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June 13, 2022 

Mr. Gordon Van Tighem, Chairman NWT 
Public Utilities Board 
#203-62 Woodland Drive 
Box 4211 
Hay River, NT, X0E 1G1 

Dear Mr. Van Tighem, 

Re: Northwest Territories Power Corporation – 2022-23 GRA IR Responses

In accordance with the Public Utilities Board’s May 20, 2022 process letter, under cover of 
this letter, NTPC files its responses to the IRs of:  

a. the Public Utilities Board (BR) ;

b. Towns of Hay River/Fort Smith (HR/FS);

c. the Thermal Generation Communities (TGC);

d. Northland Utilities (NUL); and

e. Stand Alone Energy Systems Ltd. (SAES).

NTPC notes that several IRs requested actual data for 2021/22. NTPC advises that, as 
with past GRA filings, NTPC cannot provide actual data for 2021/22 as the Corporation is 
currently in the process of completing its year-end audit and these results are not available 
for public release. In accordance with Decision 13-2014 the 2021/22 Report of Finances 
and Operations will be filed 30 days after the Minister presents financial statements in the 
Legislature. The Corporation is anticipating this to occur during the fall session of the 
Legislative Assembly. 

Please feel free to contact me at (867) 876-0439 if you have any questions on this 
matter. 

Respectfully, 

Paul Grant 
Chief Financial Officer 
Northwest Territories Power Corporation 

c.c. Distribution List 



NWT Public Utilities Board
(BR) 
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Topic:  Approvals Requested 

 

Reference: Section 1.1 of the Application 

 

Preamble: 

 

At page 1-5 of its application NTPC states it is requesting approval of: 

 Revenue Requirement 

 Rates 

At page 1-12 NTPC states, Diesel fuel consumption will also decline markedly in 2023- 24 as the 

Inuvik High Point wind turbine comes into commercial service. It is for this reason NTPC can 

propose rates that under-collect the 2022-23 revenue requirement by $2.6 million once fully 

implemented, as discussed above. 

 

The Board requires greater clarity on NTPC’s rate change request for 2022/23 having regard to 

the Public Utilities Act (the “Act”) and the request to approve the revenue requirement on the basis 

of the forecast costs for 2022/23 and rates that reflect the anticipated costs for a future year that 

is not a test year. 

 

Requests: 

 

a) Please indicate and explain whether approval of final rates for 2022/23 that would under 

collect the approved revenue requirement would be consistent with the requirements of 

the Act.  

 

b) Alternatively, should rates, following completion of these proceedings be approved on an 

interim basis pending filing of a GRA by NTPC that includes the 2023-24 year, wherein 

the benefits of the Inuvik High Point wind turbines could be reflected together with any 

other cost changes. 

 

c) In approving interim rates effective May 1, 2023, the Board rejected the zoned rate change 

approach proposed by NTPC. In light of this, please provide NTPC’s proposal for rate 

change (including effective date) following completion of these proceedings. 
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Responses: 

 

(a) 

 

Approval of final rates that might ultimately under collect an approved revenue requirement may 

nonetheless be consistent with the requirements of the Public Utilities Act in certain 

circumstances. NTPC notes that the PU Act specifies at section 50 that the Board “shall fix a fair 

return on the rate base of a public utility” while section 51 outlines the factors to be considered by 

the Board as it is tasked with fixing “just and reasonable rates”.   
 

NTPC’s application requests that the Board approve what NTPC considers to be a fair return on 

rate base of 8% (see GRA section 7.1 for further information on NTPC’s proposed 8% ROE).  

NTPC also provides substantive evidence supporting its proposed rates for which it also seeks 

approval.  

 

However, NTPC also understands that its request to set just and reasonable rates based on a 

two-step phase in process will likely result in NTPC failing to realize the fair return on equity fixed 

by the Board. As noted, NTPC has proposed a two-step phase in of rates which will result in two 

shortfalls as follows:   

 

1) In the test year, NTPC is only seeking the first step of a phase-in of rates. If NTPC is 

successful in its proposals, this stage would target revenue recovery of $114.126 million, 

which is $6.742 million below the test year revenue requirement of $120.868 million. 

 

2) In the year beyond the test year (2023-24) NTPC is seeking the second step of a phase-

in of rates. This second step will yield $118.239 million. While 2023-24 is not a test year, 

and there is no revenue requirement being set for this year, the revenue to be generated 

is still $2.629 million below the 2022-23 revenue requirement. (For values reference the 

Application Table 1.2) 

 

With respect to the shortfall in the test year, NTPC notes that a phase-in which was unlikely to 

recover the full ROE has been accepted by the Board in past GRA applications (including in the 

2012-14 GRA and the 2016-2019 GRA) as appropriate and reasonable in the specific 

circumstances.  NTPC notes that the Board was provided with confirmation from NTPC that safe 

and reliable service could be maintained notwithstanding the shortfalls. NTPC once again 

provides that same confirmation in relation to the anticipated shortfall in the current Application.  
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On the second type of shortfall, NTPC notes that this type of proposal has not been considered 

by the Board before. While the residual shortfall is not supported by any specific analysis outside 

the general expectation that substantial net savings from the proposed Inuvik wind development 

are anticipated in the year or two following the test year, NTPC submits that this proposal allows 

the Board to approve rates which are in the circumstances just and reasonable for all ratepayers. 

NTPC submits that mathematically, in the absence of this approach, NTPC would need to 

increase its rate request by $2.629 million. This is approximately 2.5% of rate revenues from the 

communities not already capped at 10% in NTPC’s proposal, with the result that the GRA rate 

proposal would become approximately 3.75%/3.75% for each of the two phase-in years for all 

Snare and Thermal communities (outside of Norman Wells), rather than the 2.5%/2.5% proposed 

in the GRA. 

 

To be clear, NTPC is requesting the Board fix the fair return on equity at 8% based on, among 

others, the industry benchmarks, and in accordance with the requirement under the PUA section 

50(1).  NTPC understands that it will likely fail to realize that fair rate of return, given the shortfalls 

proposed, but continues to support the proposed approach, with the full support of its shareholder, 

in these particular circumstances. 

 

(b) 

 

NTPC is not in a position to file a 2023-24 test year today and views any deadline for filing a 2023-

24 test year as problematic. The 2023-24 year is the subject of a number of major initiatives that 

are highly uncertain in terms of timing and net cost, as negotiations continue with government 

funders and potential industrial customers, and challenging projects including the Inuvik wind 

turbine and the Taltson Overhaul proceed.  

 

NTPC’s best expectation is that 2023-24 will not be a test year at any point, and consideration 

will need to be given to which next fiscal year will be the basis for the next NTPC GRA test year. 

 

NTPC’s Application seeks and requires approval of final rates as part of this review. 

 

(c) 

 

NTPC will assess the timing for its next proposed rate change following the filing of the IR 

responses and the confirmation from the Board of the schedule for further review of this 

application. While the zoned approach to collecting revenue requirements that NTPC proposed 

reflected the need to prioritize fairness, NTPC acknowledges that the Board desired further clarity 
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from GNWT that such an approach was consistent with the Rate Policy Guidelines, and absent 

such guidance was not prepared to approve NTPC’s proposal.  

 

At the current time, NTPC notes that several competing pressures need to be balanced.  

 

First, NTPC is not receiving sufficient revenue from interim rates to prevent the accrual of material 

deficits in 2022-23. Once final rates are approved, NTPC will address the need for a rate rider to 

collect any shortfall arising from the difference between final and interim rates. 

 

Second, NTPC is concerned that the deficits for Taltson and Norman Wells in particular are being 

deferred to an excessive degree. The PU Act does not permit NTPC to charge unduly preferential 

rates (section 48), and the Corporation is concerned that it may become difficult to meet this test 

after many years of rates from these communities failing to recover their full costs (and these 

communities being subsidized by customers in the Snare and Thermal Zones) unless progress 

on differential rates is made in the near term. 

 

Finally, NTPC is carefully reviewing the status of the Rate Stabilization Account in light of material 

increases in diesel prices, and the need for a likely upward adjustment to the rider presently in 

place.  

 

Managing all of the above pressures will require quick action by NTPC and the Board, which may 

include further rate adjustments before “the completion of these proceedings.”   
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Topic:  Strategic Direction of the Utility 

 

Reference: Section 1.3 of the Application, Page 1-9 

 

Preamble: 

 

The Corporation continues to look for innovative ways to implement efficiencies in controllable 

costs and rates, including: 

 Striving to increase electricity sales through electric heating, industrial customers and 

electric vehicle charging; 

 Implementing measures to reduce diesel consumption such as use of summer fuels in 

road communities, prioritizing engine efficiency in new purchases and signing Power 

Purchase Agreements with Indigenous governments and Indigenous organizations; 

 Using GNWT and Federal funding to help keep capital expenditures that must be funded 

by rates as low as possible; 

 Building enhanced estimating and project management capacity in the organization; and 

 Achieving greater economies of scale, such as by becoming the electricity distributor in 

Hay River. 

 

The Board would like further information respecting implementation of the above initiatives. 

 

Requests: 

 

a) Please indicate whether there is potential for expanding heat sales in the Taltson Zone as 

well as in other Zones or communities and, if so, describe the strategies that are being 

adopted to expand electric heat sales.  

 

b) Please identify and explain NTPC’s strategies for cost effectively integrating distributed 

intermittent supply sources into the system, without unduly impacting fuel efficiencies 

(Table 4.3) arising from frequent unit starts and stops (Page 4-7) and/or, losses and station 

service (Table 4.1) arising from location of distributed generation. 

 

c) Please identify and elaborate on any performance metrics that have been (or would be) 

put in place to monitor and measure performance under the Corporation’s enhanced 

estimating and project management capacity. 
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d) Please explain how greater economies of scale may be achieved by becoming the

electricity distributor in Hay River. Include an estimate of any favourable rate impacts

arising from this acquisition for customers of NTPC.

Responses: 

(a) 

NTPC has a strong interest in adding additional revenues from existing assets, and in helping 

customers avoid the use of fossil fuels. Due to the seasonal load profile and relatively lower value, 

however, interruptible heating loads are among the lowest net benefit to the system. This is 

particularly true for smaller heating loads on distribution systems, where there can be capacity 

constraints for the distribution assets, and there is a greater difficulty coordinating interruptions 

when hydro generation is unavailable (such as during hydro or transmission outages) and NTPC 

diesel units must be run to supply community loads.  

In the Taltson Zone, under current loads, the hydro generation system can support additional 

heating loads, using the currently rated maximum of 18 MW. The potential is limited due to this 

being a winter peaking system (about 3 MW is available, at most). In addition, the distribution 

system in Fort Smith would require significant investment to be able to deliver any material 

incremental heating load in most areas of Fort Smith.  

In Hay River, NTPC intends to assess the further potential to add interruptible heating (where 

generation and transmission can support it) after completing the transfer of the franchise this 

year. 

The availability of generation to supply heating loads is dependent on continued surplus hydro. 

NTPC’s primary objective is to market this hydro surplus to firm power users, such as industrials 

and large commercial customers, who will use the power throughout the year and grow 

the economic base of the South Slave. This type of load is far more beneficial to the system 

and generates more revenue from using year-round surpluses. 

In the Snare Zone, the potential for supplying heating loads is even more limited than Taltson, 

as the degree of winter surplus is low. In addition, as evidenced in recent years, the surplus is 

zero during low water conditions. 
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(b) 

 

NTPC integrates distributed intermittent supply sources in several ways such as net metering self-

generation, other self-generation, utility supply through power purchase agreements and utility 

owned. Intermittent renewable penetration into each grid is limited to 20 percent of average load. 

This limitation on penetration allows the continued use of diesel generators with little or no 

degradation of power quality or engine efficiency. The description of starting and stopping of units 

(Page 4-7) referred to the use of diesel units in conjunction with gas units in Inuvik. The 

configuration of distributed generation infrastructure will determine whether or not station service 

and/or line losses are affected. More information on the net metering program and the penetration 

of renewables can be found on the following links: 

 
https://www.inf.gov.nt.ca/sites/inf/files/resources/s13291a_renewable_energy_penetration_analysis_
-_gnwt.pdf 
 

https://www.inf.gov.nt.ca/sites/inf/files/resources/gnwt_net_metering_and_community_generatio

n_review.pdf 

 

(c) 

 

NTPC monitors capital projects by monitoring various steps along the project lifecycle. 

 

At the beginning of the process the issue or problem, that may be resolved through a capital 

investment, is identified.   

 

Project scoping is completed in advance of the implementation phase and defines the proposed 

work, including cost, to a sufficient level of detail such that a decision can be made on the inclusion 

or exclusion of the proposed project in the capital program.   

 

If approved for inclusion in the capital program, a detailed project design and estimate are 

completed.  If any material variances in the scope or estimate are identified during the detailed 

design phase, the project is again reviewed by management to determine if the project should 

receive approval to proceed to construction or if other options should be considered.  

 

Once a project is approved for construction, project managers update a dashboard tool which 

tracks the project performance. The performance of the project is reviewed monthly by 

management as part of a capital program review.  Proposed financial and scope changes during 
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the construction phase are reviewed by management and when appropriate approved through a 

project review process that includes a formal electronic approval process. 

 

(d) 

 

With a single electricity distributor in the South Slave, NTPC can make better use of the resources 

assigned to this zone in terms of coordinated distribution system maintenance, transmission and 

distribution system brushing, and use of assets such as service vehicles. NTPC expects that as 

part of becoming the distribution franchise holder in Hay River, it will achieve a reduced cost of 

operations compared to the current franchisee. Materials in support of this benefit are currently 

being prepared and will be filed with the Board shortly in support of seeking approval for the 

franchise transfer, including proposals for favourable rate impacts for customers in Hay River. 
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Topic:  Tariff Sales and Revenues 

 

Reference: Section 2.0 of the Application 

 

Preamble: 

 

However, 2020-21 actuals were 2.0% lower (6.0 GW.h) at the corporate wide level compared to 

2018-19 actuals. These reductions correspond with the estimated impacts of COVID-19 pandemic 

on electricity demand and supply trends in Canada, as recent research indicates that electricity 

demand fell by about 5% in Alberta, B.C., and New Brunswick and by about 10% in Ontario in 

March to June 2020 period. [Page 2-5]  

 

NTPC used a 5-year rolling average method to calculate UPCs for each customer class. [Page 

2-6]  

 

The average annual customer count is forecast based on December 2021 actual customer 

counts. [Page 2-6]  

 

A top-down review of sales forecasts is undertaken to incorporate considerations such as 

economic growth rates and other local knowledge. [Page 2-7] 

 

The Snare zone and the Taltson zone wholesale forecasts assume a 5-year rolling average based 

on temperature normalized monthly sales for the last five years, respectively. [Page 2-7] 

 

Requests: 

 

a) With reference to each community and customer class, please explain how the top down 

review of sales forecasts to incorporate considerations such as economic growth rates 

and other local knowledge was undertaken and identify the extent of changes to sales 

forecasts arising from this exercise.  

 

b) Please explain how and to what extent the drop in sales of 6 Gwh experienced in 2020/21 

due to the pandemic was recognized in developing the 2022/23 forecast for each 

community and rate class. 

 

c) Schedules 2.1.1 and 2.1.2 indicate that wholesale sales for the Snare and Taltson Zones 

declined significantly in 2020/21.  Please explain how and to what extent any drop in sales 
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to wholesale customers arising from the pandemic was corrected so as to reflect the 

subsequent recovery in the economy. 

 

d) Please indicate whether any validation of wholesale sales forecasts was undertaken 

based on information from, or in consultation with, NUL YK and NUL NWT.  If not, please 

explain why not. 

 

e) Schedule 2.1.2 for the Taltson Zone and Schedule 2.1.3 for the Thermal Zone show 

reductions in residential customer counts for 2021/22 and 2022/23. Please explain why 

there is a decline notwithstanding the positive population growth forecasts. 

 

 

Responses: 

 

(a) 

 

NTPC forecasts its customer counts for customer classes by using the most recent month of 

actual data. Usage per customer (UPC) is forecast using a 5-year rolling average by customer 

class for each community.  

 

NTPC reviews available information on community growth (connections and disconnections) with 

the distribution and billing departments to adjust the forecast. Adjustments are made only for 

known and significant upcoming changes in community demand, either by customer count or 

UPC. It was concluded that there were no adjustments to be made with reference to community 

growth expectations for fiscal 2022-23.  

 

(b) and (c) 

 

The impacts of the pandemic were captured to the extent that it was included in the 5-year rolling 

average for UPC. Within a 5-year average, the sales fluctuation for 2020-21 did not drastically 

impact 2022-23. 

 

(d) 

 

No. Based on prior discussions with NUL, NTPC has continued with its own forecast methodology 

for wholesale sales. As stated in the NTPC 2016-19 GRA Phase I Information Response 

NUL.NTPC-8(c): 
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“NTPC sought input from Northland Utilities for its Wholesale forecasts. NTPC 

reviewed NUL’s business plan forecast and contacted NUL with respect to the 

assumptions supporting their forecast. 

 

NUL commented to NTPC that NUL’s business plan forecast does not have the same 

rigor applied to it as GRA forecasts and recommended NTPC apply their own due 

diligence review in preparation of the GRA forecast.” 

 

(e) 

 

Schedule 2.1.2 for the Taltson Zone and Schedule 2.1.3 for the Thermal zone, in fact show NTPC 

is forecasting an increase in residential customer count for 2021-22 and 2022-23 over prior years 

in both zones. Please see response BR.NTPC-3(a) for customer count forecast method. 
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Topic:  Fuel Purchased Power 

 

Reference: Section 4.0 of the Application 

 

Preamble: 

 

Taken together, line losses and station service forecasts are higher on both an absolute basis 

(30.7 GWh in 2018-19 compared to 34.1 GWh in 2022-23) and as a percentage of total generation 

(9.2% in 2018-19 compared to 10.0% in 2022-23). [Page 4-3] 

 

When NTPC enters into purchase power agreements with third parties for renewable generation 

such as solar power, the purchase price is based on the avoided cost of diesel. [Page 4-3] 

 

It is expected that the Inuvik high point wind turbine will be fully operational in 2023- 24. [Page 4-

4] 

 

On average, diesel fuel prices are forecast to be 10.0% higher in 2022-23 compared to 2018-19. 

Purchased power prices are forecast to be approximately 66.0% higher. Natural gas prices are 

forecast to be 14.6% lower due to lower transportation costs from the new distributor location. 

[Page 4-9] 

 

Requests: 

 

a) Please provide a table in Excel format, showing losses and station service as percent 

factors of generation for 2018/19 actual, 2019/20 actual, 2020/21actual and 2021/22 

forecast, for each of the communities and Zones and, provide reasons for any observed 

trends in losses and station service percentages.  

 

b) Please provide the rationale for the approach of compensating suppliers of solar and other 

intermittent renewables at the avoided cost of fuel and indicate whether consideration is/or 

should be given, under this approach, to recovery from intermittent energy suppliers, of 

any additional costs of real time balancing of the system and for capture of benefits (other 

than GHG reductions) in the form of fuel cost savings to NTPC’s customers. 

 

c) Please provide detailed calculations in Excel format showing the 2023/24 revenue 

requirement cost impacts and fuel cost savings impacts resulting from the Inuvik high point 

wind turbine addition. 
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d) Please provide details of the methodology used to forecast the 2022/23 diesel fuel prices, 

purchased power prices and gas prices by community and by Zone. Include information 

to support all assumptions made. 

 

e) Given the volatility of diesel fuel prices, NTPC has in the past, used deferral accounts to 

give effect to fuel price flow through adjustments. Please indicate when the fuel cost 

deferral account was terminated and indicate how the balance in the account was treated 

for regulatory purposes. 

 

f) Given the volatility of diesel fuel prices please discuss the pros and cons of using a deferral 

account for the purposes of capturing fuel price cost variances, commencing in 2021/22. 

 

g) Please provide a calculation of actual fuel cost variances arising from difference between 

forecast diesel fuel prices reflected in the 2018/19 rates and actual fuel prices in each of 

the actual years 2018/19, 2019/20 and 2020/21. 

 

 

Responses: 

 

(a) 

 

Please see response BR.NTPC-4 Attachment 1 for the requested information. 

 

Following NTPC’s filing of the 2022-23 GRA, NTPC became aware of an error in its hydro 

generation data for the Taltson zone for 2020-21. Annual generation and losses should have been 

lower than were reported in the original filing. The generation for the Taltson zone has since been 

adjusted resulting in updated data for losses, losses as a percent of generation, and station 

service as a percent of generation (please see the highlighted cells in response BR.NTPC-4 

Attachment 1). Note that the adjustment impacts hydro generation only, therefore it has no impact 

on production fuel costs or revenue requirement. 

 

(b) 

 

The practice of providing solar and other intermittent renewable energy suppliers with a price tied 

to the avoided cost of fuel is an easy and transparent means to ensure customers are largely net 

neutral on entering into these agreements.  
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In cases where there may be significant costs of interconnection with the generator for any such 

agreement, these costs would be required to be covered by the generator. 

 

(c) 

 

Please see response BR-NTPC-10(e). 

 

There is no updated quantified assessment of the impacts on wind in 2023-24. This is because 

NTPC does not at present have clarity on timing for the project, or for final government 

contributions to be provided. Once these matters are resolved, NTPC will have a better ability to 

complete a projection of the fuel savings that will occur and the net addition to rate base. 

 

(d) 

 

NTPC used December 2021 actual pricing for all communities, as explained in the application, 

page 4-9, this is how the fuel and purchased power forecasts were calculated. The methodology 

of using most recent available actual prices is consistent with the prior General Rate Application. 

 

(e) and (f) 

  

NTPC has continued to use a permanent fuel cost deferral account referred to as the Rate 

Stabilization Fund. This account is used to compensate for diesel price volatility.  

 

The advantage of the account is that it provides more rate stability as compared to a more 

immediate flow-through mechanism for fuel prices into rates (for example, as might be used by 

many southern natural gas utilities).  

 

There are very few disadvantages of the Rate Stabilization Fund, so long as there is careful 

tracking of fund balances, and implementation of timely rider collections to ensure the balance 

does not grow to an excessive level, which could in itself drive rate instability.  

 

For example, at the moment, the Rate Stabilization Fund is in a deficit balance with a collection 

rider in place of approximately one cent/kW.h. Through 2021-22 the rider helped pay down the 

deficit balance. However, now that fuel prices have climbed materially, the deficits in the fund 

have started to grow again, and an upward revision in the rider is likely needed in the next few 
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months. NTPC is awaiting fuel price updates for some key communities, and then will be in a 

position to update the Board and address needed rider adjustments. 

 

(g) 

 

Fuel prices primarily affect NTPC in 3 ways – first through the price of diesel consumed in the 

thermal communities, second through the price of purchased power at Norman Wells, which is 

linked to diesel, and third through the price of natural gas consumed at Inuvik. These factors (as 

well as the fuel mix of diesel/gas, or diesel/purchased power compared to forecast) are addressed 

by the fuel stabilization fund. 

 

Table 1 provides the actual fuel cost variances charged or credited to the fuel stabilization fund 

for the thermal zone, related to changes in fuel price since the 2018-19 GRA. 

 

Table 1: Fuel price variance and fuel mix variance for the Thermal zone, by year ($000) 

 
 

Note that the Inuvik transactions in 2020-21 are a credit to the fund, as low natural gas prices and 

a favourable gas/diesel mix led to net costs lower than the last GRA. 

 

NTPC also maintains part of the stabilization fund for hydro and fuel variances in the hydro zone, 

but this is not included in the above numbers. That fund primarily addresses water flow variances. 

 

2018-19 2019-20 2020-21
Diesel Communities RSF 2,050             2,121             551                
Inuvik RSF 563                545                (38)                
Norman Wells RSF 1,640             1,028             373                
Total Thermal RSF 4,254             3,694             887                
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(MWh) Generation Losses Station Service Losses % Station Service %
Snare Zone 190,996                  7,356                      7,736                      3.9% 4.1%

Taltson Zone 69,232                    6,471                      2,066                      9.3% 3.0%

Thermal Zone
Wha Ti 1,664                      61                           28                           3.7% 1.7%
Gameti 1,214                      55                           68                           4.5% 5.6%
Łutselk’e 1,433                      60                           129                         4.2% 9.0%
Fort Simpson 7,578                      463                         255                         6.1% 3.4%
Fort Liard 2,192                      141                         50                           6.5% 2.3%
Wrigley 727                         57                           58                           7.9% 7.9%
Nahanni Butte 385                         2                             51                           0.5% 13.2%
Jean Marie River 288                         2                             34                           0.8% 11.9%
Inuvik 28,620                    987                         1,976                      3.4% 6.9%
Norman Wells 10,994                    743                         271                         6.8% 2.5%
Tuktoyaktuk 3,919                      356                         152                         9.1% 3.9%
Fort McPherson 3,444                      159                         115                         4.6% 3.3%
Aklavik 2,957                      147                         121                         5.0% 4.1%
Délı̨nę 2,814                      201                         136                         7.2% 4.8%
Fort Good Hope 2,787                      24                           240                         0.9% 8.6%
Paulatuk 1,459                      59                           57                           4.0% 3.9%
Sachs Harbour 886                         29                           108                         3.2% 12.2%
Tsiigehtchic 798                         43                           60                           5.4% 7.5%
Colville Lake 645                         26                           88                           4.1% 13.7%
Ulukhaktok 2,027                      66                           65                           3.2% 3.2%
Tulita 2,484                      115                         111                         4.6% 4.5%

Thermal Zone Total 79,313                    3,796                      4,173                      4.8% 5.3%

Corporate Total 339,541                  17,623                    13,975                    5.2% 4.1%

2018-19 Station Service & Losses as a Percent of Generation
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Generation Losses Station Service Losses % Station Service %
Snare Zone 192,619                  7,646                      8,431                      4.0% 4.4%

Taltson Zone 68,458                    6,811                      2,068                      9.9% 3.0%

Thermal Zone
Wha Ti 1,738                      105                         28                           6.1% 1.6%
Gameti 1,179                      55                           63                           4.7% 5.3%
Łutselk’e 1,481                      67                           135                         4.5% 9.1%
Fort Simpson 7,756                      461                         265                         5.9% 3.4%
Fort Liard 2,143                      144                         53                           6.7% 2.5%
Wrigley 787                         64                           64                           8.1% 8.2%
Nahanni Butte 360                         3                             39                           0.8% 10.9%
Jean Marie River 304                         2                             42                           0.5% 13.8%
Inuvik 30,486                    1,879                      1,849                      6.2% 6.1%
Norman Wells 9,676                      672                         212                         6.9% 2.2%
Tuktoyaktuk 4,090                      357                         172                         8.7% 4.2%
Fort McPherson 3,507                      176                         124                         5.0% 3.5%
Aklavik 3,023                      134                         138                         4.4% 4.6%
Délı̨nę 2,891                      202                         170                         7.0% 5.9%
Fort Good Hope 2,871                      33                           253                         1.2% 8.8%
Paulatuk 1,576                      27                           70                           1.7% 4.5%
Sachs Harbour 927                         48                           106                         5.2% 11.4%
Tsiigehtchic 809                         43                           59                           5.3% 7.3%
Colville Lake 700                         41                           92                           5.9% 13.1%
Ulukhaktok 1,787                      110                         165                         6.2% 9.2%
Tulita 2,497                      163                         121                         6.5% 4.8%

Thermal Zone Total 80,589                    4,787                      4,221                      5.9% 5.2%

Corporate Total 341,665                  19,245                    14,720                    5.6% 4.3%

2019-20 Station Service & Losses as a Percent of Generation
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Generation Losses Station Service Losses % Station Service %
Snare Zone 190,109                  8,020                      8,925                      4.2% 4.7%

Taltson Zone 66,106                    6,398                      2,175                      9.7% 3.3%

Thermal Zone
Wha Ti 1,815                      101                         29                           5.6% 1.6%
Gameti 1,215                      75                           63                           6.2% 5.2%
Łutselk’e 1,484                      61                           128                         4.1% 8.6%
Fort Simpson 7,597                      459                         252                         6.0% 3.3%
Fort Liard 2,174                      147                         50                           6.8% 2.3%
Wrigley 832                         50                           60                           6.1% 7.2%
Nahanni Butte 418                         37                           47                           8.8% 11.3%
Jean Marie River 333                         3                             48                           1.0% 14.4%
Inuvik 27,904                    1,673                      1,746                      6.0% 6.3%
Norman Wells 10,593                    900                         336                         8.5% 3.2%
Tuktoyaktuk 4,052                      359                         153                         8.9% 3.8%
Fort McPherson 3,574                      184                         137                         5.1% 3.8%
Aklavik 3,077                      221                         139                         7.2% 4.5%
Délı̨nę 3,049                      170                         118                         5.6% 3.9%
Fort Good Hope 2,865                      84                           228                         2.9% 8.0%
Paulatuk 1,518                      57                           76                           3.7% 5.0%
Sachs Harbour 928                         42                           111                         4.5% 12.0%
Tsiigehtchic 838                         48                           72                           5.7% 8.6%
Colville Lake 706                         30                           90                           4.2% 12.8%
Ulukhaktok 2,059                      221                         64                           10.7% 3.1%
Tulita 2,520                      149                         122                         5.9% 4.8%

Thermal Zone Total 79,552                    5,070                      4,071                      6.4% 5.1%

Corporate Total 335,767                  19,488                    15,171                    5.8% 4.5%

2020-21 Station Service & Losses as a Percent of Generation
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Generation Losses Station Service Losses % Station Service %
Snare Zone 189,460                  6,857                      8,341                      3.6% 4.4%

Taltson Zone 68,392                    7,285                      2,033                      10.7% 3.0%

Thermal Zone
Wha Ti 1,845                      104                         32                           5.6% 1.7%
Gameti 1,205                      62                           56                           5.1% 4.6%
Łutselk’e 1,706                      98                           135                         5.8% 7.9%
Fort Simpson 7,500                      447                         248                         6.0% 3.3%
Fort Liard 2,169                      146                         48                           6.7% 2.2%
Wrigley 756                         50                           56                           6.6% 7.4%
Nahanni Butte 402                         27                           46                           6.7% 11.5%
Jean Marie River 274                         6                             34                           2.0% 12.5%
Inuvik 28,504                    1,865                      1,839                      6.5% 6.5%
Norman Wells 10,340                    827                         258                         8.0% 2.5%
Tuktoyaktuk 3,973                      356                         153                         9.0% 3.8%
Fort McPherson 3,436                      200                         123                         5.8% 3.6%
Aklavik 2,953                      170                         113                         5.8% 3.8%
Délı̨nę 2,904                      186                         131                         6.4% 4.5%
Fort Good Hope 2,947                      52                           249                         1.8% 8.5%
Paulatuk 1,500                      68                           66                           4.6% 4.4%
Sachs Harbour 937                         43                           109                         4.6% 11.7%
Tsiigehtchic 826                         44                           63                           5.3% 7.6%
Colville Lake 731                         42                           99                           5.7% 13.5%
Ulukhaktok 2,099                      130                         69                           6.2% 3.3%
Tulita 2,603                      140                         126                         5.4% 4.9%

Thermal Zone Total 79,610                    5,065                      4,052                      6.4% 5.1%

Corporate Total 337,462                  19,206                    14,426                    5.7% 4.3%

2021-22 Forecast Station Service & Losses as a Percent of Generation
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Topic:  Operating and Maintenance Expense 

 

Reference: Section 5.0 of the Application 

 

Preamble: 

 

Schedule 5.5 provides reconciliation of the capitalized amount removed from operating and 

maintenance expense and the amount charged to capital through capitalized overhead pool 

account as per Directive 4 of Decision 9-2019. [Page 5-1] 

 

$1.544 million increase due to the higher insurance premiums. [Page 5-7] 

 

Requests: 

 

a) With reference to Schedule 5.4 common costs by resource, please explain the rationale 

and the basis on which the amounts transferred to overhead under accounts 5930, 5950 

and 5940 were calculated with respect to each year.  

 

b) Please indicate if there are any written policies with respect to the overhead capitalization 

amounts as set out in Schedule 5.4. If so, please provide the instructions for overhead 

capitalization set out in the policy document. 

 

c) Schedule 11.6 shows overhead earned on capital expenditures to be 18% in 2018/19 and 

14% thereafter. Please explain how the above percentages are calculated and why the 

percentages changed subsequent to 2018/19. 

 
d) Please explain how the overhead earned is allocated to each project and provide any 

corresponding instructions for overhead capitalization set out in written policy documents. 

 
e) Please provide a schedule comparing 2018/19 insurance premiums with 2022/23 forecast 

premiums by insured risk category and provide reasons for the increase in insurance 

premiums. 
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Responses: 

(a) 

The amounts in 5930, 5950 and 5940 relate to indirect overhead as described in NTPC’s Policy 

F-19 sub-paragraph 2 (d) which is provided in response TGC.NTPC-10(a).

NTPC has identified certain positions within the Corporation’s Projects and Engineering and IT 

Divisions that are dedicated to capital – i.e. their positions would not exist if the Corporation did 

not have its capital program.  Salaries and wages of these staff are directly charged to specific 

capital jobs or their O&M cost centers. Any remaining salary/benefit costs charged to their O&M 

cost centers and any supplies and services, and travel related to these positions are reallocated 

at the end of each month as a debit to the overhead pool and credit to their O&M cost centers 

(cost category 5930, 5940 and 5950). This includes staff costs related to annual, sick, and other 

leave 

(b) 

Please see response TGC.NTPC-10(a). 

(c) 

Calculation of overhead rate is explained in NTPC’s policy F-19 paragraph 1 (a). The rate changes 

each year.  The driving factors that affect the rate include the budgeted total overhead costs 

(salaries, supplies and travel).  This amount is the numerator in the overhead rate calculation. 

The denominator in the calculation is the total capital plan for the year.  Direct purchases, fuel 

costs and major projects have fixed overhead rates as established in NTPC’s policy F-19.   

(d) 

Overhead is charged to each job by multiplying the appropriate overhead rate by the capital 

expenditure for the period excluding Interest During Construction.  See NTPC’s policy F-19 (3) 

for description of the overhead pool and application to capital projects.  

(e) 

Please see response TGC.NTPC-11(a). 
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Topic:  Amortization-Site Clean up and Restoration 

 

Reference: Section 6.0 of the Application 

 

Preamble: 

 

The Board would like to know whether the net salvage amounts set aside (to date and go forward) 

for site clean up and restoration following decommissioning of plant (and in particular diesel fuel 

tanks), are sufficient to carry out the clean up and restoration work in accordance with relevant 

legislative requirements and industry best practices. 

 

Requests: 

 

a) Please identify the laws, rules and regulations applicable to clean up and restoration of 

sites following decommissioning or removal of plant in service. 

 

b) Please discuss current industry best practices with respect to site clean up and restoration 

following decommissioning or removal of plant in service. 

 

c) Please provide NTPC’s current policies and practices with regard to site clean up and 

restoration and indicate whether the net salvage study sets aside sufficient reserves for 

these activities to be carried out in a timely manner for all sites (existing and future) 

requiring clean up and restoration in accordance with relevant legislation and in 

accordance with industry best practices. 

 

d) If amounts related to site clean up and restoration are presently not considered as part of 

net salvage, please describe NTPC’s current practice with regard regulatory treatment of 

these costs. 

 

e) Please provide expenditures related to site clean up and restoration undertaken in 

2018/19, 2019/20 and 2020/21. 

 

f) Please provide any recent assessments carried out with respect to site clean up and 

restoration liabilities of the Corporation. 
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Responses: 

 

(a) 

 

NTPC’s regulated account to address future expected values for salvage, removal, and site 

restoration addresses all future spending whether due to laws, rules and regulations, or due to 

Corporate policies, conventions, good corporate citizenship and other considerations.  

 

Focusing specifically on the laws, rules and regulations that can lead to future spending in these 

areas, please see attachment BR.NTPC-6 Attachment 1, which sets out the comprehensive list 

of relevant legislation NTPC is required to consider in planning for future activities, and in 

preparing Public Sector Accounting statements regarding potential future liabilities. Not all of the 

listed items will lead to liabilities for NTPC, but all are reviewed as part of preparing PSAS 

statements. 

 

(b) 

 

Utility industry best practice for accounting for future removal and site restoration (also known as 

“net salvage”) typically takes one of two forms.  

 

One is the approach taken by NTPC, that is the “traditional approach.” Under this approach, net 

salvage is accrued on a straight-line basis over the asset’s life, based on estimates.  

 

The second is an approach used by some Canadian utilities, where accruals only occur for future 

removals which are going to be terminal retirements, but not for interim retirements. Terminal 

retirements are those events where a utility asset is removed, and a site is cleaned up and turned 

over for non-utility use. For example, this could occur where a diesel plant is cleaned up and the 

site sold or used by the local government for a different purpose. Interim retirements are those 

where assets are removed but similar assets are built on the same site. For example, an interim 

retirement could occur when a diesel plant is demolished to make way for a new utility project, 

such as a new diesel plant or warehouse. Under this second approach, the costs for future 

removals and site clean-up in the case of interim retirements becomes part of the capital cost of 

the replacement asset (e.g., the new diesel plant or warehouse in the case described above).  
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(c) 

 

NTPC’s policy is to accrue for future removal and site restoration during the course of the asset’s 

life, using the “traditional approach.” The net salvage percentages as recommended in the current 

depreciation study are not sufficient to fully address all future removal and site restoration 

expenses. This is because, as noted in Section 6.2.2 of the Application, the accruals for net 

salvage are still being phased-in, following a period where the accruals were paused. 

 

The current depreciation study notes that net salvage estimates are more negative than the 

recommended net salvage percentages being applied. Please see response TGC-NTPC-20(a-c), 

which notes that NTPC’s last full depreciation study indicated net salvage accruals should be 

approximately $3.8 million/year. The previous GRA implemented net salvage accruals under $0.5 

million/year, and the current GRA proposes to increase this to $1.438 million/year. 

 

This increase represents the continuation of the planned re-introduction of net salvage 

percentages into the depreciation calculations. However, even at these more negative net salvage 

percentages, there is still a requirement for additional increases in the cost of removal and 

restoration percentages in future studies to fully recover the required expenditures for the 

recovery within the depreciation rate calculations.  Additional steps of the phased in approach will 

be required in future depreciation studies to fully recover the estimated future expenditures. 

 

The impact for the phased in approach to future customers is mitigated by the long-life nature of 

many of the asset groups, and therefore represents a reasonable approach to balancing the 

recovery of the required investment while avoiding rate shock to current customers. 

 

(d) 

 

All costs for asset removal and site restoration are included in the net salvage accrual, with the 

exception of annual operational activities for such matters as a fuel spill occurring within the year. 

Costs to clean up such a transient event are expensed in the year incurred. 

 

(e) 

 

Please see response TCG.NTPC-20(a). 
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(f) 

 

NTPC has prepared the depreciation study provided as part of the GRA filing to consider long-

term targets for net salvage accruals. Outside of this, NTPC periodically conducts Environmental 

Site Assessments (ESAs) for specific locations for such matters as enumerating the scale and 

cost of fuel contamination remediation required. The last ESA included in the measurement of 

future clean up obligations was conducted in 2018.  



ASSET RETIREMENT OBLIGATIONS  

STATUTES, REGULATIONS AND BYLAWS 

[Current to April 30, 2021] 

Federal Statutes & Regulations 

1. Arctic Waters Pollution Prevention Act, RSC 1985, c A-12

(a) Arctic Waters Pollution Prevention Regulations, CRC, c 354

(b) Governor in Council Authority Delegation Order, CRC, c 355

2. Canada National Marine Conservation Areas Act, SC 2002, c 18

3. Wrecked, Abandoned or Hazardous Vessels Act, S.C. 2019, c. 1

4. Canada National Parks Act, SC 2000, c 32

(a) National Parks of Canada Lease and Licence of Occupation Regulations,

SOR/92-25

(b) National Parks of Canada Water and Sewer Regulations, CRC, c 1134

(c) Wood Buffalo National Park Game Regulations, SOR/78-830

(d) National Parks of Canada Garbage Regulations, SOR/80-217

(e) National Parks of Canada Fishing Regulations, CRC, c 1120

(f) National Parks General Regulations, SOR/78-213

(g) National Historic Parks General Regulations, SOR/82-263

(h) National Parks Building Regulations, CRC, c 1114

(i) National Parks of Canada Businesses Regulations, SOR/98-455

5. Canada Shipping Act, 2001, RSC 2001, c 26

(a) Vessel Pollution and Dangerous Chemicals Regulations, SOR/2012-69
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(b) Response Organizations and Oil Handling Facilities Regulations, SOR/95-405

(c) Small Vessel Regulations, SOR/2010-91

(d) Arctic Shipping Safety and Pollution Regulations, SOR/2017-286

(e) Regulations Amending the Navigation Safety Regulations (Automatic

Identification Systems), SOR/2019-100

(f) Order Amending Schedule 1 to the Canada Shipping Act, 2001, SOR/2019-136

(g) Environmental Response Regulations, SOR/2019-25

(h) Cross-border Movement of Hazardous Waste and Hazardous Recyclable

Material Regulations, SOR/2021-25 [In Force October 31, 2021]

(i) Marine Safety Fees Regulations, CIF: In Force, from Section 29 (1) Subject to

subsections (2) and (3), these Regulations come into force on April 1, 2021. (2)

Sections 15 to 18 come into force on April 1, 2022. (3) Sections 19 to 22 come

into force on April 1, 2023

(j) Vessel Safety Certificates Regulations [In Force, from Section 72 These

Regulations come into force on the day on which they are registered]

6. Canadian Environmental Assessment Act, SC 2012, c 19, s 52 [Repealed, 2019, c 28, s 9]

(a) Cost Recovery Regulations, SOR/2012-146 [REPEALED]

(b) Prescribed Information for the Description of a Designated Project Regulations,

SOR/2012-148 [REPEALED]

(c) Regulations Designating Physical Activities, SOR/2012-147  [REPEALED]

7. Impact Assessment Act, 2019, c 28, s 12

(a) Designated Classes of Projects Order, SOR/2019-323

(b) Information and Management of Time Limits Regulations, SOR/2019-283

(c) Physical Activities Regulations, SOR/2019-285

(d) Transitional Regulations for the Purpose of the National Energy Board Cost

Recovery Regulations, SOR/2019-300

(e) Cross-border Movement of Hazardous Waste and Hazardous Recyclable

Material Regulations, SOR/2021-25 [In Force October 31, 2021]
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8. Canadian Environmental Protection Act, 1999, SC 1999, c 33

(a) Alberta Equivalency Order, SOR/94-752

(b) Asbestos Mines and Mills Release Regulations, SOR/90-341

(c) Clean Fuel Regulations [In Force December 19, 2020 (registration) [Subject to

subsections (2) and (3), these Regulations come into force on the day on which

they are registered.]

(d) Contaminated Fuel Regulations, SOR/91-486; Regulations Amending the

Contaminated Fuel Regulations, SOR/2019-91

(e) Cross-border Movement of Hazardous Waste and Hazardous Recyclable

Material Regulations, SOR/2021-25 [In Force October 31, 2021]

(f) Export and Import of Hazardous Waste and Hazardous Recyclable Material

Regulations, SOR/2005-149 [to be repealed in 2021]

(g) Export of Substances on the Export Control List Regulations, SOR 2013-88

(h) Environmental Emergency Regulations, SOR/2003-307 (Repealed)

(i) Environmental Emergency Regulations, SOR/2019-51

(j) Federal Halocarbon Regulations, 2003, SOR/2003-289

(i) Federal Halocarbon Regulations, 2020 [Not yet in Force]

(k) Gasoline Regulations, SOR/90-247

(l) Gasoline and Gasoline Blend Dispensing Flow Rate Regulations, SOR/2000-43

(m) Heavy-duty Vehicle and Engine Greenhouse Gas Emission Regulations,

SOR/2013-24 (Amended SOR/2018-98)

(n) Off-road Compression-Ignition (Mobile and Stationary) and Large SparkIgnition

Engine Emission Regulations, SOR/2020-258

(o) Ozone-depleting Substances and Halocarbon Alternatives Regulations,

SOR/2016-137
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(p) PCB Regulations, SOR/2008-273

(q) Prohibition of Asbestos and Products Containing Asbestos Regulations,

SOR/2018-196

(r) Prohibition of Certain Toxic Substances Regulations, 2012, SOR/2012-285

(s) Release and Environmental Emergency Notification Regulations, SOR 2011-90

(t) Reduction of Carbon Dioxide Emissions from Coal-fired Generation of

Electricity Regulations, SOR/2012-167 (Amended SOR/2018-263)

(u) Reduction in the Release of Volatile Organic Compounds Regulations

(Petroleum Sector), SOR/2020-231

(v) Regulations Amending the Sulphur in Gasoline Regulations, SOR/2020-277 [In

force December 16, 2020]

(w) Regulations Limiting Carbon Dioxide Emissions from Natural Gas-fired

Generation of Electricity, SOR/2018-261

(x) Regulations Designating Regulatory Provisions for Purposes of Enforcement

(Canadian Environmental Protection Act, 1999),SOR/2012-134 (Amended

SOR/2018-262)

(y) Storage Tank Systems for Petroleum Products and Allied Petroleum Products

Regulations, SOR/2008-197

(z) Solvent Degreasing Regulations, SOR/2003-283

9. Coastal Fisheries Protection Act, RSC 1985, c C-33

(a) Coastal Fisheries Protection Regulations, CRC, c 413

10. Dominion Water Power Act, RSC 1985, c W-4

(a) Dominion Water Power Regulations, CRC, c 1603

(b) Black Lake First Nation Water Power Regulations, SOR/2019-131
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11. First Nations Land Management Act, SC 1999, c 24

(a) Order Amending the Schedules to the First Nations Land Management Act

(Miscellaneous Program), SOR/2021-38 [In Force March 18, 2021]

(b) Order Amending the Schedules to the First Nations Land Management Act,

SOR/2020-229 [In Force October 19, 2020]

12. Fisheries Act, RSC 1985, c F-14

(a) Applications for Authorization under Paragraph 35(2)(b) of the Fisheries Act

Regulations, SOR/2013-191

(b) Deposit Out of the Normal Course of Events Notification Regulations,

SOR/2011-91

(c) Pulp and Paper Effluent Regulations, SOR/92-269 (Amended SOR/2018-185)

(d) Metal Mining Effluent Regulations, SOR/2002-222 (Amended SOR/2018-99 and

SOR/2018-100)

(e) Regulations Amending the British Columbia Sport Fishing Regulations, 1996

(Miscellaneous Program), SOR/2019-76

(f) Regulations Amending the Northwest Territories Fishery Regulations,

SOR/2019-114

(g) Regulations Amending the Pacific Fishery Regulations, 1993 (Lights Prohibited),

SOR/2019-132

(h) Regulations Amending the Metal and Diamond Mining Effluent Regulations,

SOR/2019-245

(i) Authorizations Concerning Fish and Fish Habitat Protection Regulations,

SOR/2019-286

(j) An Act to amend the Fisheries Act and other Acts in consequence, SC 2019, c 14

(k) Ending the Captivity of Whales and Dolphins Act, SC 2019, c 11

(l) Regulations Amending Certain Regulations Made Under the Fisheries Act,

SOR/2020-255 [In Force November 30, 2020]
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13. Forestry Act, RSC 1985, c F-30

14. Historic Sites and Monuments Act, RSC 1985, c H-4

15. Mackenzie Valley Resource Management Act, SC 1998, c 25

(a) Exemption List Regulations, SOR/99-13

(b) Mackenzie Valley Land Use Regulations, SOR/98-429

(c) Regulations Amending the Preliminary Screening Requirement Regulations [Not

yet in force]

16. Navigation Protection Act, RSC, 1985, c N-22

(a) Navigable Waters Bridges Regulations, CRC, c 1231

(b) Navigable Waters Works Regulations, CRC, c 1232

17. National Energy Board Act, RSC 1985, c N-7 [Repealed and Amended SOR/2019-347

– please see Regulations listed below - Regulations remain in place until replaced or

expressly repealed] 

(a) Administrative Monetary Penalties Regulations, SOR/2013-138

(b) Transitional Regulations for the Purpose of the National Energy Board Cost

Recovery Regulations, SOR/2019-300

(c) Regulations Amending the National Energy Board Pipeline Damage Prevention

Regulations – Authorizations (Miscellaneous Program), SOR/2019-349 [In Force

Dec 2, 2019]

(d) Regulations Amending Certain Regulations Made Under the National Energy

Board Act (Miscellaneous Program), SOR/2020-50 [In Force March 16, 2020]

(e) Regulations Amending the Oil Product Designation Regulations (Miscellaneous

Program), SOR/2020-52 [In Force March 16, 2020]

18. Canadian Energy Regulator Act, SC 2019, c. 28 s. 10

(a) International and Interprovincial Power Line Damage Prevention Regulations —

Authorizations SOR/2019-347

(b) International and Interprovincial Power Line Damage Prevention Regulations –

Obligations of Holders of Permits and Certificates SOR/2020-49
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(c) Regulations Amending the National Energy Board Pipeline Damage Prevention

Regulations – Authorizations (Miscellaneous Program), SOR/2019-349 [In Force

December 2, 2019]

(d) International and Interprovincial Power Line Damage Prevention Regulations –

Obligations of Holders of Permits and Certificates, SOR/2020-49 [In Force

March 16, 2020]

(e) Regulations Amending Certain Regulations Made Under the National Energy

Board Act, SOR/2020-51 [In Force March 16, 2020]

19. National Security Act, 2017, S.C. 2019, c. 13

20. Northwest Territories Act, SC 2014, c 2

(a) Mackenzie Valley Federal Areas Waters Regulations, SOR/2016-130.

(b) Order Prohibiting the Issuance of Interests in Public Lands in the Northwest

Territories (Central and Eastern Portions of the South Slave Region), SOR/2017-

103

21. Nuclear Safety and Control Act, SC 1997, c 9

(a) General Nuclear Safety and Control Regulations, SOR/2000-202

(b) Nuclear Substances and Radiation Devices Regulations, SOR/2000-207

(c) Uranium Mines and Mills Regulations, SOR/2000-206

(d) Class I Nuclear Facilities Regulations, SOR/2000-204

(e) Class II Nuclear Facilities Regulations, SOR/2000-205

(f) Administrative Monetary Penalties Regulations (Canadian Nuclear Safety

Commission), SOR/2013-139

22. Nunavut Waters and Nunavut Surface Rights Tribunal Act, SC 2002, c 10

23. Oceans Act, SC 1996, c 31

(a) Laurentian Channel Marine Protected Area Regulations, SOR/2019-105

(b) Order Designating the Tuvaijuittuq Marine Protected Area, SOR/2019-282
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(c) Banc-des-Américains Marine Protected Area Regulations, SOR/2019-50 [In

Force Feb 25, 2019]

24. Perfluorooctane Sulfonate Virtual Elimination Act, SC 2008, c 13

(a) Regulations Adding Perfluorooctane Sulfonate and Its Salts to the Virtual

Elimination List, SOR/2009-15

25. Species at Risk Act, SC 2002, c 29

(a) Amending Schedule 1 to the Species at Risk Act, SOR/2019-145

(b) Critical Habitat of the Woodland Caribou (Rangifer tarandus caribou) Boreal

Population Order, SOR/2019-188

(c) Order Amending Schedule 1 to the Species at Risk Act [Not Yet in Force]

26. Territorial Lands Act, RSC 1985, c T-7

(a) Northwest Territories Mining Regulations, SOR/2014-68

(b) Territorial Land Use Regulations, CRC, c 1524

(c) Territorial Lands Regulations, CRC, c 1525

(d) Territorial Quarrying Regulations, CRC, c 1527

(e) Withdrawal from Disposal of Certain Tracts of Territorial Lands in the

Northwest Territories (Ts’ude niline Th’eyeta (Ramparts River and Wetlands))

Order, SI/2013-125

27. Transportation of Dangerous Goods Act, 1992, SC 1992, c 34

(a) Transportation of Dangerous Goods Regulations, SOR/2001-286

(b) Regulations Amending the Transportation of Dangerous Goods Regulations

(Containers for Transport of Dangerous Goods by Rail), SOR/2019-75 [In Force

July 2, 2019]

(c) Regulations Amending the Transportation of Dangerous Goods Regulations

(Emergency Response Assistance Plan), SOR/2019-101

(d) Transportation of Dangerous Goods by Rail Security Regulations, SOR/2019-

113
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NWT Statutes & Regulations 

28. Northwest Territories Lands Act, SNWT 2014, c 13 [Act is repealed by Bill 46, Public 

Land Act. The Public Land Act has received royal assent, but will not come into force 

until the required suite of regulations is developed to accompany it. Current public 

review and comment sessions for the anticipated regulations to carry into the fall of 

2021] 

(a) Coal Regulations, NWT Reg 013-2014  

(b) Northwest Territories Lands Regulations, NWT Reg 018-2014  

(c) Northwest Territories Land Use Regulations, NWT Reg 012-2014  

(d) Mining Regulations, NWT Reg 015-2014 (amended R-087-2018) 

[Note: for the following regulations, AROs under the Northwest Territories Land Use 

Regulations may no longer apply to the withdrawn area, or become relevant where a 

withdrawal order is repealed] 

(e) Regulation R-135-2020: Land Withdrawal Order (Dehcho Region) 

(f) Regulation R-136-2020: Land Withdrawal Order (Southwestern Portion of 

Dehcho Region), amendment  

(g) Regulation R-137-2020: Land Withdrawal Order (South Slave Region), 

amendment 

(h) Regulation R-138-2020: Land Withdrawal Order (South Slave/North Slave 

Regions), amendment  

(i) Regulation R-120-2020: Land Withdrawal Order (Dinaga Wek’ehodi (North 

Arm of Great Slave Lake), amendment  

(j) Regulation R-086-2020: Land Withdrawal Order (Edéhzhíe (Horn Plateau)), 

amendment  

(k) Regulation R-089-2020: Northwest Territories Lands Regulations, amendment 

(l) Regulation R-094-2019: Land Withdrawal Order (South Slave/North Slave 

Regions), amendment 

(m) Regulation R-108-2019: Land Withdrawal Order (Thaidene Nëné (East Arm of 

Great Slave Lake) Proposed Territorial Protected Areas), repeal 

(n) Regulation R-094-2019: Land Withdrawal Order (South Slave/North Slave 

Regions), amendment 

(o) Regulation R-066-2019: Land Withdrawal Order (South Slave/North Slave 

Regions), amendment 
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(p) Regulation R-065-2019: Land Withdrawal Order (South Slave Region), 

amendment  

(q) Regulation R-041-2019: Land Withdrawal Order (Edéhzhíe (Horn Plateau)), 

amendment 

(r) Regulation R-024-2019: Land Withdrawal Order (Lockhart River), repeal  

 

(s) Regulation R-023-2019: Land Withdrawal Order (Thaidene Nëné (East Arm of 

Great Slave Lake) [In Force, from Section 5. This order comes into force April 1, 

2019]  

29. Public Land Act, (Bill 46) [Not yet In Force] 

30. Mineral Resources Act (Bill 34) [Not yet in force] 

31. Area Development Act, RSNWT 1988, c A-8  

(a) Enterprise Corridor Development Area Regulations, R-036-92  

(b) Enterprise Development Area Regulations, R-037-92  

(c) Inuvik Watershed Development Area Regulations, RRNWT 1990, c A-13  

(d) Mackenzie Development Area Regulations, RRNWT 1990, c A-14  

(e) Norman Wells Development Regulations, RRNWT 1990, c A-15 (Amended by 

R-062-2013)  

(f) Yellowknife Watershed Development Area Regulations, R-019-2013 (Amended 

by R-128-2018) 

(g) Document Formalization, Service and Notice Reform Statute Law Amendment 

Act, S.N.W.T. 2018, c. 15 

32. Commissioner's Land Act, RSNWT 1988, c C-11 

(a) Commissioner's Land Regulations, RRNWT 1990, c C-13  

[Note: see comments on Northwest Territories Lands Act] 

(b) Regulation R-139-2020: Commissioner’s Land Withdrawal Order (Fort 

Resolution) [In Force, from Section] (REPEALS The Commissioner’s Land 

Withdrawl (Fort Resolution) Order, established by regulation R-067-2013)  
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(c) Regulation R-140-2020: Commissioner’s Land Withdrawal Order (Fort Smith) 

[In Force, from Section] (REPEALS The Commissioner’s Land Withdrawl (Forst 

Smith) Order, established by regulation R-081-2013)  

(d) Regulation R-141-2020: Commissioner’s Land Withdrawal (Hay River) Order, 

amendment [In Force, from Section] (AMENDS The Commissioner’s Land 

Withdrawal (Hay River) Order, established by regulation numbered R-149-2018) 

(e) Regulation R-142-2020: Commissioner’s Land Withdrawal Order (Yellowknife), 

amendment [In Force, by section] (AMENDS The Commissioner’s Land 

Withdrawal Order (Yellowknife), established by regulation numbered R-103-

2014) 

(f) Regulation R-062-2019: Commissioner’s Land Withdrawal (Fort Smith) Order, 

amendment (AMENDS The Commissioner’s Land Withdrawl (Forst Smith) 

Order, established by regulation R-081-2013 

33. Environmental Protection Act, RSNWT 1988, c E-7  

(a) Asphalt Paving Industry Emission Regulations, RRNWT 1990, c E-23  

(b) Used Oil and Waste Fuel Management Regulations, R-064-2003  

(c) Spill Contingency Planning and Reporting Regulations, R-068-93  

34. Environmental Rights Act, RSNWT 1988, c 83 (Supp.) [Repealed by Environmental 

Rights Act (Bill 39) [Not yet in force] 

35. Fire Prevention Act, RSNWT 1988, c F-6  

(a) Fire Prevention Regulations, RRNWT 1990, c F-12  

36. Miscellaneous Statute Law Amendment Act, SC 2001, c 34  

37. Protected Areas Act, SNWT 2019, c. 11 

(a) Designation of Officers Order, R-104-2019 

(b) Thaidene Nëné Territorial Protected Area Regulations, R-067-2019  

(c) Protected Areas General Regulations, R-064-2019 

38. Public Utilities Act, RSNWT 1988, c 24 (Supp.)  

(a) Public Utilities Regulations, NWT Reg 010-92 
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(b) Aurora Village Electrical Franchise (2019-2029) Order, NWT Reg 008-2019

(c) Avalon Electrical Franchise (2012-2022) Order, NWT Reg 068-2012

(d) Nahanni Butte Electrical Franchise (2018-2028) Order, NWT Reg 009-2019

(e) Colville Lake Electrical Franchise (2015-2018) Order, NWT Reg 026-2015

(f) Dettah Electrical Franchise (2015-2018) Order, NWT Reg 027-2015

(g) Jean Marie River Electrical Franchise (2015-2018) Order, NWT  Reg 028-2015

(h) Lutsel k'e Electrical Franchise (2015-2018) Order, NWT Reg 029-2015

(i) Wrigley Electrical Franchise (2015-2018) Order, NWT Reg 031-201

39. Species At Risk (NWT) Act, SNWT 2009, c 16

40. Territorial Parks Act, RSNWT 1988, c T-4

(a) Territorial Parks Regulations, RRNWT 1990, c T-13

(b) Heritage Parks, Natural Environment Parks and Recreation Parks Regulations,

R-025-2003

(c) Wayside Parks Regulations, R-026-2003

41. Tlicho Statutes Amendment Act, SNWT 2013, c 9

42. Transportation of Dangerous Goods Act, 1990, RSNWT 1988, c 81 (Supp.)

(a) Transportation of Dangerous Goods Regulations, Reg 049-2002

43. Waste Reduction and Recovery Act, RSNWT 2003, c 29

(a) Electronics Recycling Regulations, Reg 071-2015

(b) Single-Use Retail Bag Regulations, amendment, Reg 031-2020

44. Waters Act, SNWT 2014, c 18

(a) Waters Regulations, NWT Reg 019-2014
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Bylaws of the City of Yellowknife 

45. Bylaw 4663, as amended by Bylaw 4818, Water and Sewer Services (January 27, 2014)

46. Bylaw 4436, as amended by Bylaw 4886, Fees and Charges (December 11, 2013) as

amended by Bylaw 4909 (August 2, 2016) as amended by Bylaw 4934 (May 8, 2018) as

amended by Bylaw 4962 (May 14, 2018) as amended by Bylaw 4983 (December 13,

2018) as amended by Bylaw 4955 (April 29, 2019) as amended by Bylaw 5003 (August

26, 2019) as amended by Bylaw 5011 (December 9, 2019) as amended by Bylaw 5018

(December 7, 2020) as amended by Bylaw 5033 (June 8, 2020)

47. Bylaw 4469, as amended by Bylaw 4818, Consolidated Building (January 27, 2014) as

amended by Bylaw 4963 (May 14, 2018); Amended by Bylaw 4957 (June 25, 2018) as

amended by Bylaw 4977 (August 27, 2018) as amended by Bylaw 4991 (February 25,

2019) as amended by Bylaw 5004 (September 9, 2019)

48. Bylaw 4404, as amended by Bylaw 4892, Consolidated Zoning (February 24, 2014),

Bylaw 4907 (July 11, 2016), Bylaw 4912 (October 24, 2016), Bylaw 4913 (October 24,

2016), Bylaw 4921 (November 28, 2016), Bylaw 4492 (November 28, 2016) and Bylaw

4932 (April 24, 2017), as amended by Bylaw 4938 (June 26, 2017) as amended by Bylaw

4949 (February 26, 2018) as amended by Bylaw 4956 (March 26, 2018) as amended by

Bylaw 4958 (April 19, 2018) as amended by By-law 4965 (July 23, 2018) and By-law

4981 (October 22, 2018) as amended by Bylaw 5001 (August 26, 2019) as amended by

Bylaw 5002 (August 26, 2019) as amended by Bylaw 5013 (August 26, 2019) as amended by

Bylaw 5022 (June 23, 2020)

49. Bylaw 3979, as amended by Bylaw 4096, Consolidation of Unsightly Land (January 10,

2000)

50. Bylaw 4596, Consolidated Land Administration (April 8, 2013), as amended by Bylaw

4914 (October 24, 2016) as amended by Bylaw 4952 (February 12, 2018) as amended by

Bylaw 4972 (June 25, 2018) and Bylaw 4984 (February 11, 2019)

51. Bylaw 4376, Consolidation of Solid Waste Management (September 12, 2005); Amended

by Fees & Charges Bylaw 4436, as amended (fees were removed from the Solid Waste

Bylaw and put into the Fees & Charges Bylaw) see point 41 for amendments
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Bylaws of the Town of Hay River 

52. Bylaw 1811, as amended by Bylaw No 1811 I, General Plan (November 6, 2013),

Bylaw 1811 “M” (July 27, 2015) and Bylaw 1811 “N” (May 30, 2016) Bylaw 1811 “O”

(December 10, 2018) REPEALED by Bylaw 1811/18 “Community Plan Bylaw2018”

(September 2020)

53. Bylaw 1812, as amended by Bylaw No 1812 P, Zoning and Building (November 7, 2013)

and Bylaw 1812 “S”, and Bylaw 1812 “T” (2015) and Bylaw 1812 “U” (August 29,

2016) Bylaw 1812 “V” (December 10, 2018)

Bylaws of the Village of Fort Simpson 

54. Bylaw 675, Zoning (July 2008) as amended by Bylaw No. 2015-007 (September 8, 2015)

as amended by Bylaw No. 2016-006 (November 21, 2016) as amended by Bylaw No.

2017-011 as amended by Bylaw No. 2018-07 (November 19, 2018) as amended by

Bylaw No. 2019-09 (August 19, 2019) as amended by Bylaw No. 2019-010 (Not  in

force)

Bylaws of the Town of Inuvik 

55. Bylaw 2224, Community Plan, as amended by Bylaw 2582/P+D/15 (November 5, 2015)

and Bylaw 2594/P+D/16 (August 15, 2016)

56. Bylaw 2225, Zoning, as amended by Bylaw 2583/P+D/15/P+D/04 (January 9, 2013) and

Bylaw 2593/P+D/16 (September 14, 2016) and Bylaw 2622/P+D/18 (April 10, 2019) and

Bylaw 2623/P+D/18 (June 27, 2019)

Bylaws of the Town of Norman Wells 

57. Bylaw 07-41, Energy Distribution System Fund (June 26, 2007)

58. Bylaw 13-01, Community Plan (July 29, 2014)

59. Bylaw 13-02, Zoning (July 29, 2014), as amended by Bylaw 14-18 (September 30, 2014)

60. Bylaw 14-07, Land Administration

61. 2020-2021 Community Plan & Zoning By-law Renewal Project
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Topic:  Return on Rate Base-Site Clean up and Restoration 

 

Reference: Sections 7.0 and 13.0 of the Application 

 

Preamble: 

 

Since the previous GRA, DPC has exercised their rights under the Snare Cascades financing 

agreements to repay 100% of the debt outstanding to NWTEC. This debt was on a schedule to 

be repaid by 2026, so this represents an advancement of the repayment by approximately 5 years. 

As a result, there is no further analysis required of options to refinance this debt. The Snare 

Cascades lease cost in this GRA no longer includes the noted debt instruments as part of the 

cost of capital. NWTEC has also discharged the debt obligations and all associated repayment 

costs will be deferred and fully discharged over the next 5 years. [Page 13-5] 

 

Schedule 7.1 shows the capital lease cost rate to be 10.69%. The Board wishes to assess the 

prudence of this lease rate having regard to the above changes. 

 

Requests: 

 

a) Please describe the chronology of events that resulted in the repayment of debt owed to 

NWTEC by DPC. Explain why this repayment of debt owed to NWTEC by DPC is relevant 

to the costs related to the Snare Cascades capital lease included in the 2022/23 revenue 

requirement. 

 

b) NTPC states, the Snare Cascades lease cost in this GRA no longer includes the noted 

debt instruments as part of the cost of capital. Please provide further explanations and 

details respecting this statement and provide an estimate of the cost of capital impact of 

this change for the 2022/23 forecast year. Include supporting calculations in Excel format. 

 

c) Was the capital lease agreement with DPC renegotiated? If so please provide a copy of 

the lease agreement setting out the revised terms of the lease. 

 

d) With reference to Schedule 7.0 RORB, please explain and show how the capital lease 

rates were determined for each year. 
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e) Pease provide supporting evidence to demonstrate prudence of the 10.69% rate proposed 

for 2022/23 having regard to the terms of the lease and prevailing financial market 

conditions. 

 

 

Responses: 

 

(a) and (b) 

 

Background 

 

Under the package of agreements that enabled the construction of the Snare-Cascades project 

(most notably the Power Acquisition Agreement from 1993), the proponent (Dogrib Power 

Corporation, or “DPC”) leased the facility to NTPC for 65 years. The Power Project Agreement 

and the Power Acquisition Agreement (lease) were provided to the PUB in Appendix 10 of the 

NTPC 1995-98 Phase I GRA (and discussed in detail in Chapter 7 to that GRA) and were 

accepted by all parties to the Negotiated Settlement of that GRA (which was ultimately approved 

by the Board in Decision 1-97). In addition, the benefits of the Snare-Cascades power project 

have been part of NTPC’s rates in every GRA since that time (please see response BR.NTPC-

7(e)).  

 

Central to the lease is the concept of a monthly lease payment (“rent”) which is calculated using 

debt rates and equity rates, as applied to the DPC actual debt: equity ratio percentage. The design 

of the lease was for very low equity ratios in the early years, which was beneficial to the economics 

of the project in the early years, growing to reach 100% equity after DPC had supplied sufficient 

equity and the Leveraged Financing was paid off. This was originally scheduled to occur in 2026, 

but in practice was to be adjusted each time the DPC changed their actual debt: equity ratio. 

 

In the 2006-08 NTPC GRA, the Hydro Community (“HC”) intervenor challenged the cost of 

financing the DPC plant. The Board addressed the intervention in Decision 13-2007, where the 

Board noted: 

 

The Board considers the time for raising issues concerning the prudence of the 

DPC lease financing rate was the 1997-98 GRA when the inclusion of the DPC 

hydro plant in rate base and the related financing arrangements were examined 

and agreed to by interested parties. The Board does not consider a retrospective 

review of the long-term debt rate or the cost structure of the lease financing 
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arrangement, approved in a previous proceeding, to be conducive to maintaining 

a climate of regulatory certainty in the NWT. Therefore, the Board does not accept 

the HC’s recommendation that the debt financing rate reflected in the DPC capital 

lease be reviewed and reset. 

 

The Board went on in Decision 13-2007 to note its awareness of the 30-year amortization of the 

debt. 

 

Repayment of Leveraged Financing 

 

Since the previous NTPC GRA, DPC approached NTPC and indicated it had access to equity 

funds that it wished to apply to the Snare-Cascades financing. DPC accomplished this by way of 

repaying the Leveraged Financing that had been issued to them as part of the original agreement 

in 1996. This right is made available to DPC under the terms of the Snare-Cascades financing 

agreements. DPC provided the funds and repaid all debt as of October 2021, paying off the debt 

approximately 4 years early. As a result, the Snare-Cascades lease now comprises a cost rate 

based on 100% equity, which is the actual DPC equity position. Use of the actual equity ratio is 

integral to the Power Acquisition Agreement. This achievement of 100% equity has occurred 

approximately 4 years earlier than had been originally anticipated. 

 

As a consequence of the DPC early repayment of the Leveraged Financing, NTPC determined 

that repayment of the original bondholders was necessary. NTPC (through its subsidiary, the 

NWT Energy Corporation) repaid the original bondholders, which payment included not only the 

outstanding balance, but also early repayment charges. Such charges are a normal part of early 

debt retirement. 

 

The make whole payment to the bondholders totaled $1.709 million, which is a resulting debt 

financing cost. Consistent with NTPC practice, this balance is being amortized over the period to 

which the debt relates, an average of 44.35 months, or $38,530 per month. In calculating the 

revenue requirement associated with the lease, this $38,530 per month is added to the cost of 

capital for the lease component of long-term capital.  

 

The 10.69% cost rate is 7.75% for the cost of DPC equity return, plus 2.94% for the debt financing 

cost ($38.530/month times 12 months divided by $15.749 million average outstanding lease 

obligation). 
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(c) 

 

No. All transactions that occurred were according to, and consistent with, the original lease and 

loan agreements from the mid-1990s remain in effect.  

 

(d) 

 

Please see attachment BR.NTPC-7 Attachment 1, BR.NTPC-7 Attachment 2, and BR.NTPC-7 

Attachment 3. 

 

(e) 

 

The lease with DPC enabled the development of the Snare-Cascades project, a 4.3 MW hydro 

station, in the mid-1990s. Absent the agreement, NTPC confirms it would not have been able to 

construct the plant in a manner that would appropriately respect the spirit of Indigenous land and 

water rights at the time, and from that time forward. 

 

The Snare Cascades plant has generated hydro energy to offset diesel for the purposes of 

supplying the Snare-Yellowknife system. The original cost of $27.4 million for the Snare-

Cascades plant has been recovered from the benefits of avoided diesel cost many times over by 

NTPC’s customers, as reflected in the 27.3 GW.h annual average output of the plant.  

 

At today’s prices (94.2 cents/litre and a 3.69 litres/kW.h efficiency, yielding 25.5 cents/kW.h for 

fuel cost), Snare-Cascades output is worth approximately $7 million annually in fuel savings 

alone. In addition, the plant provides approximately 4 MW of firm capacity, and assists in lowering 

the operating and maintenance costs of the Jackfish diesel plant for such costs as variable diesel 

operating costs (e.g., lube and overhauls). 

 

In contrast, the cost of capital for the lease in 2022-23 (including the costs of amortizing the early 

repayment charges) is only $1.683 million (Schedule 7.0), and depreciation expense of the 

original capital cost ($27.4 million over 65 years) is approximately $0.4 million per year. There is 

also a small component of operating and maintenance costs for the plant, and some routine 

capital that has been expended since the original plant was installed, but the total costs each year 

in revenue requirement are far exceeded by the benefits. 
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In addition, after the one-time debt repayment charges are amortized, in 2026, the net cost of 

capital for the plant will be reduced by a further $0.4 million, thus increasing the benefits of the 

plant to customers. 



Calculations
2018/19 Avg. Rate Base 17,385,340   Avg. R.B. Avg. % E Avg. % D

Avg. % Equity 25.83% 17,571,085   23.78% 76.22%
Avg. Equity 4,491,066   17,537,313   24.14% 75.86%
Equity Rate 7.75% 17,503,541   24.50% 75.50%

17,469,770   24.86% 75.14%
Avg. % Debt 74.17% 17,435,998   25.23% 74.77%
Avg. Debt 12,894,275   17,402,226   25.61% 74.39%
Weighted Debt Rate 9.64% 17,368,455   25.99% 74.01%

17,334,683   26.38% 73.62%
Mid-year cost rate 9.150% 17,300,911   26.77% 73.23%

17,267,140   27.17% 72.83%
17,233,368   27.58% 72.42%
17,199,596   27.99% 72.01%

AVG 17,385,340   25.83% 74.17%

Calculations
2019-20 Avg. Rate Base 16,980,080   Avg. R.B. Avg. % E Avg. % D

Avg. % Equity 30.85% 17,165,824   28.41% 71.59%
Avg. Equity 5,238,815   17,132,053   28.83% 71.17%
Equity Rate 7.75% 17,098,281   29.26% 70.74%

17,064,509   29.70% 70.30%
Avg. % Debt 69.15% 17,030,738   30.14% 69.86%
Avg. Debt 11,741,265   16,996,966   30.59% 69.41%
Weighted Debt Rate 9.65% 16,963,194   31.04% 68.96%

16,929,423   31.50% 68.50%
Mid-year cost rate 9.065% 16,895,651   31.97% 68.03%

16,861,879   32.45% 67.55%
16,828,108   32.93% 67.07%
16,794,336   33.42% 66.58%

AVG 16,980,080   30.85% 69.15%

Calculations
2020-21 Avg. Rate Base 16,574,820   Avg. R.B. Avg. % E Avg. % D

Avg. % Equity 36.82% 16,760,564   33.92% 66.08%
Avg. Equity 6,102,265   16,726,792   34.42% 65.58%
Equity Rate 7.75% 16,693,021   34.93% 65.07%

16,659,249   35.45% 64.55%
Avg. % Debt 63.18% 16,625,477   35.97% 64.03%
Avg. Debt 10,472,555   16,591,706   36.50% 63.50%
Weighted Debt Rate 9.64% 16,557,934   37.04% 62.96%

16,524,162   37.59% 62.41%
Mid-year cost rate 8.946% 16,490,391   38.14% 61.86%

16,456,619   38.71% 61.29%
16,422,847   39.28% 60.72%
16,389,076   39.86% 60.14%

AVG 16,574,820   36.82% 63.18%

Calculations
2021-22 Avg. Rate Base 16,169,560   Avg. R.B. Avg. % E Avg. % D

Avg. % Equity 70.98% 16,355,304   40.44% 59.56%
Avg. Equity 11,476,825   16,321,532   41.04% 58.96%
Equity Rate 7.75% 16,287,760   41.64% 58.36%

16,253,989   42.25% 57.75%
Avg. % Debt 29.02% 16,220,217   42.87% 57.13%
Avg. Debt 4,692,735   16,186,445   43.50% 56.50%
Weighted Debt Rate 9.29% 16,152,674   100.00% 0.00%

16,118,902   100.00% 0.00%
Mid-year cost rate 8.197% 16,085,130   100.00% 0.00%

16,051,359   100.00% 0.00%
16,017,587   100.00% 0.00%
15,983,815   100.00% 0.00%

AVG 16,169,560   70.98% 29.02%

Calculations
2022-23 Avg. Rate Base 15,764,299   Avg. R.B. Avg. % E Avg. % D

Avg. % Equity 100.00% 15,950,044   100.00% 0.00%
Avg. Equity 15,764,299   15,916,272   100.00% 0.00%
Equity Rate 7.75% 15,882,500   100.00% 0.00%

15,848,728   100.00% 0.00%
Avg. % Debt 0.00% 15,814,957   100.00% 0.00%
Avg. Debt -   15,781,185   100.00% 0.00%
Weighted Debt Rate 0.00% 15,747,413   100.00% 0.00%

15,713,642   100.00% 0.00%
Mid-year cost rate 7.750% 15,679,870   100.00% 0.00%

15,646,098   100.00% 0.00%
15,612,327   100.00% 0.00%
15,578,555   100.00% 0.00%

AVG 15,764,299   100.00% 0.00%
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June 13, 2022



Line
No.

1 Loan # 1 2 3
2 Loan Amount 8,000 8,000 9000 TOTAL
3 Interest Rate 9.750% 10.00% 9.110% ALL
4 Issue Date 11-Oct-95 12-May-95 6-Sep-96 LOANS

5 From Beginning of Year
6 To
7 Number of Days

8 From
9 To
10 Number of Days

11 Balance from Beginning of Year to Day of Issue 4,398 4,285 5,172
12 Balance from Day of Issue to End of Year 3,985 3,854 4,749

13 Average Balance 4,192 4,070 4,961 13,222

18 DEBT FINANCING COSTS

19 Beginning Financing Costs O/S 0
20 Additions
21 Amortization 0
22 Ending Financing Costs O/S 0

23 Average Financing Costs Outstanding  [(L19+L22)/2] 0

24 Beginning Discount Costs O/S 0
25 Additions
26 Amortization 0
27 Ending Discount Costs O/S 0

28 Average Discount Costs Outstanding  [(L24+27)/2]

28 AVERAGE PROCEEDS   [L13-L17-L23-L28] 4,192 4,070 4,961 13,222

29 INTEREST & AMORTIZATION OF FINANCING COSTS

30 Interest Expense Amount    [L13*L3] 411 409 454 1,274
31 Interest Revenue Amount 0
32 Amortization of Finance Costs 0 0 0

33 Total Interest and Amortization 411 409 454 1,274

EFFECTIVE COST OF LONG TERM DEBT   [L33/L28] 9.803% 10.059% 9.153% 9.638%

Line
No.

1 Loan # 1 2 3
2 Loan Amount 8,000 8,000 9000 TOTAL
3 Interest Rate 9.750% 10.00% 9.110% ALL
4 Issue Date 11-Oct-95 12-May-95 6-Sep-96 LOANS

5 From Beginning of Year
6 To
7 Number of Days

8 From
9 To
10 Number of Days

11 Balance from Beginning of Year to Day of Issue 3,985 3,854 4,749
12 Balance from Day of Issue to End of Year 3,538 3,395 4,287

13 Average Balance 3,761 3,624 4,518 11,904

18 DEBT FINANCING COSTS

19 Beginning Financing Costs O/S 0
20 Additions
21 Amortization 0
22 Ending Financing Costs O/S 0

23 Average Financing Costs Outstanding  [(L19+L22)/2] 0

24 Beginning Discount Costs O/S 0
25 Additions
26 Amortization 0
27 Ending Discount Costs O/S 0

28 Average Discount Costs Outstanding  [(L24+27)/2]

28 AVERAGE PROCEEDS   [L13-L17-L23-L28] 3,761 3,624 4,518 11,904

29 INTEREST & AMORTIZATION OF FINANCING COSTS

30 Interest Expense Amount    [L13*L3] 370 364 415 1,149
31 Interest Revenue Amount 0
32 Amortization of Finance Costs 0 0 0

33 Total Interest and Amortization 370 364 415 1,149

EFFECTIVE COST OF LONG TERM DEBT   [L33/L28] 9.832% 10.049% 9.184% 9.652%

Effective Cost of Long Term Debt for Snare Cascades
2018/19 Forecast

($000's)

Effective Cost of Long Term Debt for Snare Cascades
2019-20 Forecast

($000's)

NORTHWEST TERRITORIES POWER CORPORATION 
2022-23 GENERAL RATE APPLICATION

BR.NTPC-7 Attachment 2
June 13, 2022



Line
No.

1 Loan # 1 2 3
2 Loan Amount 8,000 8,000 9000 TOTAL
3 Interest Rate 9.750% 10.00% 9.110% ALL
4 Issue Date 11-Oct-95 12-May-95 6-Sep-96 LOANS

5 From Beginning of Year
6 To
7 Number of Days

8 From
9 To
10 Number of Days

11 Balance from Beginning of Year to Day of Issue 3,538 3,395 4,287
12 Balance from Day of Issue to End of Year 3,038 2,869 3,781

13 Average Balance 3,288 3,132 4,034 10,454

18 DEBT FINANCING COSTS

19 Beginning Financing Costs O/S 0
20 Additions
21 Amortization 0
22 Ending Financing Costs O/S 0

23 Average Financing Costs Outstanding  [(L19+L22)/2] 0

24 Beginning Discount Costs O/S 0
25 Additions
26 Amortization 0
27 Ending Discount Costs O/S 0

28 Average Discount Costs Outstanding  [(L24+27)/2]

28 AVERAGE PROCEEDS   [L13-L17-L23-L28] 3,288 3,132 4,034 10,454

29 INTEREST & AMORTIZATION OF FINANCING COSTS

30 Interest Expense Amount    [L13*L3] 324 314 370 1,008
31 Interest Revenue Amount 0
32 Amortization of Finance Costs 0

33 Total Interest and Amortization 324 314 370 1,008

EFFECTIVE COST OF LONG TERM DEBT   [L33/L28] 9.844% 10.038% 9.172% 9.643%

Line
No.

1 Loan # 1 2 3
2 Loan Amount 8,000 8,000 9000 TOTAL
3 Interest Rate 9.750% 10.00% 9.110% ALL
4 Issue Date 11-Oct-95 12-May-95 6-Sep-96 LOANS

5 From Beginning of Year
6 To
7 Number of Days

8 From
9 To
10 Number of Days

11 Balance from Beginning of Year to Day of Issue 3,038 2,869 3,781
12 Balance from Day of Issue to End of Year 0 0 0

13 Average Balance 1,519 1,435 1,890 4,844

18 DEBT FINANCING COSTS

19 Beginning Financing Costs O/S 0
20 Additions
21 Amortization 0
22 Ending Financing Costs O/S 0

23 Average Financing Costs Outstanding  [(L19+L22)/2] 0

24 Beginning Discount Costs O/S 0
25 Additions
26 Amortization 0
27 Ending Discount Costs O/S 0

28 Average Discount Costs Outstanding  [(L24+27)/2]

28 AVERAGE PROCEEDS   [L13-L17-L23-L28] 1,519 1,435 1,890 4,844

29 INTEREST & AMORTIZATION OF FINANCING COSTS

30 Interest Expense Amount    [L13*L3] 144 138 168 450
31 Interest Revenue Amount 0
32 Amortization of Finance Costs 0 0 0

33 Total Interest and Amortization 144 138 168 450

EFFECTIVE COST OF LONG TERM DEBT   [L33/L28] 9.451% 9.614% 8.913% 9.289%

Effective Cost of Long Term Debt for Snare Cascades
2020-21 Forecast

($000's)

Effective Cost of Long Term Debt for Snare Cascades
2021-22 Forecast

($000's)

NORTHWEST TERRITORIES POWER CORPORATION 
2022-23 GENERAL RATE APPLICATION

BR.NTPC-7 Attachment 3
June 13, 2022
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Topic:  Planning-Non-Capital Based Solutions 

 

Reference: Sections 11.0 

 

Preamble: 

 

Although the majority of problems identified through this process are determined to proceed to 

the next step in the capital planning process, some projects may be resolved through a non-

capital based solution. [Page 11-8] 

 

Requests: 

 

a) Please explain what NTPC means by non capital based solutions. 

 

b) The Board wishes to know if NTPC considers Non Wires Alternatives (NWAs) such as 

demand response, battery storage, distributed supply resources etc., to help optimize the 

costs and reliability of the system at the zone or community level. If so, please elaborate. 

 

 

Responses: 

 

(a) 

 

Non-capital-based solutions mean solutions which will incur costs to complete work / operate the 

asset but do not result in the creation of an asset. These include repairs, run to failure and 

overhaul solutions.  

 

(b)  

 

NTPC considers Non Wires Alternatives (NWAs), using distributed energy resources and 

microgrids to defer or replace the installation of more traditional “wires and poles” infrastructure. 

where available to support reliability and offset costs. In the Snare Zone, Jackfish serves as an 

NWA to the power coming from the transmission line from Snare. Although not environmentally 

friendly, the use of localized diesel generation supports reliability on the system. In the Taltson 

Zone, NTPC relies on similar systems owned by NTPC in Fort Smith and Fort Resolution and 

owned by NUL (NWT) to serve Hay River, Kátł’odeeche Reserve and Enterprise. In the thermal 

zone, the majority of the communities NTPC serves have very small distribution coverage. Coville 
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Lake has a distribution line that is 12 km in total. Communities like Inuvik, Fort Simpson and Fort 

Smith span about 20 km from one end of the community to the next. Given the established 

distribution systems, from a utility basis, the cost of installing and maintaining distributed energy 

resources and the benefits of improved reliability within these communities is not lower in cost 

that the cost to run and maintain distribution lines. 

  

In September 2002, the Corporation undertook an NWA pilot project. A microturbine system with 

heat recovery was installed at the Midnight Sun Recreation Complex in Inuvik. The system was 

installed to gain experience with distributed generation equipment and in response to the Town 

of Inuvik’s request for NTPC to provide heat and power as a combined energy package at their 

facility. The efficiency and availability of the units was never as high as was originally planned. 

Over the seven years of operation there were numerous adjustments in maintenance plans 

required to customize the units for the conditions in which they were operating, in part because 

the specialized maintenance initially required the Corporation to bring in contractors from the 

south for most maintenance work. Both of the two generation units failed in 2009. The units at 

that point were costing more to maintain than the savings they were creating, and the decision 

was made to sell the units to a third party after the Town of Inuvik identified that they were not 

interested in purchasing the units.  

  

NTPC is currently working with our customers on the net metering program which essentially 

provides localized power to customers. NTPC is open to working with customers and new 

technologies interested in investigating NWA options where it makes business sense for NTPC’s 

existing customers. 
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Topic:  Norman Wells Plant Replacement 

 

Reference: Sections 11.0 

 

Preamble: 

 

The proposed replacement plant was a containerized solution for $4.6 million. In 2016 after NTPC 

had filed its GRA, Imperial Oil Limited (IOL) announced the expected shut down of their Norman 

Wells generation linked to an issue with the Enbridge pipeline near Fort Simpson. It was not clear 

at that time when Enbridge would complete the repair of their pipeline. In March 2017 

management requested funding for scoping in 2017 to assess the costs of a replacement prime 

plant instead of the standby plant.  

 

Early in 2018, NTPC’s Board of Directors approved plans to proceed for construction of a $14.1 

million plant built on site with two new 1,500kW gensets and space for a third genset for possible 

future expansion, if the requirement serve as a prime diesel plant continued or was required in 

the future. The new plan included a powerhouse building, foundation, switchgear with control and 

automation systems, heating and ventilation systems, grounding systems, fuel and engine cooling 

systems and all other electrical and mechanical auxiliary equipment to support continuous plant 

operation. The new plan also included the ability to integrate renewable generation as per Board 

findings in 2 Section 5.1 item iii of Decision 16-2017. The scope of the design changed 

substantially but provided operation improvements with a building design compared to the initial 

containerized solution. [Page 11-28] 

 

The replacement of the project permit approved containerized plant at an estimated cost of $4.6 

million, by a prime plant at a cost of $12.9 million appears to have resulted from the expected 

shut down of Imperial’s Norman Wells generation linked to an issue with the Enbridge pipeline 

and the uncertainty over resumption of supply.   

 

As a result, the scope of this project was changed substantially. However, the reasons set out for 

the change need further elaboration to support the proposed $12.9 million addition to rate base 

in 2019/20 and 2020/21. 

 

Requests: 

 

a) Please indicate whether the expanded scope of this project would have been needed 

whether or not there was uncertainty with the supply of power from Imperial. 
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b) If yes, to a) above please submit a revised project permit application with full justification 

for proceeding with the prime plant option. 

 

c) If no to a) above, please provide details of the risk assessment carried out by NTPC to 

weigh and assess the additional cost of installing the prime plant versus any risks 

associated with continuing with the containerized approach for $4.6 million during the 

period of Imperial’s inability to supply power to Norman Wells. 

 

d) Please indicate whether any of the following occurred as a result of the change in scope 

for the Norman wells plant and, if so, please identify the corresponding costs: 

 Duplication of costs; and 

 Premature replacement of assets. 

 

 

Responses: 

 

(a) 

 

No. The need for the expanded scope was directly the result of the uncertainty related to the 

future availability of generation from Imperial Oil Limited (IOL). Figure 1 provides an illustration of 

the differences between a stand-by plant (as originally contemplated in the 2016-19 GRA) and 

the prime plant. In particular, the new prime plant involves constructing a new power plant 

building, instead of relying simply on containerized units. This configuration has several 

advantages for a prime plant including the ability to perform maintenance on-site in all weather 

conditions as a result of housing the critical plant elements in a power plant building. 

Containerized units often must be shipped off-site for maintenance which is reasonable for a 

stand-by plant but not practical for a prime power plant.  
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Figure 1: Comparison of Design Characteristics for a Standby Plant and Prime Plant 

 
The $14.1 million budget approved by NTPC’s Board of Directors was based on the results of 

proposals received during a public procurement process and reflected market conditions at the 

time that were different than when the original project permit application was prepared. 

 

(b) 

 

Not applicable. 

 

(c) 

 

The standby plant was designed assuming the primary source of supply for Norman Wells is 

purchased power from IOL. This is consistent with the required firm capacity criteria for dual fuel 

source communities approved in Board Decision 14-2004. 

 

The uncertainty created by the unknown duration of the unavailability of the generation supply 

from IOL required NTPC to consider a solution that would meet the needs of the community as a 

standalone diesel plant (or prime plant). In proceeding with the revised project scope, the 

Corporation considered: 

 

1. At minimum, a new standby plant was required for the reasons outlined in the Major 

Project Permit Application included in the 2016-19 Phase I GRA. There was no option to 

avoid the construction of a new power plant.  
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2. The unknown duration of the unavailability of generation from IOL meant there would be 

significant reliability risks associated with operating a standby plant as a prime plant for 

an extended period.  

 

3. The costs of converting a new stand-by plant to a prime power plant at a later date would 

be significantly higher than constructing a new prime power plant for a number of reasons. 

For example, the costs of constructing a new power plant building to including adding an 

extra bay and switchgear to accommodate additional engines would be considerably 

higher than installing them at the time of initial construction. 

 

In addition, while no definitive decision date for closure of the facilities at Norman Wells has been 

announced, in late 2016 (after NTPC’s 2016-19 GRA was filed) Imperial Oil announced it would 

market its assets in Norman Wells.1  News reports at the time suggested the field may have 5 to 

10 years of production remaining.2 The most recent news release validates earlier reports3. As 

noted above there would be substantial additional costs required to convert the stand-by plant to 

a prime power plant at a later date,  

 

(d) 

 

There was no premature replacement of assets as a result of the revised project scope. As noted 

in the major project permit application, the previous power plant foundation was beyond repair. In 

addition, one of the generating units was at end of life which would have required purchasing a 

replacement unit regardless of the need for the new plant.  

 

NTPC minimized unnecessary costs and duplication by staging project spending while 

considering the options for a prime power plant.  Further, the plant is only operating with two 

engines currently, the same as would be required for a standby plant. However, the new plant 

has an extra bay in the event additional engines are required in the future. As noted in the 

response to part (c), installing the extra bay now is less costly than it would be to retrofit a standby 

plant to add additional engines in the future. 

 

 
1 Imperial Oil Newsroom. Available: https://news.imperialoil.ca/news-releases/news-releases/2016/Imperial-to-
market-Norman-Wells-assets/default.aspx Accessed June 6, 2022.  
2 See for example: https://www.cbc.ca/news/canada/north/imperial-oil-norman-wells-1.3764911. Accessed June 6, 
2022.  
3 https://cabinradio.ca/96155/news/environment/sahtu-secretariat-refers-colonial-imperial-oil-to-assessment/ 
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The Project experienced unexpected cost escalations as a result of the COVID-19 pandemic. The 

Project was close to completion in March 2020. However, due to the NWT-wide lockdown 

contractors were sent offsite and were unable to return to the site until fall of 2020.The project 

was completed by March 2021. Delays and the resulting cost increases as a result of the 

pandemic could not have been foreseen. 
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Topic:  Affiliate Transactions 

 

Reference: Section 12 of the Application 

 

Preamble: 

 

NTEC holds a 50% interest in Aadrii Ltd. which owns a residual heat project in Fort McPherson. 

[Page 12-1]  

 

NT Energy’s major focus since 2018-19 was to construct a wind turbine in Inuvik and investigate 

the feasibility of providing energy to mines in the NWT. [Page 12-1] 

 

Requests: 

 

a) With reference to Schedule 12.0 please describe generally, the services provided under 

each of the following categories and indicate where in the GRA Schedules these 

charges/credits to NTEC and Aardrii are reflected: 

i. NTPC direct costs of NTEC and Aadrii; 

ii. NTPC utility bills to Aadrii; and 

iii. NTPC direct costs for NTEC(03). 

 

b) With reference to item (a)(ii) above, please describe how the heat supply to Aadrii is 

metered and billed? 

 

c) With reference to item (a) (iii) above please provide full details of each of the actual and 

forecast amounts by year. 

 

d) Please describe how any shared assets (assets for joint production of electricity and heat), 

used to provide residual heat service in Fort MacPherson, are treated for regulatory 

purposes by NTPC. 

 

e) Please describe how the costs (capital and operating) and the production from wind 

turbines are proposed to be treated for regulatory purposes, by NTPC. 
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Responses: 

 

(a) 

 

i. NTPC does not directly charge any costs to NTEC.  NTPC bills costs such as labour 

contractors and materials to Aadrii at cost on a quarterly basis.  These costs are for 

maintenance, repair or administration of Aadrii assets. 

 

ii. NTPC bills Aadrii for electricity used for circulation pumps as a general service customer. 

 

iii. While NTEC(03) generally manages its transactions outside of NTPC, some transactions 

originate within NTPC and these costs are charged to NTEC(03) through a Due-from/Due-

to account.  These costs originate from NTPC employees directly charging labour, travel 

costs and purchasing card materials to NTEC(03). 

 

(b) 

 

NTPC does not meter or bill Aadrii for residual heat. 

 

(c) 

  

Table 1: NTEC(03) Actual and Forecast charges ($000) 

 

 
 

All NTEC(03) costs funded by NTPC are directly charged to NTEC(03). 

 

(d) 

 

Aadrii owns all heating distribution assets in the power plant as well as external assets.  This 

includes metering, pumps, heat exchangers and distribution piping. Aadrii uses FERC accounting 

standards.  Heat is a by-product of electrical generation and the assets, such as engines, which 

produce the heat are solely owned and accounted for by NTPC. The PUB regulates Aadrii on a 

complaints-only basis. 

Actuals Budget Actuals Budget Actuals Budget Actuals Budget Actuals Budget
Salaries 191           -           134        75        254        97        120           138        -           168        
Other Expenses 1,316        -           658        -           (81)         -           2,193        -             -           -             

2019 2020 2021 2022 2023
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(e) 

 

In general, spending to construct wind turbines is a capital investment, which means the asset 

will be added to rate base and amortized as part of depreciation expense in the appropriate 

category (e.g., the turbine itself, transformers, distribution lines to connect the turbine, roads, 

accessory electrical equipment, etc.). Operating costs will also become part of NTPC’s revenue 

requirement. However, in the case of the wind turbine in Inuvik, there is a large offset in the form 

of government funding to support the project. This support contribution will be deferred to match 

the asset’s life characteristics, effectively the same as NTPC has historically treated other 

government and customer contributions. 

 

The output of wind turbines and other renewable generation (e.g., solar) leads to reduced 

quantities of diesel fuel being required. As less diesel fuel is used, NTPC’s expense for diesel fuel 

will be lower. In this manner, the savings from fuel will be able to be offset against the net costs 

of the renewable generator. 

 

At present, NTPC does not have a stabilization mechanism for annual variability in renewable 

generation, except for hydro. The other forms of renewable generation remain relatively small, 

and NTPC does not yet have sufficient experience to develop precise measures of annual 

average output. The net effect is that NTPC remains at risk as to unit performance (whether over 

or under).  

 

In the case of the Inuvik wind turbine, there is no estimate of generation output included in the 

2022-23 test year, as no commercial operation is expected in this year. Once the turbine is running 

(in 2023-24), NTPC will secure benefits in the form of reduced diesel generation, which will yield 

savings in annual diesel expense. This is the reason NTPC can apply in the current GRA for a 

small underearning of the 2022-23 revenue requirement – since by 2023-24 these wind savings 

(among other changes) can help bridge the shortfall in recovery of NTPC’s revenue requirement. 

Please see response BR.NTPC-1. 

 



Towns of Hay River and Fort Smith
(HR/FS) 
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Topic:  Application Overview 

 

Reference: Application page 1-1 

 

Preamble: 

 

At the end of page 1-1 and the top of page 1-2, NTPC states: 

 

This application will make reference to the unprecedented challenges NTPC has faced and 

continues to face as a result of the COVID-19 pandemic and geopolitical events. NTPC followed 

NWT Chief Public Health Officer recommendations which resulted in policies and procedures 

which negatively affected NTPC’s ability to meet existing budgets and timeframes. Some of the 

key challenges resulting from these events include: 

 

 Lost productivity due to “work from home” policy exacerbated by the May 2020 

ransomware attack. 

 Significant contractor cost overages due to isolation, exemption and testing requirements 

as well as limited contractor availability. 

 Many capital projects suspended mid-project due to inability of NTPC staff and contractors 

to enter communities. 

 Supply chain challenges restricting or delaying access to critical materials resulting in 

schedule delays and cost overruns. 

 

Requests: 

  

a) Please provide a complete discussion of each of the identified issues as of May 1, 2022. 

In the response, please fully explain the current status of each issue. As an example, 

please fully explain the status of current work from home policy, and COVID restrictions.  

 

 

Responses: 

 

(a) 

 

 Lost productivity due to “work from home” policy exacerbated by the May 2020 

ransomware attack. 
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At the beginning of the pandemic, NTPC like all other utilities, moved to a work-from-home policy 

where employees who were able to, worked from their home.  Employees who were not able to 

work from home, because of the physical nature of their job, would work in cohorts on critical and 

emergency work only.   

 

The move to work at home was done rapidly without fully developed systems and procedures in 

place to be fully effective.  The May 1, 2020 ransomware attack exacerbated this issue by limiting 

employees’ ability to continue to work until the system was again functional and the roll out of new 

system security measures were in place.  Over the summer and fall of 2020, employees returned 

to working out of their office or if required, due to Chief Public Health Officer (CPHO) orders, 

worked on rotation within offices to comply with capacity limits.  Currently all NTPC workers work 

out of their respective offices and NTPC does not have a work-from-home policy.  NTPC has 

formal safe work practices which outline continued endemic outbreaks such as Covid-19. 

 

 Significant contractor cost overages due to isolation, exemption and testing requirements 

as well as limited contractor availability. 

 

During the pandemic the CPHO implemented and at times modified the requirements to bring in 

contractors from outside the NWT.  Initially, there was limited ability to bring in outside workers 

unless they were required for emergency or essential work, which significantly limited NTPC’s 

ability to proceed with new or ongoing capital and non-essential maintenance work.  If contractors 

were permitted to enter the NWT there was generally a two-week isolation period with subsequent 

testing, both of which were charged to NTPC at the contractor’s regular daily rate, which increased 

costs and delayed progress.  Some communities did not permit external workers to enter the 

community, essentially stopping all progress on the project.  Some contracting companies could 

not manage their workforce if their workers had to isolate prior to working. 

 

As isolation restrictions were relaxed, the demand on contractors both within the NWT and 

externally became a challenge to being able to begin or resume capital projects and maintenance 

work. 

 

 Many capital projects suspended mid-project due to inability of NTPC staff and contractors 

to enter communities. 

 

Many communities, especially in the initial stages of the pandemic, did not want anyone from 

outside their community to enter.  This has delayed many projects from proceeding or meeting 
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schedule over the past two years.  NTPC worked to develop safe work procedures and shared 

these with local governments to alleviate concerns in the communities which permitted some 

projects to move forward and allowed NTPC staff to enter the communities to perform essential 

or emergency work.  NTPC is now able to proceed with projects in all NWT communities. 

 

 Supply chain challenges restricting or delaying access to critical materials resulting in 

schedule delays and cost overruns. 

 

Supply chain challenges resulting from the pandemic, the chip shortage, fuel cost, geopolitical 

events, and contractor shortages continue to greatly affect the cost of capital projects and the 

ability to meet scheduled timelines.  Unprecedented price increases and production lead times 

will continue to affect the ability of NTPC to meet budgets and timelines of projects. 
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Topic:  Rate Rebalancing 

 

Reference: Application page 1-4 and 1-15 

 

Preamble: 

 

On page 1-4, NTPC states: 

 

• Thermal Zone – 2.5% revenue increases per year, to all customer classes, for 2022-

23  and 2023-24 

• Snare Zone – 2.5% revenue increases per year, to all customer classes, for 2022-23 

and 2023-24 

• Taltson Zone – 10% revenue increases per year, to all customer classes, for 2022-23 

and 2023-24 

• Norman Wells (as rates transition into the Thermal zone) - 10% revenue increases per 

year, to all customer classes, for 2022-23 and 2023-24. 

 

On page 1-15, NTPC states: 

 

NTPC is cognizant of the GNWT Rate Policy Direction from 2017 which prohibited Rate 

Rebalancing as part of a Phase II application outside of limited adjustments (no more than 1% 

per year for non-government customers). The current proposal does not represent “rebalancing” 

(i.e., raising one customer’s rates so that other customers can see downward adjustments). The 

current proposal is merely aligning rates with costs, by zone, and has been proposed as an 

adjustment consistent with GNWT’s rate policies as published. In all respects, NTPC’s proposal 

continues to follow the GNWT rate directions set out in 2011, 2015 and 2017. 

 

Requests: 

 

a) Please confirm that the directed target revenue to cost ratio for nongovernment rates is 

80% to 110%. If not confirmed, please fully explain.  

 

b) Please provide a copy of the GNWT Rate Policy Direction from 2017.  
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Responses: 

 

(a) 

 

Confirmed. This is in section (2) of the Rate Policy Direction from 2017, as provided in (b) to this 

response. 

 

However, the referenced section is part of a package of directions that includes the target of 90% 

to 110% ratio for each Zone (section (1)), and 100% to 130% for Government customers (section 

(3)).  

 

In terms of rate design, NTPC’s application is primarily focused on addressing a failure at the 

Zonal level to achieve the targets set out in section (1). 

 

(b) 

 

Please see HR/FS.NTPC-2 Attachment 1. 
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Topic:  Revenue to Cost Ratios by Zone 

 

Reference: Application Table 1.2 

 

Preamble: 

 

In Table 1.2, NTPC provides RCC by zone. 

RCC  Snare  Taltson  Thermal  Total  

Existing Rates  94.7%  75.6%  91.9%  91.2%  

1st year Phase In  97.1%  83.2%  94.8%  94.4%  

2nd year Phase In  99.5%  91.6%  97.9%  97.8%  

 

 

Requests: 

 

a) Please provide an updated table 1.2 that caps the Taltson RCC at 80%, and allocates the 

unrecovered costs to other zones.  

 

 

Responses: 

 

(a) 

 

The GNWT Rate Policy directives specify that the Zonal target RCC ratio is 90% to 110%. The 

response below provides the mathematical calculation requested, but this would be outside the 

intent of the GNWT policy. 

 

Please see Table 1 for the RCC ratios under the requested scenario. When the Taltson RCC ratio 

is capped at 80% the phase-in rate increase in Taltson zone becomes 3.0% per year, whereas 

the rate increase in Snare and Thermal zones would be 3.3% per year to collect the proposed 

revenue in the Application (Norman Wells rates still assumed at 10% increase per year). 

Accordingly, Taltson zone would have the lowest rate increase while also having the lowest RCC 

ratio, whereas Snare zone would be at 101% RCC ratio and Thermal zone would be at 99% RCC 

ratio. 
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Table 1: RCC by Zone at Taltson Zone Capped at 80% of RCC ($000) 

 
 

Snare Taltson Thermal Total

Revenue Requirement ($000) 44,701 13,608      64,300      122,608      
less: Other Revenue ($000) 260 581           899           1,740          

Revenue Required from Rates ($000) 44,441 13,027      63,401      120,868      

Revenue at Existing Rates ($000) 42,101 9,852        58,286      110,239      

(Shortfall)/Surplus at Existing Rates ($000) (2,340) (3,175)       (5,115)       (10,629)       
RCC at Existing Rates 94.7% 75.6% 91.9% 91.2%

Revenue and Shortfall at Rates with Taltson RCC Capped at 80%

1st Year Year Phase in ($000) 43,472 10,146      60,535      114,153      
(Shortfall)/Surplus ($000) (969) (2,881)       (2,866)       (6,716)         
RCC at 1st year phase in 97.8% 77.9% 95.5% 94.4%

2nd Year Year Phase in ($000) 44,890 10,450      62,899      118,239      
(Shortfall)/Surplus ($000) 450 (2,577)       (502)          (2,629)         
RCC at 2nd year phase in 101.0% 80.2% 99.2% 97.8%

2022-23 Test Year
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Topic:  Forecast Assumptions 

 

Reference: Application page 1-16 

 

Preamble: 

 

On page 1-16. NTPC states: 

• No increase in customer counts and little to no sales growth, consistent with the NWT 

Bureau of statistics population estimates with the result that sales are forecast to be 

relatively flat at a Corporate-wide level throughout the Test Years. 

• Salary and wages reflect step and anticipated economic increases as per the collective 

agreement. Vacancy is estimated at 10%. 

 

Requests: 

 

a) Please provide a copy of the referenced NWT Bureau of statistics population estimates 

for each of the last five years. In the response please provide data separately for the NTPC 

service territory and the NUL (Yellowknife and Hay River) territories.  

 

b) Please provide the corresponding actual NWT populations for each of the last five years. 

In the response. Please provide data separately for the NTPC service territory and the 

NUL (Yellowknife and Hay River) territories. 

 

c) Please provide the NTPC customers for each of the last five years.  

 

d) Please provide the NUL (Yellowknife and Hay River) Wholesale sales for each of the last 

five years.  

 

e) Please provide the actual economic increase and step increase for each of the last five 

years.  

 

f) Please fully explain how NTPC determines the economic increase. In the response 

provide all supporting reports, studies, or other information used by NTPC to determine 

the economic increase.  

 

g) Please fully explain if NTPC uses any compensation surveys.  
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h) Please provide NWT CPI for each of the last five years.  

 

i) Please fully explain how step increases are awarded, and if there is a cap or top of range 

for each position, at which step increases cease.  

 

j) Please provide the vacancy rate for each of the last five years, along with the supporting 

calculations.  

 

 

Responses: 

 
(a) and (b) 
 

Table 1: Five Year NWT Population Estimates 

 
 

Table 1 provides NWT population estimates for the last five years as per the NWT Bureau of 

statistics. The link to the data referenced can be found below. 

 

https://www.statsnwt.ca/population/population-estimates/bycommunity.php 

 

NTPC is under the assumption that population estimates provided by NWT Bureau of Statistics 

for each of the last five years are actual NWT populations for each of the last five years. 

  

2017 2018 2019 2020 2021
NTPC Service Territory Population 18,573   18,628   18,591   18,580   18,415   
NUL YK Territory Population 21,186   21,242   21,344   21,639   21,925   
NUL NWT Territory Population 5,132     5,111     5,135     5,153     5,164     

NWT Total Population 44,891   44,981   45,070   45,372   45,504   
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(c) 

 

Table 2 provides NTPC customer counts by customer class for the last five years.  

 

Table 2: Five Year NTPC Customer Count by Class 

 
 

Note that the 2020-21 residential customer count does not reconcile to the residential customer 

count provided in Schedule 2.0. In preparing the response to Information Request HR/FS.NTPC-

4, it was determined that the residential customer count for the Thermal Zone contained an error 

in the Thermal Zone Residential customer count. The Residential customer count provided in 

Schedule 2.1.3 was 4,829 when the correct number provided should have been 4,952. This error 

had no impact on the 2022-23 forecast as it was only a transposition error, and not in NTPC’s 

data used to create the forecast.  

 

(d) 

 

Table 3 provides NTPC wholesale sales for each of the last five years split by NUL YK and NUL 

NWT sales. 

 

Table 3: Five Year NUL Wholesale Sales by Zone 

 
 

  

2016-17 2017-18 2018-19 2019-20 2020-21
Industrial 1             1             1             1             1             

Wholesale 2             2             2             2             2             

Residential Gov 2,122      2,110      2,125      2,136      2,133      
Residential Non-Gov 4,611      4,646      4,667      4,690      4,752      
Total Residential 6,734      6,756      6,793      6,826      6,885      

General Service Gov 1,025      1,034      1,047      1,069      1,073      
General Service Non-Gov 845         845         846         842         843         
Total General Service 1,870      1,879      1,892      1,910      1,916      

(MWh) 2016-17 2017-18 2018-19 2019-20 2020-21
NUL YK Sales 162,105  160,174  162,092  162,618  158,431  
NUL NWT Sales 31,472    32,431    32,943    32,131    30,974    

Total Wholesale Sales 193,577  192,604  195,035  194,749  189,405  
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(e) 

 

Table 4 provides the actual economic increase from the Collective Agreement over the last five 

years. The 2020-21 economic increase is not available pending negotiation of a new Collective 

Agreement.  

 

Table 4: Five Year NTPC Economic Increase 

 
 

 

Step increases are awarded to unionized employees annually based on the number of years of 

service the employee has worked for NTPC. The steps increase at a rate of 5% per year and are 

awarded until the fifth step is achieved. After the fifth step, the employee only receives wage 

increases through economic increases.  

 

(f) 

 

Economic increases are established through the Collective Agreement. These are determined 

through a bargaining process with the Union of Northern Workers.  

 

(g) 

 

NTPC does not use compensation surveys. 

 

(h) 

 

Table 5 provides the NWT CPI for the last five years. 

 

Table 5: Five Year NWT CPI 

 
 

(i) 

 

Please see response HR/FS.NTPC-4(e). 

2016-17 2017-18 2018-19 2019-20 2020-21
Economic Increase 0.0% 1.6% 2.3% 2.5% N/A

2017 2018 2019 2020 2021
CPI NWT 133.5 136.6 138.8 138.9 142.0
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(j) 

 

Please see response TGC.NTPC-5(d) and (e). 
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Topic:  Forecast Sales 

 

Reference: Application page 2-7 

 

Preamble: 

 

On page 2-7, NTPC states that wholesale forecasts for the Snare and Taltson zones are based 

on a 5-year rolling average based on temperature normalized monthly sales for each of the last 

5 years. 

 

Requests: 

 

a) Please fully explain all efforts to confirm the forecast wholesales with the customer, NUL. 

If no efforts were made, please explain why not.  

 

b) Please provide the latest approved NUL sales forecast for each of Yellowknife and Hay 

River for 2022-23.  

 

 

Responses: 

 

(a) 

 

Please see response BR.NTPC-3(d). 

 

(b) 

 

NTPC does not have NUL’s approved sales forecast for Yellowknife and Hay River for 2022-23. 
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Topic:  Diesel Fuel Efficiency 

 

Reference: Application Table 4.3 

 

Preamble: 

 

In Table 4.3, NTPC provides a table of fuel efficiency for each of its zones. 

 

Requests: 

 

a) Please provide supporting calculations for the fuel efficiencies. 

 

b) Please provide the actual data for Table 4.3 for each of 2018-19, 2019-20, 2020-21, and 

2021-22. 

 

c) Please fully explain what can be done to improve fuel efficiency. In the response please 

fully explain what NTPC has done to improve efficiencies.  

 

 

Responses: 

 

(a) 

 

Please see HR/FS.NTPC-6 Attachment 1 for supporting calculations for fuel efficiencies. 

 

(b) 

 

Table 1: Fuel Efficiency by Zone 

 
 

Fuel Efficiency (kWh/litre) 2018-19 2019-20 2020-21 2021-22
Snare Zone Diesel 3.687 3.627 3.706 3.908
Taltson Zone Diesel 3.272 3.431 3.426 3.443
Thermal Zone Diesel 3.516 3.570 3.541 3.546

Corporate Wide Diesel (kWh/litre) 3.527 3.575 3.556 3.552

Thermal Zone Natural Gas (kWh/m3) 2.646 3.839 2.683 3.558
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Table 1 provides the fuel efficiencies by zone for 2018-19 to 2021-22 (forecast). Please note that 

2021-22 data was not used in the calculation for the 2022-23 fuel efficiencies as the 2021-22 

fiscal year was not complete when 2022-23 forecasts were prepared. 

 

(c) 

 

NTPC has increased plant efficiency in communities through various methods including 

investment in infrastructure, fuel type, employees, and operations. NTPC has installed better fuel-

efficient engines and built new power plants to incorporate modernized technology. An example 

of this is predictability improvements through digital innovations. Through digitalization advances, 

the access to output and load information has increased the ability to collect and analyze data to 

better forecast power consumption and maintenance needs. One way NTPC uses this data to 

improve efficiency is through reviews of loading in communities to adjust economic dispatch 

reliably to better match the output with the load of a community.  

 

NTPC has also increased plant efficiency through the utilization of more efficient fuel types. For 

communities on the road system, NTPC uses a fuel with a higher BTU value per liter, which 

requires less fuel per kWh produced. Optimizing plant operations and maintenance also improves 

efficiency. Training the power plant personnel to operate the equipment in an optimized way 

results in operational efficiency improvements. Well-planned, data-driven, quality maintenance 

services result in more efficient plant operation, and extends the lifecycle of the equipment. NTPC 

does this through the use of its CMMS system, which is the primary resource for ongoing 

maintenance and overhauls, as the system guides preventative maintenance schedules for 

plants.   
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PLANT # PLANT NAME 2018-19 2019-20 2020-21 Weighted 
Fuel 

Efficiency 
(kWh/L)

Fuel 
Efficiency 

(kWh/L)

Fuel 
Efficiency 

(kWh/L)
3 2 1

B C H D=MAX(A,B,C)x3 E=MED(A,B,C)x2 F=MIN(A,B,C)x1 G=(D+E+F)/6

Snare Zone
120 Yellowknife 3.69           3.63           3.71           11.12 7.38 3.63 3.69

Taltson Zone
128 Fort Smith 3.41           3.52           3.47           10.57 6.95 3.41 3.49
130 Fort Resolution 2.50           2.86           3.09           9.28 5.72 2.50 2.92

Thermal Zone
123 Wha Ti 3.66           3.74           3.75           11.24 7.47 3.66 3.73
124 Gameti 3.55           3.50           3.51           10.64 7.03 3.50 3.53
127 Łutselk’e 3.30           3.39           3.34           10.18 6.68 3.30 3.36
131 Fort Simpson 3.74           3.76           3.72           11.28 7.48 3.72 3.75
132 Fort Liard 3.81           3.88           3.58           11.64 7.62 3.58 3.81
133 Wrigley 3.32           3.31           3.33           9.98 6.65 3.31 3.32
134 Nahanni Butte 2.44           2.52           2.81           8.43 5.04 2.44 2.65
135 Jean Marie River 2.82           2.95           2.98           8.94 5.90 2.82 2.94
136 Inuvik Diesel 3.48           3.59           3.43           10.78 6.96 3.43 3.53
137 Norman Wells 3.83           3.34           3.98           11.94 7.65 3.34 3.82
138 Tuktoyaktuk 3.01           3.67           3.51           11.02 7.03 3.01 3.51
139 Fort McPherson 3.62           3.67           3.49           11.01 7.24 3.49 3.62
140 Aklavik 3.71           3.66           3.59           11.13 7.32 3.59 3.67
141 Délı̨nę 3.65           3.62           3.68           11.05 7.31 3.62 3.66
142 Fort Good Hope 3.63           3.62           3.60           10.90 7.24 3.60 3.62
143 Paulatuk 3.18           3.06           3.67           11.02 6.35 3.06 3.41
144 Sachs Harbour 3.07           3.16           3.15           9.48 6.30 3.07 3.14
145 Tsiigehtchic 3.44           3.00           3.35           10.31 6.69 3.00 3.33
146 Colville Lake 3.34           3.46           3.43           10.38 6.87 3.34 3.43
147 Ulukhaktok 3.32           3.30           3.58           10.75 6.64 3.30 3.45
148 Tulita 3.61           3.57           3.47           10.83 7.13 3.47 3.57

136G Inuvik Gas 2.65           3.84           2.68           11.52 5.37 2.65 3.26

Weighted Fuel Efficiency

Fuel Efficiencies Calculation 2022-23 Forecast
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Diesel

2019 2020 2021

Plant ID Consumption Consumption Consumption
120 1,747,871 2,316,198 1,832,566

123 454,330 465,062 484,394

124 342,310 336,393 345,861

125 3,937 11,034 6,903

127 425,044 426,173 434,774

128 210,704 268,737 358,849

130 38,161 43,724 52,594

131 1,960,931 2,012,578 2,019,022

132 564,494 546,852 601,104

133 216,767 236,890 249,304

134 157,412 142,594 148,696

135 102,154 103,094 111,815

136 6,460,028 5,890,561 3,643,067

137 1,706,548 6,750 580,575

138 1,300,060 1,113,255 1,153,178

139 950,987 955,715 1,023,494

140 786,736 816,695 848,258

141 770,017 799,527 827,945

142 766,860 792,836 796,889

143 459,303 515,592 413,415

144 288,443 293,313 294,244

145 232,099 269,759 250,330

146 162,722 176,767 175,208

147 610,545 647,102 574,455

148 688,271 700,257 725,371

NatGas

2019 2020 2021

Plant ID Consumption Consumption Consumption
136 2,325,962 2,428,294 5,737,815
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Diesel

2019 2020 2021

Plant ID Generation Generation Generation
120 6,446,871 8,409,522 6,793,052

123 1,664,243 1,737,759 1,815,044

124 1,214,000 1,179,000 1,215,000

125 12,408 31,920 23,470

127 1,401,740 1,446,622 1,451,707

128 718,630 947,110 1,246,860

130 95,580 124,968 162,771

131 7,336,189 7,568,884 7,515,110

132 2,151,007 2,121,156 2,153,853

133 720,600 783,900 829,289

134 384,751 359,579 417,617

135 287,572 304,141 333,043

136 22,465,349 21,163,593 12,511,322

137 6,530,470 6,684 2,311,533

138 3,919,300 4,089,701 4,052,425

139 3,444,000 3,507,000 3,574,000

140 2,918,015 2,989,700 3,046,000

141 2,813,877 2,890,842 3,049,000

142 2,786,650 2,871,306 2,865,438

143 1,458,660 1,576,331 1,518,401

144 885,900 927,300 927,600

145 797,837 809,456 837,653

146 544,094 611,414 601,485

147 2,026,630 2,133,158 2,059,343

148 2,483,805 2,497,453 2,519,544

NatGas

2019 2020 2021

Plant ID Generation Generation Generation
136 6,154,389 9,322,000 15,393,000

Purchase Power

2019 2020 2021

Plant ID Generation Generation Generation

137 4,494,861          9,704,056          8,314,172          
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Topic:  Full Time Equivalents 

 

Reference: Application, page 5-3 and Table 5.2 

 

Preamble: 

 

NTPC is proposing to add 16.25 FTEs. This amounts to an increase of 8%. 

 

Requests: 

 

a) Please provide an updated Table 5.2 for each of the last five year actual results, separating 

each of the Snare, Taltson, Thermal and Allocated zones or functions.  

 

b) For each of the last five years, please provide a list of positions and incumbents for each 

of the Snare, Taltson, Thermal and Allocated zones or functions. 

 

c) Please provide a list of the positions related to the FTEs identified in Table 5.2. For each 

position please indicate the zone it will be in, and the reason that position is required.  

 

 

Responses: 

 

(a), (b), and (c) 

 

NTPC staff are allocated by function, not by zone. This is because a large portion of NTPC staff, 

specifically head office staff, serve multiple zones.  

 

Please see response TGC.NTPC-5 for a list of NTPC FTEs by division for prior years, and for 

requirements for additional positions.  
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Topic:  Full Time Equivalents 

 

Reference: Application, page 5-5 

 

Preamble: 

 

On page 5-5, NTPC discusses aging infrastructure. 

 

Requests: 

 

a) Please fully discuss how NTPC is replacing aging infrastructure. In the response please 

fully explain how removal of aging infrastructure should result in lower maintenance. 

 

b) Please fully explain if the incremental positions related to aging infrastructure will 

eventually no longer be required as older assets have been replaced.  

 

 

Responses: 

 

(a)  

 

NTPC is replacing aging infrastructure to resolve issues with performance, regulatory 

requirements, and obsolescence. When NTPC replaces or refurbishes assets, it not only looks to 

replace an asset but to replace the asset with assets that will improve on function, regulation 

requirements, lifetime costs, and delivery of NTPC's strategic plan. 

 

When NTPC replaces and refurbishes assets that are at the end of their useful lives, issues with 

asset performance are resolved and assets that are no longer functional are being replaced, as 

for example replacing the Norman Wells plant, the Sachs Harbour plant, completing the Snare 

Forks Unit 1 Overhaul and replacing the Ft. Liard and Wrigley fuel systems. Maintenance alone 

does little where the foundation is also failing, or a fuel system pump fails. In those instances, 

maintenance is focused on repairs to keep the assets operating, as opposed to actually 

maintaining the assets. This type of maintenance often requires contracted resources as it is 

outside of the plant superintendent’s capabilities. Hiring and flying these resources into the 

communities also adds to the cost of maintenance. When NTPC replaces these assets, it installs 

more fuel efficient gensets which also will reduce diesel fuel consumed and lower GHG emissions. 

The replacement plants are also constructed to allow for the integration of renewables which 
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further supports NTPC's strategic objectives. The cost of maintenance in the future is expected 

to be limited mostly to consumable materials and the time spent by the plant superintendent, with 

additional resources only required for major maintenance or overhaul intervals. 

  

In some instances, NTPC replaces assets to comply with changed regulatory requirements and 

utility best practice.  Some examples include replacing the single walled lube oil and glycol tanks 

in Ulukhaktok and Inuvik. Capital changes and additions driven through regulatory requirements 

will not always result in a change in maintenance costs. 

 

NTPC also replaces assets to resolve issues of obsolescence, as for example replacing the 

control systems in Tuktoyaktuk, and the automation systems in Fort Simpson, Nahanni Butte and 

Fort Good Hope. The control systems in these communities used older style PLCs. Costs for 

replacement parts is high because the manufacturer is no longer making these parts and NTPC 

needs to search sites such as Ebay to find replacement parts and source contractors familiar with 

the older components. Replacing these assets with newer parts means that the replacement 

components and trained support are more readily available, although the one-time cost of 

replacing that asset may be higher than a replacement part. 

 

(b) 

 

NTPC continuously reviews the quantity and the type of work required to support reliable service 

to customers in hiring for any vacant position in the Corporation and fills positions only as required, 

whether related to aging infrastructure or otherwise. As part of the proposed 5-year capital plan, 

NTPC expects to continue replacing aging infrastructure at an increased rate.  Over the next five 

years, NTPC’s capital plan averages $60.33 million. In addition to supporting the increase in 

capital projects, the additional positions improve NTPC’s ability to effectively manage individual 

capital projects and the aggregate capital program at all levels of capital investment. By placing 

a greater focus on project scoping, project estimating and project scheduling, NTPC expects to 

see improved project delivery results associated with project delivery timelines and estimates.   
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Topic:  Operational Efficiencies 

 

Reference: Application, page 5-5 

 

Preamble: 

 

On page 5-5, NTPC discusses operational improvement and increased preventative 

maintenance. 

 

Requests: 

 

a) Please provide a detailed analysis of the positions added in each of 2018-19, 2019-20, 

2020-21, 2021-22 and forecast for 2022-23.  

 

b) Please provide a detailed discussion of the increased preventative maintenance work 

done in each of the last five years. In the response, please fully discuss the benefits of 

operational improvement, including all reductions in reactive maintenance.  

 

 

Responses: 

 

(a) 

 

Please see TGC.NTPC-5 Attachment 1 for a detailed analysis of the positions added in each of 

2018-19, 2020-21, and 2022-23 (includes positions added in intervening years) and TGC.NTPC-

5(f) for a description of the position need. 

 

(b)  

 

With the installation completed of the Computerized Maintenance Management System in 2018-

19, NTPC started formalizing much of the maintenance tracking of its preventative maintenance 

work. This ensures that maintenance and overhaul work is completed as scheduled, identifies, 

and reschedules missed maintenance if there is any, and tracks additional maintenance items 

identified during the overhaul or clearing that require follow up. The CMMS system also supports 

tracking and documenting of general plant maintenance critical to safety, such as fire extinguisher 

inspections and snow and ice inspections. 
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Eight new operational positions were added between 2020-21 and 2021-22 for operational 

improvements through increased preventative maintenance, the addition of new maintenance, as 

well as regulatory support that has not been required in the past. This is comprised of an increase 

in community engagement work and land use permitting work, or work that has been incomplete 

for many years. This work includes completing transformer and transmission line climbing 

inspections, insulator replacements, and ground patrols for anchor and footing repairs on 

transmission lines. NTPC is also increasing maintenance with positions that support reliability. 

This includes breaker and relay, auxiliary equipment, and LNG facility maintenance; as well as 

infrared scanning of substations and distribution systems; vibration analysis of rotating machinery 

(hydro units); root cause analysis investigations; development of better preventative maintenance 

plans; and partial discharge analyses for hydro units to assess the quality of the electrical 

insulation of the generator windings. Also included in this are monthly dam safety checks to 

support annual dam safety inspections, and brushing for dams, distributions lines, and 

transmission line Right of Ways. 
 

Additional information provided in response TGC.NTPC-9. 
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Topic:  Supplies and Services 

 

Reference: Application page 5-7 

 

Preamble: 

 

On page 5-7, NTPC discusses insurance premiums. 

 

Requests: 

 

a) Please fully explain why insurance premiums have increased.  

 

 

Responses: 

 

(a) 

 

Please see response TGC.NTPC-11(a). 
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Topic:  Contractors and Consultants  

 

Reference: Application pages 5-7 and 5-8 

 

Preamble: 

 

EPC discusses Contractors and Consultants related to: 

 Asset Management Maintenance Plan 

 Portfolio Planning and Control 

 Hydro operations related to Tower Maintenance and building safety 

 Human Resources for legal and risk management 

 

Requests: 

 

a) Please provide the number of consultants, and related costs for each of the areas listed 

for each of the last five years. Please provide the data by zone and separating corporate 

costs that are allocated to zones. In the response, please reconcile the totals to total 

Contractors and Consulting. 

 

 

Responses: 

 

(a) 

 

The information referenced from Application pages 5-7 and 5-8 was developed from discussions 

with NTPC staff on variances in supplies and services from the 2018-19 Test Year to the 2022-

23 Test Year. NTPC’s cost coding does not support the requested level of analysis to provide 

historical costs in the areas listed. 

 

NTPC can confirm that the Asset Management Maintenance Plan is included in NTPC Operations 

function codes (Hydro, Thermal, Transmission & Distribution), while Portfolio Planning and 

Control is included in the Projects and Engineering function codes. HR/FS.NTPC-11 Attachment 

1 provides the requested table by function group by zone and reconciled to the total Consultants 

and Contractors. Note that the tables in HR/FS.NTPC Attachment 1 are not a true representation 

of the number of contractors and consultants NTPC uses in a given year as some contractors and 

consultants are used across multiple functions and zones, and therefore are accounted for more 
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than once in Attachment 1.  Table 1 below is adjusted for these duplicates and provides the total 

number of individual contractors and consultants used by NTPC over each of the last five years. 

 

Table 1: NTPC Contractors & Consultants Used 

 
 

Please see response TGC.NTPC-11 for a more detailed explanation of the cost variances. 

 

 

2016-17 2017-18 2018-19 2019-20 2020-21
Contractors & Consultants 280          250 259 251 221



NORTHWEST TERRITORIES POWER CORPORATION

2022-23 GENERAL RATE APPLICATION

HR/FS.NTPC-11 Attachment 1

June 13, 2022

($000) Snare   Taltson Thermal Common TOTAL  

Projects and Engineering ‐               ‐               ‐               637              637             

Hydro Generation 126              53                 ‐               ‐               179             

Thermal Generation 544              24                 855              3                   1,427          

Transmission & Distribution 32                 595              84                 3                   714             

Human Resources ‐               ‐               ‐               420              420             

Other 226              80                 307              1,750           2,363          

TOTAL 928              752              1,246           2,813           5,740          

Number of C&C Used Snare  Taltson Thermal Common TOTAL 

Projects and Engineering ‐               ‐               ‐               22                 22                

Hydro Generation 39                 ‐               19                 ‐               58                

Thermal Generation 39                 191              15                 5                   250             

Transmission & Distribution 12                 34                 21                 1                   68                

Human Resources ‐               ‐               ‐               27                 27                

Other 59                 192              35                 130              416             

TOTAL 149              417              90                 185             

*Note: Total Consultants 280 used in multiple locations

2016‐17 NTPC Contractors & Consultants by Function



NORTHWEST TERRITORIES POWER CORPORATION

2022-23 GENERAL RATE APPLICATION

HR/FS.NTPC-11 Attachment 1

June 13, 2022

($000) Snare   Taltson Thermal Common TOTAL  

Projects and Engineering ‐               ‐               ‐               898              898             

Hydro Generation 540              11                 ‐               ‐               551             

Thermal Generation 183              87                 1,083           10                 1,363          

Transmission & Distribution 139              218              330              12                 699             

Human Resources ‐               ‐               ‐               162              162             

Other 293              124              360              1,162           1,940          

TOTAL 1,156           440              1,774           2,244           5,613          

Number of C&C Used Snare  Taltson Thermal Common TOTAL 

Projects and Engineering ‐               ‐               ‐               16                 16                

Hydro Generation 30                 ‐               17                 ‐               47                

Thermal Generation 37                 215              22                 3                   277             

Transmission & Distribution 19                 46                 17                 2                   84                

Human Resources ‐               ‐               ‐               17                 17                

Other 54                 171              25                 117              367             

TOTAL 140              432              81                 155             

*Note: Total Consultants 250 used in multiple locations

2017‐18 NTPC Contractors & Consultants by Function



NORTHWEST TERRITORIES POWER CORPORATION

2022-23 GENERAL RATE APPLICATION

HR/FS.NTPC-11 Attachment 1

June 13, 2022

($000) Snare   Taltson Thermal Common TOTAL  

Projects and Engineering ‐               ‐               ‐               319              319             

Hydro Generation 352              19                 ‐               ‐               371             

Thermal Generation 287              30                 1,041           0                   1,358          

Transmission & Distribution 173              110              432              ‐               715             

Human Resources ‐               ‐               ‐               351              351             

Other 357              101              392              1,610           2,459          

TOTAL 1,169           260              1,866           2,280           5,574          

Number of C&C Used Snare  Taltson Thermal Common TOTAL 

Projects and Engineering ‐               ‐               ‐               14                 14                

Hydro Generation 49                 ‐               16                 ‐               65                

Thermal Generation 34                 187              16                 1                   238             

Transmission & Distribution 16                 55                 14                 ‐               85                

Human Resources ‐               ‐               ‐               15                 15                

Other 58                 138              22                 107              325             

TOTAL 157              380              68                 137             

*Note: Total Consultants 259 used in multiple locations

2018‐19 NTPC Contractors & Consultants by Function



NORTHWEST TERRITORIES POWER CORPORATION

2022-23 GENERAL RATE APPLICATION

HR/FS.NTPC-11 Attachment 1

June 13, 2022

($000) Snare   Taltson Thermal Common TOTAL  

Projects and Engineering ‐               ‐               ‐               289              289             

Hydro Generation 292              36                 ‐               ‐               327             

Thermal Generation 519              108              648              ‐               1,274          

Transmission & Distribution 314              147              181              ‐               643             

Human Resources ‐               ‐               ‐               206              206             

Other 606              235              337              994              2,172          

TOTAL 1,731           526              1,166           1,489           4,911          

Number of C&C Used Snare  Taltson Thermal Common TOTAL 

Projects and Engineering ‐               ‐               ‐               10                 10                

Hydro Generation 29                 ‐               18                 ‐               47                

Thermal Generation 46                 164              16                 ‐               226             

Transmission & Distribution 21                 52                 13                 ‐               86                

Human Resources ‐               ‐               ‐               12                 12                

Other 65                 131              36                 105              337             

TOTAL 161              347              83                 127             

*Note: Total Consultants 251 used in multiple locations

2019‐20 NTPC Contractors & Consultants by Function



NORTHWEST TERRITORIES POWER CORPORATION

2022-23 GENERAL RATE APPLICATION

HR/FS.NTPC-11 Attachment 1

June 13, 2022

($000) Snare   Taltson Thermal Common TOTAL  

Projects and Engineering ‐               ‐               ‐               1,647           1,647          

Hydro Generation 294              5                   ‐               ‐               299             

Thermal Generation 75                 73                 626              ‐               773             

Transmission & Distribution 317              99                 104              ‐               520             

Human Resources ‐               ‐               ‐               389              389             

Other 704              180              550              1,611           3,045          

TOTAL 1,389           357              1,280           3,647           6,674          

Number of C&C Used Snare  Taltson Thermal Common TOTAL 

Projects and Engineering ‐               ‐               ‐               5                   5                  

Hydro Generation 40                 ‐               9                   ‐               49                

Thermal Generation 16                 143              13                 ‐               172             

Transmission & Distribution 16                 28                 7                   ‐               51                

Human Resources ‐               ‐               ‐               10                 10                

Other 49                 151              26                 102              328             

TOTAL 121              322              55                 117             

*Note: Total Consultants 221 used in multiple locations

2020‐21 NTPC Contractors & Consultants by Function
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Topic:  Allocation of Common Costs 

 

Reference: Schedule 5.0 note, Application PDF page 96 

 

Preamble: 

 

In the note to Schedule 5.0, NTPC states: 

 

Common Cost Allocation Formula 

Step 1: [Corp Dist cost] x [Zone's share in corporate retail sales] 

Step 2: [Regional dist cost] x [Zone's share in regional retail sales] 

Step 3: [Other corporate cost] x [Zone's share in corporate sales] 

Step 4: [Other regional area cost] x [Zone's share in regional sales] 

Step 5: Step 1 + Step 2 + Step 3 + Step 4 

 

Requests: 

 

a) Please provide a detailed working paper that demonstrates the allocation of common costs 

to zone. Please provide the working paper for each of the last five years and for all 

allocated costs. 

 

b) Please cross reference the source of all data to the application.  

 

 

Responses: 

 

(a) and (b)  

 

Please see HR/FS.NTPC-12 Attachment 1 for the requested information. Note that minor 

differences from Schedule 5.1.1 to 5.1.3 in 2022-23 forecast reflect sales forecast refinement prior 

to the filing. The differences are small (under $50,000 per zone) and the values will be updated 

to reconcile as part of NTPC's compliance filing. 



NORTHWEST TERRITORIES POWER CORPORATION
2018-19 Common Cost Allocation 2022-23 GENERAL RATE APPLICATION
Table 1: 2018-19 Common Cost O&M Allocation Summary HR/FS.NTPC-12 Attachment 1

June 13, 2022

Phase I Schedule Coss-Reference Corporate Snare Taltson Thermal
O&M Expense

Corporate Common Costs
Corporate Assigned to All Sch. 5.0 14,578           8,425          2,736       3,417               

Distribution Related Assigned to Retail Sch 5.0 [acc. 8162-8882)

CSM maintenance 1                    0                 0              0                      

Distribution related (Service Desk Management) 147                19               32            96                    

Customer service 441                56               98            288                  
Distribution related (Service Desk Management) 722                91               160          471                  
Distribution line management
Distribution overhead lines

Hydro Regional Common Costs
Hydro Regional Assigned to All Sch. 5.1-1 and 5.1-2 598                452             147          
Distribution Related Assigned to Retail Sch. 5.1-1 and 5.1-2 [acc 8880-8890)

Distribution line management 109                40               69            
Distribution overhead lines 341                124             217          
Apprentice Linepersons' training 23                  8                 15            

Thermal Distribution related Sch. 5.1-3 [acc 8880-8890) 552                552                  
Thermal Regional Common Cost Sch. 5.1-3 698                698                  

Less: Corporate Donations Sch. 5.0 (105)               (61)              (20)           (25)                   

Total 18,105           9,153          3,455       5,497               



NORTHWEST TERRITORIES POWER CORPORATION
2018-19 Common Cost Allocation 2022-23 GENERAL RATE APPLICATION
Table 2: 2018-19 Common Cost Allocators by Zone HR/FS.NTPC-12 Attachment 1

June 13, 2022

MWh % MWh % MWh % MWh % MWh %

Snare Wholesale 162,092  53% 162,092  69.6%

Snare Retail/Industrial 13,812    5% 13,812    13% 13,812    5.9% 13,812    36%

Taltson Wholesale 32,943    11% 32,943    14.1%

Taltson Retail 24,191    8% 24,191    22% 24,191    10.4% 24,191    64%

Thermal 71,344    23% 71,344    65% 71,344    100.0%
Total 304,381  100% 109,347  100% 233,037  100% 38,002    100% 71,344    100%

Sales (MWh)

Corporate Cost 
Allocator

Corporate 
Distribution Cost 

Allocator
Hydro Regional 
Cost Allocator

Hydro 
Distribution 

Cost Allocator
Thermal Regional Cost 

Allocator



NORTHWEST TERRITORIES POWER CORPORATION
2019-20 Common Cost Allocation 2022-23 GENERAL RATE APPLICATION
Table 1: 2019-20 Common Cost O&M Allocation Summary HR/FS.NTPC-12 Attachment 1

June 13, 2022

Phase I Schedule Coss-Reference Corporate Snare Taltson Thermal
O&M Expense

Corporate Common Costs
Corporate Assigned to All Sch. 5.0 13,300           7,711          2,463       3,126 

Distribution Related Assigned to Retail Sch 5.0 [acc. 8162-8882)

CSM maintenance 1 0 0 1 

Distribution related (Service Desk Management) 150 19 33            98 

Customer service 466 59 103          304 
Distribution related (Service Desk Management) 579 73 128          378 
Distribution line management
Distribution overhead lines

Hydro Regional Common Costs
Hydro Regional Assigned to All Sch. 5.1-1 and 5.1-2 441 335             107          
Distribution Related Assigned to Retail Sch. 5.1-1 and 5.1-2 [acc 8880-8890)

Distribution line management 70 25 44            
Distribution overhead lines 332 121             211          
Apprentice Linepersons' training 23 8 14            

Thermal Distribution related Sch. 5.1-3 [acc 8880-8890) 399 399 
Thermal Regional Common Cost Sch. 5.1-3 483 483 

Less: Corporate Donations Sch. 5.0 (88) (51) (16) (21) 

Total 16,158           8,301          3,088       4,768 



NORTHWEST TERRITORIES POWER CORPORATION
2019-20 Common Cost Allocation 2022-23 GENERAL RATE APPLICATION
Table 2: 2019-20 Common Cost Allocators by Zone HR/FS.NTPC-12 Attachment 1

June 13, 2022

MWh % MWh % MWh % MWh % MWh %

Snare Wholesale 162,618  53% 162,618  69.8%

Snare Retail/Industrial 13,923    5% 13,923    13% 13,923    6.0% 13,923    36%

Taltson Wholesale 32,131    11% 32,131    13.8%

Taltson Retail 24,264    8% 24,264    22% 24,264    10.4% 24,264    64%

Thermal 71,580    24% 71,580    65% 71,580    100.0%
Total 304,517  100% 109,768  100% 232,937  100% 38,188    100% 71,580    100%

Sales (MWh)

Corporate Cost 
Allocator

Corporate 
Distribution Cost 

Allocator
Hydro Regional 
Cost Allocator

Hydro 
Distribution 

Cost Allocator
Thermal Regional Cost 

Allocator



NORTHWEST TERRITORIES POWER CORPORATION
2020-21 Common Cost Allocation 2022-23 GENERAL RATE APPLICATION
Table 1: 2020-21 Common Cost O&M Allocation Summary HR/FS.NTPC-12 Attachment 1

June 13, 2022

Phase I Schedule Coss-Reference Corporate Snare Taltson Thermal
O&M Expense

Corporate Common Costs
Corporate Assigned to All Sch. 5.0 14,409          8,362          2,647       3,400 

Distribution Related Assigned to Retail Sch 5.0 [acc. 8162-8882)

CSM maintenance - - -           - 

Distribution related (Service Desk Management) 125 17 27            81 

Customer service 449 61 98            290 
Distribution related (Service Desk Management) 594 80 130          384 
Distribution line management 2 0 0 1 
Distribution overhead lines 2 0 0 1 

Hydro Regional Common Costs
Hydro Regional Assigned to All Sch. 5.1-1 and 5.1-2 768 583             185          
Distribution Related Assigned to Retail Sch. 5.1-1 and 5.1-2 [acc 8880-8890)

Distribution line management 93 35 57            
Distribution overhead lines 345 132             213          
Apprentice Linepersons' training 38 15 24            

Thermal Distribution related Sch. 5.1-3 [acc 8880-8890) 353 353 
Thermal Regional Common Cost Sch. 5.1-3 540 540 

Less: Corporate Donations Sch. 5.0 (33) (19) (6) (8) 

Total 17,684          9,266          3,375       5,042 



NORTHWEST TERRITORIES POWER CORPORATION
2020-21 Common Cost Allocation 2022-23 GENERAL RATE APPLICATION
Table 2: 2020-21 Common Cost Allocators by Zone HR/FS.NTPC-12 Attachment 1

June 13, 2022

MWh % MWh % MWh % MWh % MWh %

Snare Wholesale 158,431  53% 158,431  69.5%

Snare Retail/Industrial 14,733    5% 14,733    14% 14,733    6.5% 14,733    38%

Taltson Wholesale 30,974    10% 30,974    13.6%

Taltson Retail 23,836    8% 23,836    22% 23,836    10.5% 23,836    62%

Thermal 70,412    24% 70,412    65% 70,412    100.0%
Total 298,386  100% 108,981  100% 227,975  100% 38,569    100% 70,412    100%

Sales (MWh)

Corporate Cost 
Allocator

Corporate 
Distribution Cost 

Allocator
Hydro Regional 
Cost Allocator

Hydro 
Distribution 

Cost Allocator
Thermal Regional Cost 

Allocator



NORTHWEST TERRITORIES POWER CORPORATION
2021-22 Common Cost Allocation 2022-23 GENERAL RATE APPLICATION
Table 1: 2021-22 Common Cost O&M Allocation Summary HR/FS.NTPC-12 Attachment 1

June 13, 2022

Phase I Schedule Coss-Reference Corporate Snare Taltson Thermal
O&M Expense

Corporate Common Costs
Corporate Assigned to All Sch. 5.0 15,887           9,203          2,960       3,723 

Distribution Related Assigned to Retail Sch 5.0 [acc. 8162-8882)

CSM maintenance - - -           - 

Distribution related (Service Desk Management) - - -           - 

Customer service 427 58 95            273 
Distribution related (Service Desk Management) 622 85 139          399 
Distribution line management
Distribution overhead lines

Hydro Regional Common Costs
Hydro Regional Assigned to All Sch. 5.1-1 and 5.1-2 212 160             52            
Distribution Related Assigned to Retail Sch. 5.1-1 and 5.1-2 [acc 8880-8890)

Distribution line management 28 11 18            
Distribution overhead lines 209 79 130          
Apprentice Linepersons' training 103 39 64            

Thermal Distribution related Sch. 5.1-3 [acc 8880-8890) 247 247 
Thermal Regional Common Cost Sch. 5.1-3 640 640 

Less: Corporate Donations Sch. 5.0 (134) (78) (25) (31) 

Total 18,241           9,558          3,432       5,251 



NORTHWEST TERRITORIES POWER CORPORATION
2021-22 Common Cost Allocation 2022-23 GENERAL RATE APPLICATION
Table 2: 2021-22 Common Cost Allocators by Zone HR/FS.NTPC-12 Attachment 1

June 13, 2022

MWh % MWh % MWh % MWh % MWh %

Snare Wholesale 159,272  53% 159,272  69.2%

Snare Retail/Industrial 14,990    5% 14,990    14% 14,990    6.5% 14,990    38%

Taltson Wholesale 31,521    10% 31,521    13.7%

Taltson Retail 24,528    8% 24,528    22% 24,528    10.7% 24,528    62%

Thermal 70,493    23% 70,493    64% 70,493    100.0%
Total 300,804  100% 110,011  100% 230,311  100% 39,518    100% 70,493    100%

Sales (MWh)

Corporate Cost 
Allocator

Corporate 
Distribution Cost 

Allocator
Hydro Regional 
Cost Allocator

Hydro 
Distribution 

Cost Allocator
Thermal Regional Cost 

Allocator



NORTHWEST TERRITORIES POWER CORPORATION
2022-23 Common Cost Allocation 2022-23 GENERAL RATE APPLICATION
Table 1: 2022-23 Common Cost O&M Allocation Summary HR/FS.NTPC-12 Attachment 1

June 13, 2022

Phase I Schedule Coss-Reference Corporate Snare Taltson Thermal
O&M Expense

Corporate Common Costs
Corporate Assigned to All Sch. 5.0 15,457           8,955          2,866       3,636 

Distribution Related Assigned to Retail Sch 5.0 [acc. 8138-8882)

CSM maintenance - - -           - 

Distribution related (Service Desk Management) - - -           - 

Customer service 415 56 91            268 
Distribution related (Service Desk Management) 610 83 134          394 
Billing 2 0 0 1 
Distribution overhead lines

Hydro Regional Common Costs
Hydro Regional Assigned to All Sch. 5.1-1 and 5.1-2 428 325             104          
Distribution Related Assigned to Retail Sch. 5.1-1 and 5.1-2 [acc 8880-8890)

Distribution line management 68 26 42            
Distribution overhead lines 8 3 5 
Apprentice Linepersons' training 146 56 90            

Thermal Distribution related Sch. 5.1-3 [acc 8880-8890) 201 201 
Thermal Regional Common Cost Sch. 5.1-3 833 833 

Less: Corporate Donations Sch. 5.0 (105) (61) (19) (25) 

Total 18,064           9,444          3,312       5,308              



NORTHWEST TERRITORIES POWER CORPORATION
2022-23 Common Cost Allocation 2022-23 GENERAL RATE APPLICATION
Table 2: 2022-23 Common Cost Allocators by Zone HR/FS.NTPC-12 Attachment 1

June 13, 2022

MWh % MWh % MWh % MWh % MWh %

Snare Wholesale 160,462  53% 160,462  69.3%

Snare Retail/Industrial 15,029    5% 15,029    14% 15,029    6.5% 15,029    38%

Taltson Wholesale 31,980    11% 31,980    13.8%

Taltson Retail 24,183    8% 24,183    22% 24,183    10.4% 24,183    62%

Thermal 71,250    24% 71,250    65% 71,250    100.0%
Total 302,904  100% 110,462  100% 231,654  100% 39,213    100% 71,250    100%

Sales (MWh)

Corporate Cost 
Allocator

Corporate 
Distribution Cost 

Allocator
Hydro Regional 
Cost Allocator

Hydro 
Distribution 

Cost Allocator
Thermal Regional Cost 

Allocator



Information Request 

 NTPC 2022-23 General Rate Application 

Towns of Hay River (HR) and Fort Smith (FS) 

  HR/FS.NTPC-13 

 

June 13, 2022 Page 1 of 5 

 

Topic:  Capital Planning Process 

 

Reference: Application Section 11.2 

 

Preamble: 

 

In Section 11.2 of its Application, NTPC discusses its Capital Planning Process including its 5-

Year Capital Plan and its Annual Capital Plan. 

 

Requests: 

 

a) Please provide a copy of the NTPC 5-Year Capital Plan.  

 

b) Please provide the detailed analysis in support of the “priority ranking” identified on page 

11-7, line 4 of the application. In the response please include a full discussion of each risk 

factor, its weight, how the value for each risk factor was determined for each project, how 

strategic initiatives were prioritized, and any other discussion to allow parties to fully 

understand how the capital in the 5-Year strategic plan was determined. 

 

c) Please provide a copy of the Annual Capital Plan referred to in Section 11.2.3. In the 

response, please provide a reconciliation between the Annual Capital Plan for 2022-23, 

the 5-Year Capital Plan, and the capital for 2022-23 included in this Application. 

 

 

Responses: 

 

(a) 

 

NTPC files its 5-year Capital Plan annually with the NWT Public Utilities Board. See link below: 

 

https://www.nwtpublicutilitiesboard.ca/sites/nwtpub/files/attachments/2022%2002%2001%20NT

PC%20Five%20Year%20Capital%20Plan%202021-22%20to%202025-26.pdf 
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(b) 

 

The priority ranking process considered the likelihood and consequences of potential risks 

associated with the project. Rankings were assessed using a five-point scale. Likelihood was 

evaluated using the scale outlined in Table 1. 

 

Table 1: Rating scale for likelihood of risk 

Likelihood (1-5) Rating Example 

Rare 1 <5% Exceptional circumstances in the next 12 months 

Unlikely 2 6-25% Not expected to occur in the next 12 months 

Possible 3 26-55% Unknown if it will occur in the next 12 months 

Likely 4 56-90% more likely than not to occur in the next 12 months 

Certain 5 91-100% Expected to occur in the next 12 months 

 

Potential consequences were evaluated using the scale outlined in Table 2. 

 

Table 2: Rating scale for consequence of risk 

Consequence (1-5) Rating Example 

Insignificant 1 Insignificant impact 

Low 2 Minor impact 

Medium 3 Moderate impact 

High 4 Major impact 

Critical 5 Extreme impact 

 

Consequences were considered based on the risk category the project is designed to address as 

summarized in Table 3. 

 

Table 3: Rating scale for consequence of risk-by-risk category 

Risk Category 1- Insignificant 2 – Low 3 – Medium 4 – Higher 5- Critical 

Financial $0 - $150,000 $150,001- 

$250,000 

$250,001 to $1 

million 

$1 million to 

$4 million 

Over $4 million 

Culture/Safety Incident 

resulting in no 

lost time 

Incident 

resulting in 

minimal lost 

time 

One or more 

injuries or 

illnesses 

resulting in lost 

time 

Permanent 

disability 

Fatality 
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Risk Category 1- Insignificant 2 – Low 3 – Medium 4 – Higher 5- Critical 

Environmental Minor impact 

on NTPC 

property 

Minor impact 

offsite damage 

(e.g. single 

residential 

property) 

Significant 

local offsite 

impact  

Multiple local 

offsite impacts 

Widespread 

offsite impact 

Operational Outage effect 

< 15 minutes 

Unplanned 

outage 

expected to 

impact 

relatively few 

customers one 

time for a short 

period. Does 

not result in 

emergency 

declaration. 

Multiple 

unplanned 

outages 

expected to 

impact 

relatively few 

customers. 

Does not 

result in 

emergency 

declaration. 

Unplanned 

community 

wide outage or 

significant 

impact on 

customer 

base. Can 

result in up to 

a NTPC level 

1 emergency 

declaration 

Unplanned 

community 

wide outage or 

significant 

impact on 

customer 

base. Can 

result in NTPC 

level 2 or 

higher 

emergency 

declaration. 

Reputational Local media 

attention 

Multiple 

stakeholders 

have concerns 

and NTPC 

receives 

limited 

negative public 

attention 

One or more 

key 

stakeholders 

have concerns 

that can be 

addressed in 

normal course 

of business 

Ongoing 

negative public 

attention and 

or stakeholder 

concerns 

leading to 

possible 

interruption of 

operations 

Stakeholder 

concerns lead 

to shutdown of 

current or 

prevention of 

future 

operations. 

Regulatory Not reportable 

to regulator 

Reportable 

incident to 

regulator – no 

follow-up 

Report breach 

to regulator 

with immediate 

correction to 

be 

implemented 

Report to 

regulator 

requiring major 

project for 

corrective 

action 

Significant 

prosecution 

and fines, 

litigation, 

including class 

action, 

incarceration 

of leadership 

 

Project related risks were ranked by multiplying the likelihood ranking by the consequence 

ranking. These combined scores were evaluated based on the scale provided in table 4.  
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Table 4: Risk Severity Rankings 

Score Risk Severity  

20-25 Critical Red 

16-20 High Orange 

11-15 Medium Yellow 

6-10 Low Green 

1-5 Insignificant White 

 

The priority rankings developed through this process were used to inform the sequencing of 

projects in the capital plan. In addition to these rankings, strategic initiatives of the Corporation 

were also considered in determining the sequence of projects.  

 

(c) 

 

Capital plans provide the forecast spending in each fiscal year. The GRA forecast capital additions 

reflect projects capitalized or placed into service in the test year, which may include projects with 

spending from prior years. Spending on certain projects in 2022-23 may not be capitalized in 

2022-23 and remain in Work In Progress, because the project has not yet been placed into 

service. 

 

Table 5 reconciles the forecast 2022-23 capital spending in: 

  the 2021-2025 5-year capital plan  

 The forecast spending in the 2022-23 annual capital plan 

 The forecast capital additions in the 2022-23 GRA 

 

Major differences between the forecasts include: 

 As noted on page 11-10 of the Application, the COVID-19 pandemic frequently extended 

timelines for some projects. Increases in forecast 2022-23 spending between the 2021-

2025 5-year capital plan and the 2022-23 annual capital plan reflect delays in certain 

projects moving spending from prior years into 2022-23. Table 5 summarizes the largest 

projects that were affected. 

 

 The 2021-2025 5-year capital plan included $13 million in spending in 2021-22 and $3 

million in spending in 2022-23 related to the Hay River franchise. The 2022-23 capital 

annual plan includes $13 million in spending on the Hay River franchise (a net increase of 

$10 million compared to the 5-year plan) in 2022-23 plus a number of smaller projects 
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associated with the Hay River franchise acquisition. This results in a net increase in the 

2022-23 annual plan of $12.274 million as a result of the shift in timing of the Hay River 

franchise acquisition.  

 

 The 2022-23 annual capital plan formed the basis of the 2022-23 GRA capital spending 

forecast with certain adjustments made to remove a small number of projects, in 

particular, forecast spending on the Hay River franchise in 2022-23 has been removed. 

As noted in section 1.5 of the Application, any changes in rates and costs related to the 

Hay River franchise will be addressed in subsequent applications. 

 

 The 2022-23 capital additions vary from the 2022-23 forecast spending because some 

projects will close out that include spending from prior years, while other projects with 

spending in 2022-23 will remain in construction-work-in-progress (CWIP) at the end of 

2022-23. Schedule 11.6 of the Application shows the forecast net change in CWIP in 

2022-23. 

 

Table 5: Reconciliation of 2022-23 forecast capital spending and capital additions ($000s) 

 

2022-23 
Capital 

Spending

2021-2025 5 Year Capital Plan Spending 56,956       

shift: Hay River Franchise to 2022-23 12,274       
add: Łutselk’e Power Plant 2,650         
add: Délı̨nę Berm 2,143         
add: Inuvik EGHRU 1,890         
Other adjustments 3,110         

2022-23 Annual Capital Plan Spending 79,023       

Remove: Hay River franchise -15,274
Other adjustments for GRA -3,950
Sub-total 2022-23 spending in GRA 59,799       

Net change in WIP 2,640         
2022-23 Capital Additions in GRA 62,439       
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Topic:  Capital Planning Process 

 

Reference: Application, Page 11-8, lines 1 and 2 

 

Preamble: 

 

On lines 1 and 2 of page 11-8, NTPC mentions a Planning and Accountability Framework, and 

how the plan is forwarded to the Minister. 

 

Requests: 

 

a) Please confirm that the NTPC Capital Plan is only forwarded for information, and there 

are no directions or changes to the Plan ordered by the Minister, or the Legislature. If not 

confirmed, please provide a copy of all directions, revision or changes to the NTPC 5-Year 

Capital Plan, Annual Capital Plan, or 2023 GRA Forecast that were directed by the 

Minister, the Legislature, or any other component of the GNWT.  

 

 

Responses: 

 

(a) 

 

Confirmed. 
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Topic:  2021-22 Business Cases 

 

Reference: Application, PDF page 606 

 

Preamble: 

 

Starting at Application PDF page 606, NTPC provides business cases for its 2021-22 Capital. 

 

Requests: 

 

a) Please provide the status of each 2021-22 Business Case. In the response, please 

provide: 

i. Whether the project was completed according to the schedule in the business 

case. 

ii. The actual cost, and a variance explanation for material variances. 

 

 

Responses: 

 

(a) 

 

NTPC cannot provide actual data for 2021/22 as the Corporation is currently in the process of 

completing its year-end audit and these results are not available for public release. In accordance 

with Decision 13-2014 the 2021/22 Report of Finances and Operations will be filed 30 days after 

the Minister presents financial statements in the Legislature. 
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Topic:  Capital – Behchokǫ̀ EV Charging Station 

 

Reference: Application, PDF Page 657 

 

Preamble: 

 

NTPC discusses the proposed Behchokǫ̀ EV Charging Station. 

 

Requests: 

 

a) Please provide the number of EVs in the NWT.  

 

b) Please provide the location of the proposed station. 

 

c) Please discuss whether there will be adequate infrastructure along the route in Alberta to 

allow use of the station by EVs.  

 

d) Please provide an estimate of the number of EVs in Alberta that will be going to NWT and 

using the station.  In the response please provide NTPCs basis of the estimate. 

 

 

Responses: 

 

(a) 

 

According to the Government of Northwest Territories (GNWT) department of infrastructure there 

were 10 battery electric vehicles and 12 plug in hybrid electric vehicles registered in the Northwest 

Territories in Q3 of 2021. 

 

(b) 

 

The location for the proposed EV charging station in Behchokǫ̀ is being finalized. Once a 

commercial agreement is finalized, NTPC will share the specific location details. 

 

(c) 

 

Referring to the GNWT report listed below: 
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ELECTRIC VEHICLE INFRASTRUCTURE NEEDS ASSESSMENT AND FORECAST 

GOVERNMENT OF THE NORTHWEST TERRITORIES 

Final Report 

October 30, 2020 

 

The report is available on the internet at the following address: 

 

https://www.inf.gov.nt.ca/sites/inf/files/resources/gnwt_ev_assessment_final_30.10.20.pdf 

 

The report proposes EV charging stations per Figure 12: DCFC Station Proposed Locations and 

Table 7: Highway Segments Covered by DCFC Stations. The report highlights that at least 2 of 

the locations, Birch Lake and the 60th Parallel Territorial Park (pg. 35 of the report) do not have 

access to distribution systems to power EV charging stations.  

 

Alternative sources of energy such as solar or wind may be options for an off-grid EV charging 

station, however an in-depth technical review has not been completed for these locations. 

 

(d) 

 

Referring to the GNWT report dated October 30, 2020. The report does not address the number 

of EVs in Alberta that will be going to NWT and using EV charging stations. The report does 

project, by 2030, that the total number of EVs in the territory will range between 677 and 2,658 

vehicles (see pg. 23 of the report, Table 5: Summary of EV Sales by Incentive Scenario, Figure 

9: Annual Light-Duty Vehicle Sales Forecast by Incentive Scenario). 

 

The October 30, 2020, report utilizes on a number of factors including historical traffic volume, 

projected EV adoption rates based on various scenarios and the proposed charging station 

distribution, and geography along the highway route to establish the EV charging requirements at 

Behchokǫ̀. 

 

Specifically, Section 3 ANALYSIS OF CHARGING NETWORK REQUIREMENTS details the 

infrastructure needs associated with EV charging stations in the following subsections: 

 

3.1 DCFC Highway Corridor Coverage Calculations 

3.2 DCFC Highway Corridor Demand Calculations 

3.3 Challenges to Charging Infrastructure Development 
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3.4 EV Charger Characteristics and Installation Considerations 

3.5 Grid Impact 

3.6 Proposed Rollout Plan 
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Topic:  Capital – Fort Good Hope G3 Genset Replacement 

 

Reference: Application, PDF page 660 

 

Preamble: 

 

In its Application, NTPC provides a business case for the proposed Fort Good Hope G3 Genset 

Replacement. 

 

Requests: 

 

a) Please provide all detailed analysis and full discussion in support of the assertion that 

genset is “due for the major overhaul and engine block replacement”.  

 

 

Responses: 

 

(a) 

 

Manufacturer maintenance guidelines for Caterpillar 3500 series engines are for a major overhaul 

and block replacement to be done at 120,000 hours. Genset G3 had approximately 107,000 hours 

at the time the business case was prepared and was at 119,000 hours in May 2022. Genset G3 

is forecast to reach 120,000 hours in 2022-23.  
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Topic:  Capital - Fort Liard Plant Fuel System Upgrade 

 

Reference: Application, PDF page 663 

 

Preamble: 

 

In its Application NTPC provides a business case for the Fort Liard Plant Fuel System Upgrade. 

 

Requests: 

 

a) Please provide NTPC’s definition of end of life.  

 

b) Please provide all analysis that demonstrates that the Fuel System is at end of life. In the 

response, please provide a copy of all tests, reports or analyses that demonstrate end of 

life.  

 

 

Responses: 

 

(a) and (b) 

 

As the current system in Fort Liard was installed in 1974, it has exceeded the anticipated life 

parameters for assets in this category. NTPC’s depreciation study recommends a life parameter 

for account 342 – Fuel Holders, Producers and Accessories of Iowa 27-L2 and notes a peer 

comparison of electric generation utilities produced a range from 27 to 35 years.1 NTPC may not 

be specifically required by environmental protection legislation or safety to upgrade or change out 

its fuel systems and/or existing single walled tanks – as they all have secondary containment.  

However, insurance recommendations as well as best operating practice support NTPC 

upgrading its systems and converting its single walled tanks to double walled tanks. Having a spill 

can result in significant environmental damages and resulting costs which could far exceed costs 

to bring its single walled tanks up to current best practices now.  Further, even a spill into 

secondary containment can be a costly and resource demanding venture. which NTPC views it 

as reasonable and prudent to take appropriate steps now to avoid such an event. 

 

These are factors that contributed to NTPC’s assessment that the existing system is at end of life.  

 
1 Page 3-8. Appendix A. 2020 depreciation study. Prepared by Concentric Advisors. 
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Topic:  Capital - Sachs Harbour New Modular Power Plant Construction 

 

Reference: Application, PDF Page 666 

 

Preamble: 

 

In its Application NTPC provides a business case for the Sachs Harbour New Modular Power 

Plant Construction. 

 

Requests: 

 

a) In the “Need for the project” section, NTPC mentions that it had a third party complete a 

condition assessment.  

i. Please provide a copy of the condition assessment.  

ii. Please provide a copy of the terms of reference, contract and engagement letter 

for the third party.  

 

b) In Table 1, NTPC provides costs of its preferred option, including a contingency for each 

of 2019-20, 2020-21, and 2021-22. Please provide the actual costs incurred for each of 

2019-20, 2020-21, and 2021-22  

 

 

Responses: 

 

(a)  

 

Copies of the condition assessment, request for proposals, and contract (each with relevant 

attachments) and the award letter are attached as HR/FS.NTPC-19 Attachment 1 through 

HR/FS.NTPC-19 Attachment 4. 

 

(b)  

 

The table provided in the business case reflected updated project budget information based on 

the most recent capital plan but misallocated the budget across years and categories. A corrected 

version of the table is provided below. The changes to the allocation of costs across categories 

does not impact rate base, revenue requirement or rate proposals. The total 2022-23 forecast 
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capitalization of $11,938,000 ($4,457,000 NTPC cost after ICIP funding) is consistent with the 

most recent capital plan.  

 

Figures in the table reflect actuals through 2020-21 and forecasts for 2021-22 and 2022-23. 

 

Table 1: Estimated Project Costs. Sachs Harbour New Modular Power Plant ($000s) 

 
2018-19 and 
Prior years 2019-20 2020-21 2021-22 2022-23  Total 

        
Capital spending 939 4,117 1,932 737 2,551  10,277 
Contingency     450  450 
OH Earned 131 206 97 103 420  957 
IDC Earned 13 -2 58 37 149  254 
        
Total 1,083 4,321 2,087 877 3,571  11,938 
        
Less: ICIP 
Funding -19 -3,195 -1,869 -340 -2,058  -7,481 
        
NTPC Cost 1,064 1,126 218 537 1,513  4,457 
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EXECUTIVE SUMMARY 

The Northwest Territories Power Corporation (NTPC) operates a diesel electric power generation 
facility, with an installed capacity of about 800 kW, at Sachs Harbour, NT. The powerhouse contains 
three diesel generating units: a CAT 3412 with an output of 300 kW, a Detroit Diesel Series 60 with an 
output of 320 kW and one CAT 3408 with an output of 175 kW. The remainder of the interior space is 
taken up with the switchgear, electrical panels and plant auxiliaries such as fuel distribution, lube oil, 
glycol tank, etc.  

The plant; overall, is small and congested. NTPC has appointed Gygax Engineering Associates Ltd. 
(GEA) to conduct an Asset Health Assessment and Plant Replacement Study of the power generating 
facilities at Sachs Harbour including future requirements, with respect to plant upgrade, relocation or 
replacement, to meet forecast load growth within the community.  

The assessment commenced with a site visit betweeb 27 and 28 October 2015, during which the 
existing power plant facilities were viewed and the plant operator was available to answer questions. 
The results of the site visit, together with a review of the available information formed the basis for the 
comments on the existing plant condition contained in this report. Principal civil/structural concerns are 
related to the building being at it send of life and showing signs that the ultimate capacity of its 
components has been reached during past events. Mechanical equipment is generally still serviceable, 
but G3 is at is end of service life. The electrical power and control equipment is, in general, old and 
obsolete with no redundancy such that a single failure in many areas, such as the station service, 
would result in a serious outage. 

Do-nothing, Upgrade and Replace capital works scenarios were considered. For the Replace option 
only a custom-modular solution was considered, as this was the solution that met the constraints of 
available space and construction scheduling. 

Based on the evaluation of the various plant deficiencies, the pros and cons of the various proposed 
options, as well community and environmental issues, and we recommend proceeding with a plant 
Replacement. Replacement of the plant with a new modular building at the current building location 
provides the desired 40 year useful life, at an estimated cost between $ 5.2 and $ 6.3 million. A plant 
Upgrade will address some of the current deficiencies. A further 10 to 20 years of useful life will be 
achieved at a cost in the range of $ 3.3 to $ 4.2 million, which is a significant portion of the costs of a 
new plant. With the Upgrade option, a new plant would then be required in 20 years time. There are 
also larger risks associated with the Upgrade option. Capital cost control is likely more difficult, given 
the work involves a combination of retention, repair and replacement of existing components. The 
Upgrade would also maintain the existing foundation system, which may lead to future settlement, 
particularly of warming trends suggested by current climate change forecasts are confirmed. 
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1. INTRODUCTION 

1.1. PROBLEM STATEMENT 

The Northwest Territories Power Corporation (NTPC) operates a diesel electric power 
generation facility, with an installed capacity of about 800 kW, at Sachs Harbour, NT. NTPC 
facilities are typically designed for a useful life of 40 years; the existing facilities at Sachs 
Harbour are nearing the end of their design life. 

This Power Plant Asset Health Assessment serves to facilitate a planned approach to 
potentially extending the life of the existing facilities or replacing or relocating them. The 
overall objectives of this study are to: 

1. Determine the existing condition of the facility, including plant systems and 
equipment;  

2. Determine the remaining life of the facility; and  

3. Determine cost estimates for options to extend the life of the existing infrastructure, 
build new modular infrastructure, or relocate the existing facilities. The overall study 
shall include; in this case, the distribution of residual heat to nearby buildings.  

NTPC has identified a number of issues with the current facilities, all of which hinder normal 
operations, and pose a risk of equipment failure in the future. Four of these were explicitly 
noted in the request for proposals: 

• Settlement of the foundation has been occurring for a number of years, and attempts 
to slow the settlement with mud jacking and thermo-syphons were unsuccessful.   

• The indoor fuel system does not meet current fire codes and standards.   

• Ventilation in the plant is also in poor condition, and unable to regulate temperatures.  

• The heat recovery system is no longer working, and would require significant 
upgrades to be placed back in service.   

1.2. PROJECT OVERVIEW 

The community of Sachs Harbour, with a population of 112 based on the 2011 census, is 
located on the southwest shore of the Banks Island in the Northwest Territories at 71° 59’ 
08” N and 125° 14’ 53” W. The community is located 525 kilometres north of Inuvik. Sachs 
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Harbour is accessible by daily flights from Inuvik, NTCL sea lift or barge from Hay River. 
Typical high-artic conditions prevail in Sachs Harbour. 

The Sachs Harbour Power Plant is a diesel-fuelled facility with an installed capacity of about 
800 kW, and generating at 4160 V. The site currently accommodates the powerhouse 
building, with an adjacent shed and garage building, pole storage and bermed tank farm with 
one vertical and four horizontal fuel storage tanks. The site is fenced. The site apparently 
was a garbage dump abandoned in the 1950s. The dump was used to dispose of household 
garbage as well as scrap steel and old vehicles. 

The power plant building was originally constructed in 1973. It is a Butler self-framing 
superstructure on a reinforced concrete slab on grade. The building measures approximately 
12 x 12 m in plan and is 4.25 m high at the eaves. Two man-doors provide access. Engine 
and major equipment must be moved in and out through one of three removable wall panels. 
The genset radiators, fuel cooler and a charge air cooler for G2 are situated to the north of 
the building.  

The powerhouse contains three diesel generating units: 

• G1–300kW CAT3412   

• G2 – 320 kW Detroit Series 60 

• G3–175kW CAT3406  

1.3. APPROACH USED FOR THE STUDY 

1.3.1 Scope of Work 

This study comprises the following scope. 

1. Determine the remaining useful life of the plant as a whole and of the individual plant 
components (civil/structural, electrical and mechanical). Assess fuel supply 
procedures. Assess the ability of the plant to provide continuous, reliable, power over 
the next 40 years. 

2. Determine the ability of the plant’s generating capacity to meet the community’s 
electricity demands over the next 5 to 20 years. 

3. Develop, at an overview level, options for the future power servicing of Sachs 
Harbour, including:  

• “Do-Nothing”, i.e. continued use of the station as-is. 
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• An Upgrade of the Power Station, i.e. replacing mechanical, electrical and 
structural components, as well as adding new system components, in order to 
meet current code requirements and extend the useful life of the plant beyond 
that of the “do-nothing” option. 

• A Replacement of the Power Station at the current site. This would comprise a 
completely new structure, built while maintaining service to the community, and 
replacement of all mechanical and electrical facilities except those deemed as 
being commensurate with the extensive useful life of this option. 

• A Relocation of the Power Station to a new site, comprising a completely new 
facility, with a substantial new useful life. 

4. Provide a capital cost estimate for each feasible option, based on realistic prices and 
identified sources of materials such as engineered fill. 

5. Identify, based on a meeting with community officials, community suggestions and 
concerns. Assess these and incorporate them in the study where appropriate. 

1.3.2 Methodology 

The study was carried out in a number of sequential tasks, which are briefly summarised 
here. 

Task 1: Literature Review and Preparation 

The existing reports and documents, made available by NTPC, were reviewed in order to 
obtain sufficient background information of the project to provide focus for the site 
investigation activities. The site investigation was then planned. Check lists were prepared 
to streamline the assessment process. 

Task 2: Site Investigation 

The site investigation was carried out by Messrs. Adrian Gygax and Tom Kaufmann. The trip 
included a stop in Inuvik, where the team met with the following regional NTPC staff on 26 
October 2015: 

• Mr. Dean Hendrickson, Thermal Region Asset Manager 

• Mr. Mike Ocko, Regional Operations Manager 

• Mr. Kelly McLeod, Regional Electrical Maintenance Manager 
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• Mr. Robert Eldridge, Regional Operations Coordinator, former Sachs Harbour Plant 
Operator 

The investigation comprised a thorough inspection of the existing mechanical and electrical 
systems, the building substructure (interior), superstructure and envelope. The critical 
components of each system will be identified. The systems that were inspected comprise: 

Civil/Structural 1. Subgrade 
2. Foundations and slab 
3. Superstructure 
4. Exterior support structures 
5. Doors, windows and louvers, fixtures 

Electrical 1. Generators 
2. Station service 
3. Switchgear 
4. Grounding 
5. Substation and distribution 
6. Automation including PLC control systems, instrumentation and 

SCADA. 
7. Review fault levels, protection and arc-flash issues   
8. Engine governing, and generator excitation / system voltage control 
9. Engine controls, programmable logic circuits and manual overides 
10. Lighting 
11. Motor control centres 

Mechanical 1. Engines 
2. Cooling 
3. Exhaust 
4. Lube oil 
5. Waste oil 
6. Air compressor system 
7. Fresh water storage 
8. Heating and ventilation 
9. Crane coverage 
10. Fuel systems 
11. Fuel storage and tank farm 
12. Piping and valving 
13. Jacket water heat recovery system 

The trip to Sachs Harbour took place on 27 and 28 October 2015, with an arrival at 13:30 on 
the first day and a departure at 12:00 noon of the next. The GEA team was accompanied by 
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Messrs Dean Hendrickson and Robert Eldridge of NTPC and the current Plant Operator, Mr. 
Richard Carpenter, was also present at the plant. 

During the visit to Sachs Harbour, a meeting was held between Messrs. Hendrickson and 
Eldridge the community authorities. 

Local construction capabilities and granular material sources were also identified during the 
site visit. 

Task 3: System Assessment and Classification 

The results of the site investigation were compiled and processed. The critical components 
of each system were categorised as “serviceable”, “repairable” or “requiring immediate 
replacement”. The remaining useful life for each critical component categorised as 
“serviceable” or “repairable” was estimated. 

Based on their estimated remaining useful life, the existing systems were sorted as to their 
appropriateness for either the “upgrade”, option. This identifies the scope of new facilities 
required for this option. 

Similarly, for the “replacement” options, those system components that can reasonably be 
reused were identified, however, for the “replacement” option the goal was to provide 
essentially a new facility. A “relocation” option was not considered as no suitable alternate 
sites are available. 

For the “do nothing” option, this classification of critical system components serves to 
estimate the remaining service life (prior to major repairs) of the plant as it currently exists. 

Task 4: Objectives Assessment 

The prime objective of the plant is to provide reliable power to the community. This means 
meeting the NTPC reserve capacity criteria under the load forecast. The implications of this 
objective, with regard to the various systems, was assessed and design criteria for the 
concept development set. 

Task 5: Development of Concepts 

A concept was developed for each option, based on the system classification and objective 
assessments. The scope of work required, and the extent of new components, were defined. 
Layout drawings were prepared to show the impact of each concept on its surroundings and 
to assist in defining civil scope of work. 



Sachs Harbour Power Station 
Asset Health Assessment and Plant Replacement Study 8 

GEA Gygax Engineering Associates Ltd. 1 February 2016 Rev. 0 

Task 6: Costing 

Indicative capital cost estimates were developed for each option, based on the scope of 
capital investment identified during the development of concepts task. 

The estimated costs reflect our recent experience with similar work, and therefore represent 
the best prediction of current costs as of the date prepared.  Actual (tendered) costs would 
depend on such things as market conditions generally, remoteness factor, the time of year, 
contractors’ work loads, any perceived risk exposure associated with the work, and unknown 
conditions. 

Task 7: Evaluation 

The evaluation comprises a comparison of the capital costs and the estimated useful life of 
each option. 

Task 8: Reporting 

The findings of the study are presented in this report. 
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2. STUDY BASIS 

2.1. INTRODUCTION 

This chapter presents the basis of the study. This basis includes external constraints such 
as site conditions, plant capacity requirements and forecast demand, code requirements and 
other issues such as community and environmental concerns. 

2.2. SITE CONDITIONS 

2.2.1 Hamlet Overview 

The community of Sachs Harbour, population 112 based on the 2011 census, is located on 
the southwest shore of the Banks Island in the NWT at 71° 59’ 08” N and 125° 14’ 53” W. 
The community is located 525 kilometres north of Inuvik. Sachs Harbour is accessible by 
daily flights from Inuvik, NTCL sea lift or barge from Hay River. Typical high-artic conditions 
prevail in Sachs Harbour. 

2.2.2 Subsurface Conditions and Seismicity 

As part of the current assessment, Tetra Tech EBA Engineering Consultants Ltd. of 
Yellowknife were asked to prepare a desk-top assessment of the general geology and 
geotechnical conditions at the site. This study, presented fully in Appendix D, was based on 
geological maps and previous reports. No site investigations were conducted at this time. 
The following information, summarized from the Tetra Tech EBA report, to provides an 
overview of the anticipated general geological and geotechnical conditions, based on 
available information: 

• The subsurface stratigraphy at the Sachs Harbour airstrip to a depth of 5 m was 
described as ice-rich silty sands inter-bedded with gravels.  

• Investigations at the nearby gymnasium and proposed fire hall indicated a clayey, 
sandy, gravelly till of low plasticity. Occasional cobbles and boulders were reported 
at the gymnasium site. Bedrock was not reported in any of the information reviewed.  

• Two boreholes advanced to 3.0 and 1.2 m under the powerhouse in 1994 revealed a 
sandy, silty, layer of gravel, approximately 0.3 m thick, overlying a soft wet brown silt, 
containing some gravel and traces of clay and cobbles. Refusal in these boreholes 
was interpreted to have been on cobbles or boulders. The layer of gravel 
encountered is assumed to be some combination of fill and gravel particles in the 
native soil being worked to the surface through frost action. Fill that was used to level 



Sachs Harbour Power Station 
Asset Health Assessment and Plant Replacement Study 10 

GEA Gygax Engineering Associates Ltd. 1 February 2016 Rev. 0 

the site is expected to be thin or non-existent beneath the south side of the building, 
but there is 0.9 m of fill up against the south wall of the powerhouse. Thickness of 
the fill appears to exceed 1 m beneath the north edge of the building. 

• The silty sand and gravel of the active layer is probably water bearing during the 
summer months. Groundwater seepage may occur within the active layer as it did 
during the investigation for the proposed fire hall. 

• Permafrost was encountered in all of the boreholes for the site investigation at the 
airstrip. Ground ice ranged from 10 to 95 %, and water contents ranged from 50 to 
150%. Wedge ice was also encountered at this site. 

• For the powerhouse site, a soil porewater salinity of 15 ppt may be assumed. 

The full report in Appendix D should be consulted. 

Sachs Harbour is in an area of low seismic activity. The NBCC code return-period 
earthquake (1:2475 event) has a peak ground acceleration of 0.066 g. The spectral values 
are given in Table 1. 
Table 1: Seismic spectral values 

Period (sec) 0.2 0.5 1.0 2.0 

Sa 0.119 0.082 0.051 0.023 

2.2.3 Descriptions of Sites 

2.2.3.1 Current Site 

The current power plant is located within the centre of town, see Sketch 01. The site 
currently accommodates the powerhouse building, with an adjacent shed and garage 
building, pole storage and bermed tank farm with five horizontal fuel storage tanks. The site 
is fenced. The site apparently was a garbage dump abandoned in the 1950s. The dump was 
used to dispose of household garbage as well as scrap steel and old vehicles. 

2.2.3.2 Potential Alternate Sites 

The only available new site identified, is at the located roughly 200 m due east of the 
existing plant. The site is on a slope some 100 mm below the base of the plateau scarp. 
Anecdotal evidence suggests that considerable spring-time slope erosion takes place at this 
site and ground cracks have been observed. The latter may be signs of incipient slope-slip 
failures. 
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The potential new site would require re-locating NTPC’s fuel tanks as well as just the 
powerhouse. The new site is about the same distance from the PPD tank farm as the 
existing plant. 

2.3. PLANT CAPACITY REQUIREMENTS 

2.3.1 Current and Forecast Power Demand 

Actual consumption and peak demand data is available from Fiscal Years 2008-2009 
through 2013-2014 and has been forecast to 2019-2020. Average annual consumption in 
the recent past has held steady at around 1 GWh and is expected to remain at this level for 
the foreseeable future (see Figure 1). 

 
Figure 1: Annual consumption and peak demand 

Peak power demand increased between 2009-2010 and 2012-2013 before falling off 20% in 
fiscal year 2013-2014. This is apparently because of reduced demand as well as the 
installation of solar power banks at the community office. Peak power demand is expected 
to remain at about 200 kW for the foreseeable future, however a plant capacity of 300 kW is 
recommended, based on past peak demand. 
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2.3.2 NTPC Reserve Criteria 

The NTPC’s power plant reserve capacity criterion requires that, when the largest genset is 
removed from service, the remaining gensets operating in parallel must be able to generate 
at least 110% of the peak demand. This rule is used to assess the adequacy of a given 
plant’s generating capacity. 

Based on this criteria, an appropriate theoretical line-up would be three units in the 150 kW 
range per unit (continuous rating). However, diesel generators are not readily available from 
manufacturers in exact specific sizes. Furthermore, in this smaller size range most vendors 
only officially rate their units as prime or standby. Nevertheless, units with an equivalent to 
continuous rating can be specified which usually corresponds to a set de-rated about 10 
present from the prime nameplate rating. The exact engine ratings depend on a great 
number of factors such as the basic size ranges, rpm, site conditions, specified efficiency 
and emission levels, etc.  

The following genset suppliers have been contacted for this study and typical currently 
available ratings are: 

Caterpillar: 

Caterpillar does not have product available in the 150 kW range that operates at 
1200 RPM. All of their diesel gensets in the lower kW range are standard 1800 RPM. 

For a 150 kW continuous rating at 1800 RPM they would offer a de-rated prime 
genset, but at this investigative stage it’s not clear that they would actually stamp a 
continuous rating on the nameplate, but we are sure other vendors would. 

Cummins: 

In smaller generator size range, Cummins does not publish continuous ratings, 
rather they only show prime and standby ratings in the 1800 RPM class. In 
discussions, they agreed that continuous rated units generally have a rating about 10 
to 20% less than prime units but were reluctant to commit to Cummins actually 
supplying a small genset with a continuous rating on the nameplate. 

Wajax Power Systems/MTU: 

In smaller generator size range, MTU does not publish continuous ratings, rather 
they only show prime and standby ratings. Typically, the continuous rating will be 
about 10 to 20% less than the prime rating, but detailed information must be 
obtained from the manufacturer. MTU would offer a 180 kW prime rated unit which 
would have a continuous rating slightly over 150 KW. Waterous Power 
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Systems/Detroit Diesel, historically a supplier of gensets of the desired range, is now 
part of Wajax Power Systems. 

In light of the above, and given that NTPC requires a three-genset line-up for redundancy 
reasons, the following design basis genset configuration has been selected: 

Three identical units each having a capacity of at least 150 kW continuous per 
generator set at site conditions. 

The genset line-up can be revised based on the most current suppliers’ information available 
during the preliminary design stage. 

2.4. CODE REQUIREMENTS 

2.4.1 Building Codes 

The power station is classified as follows by the National Building Code of Canada (NBCC 
2010): 

• Major Occupancy Classification: Group F, 
Division 3 - Low hazard industrial occupancy  Appendix A, Clause 3.1.2.1 (1) 

• Post-disaster building Clause 4.1.2.1 (3) 

The post-disaster building designation means that the power plant must remain operational, 
suffering only light non-structural damage, after an extreme environmental event such as a 
wind storm, earthquake or flood. As a consequence, the building must withstand: 

• A 1/50 year snow event with an importance factor of 1.25, 

• A 1/100 year design wind with an importance factor of 1.25, and 

• A 1/2475 seismic event with an importance factor of 1.5. 

2.4.2 Electrical Code 

The Canadian Electrical Code (CEC) establishes safety standards for the installation and 
maintenance of electrical equipment. The Canadian Standards Association Standard C22.1-
15, Canadian Electrical Code Part I, Twenty Third Edition, Safety Standard for Electrical 
Installations has been adopted for use in the NWT, with amendments and bulletins issued 
by the Government of the NWT. 

The following standards have also been adopted: 
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• Canadian Standards Association 

C22.3 No. 1-06, Overhead Systems, 

C22.3 No. 3-98, (R2007), Electrical Coordination, 

C22.3 No. 4-1974, (R2004), Control of Electrochemical Corrosion of Underground 
Metallic Structures, 

C22.3 No. 7-06, Underground Systems, 

• National Building Code of Canada (NBCC), Section 9.34, Electrical Facilities. 

This clause ties building code requirements to the electrical code.  

Public Utilities are exempted from the application of the Canadian Electrical Code (CEC), 
where they have their own standards. However, it is understood that NTPC generally follows 
the requirements of the CEC. New installations would be designed and constructed in 
compliance with these codes and standards, plus all additional NTPC requirements.  
Modifications to existing works would also necessitate bringing all aspects of the installation 
up to the latest code requirements. 

Due to permafrost conditions, the proper design and installation of grounding systems is of 
particular importance, and must be addressed if the station is modified or replaced. The 
requirements of the following code also apply: 

C22.3 No. 2, General Grounding Requirements and Grounding Requirements for 
Electrical Supply Stations 

2.4.3 Fire Code 

The Government of the Northwest Territories has adopted 2010 National Fire Code of 
Canada. The National Fire Code of Canada 2010 (NFCC) establishes standards for fire 
prevention, fire fighting, and life safety in buildings, including standards for the conduct of 
activities causing fire hazards, maintenance of fire safety equipment and egress facilities, 
standards for portable extinguishers, limitations on building contents and the establishment 
of fire safety plans.  In addition, the NFCC establishes standards for prevention, containment 
and suppression of fires originating outside buildings, which may present hazards to a 
community, and sets standards for the storage and handling of flammable and combustible 
liquids. 

Part 4 of the NFCC (Flammable and Combustible Liquids) has been adopted in full in the 
NWT. 
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2.4.4 Oil Burning Equipment Code 

The Installation Code for Oil Burning Equipment (CAN/CSA-B139) establishes the 
minimum requirements for oil burning equipment, including supply tanks, piping, pumps, 
control devices, and venting systems; as well as accessories insofar as they affect the 
proper operation of the oil burning equipment.  This Code applies to the installation of all 
stationary and portable oil burning equipment, including fuel supply, piping, and tanks for 
diesel-engine-driven generators. 

CAN/CSA-B139-09 has been adopted in full in the NWT. 

2.4.5 Fuel Storage Codes And Standards 

2.4.5.1 CCME Code 

The Canadian Council of Ministers of the Environment Environmental Code of Practice 
for Aboveground Storage Tank Systems Containing Petroleum Products (CCME-EPC-
LST-71E) establishes minimum requirements for aboveground storage tank systems.  It has 
been written as a complementary document to the NFCC and CAN/CSA-B139.  While the 
main purpose of the NFCC is fire prevention, the main purpose of the CCME code is the 
prevention of losses of petroleum products that may lead to environmental problems 
(primarily groundwater contamination). 

The CCME code is a model code only, and must be adopted by a federal, provincial, or 
territorial authority having jurisdiction in order to come into effect.  In the NWT, the CCME 
code is not a statutory code, but is a recommended practice for tankage, and is also 
incorporated into certain bulletins issued by the Fire Marshall (see below). 

FM-024-93 states that “unauthorised or unapproved self contained tanks or unapproved self 
contained tank alterations are not acceptable for use in the N.W.T.” 

2.4.5.2 Design Rationale for Fuel Storage and Distribution Facilities. 

This document, issued by the Department of Public Works and Services, Government of the 
Northwest Territories, is intended to introduce the basic principles governing the design and 
construction of fuel storage and distribution facilities in a northern environment.  

2.4.6 Other Codes 

A number of other codes are referenced, including CAN/ULC and American Petroleum 
Institute Standards for Construction of Tanks. 
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The National Fire Protection Association (NFPA) publishes a number of standards for the 
installation of engines and storage tanks. 

The Office of the Fire Marshal - Department of Municipal and Community Affairs has issued 
a number of “Fire Marshall Technical Bulletins” that extend or modify the minimum 
requirements of other codes, mainly the NFCC.  These include: 

FM-015-92 Auxiliary (Day Tank) Fuel Oil Tank Size 
FM-016-92 Fuel Oil Tank Stand Construction 
FM-023-93 Location of Oil Emergency Fusible Valves 
FM-024-93 Self Contained Aboveground Fuel Tanks 
FM-028-93 Automatic Fuel Shut Off Devices 
FM-054-98 Firewall Construction 
FM-057-98 Seismic Design Requirements 

The Boiler and Pressure Vessel Act of the NWT requires that certain criteria be met with 
respect to boilers and pressure vessels. The following relevant codes and standards have 
been adopted by the act: 

CSA B51-M1 1991 Code for the Construction and  
Inspection of Boilers and Pressure Vessels 

ASME Section VIII Pressure Vessels, Division 1, 1992 
ASME Section VIII Pressure Vessels, Division 2, 1992 
ANSI B31.3 1990 Chemical Plant and Petroleum Refining Piping 

Finally, the NTPC has standards for pipe and fittings that are referenced where applicable. 

2.5. OTHER CONSTRAINING ISSUES 

2.5.1 Community Concerns 

Messrs Dean Hendrickson and Robert Eldridge met with a group of the hamlet councillors in 
the evening of 27 October 2015. There were not enough councillors present for a quorum. 
The major point of discussion was potential alternate sites for a new power station. From the 
hamlet’s perspective only a site roughly 200 m due east could be available. There had been 
some discussion of the hamlet moving their garage (located adjacent to the power plant on 
the south), which could have presented that site as a possible power station location, 
however funding for such a project is not available in the foreseeable future. 

2.5.2 Gravel Sources 

There is an existing gravel pit near the hamlet, however it is close to exhausted. New gravel 
sources have yet to be identified. 
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2.5.3 Exhaust Dispersion 

The ideal height of exhaust stacks, for a new or rebuilt plant, to limit exhaust dispersion 
within the village should be evaluated. For a new site dispersion modelling may be required. 
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3. EXISTING PLANT CONDITION ASSESSMENT 

3.1. GENERAL PLANT DESCRIPTION 

The site currently accommodates the powerhouse building, a pole storage and a bermed 
tank farm with five horizontal fuel storage tanks. The site is fenced and is shown in Photo 1 
and Photo 2 and on Sketch 02. The NTPC facilities are located on a slight rise adjacent to 
two hamlet buildings, a shed and a garage, located to the south. A small building and a 20’ 
container are located outside the fence along the north side. An office/accommodation trailer 
is to the north, across a road from the plant site. 

The site apparently was a garbage dump abandoned in the 1950s. The dump was used to 
dispose of household garbage as well as scrap steel and old vehicles. 

3.1.1 Buildings 

a)  Powerhouse 

The power plant building was originally constructed in 1974-75. It is a Butler self-framing 
superstructure on a reinforced concrete slab on grade. The building measures approximately 
12 x 12 m in plan and is 4.25 m high at the eaves. The gable roof has an 18° pitch.  

 

 
Photo 1: Power plant building, viewed from the east 
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Photo 2: Power plant site, viewed from the north-west 

Based on the record drawings, the original substructure construction comprised a 200 mm 
(8”) concrete slab, stiffened along the building perimeter by a 1220 mm wide thickening to 
460 mm (18”). The concrete was cast on 200 mm of rigid polystyrene insulation, which was 
placed on compacted gravel. The slab is reinforced with 150 mm x 5 mm (6” x 6” 6/6) 
welded wire mesh reinforcement, while the perimeter thickening has both 16 mm (#5) 
longitudinal reinforcement and 9.5 mm (#3) ties. 

In 1987, it appears that mini-piles were installed through the interior powerhouse slab. In 
1994, a total of 10 thermosyphon ramps were drilled at an angle of 24° from the horizontal. 
Five ramps were drilled from the west side and five from the east side of the building. The 
number and location of the mini-piles is not clear however they appear to be shown on the 
thermosyphon drawings at 18 locations in approximately four rows. The piles were Ø114 x 6 
mm pipe piles drilled a minimum of 3.65 m into frozen ground by first coring a Ø200 mm 
hole through the slab. Once the pipe pile was installed, a flared concrete cap was apparently 
constructed by hand excavating to a maximum diameter of 900 mm beneath the slab, 
placing reinforcement and concrete. Three additional mini-piles were installed long a row to 
the north of the building, possible to address concerns about slope stability and lateral 
movement. 

The building superstructure is a self-supporting panel type building. This type of structure 
does not require any conventional structural steel framing, relying instead on the plate and 
diaphragm action of the component wall and roof panels to support themselves and 
superimposed loads. The wall panels comprise an 18 ga exterior galvanized steel profiled 
sheet, a 24ga interior steel liner panel and 90mm fiberglass insulation between the two. 
Panels vary in width, but are typically 400 to 550 mm wide. Each wall panels extends the full 
height of the wall and panels interlock. The roof consists of 22 ga galvanized steel panels 
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with 75 mm high standing ribs. The roof panels are supported by cold-formed purlins spaced 
at 2.7 m. The purlins span between the gable-end walls and a light steel truss midway along 
the building. 150 mm fiberglass batt insulation and a 24 ga sheet steel liner complete the 
roof construction. Lateral stability of the roof system is improved by sway rods, tensioned by 
turn-buckles. 

Two man-doors provide access to the building. Engine and major equipment must be moved 
in and out through one of three removable wall panels, located on the north wall of the 
building. 

The powerhouse contains three diesel generating units (Photo 3). These units are skid 
mounted with the skids attached to the concrete slab on grade with vibration isolator types 
indicated. 

• G1: 300kW CAT 3412, elastomeric type isolators 

• G2: 320 kW Detroit Series 60, spring type isolators 

• G3: 175kW CAT 3406, rubber donut type isolators 

The remainder of the interior space is taken up with the switchgear, electrical panels (Photo 
4) and plant auxiliaries (lube oil, glycol tank, etc.). The current layout is shown on Sketch 05. 

 
Photo 3: Plant interior showing genset line-up - G3 (left) to G1 (right) 

Piping and ductwork leading to and from the gensets is supported off a rack of light steel 
framing, comprising W150 columns and horizontal members as well as various angles 
providing support points for pipe seats and hangers. The main framing members of the rack 
have bolted connections, whereas the secondary and tertiary angle member connections 
are for the most part welded. 

A small jib crane is attached to the pipe rack column between G2 and G3 and a rolling 
portal-frame hoist is also provided. At the time of our inspection, the hoist was taken out of 
service and had a stop use tag attached to it.   
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Photo 4: Electrical equipment - generator controls and PLC (left) and switchgear (right) 

b)  Exterior Structures 

The five fuel tanks are located within an earthen containment berm to the southwest of the 
power plant building and along side the hamlet garage. The berm is about 1.5 m high, and 
according the NTPC staff, the containment is lined. There is also apparently a sump with an 
oil/water separator. 

 
Photo 5: Tank farm. 

 
Photo 6: Tank farm; sump is located at shovel 

Two radiator racks are situated to the north of the building, a larger one for G1 and G2 rads 
(Photo 7), a smaller one for the G3 rad (Photo 8). The rad structures are of light steel angle 
framing. The foundations could not be determined, but record drawings suggest the G1 and 
G2 radiator structures rest on a single concrete pad. The G3 radiator structure appears to be 
supported directly on steel H-piles. 
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Photo 7: Radiator rack G2 and G3 

 
Photo 8: Radiator rack G1 

The two remaining on-site structures are a pole rack and a timber platform for transformer 
storage. Both structures are of heavy timber framing and appear to be founded on shallow 
gravel-filled corrugated steel pipe caissons. 

A light commercial building and a 20’ shipping container provide some storage (Photo 9). 
They are located along the northern edge of the NTPC property, downslope of the rad 
structure. 

c)  Accommodation Trailers 

The accommodation building is of standard trailer type construction commonly used in the 
oil and construction industry (Photo 10). It is located to the north of the power plant on the 
other side of a road that accesses the hamlet salvage yard. The trailer comprises an office, 
a kitchen/living area and a bunk room with adjoining bath. The trailer substructure comprises 
a steel skid, which rests a level gravel pad. 
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Photo 9: Pole rack; storage building and container 
visible behind in centre rear. 

 
Photo 10: Accommodation and office trailer. 

3.1.2 Mechanical Equipment 

3.1.2.1 Diesel Gensets 

There are three diesel gensets with a combined installed capacity of 800 kW.  The gensets 
are designated G1, G2 and G3. 

a) Diesel Genset G1 

G1 is a Caterpillar 3412 turbocharged-aftercooled, V-12, 4 stroke cycle diesel engine 
bearing serial number 81Z16319 with a continuous power output rating of 360 mkW at 
1200 rpm (Photo 11). The engine cooling system is a combined system for jacket water, oil 
cooling and aftercooling. The engine and alternator are directly coupled and mounted on a 
common fabricated steel base frame with eight rubber type vibration isolators. The alternator 
for G1 is a Tamper/Canron model SG 1604 with an output capacity of 300 ekW at 1200 rpm 
and 4,160V. The engine and alternator for G1 are a matched set for a continuous output 
rating of 300 ekW based on the information provided by NTPC.1  

The engine cooling system for G1 comprises of an engine driven cooling pump with two 
remotely mounted radiators located on the outside of the building (Photo 12). The radiators 
are fin-tube, cross flow heat exchanger with both fluids unmixed and they are piped in a 
parallel configuration. The radiators are Sutton model SMV-101540A. Cooling water 
temperature control is achieved via engine thermostat to maintain optimum engine operating 
temperatures. Air is drawn in from the bottom of the heat exchanger and discharged through 
the top via cooling fan mounted on the top of the heat exchanger. The cooling fan motor is a 

                                                
1 See NTPC 1975 Diesel Plant General Arrangement Drawing No. P217-M126300 Revision G 
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3 hp, 60 Hz, 3 phase operating at 1,200 rpm. The angle iron support structure for the heat 
exchanger is attached to a concrete pad. 

The engine start system for G1 is a typical electrical starter motor with bendix operating at 
24V DC, with batteries and charger located on the adjacent wall of the building. The genset 
has a pre-lube pump mounted on a separate support structure at the front of the engine 
(Photo 13).  The exhaust gas silencer is mounted inside the building on a light frame structure 
to support the uninsulated exhaust gas piping and the silencer (Photo 14). G1 has an engine 
cooling system preheater to provide heat for the engine prior to start up.  

 
Photo 11: Genset G1. 

 

Photo 12: G1 Radiators (in blue). 

 

Photo 13: G1 pre-lube pump. 

 

Photo 14: Genset G1 exhaust gas piping and 
silencer. 

b) Diesel Genset G2 

G2 is a Detroit Diesel series 60, inline 6 cylinder, 14.0 L, turbocharged-aftercooled, 4 stroke, 
diesel engine model 6063-HK35 bearing serial number 06R1037701 operating at 1,800 rpm 
(Photo 15 and Photo 16). The engine is configured with a turbocharger and an air-to-air 
charge air cooler. The charge air cooler is a Sutton/Stromart model R-4736-CAC-5 (Photo 
17) and the cooling fan is controlled by an ABB ACS 600 variable frequency drive to control 
the speed of the fan, combustion air temperatures and reduce electrical power consumption.  
The engine and alternator are directly coupled and mounted on a common fabricated steel 
base frame with eight spring isolators (Photo 18). The alternator for G2 is a Kato model 
MTG 52 with an output capacity of 400 ekW (prime) at 1,800 rpm and 4,160 volts. The 
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engine and alternator for G2 are matched sets for a continuous output rating of 330 ekW 
based on information provided by NTPC.2   

The engine cooling system for G2 comprises of an engine driven cooling pump with a 
remotely mounted radiator located on the outside of the building (Photo 19). The radiator is a 
Sutton/Stromart heat exchanger model SMV-0101540A. The radiator is a fin-tube, cross flow 
heat exchanger with both fluids unmixed. Air is drawn in from the bottom of the heat 
exchanger and is discharged through the top via cooling fan mounted on the top of the heat 
exchanger (Photo 19). The cooling fan motor is a 2 hp, 60 Hz, 3 phase operating at 
1,200 rpm. The angle iron support structure for the heat exchanger is attached to a concrete 
pad. 

The jacket water (JW) cooling system also uses a 3-way temperature control mixing valve 
(AMOT model 3B0CF19501) to re-direct coolant back to the engine during start up, until the 
JW is at the correct operating temperature at which time the coolant flows to the radiator 
outside the building.    

The engine start system for G2 is a typical starter motor with bendix operating at 24V DC, 
with batteries and charger located along the north wall of the building. The genset does not 
have a pre-lube pump. The exhaust gas silencer is mounted inside the building on a light 
frame structure to support that supports the uninsulated exhaust gas piping and the silencer 
(Photo 20). 

G2 has an engine cooling water heater to provide heat for the engine prior to start up. 

 
Photo 15: Genset G2 

 
Photo 16: Genset G2 

                                                
2 See NTPC 1975 Diesel Plant General Arrangement Drawing No. P217-M126300 Revision G 
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Photo 17: G2 charge air cooler 

 
Photo 18: G2 spring isolators  

 
Photo 19: G2 radiator  

 
Photo 20: G2 Exhaust gas piping and silencer  

c)  Diesel Genset G3 

G3 is a Caterpillar 3406 turbocharged-aftercooled, 6 cylinder, 4 stroke diesel engine bearing 
serial number 2WB00394 operating at 1800 rpm (Photo 21 and Photo 22). The engine 
cooling system is a combined system for jacket water, oil cooling and aftercooling. The 
engine and alternator are directly coupled and mounted on a common fabricated steel 
frame. It appears that the support steel was modified to accommodate the generator since 
the arrangement is not original. In addition, there is a second steel support frame mounted 
directly to the concrete floor that supports four elastomeric type vibration isolators that are 
cantilevered off the engine and alternator support frame (Photo 21 and Photo 22).   

The alternator for G3 is a Marathon Electric model 682FDR8204AA R500W with a rated 
output capacity of 350 kW (continuous) at 1800 rpm and 4,160 Volts.  
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The alternator and genset are not original matched sets but the system has a continuous 
output rating of 175 ekW based on the information provided by NTPC.3 (This output would 
be based on engine loading, not the alternator capabilities.) 

The engine cooling system for G3 comprises of an engine driven cooling pump with a 
remotely mounted radiator located on the outside of the building (Photo 23).  The radiator is 
similar to G1 and is a fin-tube, cross flow heat exchanger with both fluids unmixed.  The 
radiator is a Sutton model SMV-101540A. 

 
Photo 21: Genset G3 

 
Photo 22: Genset G3 

 
Photo 23: Genset G3 radiator 

 
Photo 24: Genset exhaust gas silencer and piping  

Cooling water temperature is achieved via engine thermostat to maintain optimum engine 
operating temperatures. Air is drawn in from the bottom of the heat exchanger and 
discharged through the top via cooling fan mounted on the top of the heat exchanger. The 
cooling fan motor is a 3 hp, 60 Hz, 3 phase operating at 1,200 rpm.  The angle iron support 
structure for the heat exchanger appears to be attached to a piled foundation. 

The engine start system for G3 is a typical electrical starter motor with bendix operating at 
24V DC, with batteries and charger located along the west wall of the building. The genset 
does not have a pre-lube pump. The exhaust gas silencer is mounted inside the building on 

                                                
3 See NTPC 1975 Diesel Plant General Arrangement Drawing No. P217-M126300 Revision G 
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a light frame structure that supports the uninsulated exhaust gas piping and the silencer 
(Photo 24). G3 has an engine cooling system preheater to provide heat for the engine prior 
to start up.  

3.1.2.2 Fuel System 

The current fuel supply system for the power station includes four existing, single-walled 
90,000 litre, horizontal storage tanks that supply diesel fuel to transfer pumps (Photo 25).  A 
fifth double-walled, code compliant, 90,000 litre storage tank is installed in the tank farm but 
it has not been commissioned yet (Photo 26). The fuel transfer pumps (one operating and 
one standby) draw the fuel from the suction header and transfer through a fuel filter and then 
to two 1,140 litre day tanks (Photo 29 and Photo 30). 

The day tanks supply the diesel engines by gravity and each supply pipe to the engine has a 
dedicated fuseable fire valve that shuts off diesel fuel to the engine in the event of a fire 
(Photo 31 and Photo 32). The excess fuel from each engine is piped to a common header 
and then directed through a fuel cooler mounted near the radiators for G1 and G2 (Photo 
33).   

 
Photo 25: Existing four 90,000 L fuel tanks  

 
Photo 26: New 90,000 L fuel tank   

 
Photo 27: Isolation valve where fuel enters plant  

 
Photo 28: Vent piping from fuel day tanks  
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Photo 29: Fuel transfer pumps and day tanks  

 
Photo 30: Fuel day tanks  

 
Photo 31: Fuel line to G1  

 
Photo 32: Fuseable shut off valves to G1  

 
Photo 33: Fuel cooler 

 
Photo 34: Valves for buried fill pipe from beach  
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The two day tanks are vented back to the new 90,000 L fuel storage tank. The fuel tanks are 
filled from the beach via a buried pipeline that extends up to the tank farm with an isolation 
valve and a check valve (Photo 34). 

It is understood that plans are in place to remove the existing four single-walled fuel storage 
tanks since they are not code compliant.  An additional storage tank would be installed by 
the fuel supplier (PPD) to feed the new 90,000 L tank in the tank farm. The storage capacity 
of the new PPD tank would need to be sufficient for store fuel for at least one year of 
consumption. 

3.1.3 Electrical Equipment and Instrumentation 

3.1.3.1 Generators 

The following Table 2 summarizes the basic generator information. Blank fields indicate that 
the information is not available. 
 
Table 2: Generator Characteristics 

Alternator G1 G2 G3 

Make/Model Type S6-1604 
Code 363-237-403 

Kato  
Model MGT 52 

Marathon Electric 
Magna One, 
Model 682FR8204AA 
R500 W 
Frame: 680-2 

Serial Number   JK-94144-8/24 

Date of Manufacture  05/02  

KVA 375 500 438 

P.F. 0.8 0.8 0.8 

Alternator kW 300 400 350 

Phase/Hz/rpm 3/60/1200 3/60/1800 3/60/1800 

Volts 2400/4160 4160 4160 

Stator Amps 52 69 60 

Field Amps 68  3.5 

Connection wye wye wye 
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Alternator G1 G2 G3 

Rating Duty    

Ambient Base Temp. 40°C 40°C 40°C 

Design Temp. Rise    

Insulation Class    

Enclosure Open drip proof   

Exciter Type    

Exciter Field Volts    

Exciter Field Amps    

3.1.3.2 4160 Volt Switchgear 

An overview of the switchgear is shown in Photo 35 below. 

 
Photo 35: 4160 Volt switchgear 

The 4160 volt switchgear is of the metalclad, oil circuit breaker type. It is old (dating from 
1976) and earlier, obsolete, and is considered to be well past its expected service life. The 
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manufacturer was Electric Switchgear Limited of Montreal, Cat. # 909964. The switchboard 
is rated 4160 volts. 

The switchgear individual generator circuit breakers ratings are:  

• G1 Breaker - Type C4x, S/N 96287, Rated 7.2 kV, 600 amps, 100 MVA symmetrical 
interrupting capacity (14.0 kA at 4160 volts), 48 VDC trip, 125 VDC close, 11 gal oil. 

• G2 Breaker - Type C4X1, S/N 96842, Rated 7.2 kV, 600 amps, 100 MVA 
symmetrical interrupting capacity (14.0 kA at 4160 volts), __ VDC trip, 75 VDC close, 
11 gal oil. 

• G3 Breaker - Type D8/12X, S/N 96847, oil type (11.5 gal), 7.2 KV, 100 MVA 
symmetrical interrupting capacity (10.5 kA at 4160 volts), 1200 amps. 125 VDC trip. 

• Feeder Breakers 1 and 2 and Station Service Breaker: 7.2 kV, 600 amp 

• The breakers are labelled “Electric Switchgear Limited, Montreal, Canada. This 
manufacturer is believed to be out of business. 

Note, the switchgear is rated 4160 volts (5 kV Class), but the individual circuit breakers have 
a 7.2 kV maximum voltage rating. 

The generator breakers have 11 gallons of oil each as per their nameplates. As this 
equipment was manufactured in Montreal, that is assumed to be Imperial gallons. 

The subject switchgear is not, of course, classified as arc resistant. That being the case, an 
arc flash study is required, the equipment must be marked with arc flash energy levels etc. 
and an indication of what PPE is required all in accordance with the Canadian Electrical 
Code Rule 2-306 Shock and arc flash protection. This is currently not the case, but suitable 
PPE is on hand and it is understood that an arc-flash study and appropriate marking of 
switchgear is planned. 

The switchgear marking and labelling has not been updated in many respects to match the 
equipment. For instance, the nameplate on the G3 breaker still shows 225 kW although this 
set is now a 175 kW unit. There are also issues such as the one highlighted by a kilowatt 
hour meter having as label “multiply all readings by 300”, indicating the use of an incorrect 
instrument transformer or similar. 

The over current protective relays for generator breakers are GE electromechanical type, the 
inverse time overcurrent relays are model 12IAC51B, etc. Over-current relays with voltage 
restraint are GE type IJCV 51. Voltage relays are English Electric type VDG. Kilowatt hour 
meters are Westinghouse electromechanical type. Whereas these relays were fine products 
in their day, they were replaced with electronic, then digital, relays starting in the 1970s and 
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are now considered obsolete. The old electromechanical relays require more maintenance, 
testing and adjustment than current digital relays and cannot provide the accuracy and 
sophisticated protection characteristic of modern digital protective relays.  

The two feeder breakers were updated (probably in 1995) with GE Mulilin 760 digital relays. 

The switchgear does not have arc-flash warning labels showing energy levels and the 
required level of PPE, although we understand the affixing of such lables has been 
scheduled. Labelling is required by the Canadian Electrical Code. 

 
Photo 36: 4.16 kV switchgear G1 breaker 

 
Photo 37: G1 Breaker typical electromechanical 

protective relays 

 
Photo 38: 4.16 kV switchgear G2 breaker 

 
Photo 39: G2 Breaker typical electromechanical 

protective relays 
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Photo 40: G2 cubicle interior view showing 

breaker 

 

 
Photo 41: 4.16 kV switchgear G3 breaker 

 
Photo 42: G3 breaker racking-in notes 
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3.1.3.3 Generator Control System 

The generator control is implemented via a grouping of hard wired conventional control 
panels with switches and analogue instruments as shown in Photo 43 below. 

The generator general control system was updated from a relay-based system to an Allen- 
Bradley PLC based system in 1995. However, the PLC system does not have an HMI 
monitor interface, but rather is hard wired to the existing generator control panel devices. 

The generators each have a manual and auto control modes, but they are set to manual. 

The panel instrumentation is all older style analogue type. For photos of each generator 
panel please refer to the following section covering generator governors and voltage 
regulators. 

 
Photo 43: Generator and feeder controls 

3.1.3.4 Generator Governors And Voltage Regulators 

Generator G1 Controls (Photo 44) 

• Governor: Woodwards 2301 A 

• Parelleling: Woodward 9905-798 Rev. A Digital Synchronizer and Load Control. This 
is a DSLC that left the factory on June 14/94. We believe this was part of the 1995 
Automation Project. 

• Voltage Regulator: Basler model SSR 63-12 



Sachs Harbour Power Station 
Asset Health Assessment and Plant Replacement Study 36 

GEA Gygax Engineering Associates Ltd. 1 February 2016 Rev. 0 

The above devices are all older, but still widely used and serviceable equipment. 

Generator G2 Controls (Photo 45) 

• Governor: Woodwards 2301 A 

• Paralleling: Woodward 9905-355 Rev. T, Digital Synchronizer and Load Control. This 
is an early DSLC.  

• Voltage Regulator: Basler model SSR 63-12 

The above devices are all older, but still widely used equipment. 

Generator G3 Controls (Photo 46) 

• Governor: Woodwards 2301 A 

• Paralleling: Woodward 9905- 795 Rev. A Digital Synchronizer and Load Control. This 
is an early DSLC. This equipment would have been manufactured in 1994.  

• Voltage Regulator: Basler model SSR 63-12 

Again, these devices are all older, but still widely used equipment. 

 
Photo 44: Generator G1 control panel 

 
Photo 45: Generator G2 control panel 
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Photo 46: Generator G3 control panel 

 
Photo 47: 4160 V to 600 V, 45 kVA, 

station service transformer 

3.1.3.5 SCADA System 

The SCADA system displays equipment operational provides some limited data acquisition 
and remote alarm indication. 

3.1.3.6 Station Service 

The MCC Station Service is provided by a 4160 volt to 600 volt, 45 kVA, 3 phase dry type 
transformer fed from the 4160 volt switchgear (Photo 47). 

The low voltage station service for lighting and small power is sourced from a 45 kVA, 600-
208/120 volt 3 phase dry type transformer.  



Sachs Harbour Power Station 
Asset Health Assessment and Plant Replacement Study 38 

GEA Gygax Engineering Associates Ltd. 1 February 2016 Rev. 0 

 
Photo 48: 600 V to 208/120 V step-down dry type 

transformer 

 
Photo 49: 208/120 V 3-Phase panel 

Both the 4160 volt to 600 volt and the 600 volt to 208/120 volt transformers do not appear to 
have a spare nor is there a redundant supply. Hence, failure of either of these transformers 
would result in a station outage. 

3.1.3.7 Motor Control Centre 

The motor control centre is a Cutler Hammer unit (now owned by Eaton), see Photo 50. The 
MCC drawings are dated 1975 and the MCC is essentially obsolete, in that it is not a current 
model, but parts should still be available, although some modifications may be required to fit 
new contactors, circuit breakers, and overload relays in the existing wrappers. It appears to 
be in good condition and there were no reports of any specific problems.  There are a great 
many MCCs of this age in service in industry. However, for service in a power plant where 
reliability is essential, this equipment should be assumed to be near the end of its reliable 
service life. 

The MCC does not have arc-flash warning labels showing energy levels and the required 
level of PPE, although we understand that such labeling has been scheduled. The CEC 
requires such labelling on all such equipment. 
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Photo 50: Cutler-Hammer 600 V MCC 

 
Photo 51: Fan VFD for charge air cooler 

3.1.3.8 Variable Frequency Drives 

There is currently only one VFD in the plant. It operates the charge air cooler fan. It is a 
reasonably modern ABB model ACS 600 (Photo 51). 

3.1.3.9 Batteries and Charger 

This equipment is old but appears to be still serviceable. Proper battery boxes or battery 
racks have not been provided.  

3.1.3.10 Power Plant Building Wire And Cable 

The plant wiring system (Photo 52) is a combination of wire and conduit, liquid-tight flexible 
conduit and Teck cable. The installation appears serviceable, but in some areas not very 
neat and the cable support does not meet Canadian Electrical Code requirements in a 
number of areas (Refer to Canadian Electrical Code Section 12-600, Armoured Cable Work 
Rules.) 

In general, cable sizes are not shown on many of the drawings and due to the nature of the 
installation it was not easy to see cable markings. It is not possible to confirm that all cables 
are correctly sized and thus not overloaded, but there is no reason to believe that there are 
any problems in this regard. 
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Photo 52: Plant wiring and cabling 

3.1.3.11 Plant Lighting And Small Power 

The plant internal lighting appears adequate. For a new plant, LED lighting should be 
considered, both indoors and outdoors. LED lamps are now available rated down to minus 
50°C or lower. They offer energy savings and long life. 

3.1.3.12 Heating and Ventilating (H&V) Controls 

The heating and ventilating system controls are in a poor state of repair. 
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3.1.3.13 Fuel Tank Instrumentation 

The exterior fuel tanks are equipped with Miltronics ultrasonic level transmitters.  These are 
reported to not be working properly. It is noted that this reviewer has had better results, 
including higher accuracy, using low temperature rated “radar” type level transmitters. 

3.1.3.14 Power Plant Grounding 

Drawings of the main power plant ground electrode could not be located nor were details of 
this obvious from the site visit. However, grounding and bonding of the various equipment in 
the powerplant was observed, although in some cases the insulation was not to a high 
standard. 

No reports giving the station ground resistance relative to remote earth could be found. 

3.1.3.15 Distribution Feeders 

There are two 4160 volt distribution feeders in the 4160 volt switchgear line-up. These feed 
two overhead pole lines via short cables. Outgoing lines are shown below. No problems 
were reported with this installation and no significant issues were visible.  

Future testing should include resistance testing to ensure a good connection between the 
over head line neutrals and the power house ground electrode (grid). 

3.1.3.16 Distribution Feeders 

There are two outgoing distribution lines fed from separate breakers in the 4160 volt 
switchgear. 
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Photo 53: Outgoing 4160 V feeders 

The 1995 automation project included feeder breaker control as shown on NTPC drawing 
No. P217-E010 Rev. D. 

3.1.3.17 Step-up Substation 

There is no substation at this site. 

3.1.3.18 Distribution System Grounding 

The details are not readily visible but the system appears to be adequately grounded. 
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3.2. CURRENT PLANT CONDITION 

3.2.1 Structures 

3.2.1.1 Power House 

The powerhouse floor slab shows numerous long cracks, with patterns suggesting 
differential settlement. 

As discussed in Section 3.1.1 above, the record drawings suggest that a number of mini-
piles were installed in 1987 to support the floor (possibly 18 in total). However, Tetra Tech 
EBA report undertaking 12 shallow boreholes, cored and augered through the slab, in 
September 1994 (See Appendix D). The fact that such an investigation took place, 
combined with the installation of thermosyphons that summer as well, suggests that the 
mini-piles were not effective, either because they were not installed at all or not installed 
correctly. 

Currently, the floor appears to be fairly level and the cracks show signs of age (Photo 54). 
This suggests that the thermosyphon installation has stabilized ground movements and any 
floor levelling operations, such as mudjacking, that may have been undertaken subsequent 
to their installation, were reasonably successful. Using a conservative green-house gas 
scenario, Tetra Tech EBA estimate that within 40 years, mean annual ground temperatures 
will have increased to within -4 to -5°C from the current estimate of about -8°C (see 
Appendix D). Associated with this warming is a deepening of the summer active layer and 
an increased potential for seasonal frost heave and settlement. There is a risk that the 
current thermosyphon configuration may not be able to effectively accommodate these 
changing conditions. 

 
Photo 54: General floor appearance 

 
Photo 55: Failed floor finish 
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The floor surface is epoxy coated, however this in very poor condition, with numerous flaked 
patches (Photo 55). The Plant Operators have observed considerable water flow into the 
plant during the summer, particularly on the south side. This suggests that exterior drainage 
is poor and that the wall base is not weather-tight around its perimeter. The current grade 
along the south side is at, or slightly above, floor slab level. The water ingress problem 
needs to be addressed, as wet floor areas are a slipping hazard in and of themselves, and in 
rooms with electrical equipment pose an additional shock hazard. 

The building superstructure is currently serviceable, however it shows numerous signs of 
age and possible progressive deterioration that will eventually lead to failure. The inner liner 
is loose in many places, where the screws fastening it to the inner wall panel construction 
are missing or have loosened. Both the interior and exterior cladding are buckled at the 
south-east corner of the building, and the inner liner is also loose and buckled on the north-
east corner (Photo 56 and Photo 57). In the former case, the damage may be due to the 
building having been struck about 0.7 m above grade, although there are no scratches 
visible to the exterior corner flashing. An alternate cause of this damage may be structural. 
The wall panels act as compression members supporting the roof and snow weight, but they 
also provide lateral rigidity to the building as shear walls. A large wind event would tend to 
increase the compression forces at the building corner considerably and if severe enough 
would cause the corner to buckle. Current climate change trends are leading to an increase 
in precipitation in many Canadian communities, particularly in the North. Snow and 
associated wind loads can be expected to increase to values well above those for which the 
current superstructure was designed. 

The roof purlins are not visible, nor are their shoes where they bear on the walls, and so 
their condition is unknown. The central roof truss appears to be sound and the tie-rod 
bracing seems to be reasonably tight. As noted above, snow loads will likely increase, 
starting in the near future. The current purlin spacing is about 2.8 m and neither the standing 
seam roofing, nor the purlins themselves are likely to have much excess capacity. 

The internal pipe and duct support structures appear to be serviceable. A number of the 
welded angle connections are leg edge to leg edge butt welds with poor quality weld seams 
(Photo 58 and Photo 59). Such welds are prone to sudden failure due to fatigue combined 
with local stress concentrations due to slag inclusions, incomplete metal fusion or other 
flaws. 

The two existing lifting devices are both deficient. The jib crane is a bought item that is 
currently tagged as being out of services, likely due to a lack of load rating. The column that 
supports it is a fairly light W200, which is prone to torsional buckling and has only limited 
support at its top. The lack of a clear load path for all positions of this jib would make it 
difficult to load-rate and would likely result in a rating well below the capacity of the jib itself. 
The rolling hoist gantry is a pre-engineered item rated at 1 ton capacity, but it has a trolley 
rated for 2 tons. The wheels do not lock in position. 
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Photo 56: Buckled cladding at south-east corner 

 
Photo 57: Loose and buckled cladding, 

north-east corner 

 
Photo 58: Butt-welded pipe rack brace 

 
Photo 59: General appearance of pipe rack 
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Photo 60: Jib crane and supporting steel framing 

 
Photo 61: Rolling hoist gantry 

The two man-doors both have damaged hinges (Photo 62) that need replacing and do not 
swing properly. Snow and ice accumulation on the exterior makes opening these doors 
difficult (Photo 63). Only one door has interior panic hardware. 

 
Photo 62: Main entry door with failed hinges 

 
Photo 63: Snow build-up at door 
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3.2.1.2 Radiator Racks 

The exterior radiator racks appear to be in serviceable condition. The rack supporting the G1 
and G2 radiators and the fuel cooler appears to have stayed level, judging from the glycol 
headers leading to and from the building (Photo 64). The G3 radiator rack also appears to 
be stable and the flexible joints in the glycol headers are relatively straight (Photo 65). 

 
Photo 64: G1 and G2 radiator glycol piping 

 
Photo 65: G3 radiator glycol piping 

3.2.1.3 Tank Farm 

The four tanks currently being used to store fuel are single-walled. The fifth, double-walled, 
tank is not yet in service and by itself will store about 25% of the plant’s yearly fuel needs. 
For the current fuel storage concept, an impermeable bunded tank area that provides full 
containment in the event of a leak is essential. Although NTPC staff alleges that the 
containment is lined, there are no record drawings of this and the condition of the possible 
liner is not known. At the very least, a flooding test should be conducted. 

3.2.1.4 Office/Accommodation Trailer 

The accommodation trailer is functional and in reasonable condition. The floor is level and 
there is no evidence of settlement of any of the timber cradles supporting the trailer or the 
gravel pad below. 

The trailer layout apparently does not comply with current NTPC requirements, in that it 
contains only one single bunkroom, which does not allow for acceptable mixed-sex 
occupation. 
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3.2.1.5 Exterior Storage 

The existing light storage building and single sea can are both unheated. Snow is seen to 
build-up in front of the doors. The operator notes that two sea cans, with one heated, would 
be a preferred exterior storage solution and the sea cans should be elevated to avoid snow 
accumulation in front of the doors. 

The exterior pole rack and transformer storage platform both appear stable and serviceable. 

 
Photo 66: Exterior cold-storage shed. 

 
Photo 67: Pole rack and transformer platform 

3.2.1.6 Summary of Remaining Structural Component Life 

As mentioned above, the building structure as a whole is showing indications of being at its 
capacity limit and due to climate change, will likely see snow and wind loads in excess of 
past values. A review of total annual precipitation for the site as published in Environment 
Canada’s Climate Normals confirms precipitation values having a rising trend; see Figure 2. 

 
Figure 2: Total annual precipitation in Sachs Harbour 

(source: Canadian Climate Normals) 
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Table 3 summarizes the subjectively estimated remaining life of various structural 
components. 
Table 3: Civil components requiring addressing 

Component Years 
remaining 

Remarks 

1. Powerhouse substructure 5 - 20 Potential for additional settlement. 

2. Powerhouse substructure 0 Water ingress 

3. Building superstructure 0 - 5 Walls and roof, at capacity limit 

4. Interior pipe and duct rack 0 - 10 Substandard welding 

5. Jib crane and supporting framing 0 Currently out of service 

6. Gantry crane 0 Wheels don’t lock and load rating 

7. Doors 0 Hinges failed, missing panic bar,  snow 
accumulation. 

8. Radiator racks 20 - 40  

9. Tank farm bund 0 Flood test required. 

10. Accommodation trailer 0 Does not meet NTPC co-ed usage 
requirements 

11. Outdoor storage 0 One heated space required 

3.2.2 Mechanical Systems 

3.2.2.1 Diesel Genset G1 

Genset G1 was manufactured in 1994 and is the second oldest of the three gensets.  
According to the preventative maintenance (PM) history provided by NTPC, the last major 
overhaul (10,000 hr) was completed by Finning in August of 2008. PM history dates back to 
February 2007 based on the information provided by NTPC. A bearing was changed on the 
generator in October 2010 and an unscheduled shutdown occurred in December 2010 due 
to a starting system problem. There were no other reported problems of any significance 
since 2007. Engine oil is changed at 250 hour intervals and oil is sampled regularly for early 
signs of problems. Both of these practices are consistent with good industry practice from a 
preventative and predictive maintenance perspective. 

The engine hours accumulated over the duration of the eight year PM history (i.e. February 
2007 to February 2015) was 10,480 hours resulting in an average of 1,310 hours per year 
and a corresponding utilization of 15%. The average utilization since the genset was 
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installed is slightly higher at 21%. The current cumulative hours for the genset are 
approximately 39,000 hours. 

The CAT 3412 is a common engine and it is expected that spare parts will be readily 
available for at least the next 10 years if not longer. It is our opinion that G1 can continue to 
be used as one of the primary generating units for the power station.  

3.2.2.2 Diesel Genset G2 

Genset G2 was manufactured and installed in 2013 and is the youngest of the three 
gensets. It uses newer diesel engine technology, such as electronic fuel injection controlled 
by an engine control module. This type of engine (Series 60 Detroit Diesel) is considered to 
be an efficient turbocharged diesel engine and is used in many different applications 
(forestry, mining, transportation etc).   

Since 2013 the engine has accumulated approximately 4,936 engine hours resulting in an 
average of 2,470 operating hours per year and a utilization of 28%.   

The PM history indicates one significant event with the genset that included refurbishing of 
the generator due to short to ground that was caused by a generator bearing failure. There 
were other minor unscheduled shutdowns including failed surge suppressors and a low 
coolant sensor failure. Regular equipment inspections and oil changes were recorded in the 
PM history log. These are consistent with good industry practice. 

It is our opinion that G2 can continue to be used as one of the primary power generating 
units for the power station.    

3.2.2.3 Diesel Genset G3 

Genset G3 is the oldest of the three gensets and has the most accumulated hours at 79,400 
and is reaching its useful life. The genset was installed in 1984 according to the NTPC 
drawings, presumably to replace the original genset. The PM history for G3 dates back to 
February 2000. The last major overhaul (20,000 hr overhaul) was done in August 2008 by 
Finning. The generator bearing was changed at this time as well.  A minor issue included 
adjusting the Barksdale switch down to 165° F due to the engine running hot. This switch 
controls the radiator fan motor (in an on/off mode) and is located on the coolant return pipe 
back to the engine. Another minor issue included repairs to a leaking governor shaft.   

There were no other reported problems of any significance since 2000. Engine oil was 
changed at 250 hour intervals and oil was sampled regularily for early signs of problems.  
These practices are consistent with good industry practice from a preventative and 
predictive maintenance perspective. 
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Since February 2000 the engine has accumulated approximately 32,400 hours resulting in 
an average usage of 2,160 hrs per year and a corresponding utilization of 25%. 

G3 is a CAT 3606 and is over 30 years old. The common base for the engine and generator 
has been modified to accommodate the generator (Photo 22) in order to match the 
centreline elevation of the engine’s crank shaft. This arrangement could cause a premature 
failure of the generator bearing due to a lack of stiffness. Likewise, the elastomeric vibration 
isolates are showing signs of breaking down and have will need to be replaced soon. The 
genset is close to reaching its useful life. 

In our opinion, the G3 should be replaced within the next five years based on its current 
utilization rate. 

3.2.2.4 Fuel System 

The current fuel supply system for the power station includes four existing, single-walled 
90,000 litre horizontal storage tanks (Photo 25) that are not code compliant. They are 
labelled Tank 1 to 4 on the NTPC fuel system P&ID.  A fifth 90,000 litre tank (Tank 6) is a 
double-walled tank and meets the ULC requirements for above ground storage tanks.  
Having said that, this tank has not been commissioned yet. Currently, the four single walled 
tanks supply directly to the suction side of the fuel transfer pumps. NTPC diesel fuel oil P & 
ID P217-5033-M-01 Rev 0 shows the current arrangement. 

NTPC plans to remove the existing four single-wall tanks and commission the fifth double-
wall 90,000 litre storage tank. Due to a lack of storage volume, the new 90,000 litre tank 
would need to be fed from another storage tank with adequate volume for a year’s supply.  
Currently the four 90,000 litre tanks have adequate storage volume for a year’s supply of 
fuel for the power station. The storage tanks are not code compliant and pose a significant 
potential environmental risk.   

a)  Exterior Tank and Containment 

The existing four, single-wall, 90,000 L tanks (Tanks 1 to 4) are not code compliant and 
pose a significant potential environmental risk since they supply fuel to the power station 
from the bottom of the tanks. In the event of a piping failure (between the tanks and the 
power station transfer pumps) a significant quantity of fuel would be spilled in an 
uncontained area. Fracture of one of the fuel tanks would result in a contained spill within 
the bermed area but, as discussed in Section 3.2.1.3, the berm may not be lined and the 
integrity of the liner would need to be verified.   

There are motorized valves on each tank discharge that have not worked since they were 
installed, according to the operator. There is no way to automatically close the isolation 
valves so this is a manual operation. The Miltronics ultrasonic level indicators that were 
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originally installed were not reliable according to the operator. Based on a review of the 
equipment information provided by NTPC it appears that Murphy float switches have been 
installed. In our opinion, these tanks should be removed from services as soon as practically 
possible. 

The new 90,000 litre double-wall storage tank (Tank 6) was manufactured by Tidy Steel-Fab 
Ltd. in 2006 and was most likely installed in 2007 according the NTPC drawings. This 
double-wall tank is a vacuum monitored tank and was built to ULC 601 which is a standard 
for shop fabricated steel above ground storage tanks for flammable and combustible liquids.  
The tank includes a Morrison 95 % overfill valve with integral vacuum breaker to prevent 
overfilling the tank. Essentially an integral float system shuts off the valve when the level 
reaches 95%.   

The vacuum breaker in the Morrison valve is designed to prevent siphoning in the event of a 
supply pipe failure. The tank is also configured with an anti-siphon valve installed at the top 
of the tank to prevent siphoning in the event that the pipe fails between the tank and the fuel 
transfer pumps. Essentially, it is a spring loaded valve that opens due vacuum when the 
pumps are operating but will prevent siphoning if the pumps are off and the pipeline fails. 
Correctly sizing the anti-siphon valve is important to ensure trouble-free operation of the 
pumps and to prevent siphoning in the event of a failure.   

Tank 6 has an inter-tank leakage detection system (i.e. vacuum monitored) designed for 
double-walled tanks, so that an alarm sounds in case the primary tank leaks. Currently, 
there is no such leak detection system provided and based on our review of the drawings 
there are no plans to install such a device.   

In our opinion, Tank 6 is suitable for operation but it needs to be properly commissioned.                        

b)  Exterior Piping 

Our inspection of the exterior piping indicates that it was installed adequately with bellows 
type expansion joints at several locations to allow for thermal expansion of the pipe during 
temperature changes. The piping (above ground) was well supported at regular intervals 
consistent with good pipe installation practices. Having said that, the piping appeared to be 
buried as it extends along the west wall of the power station and re-surfaced on the north 
side of the building (Photo 27). 

This buried portion of the piping (i.e. between the storage tanks and the power station) 
would be subjected to galvanic corrosion depending on the extent of galvanic dissimilarity 
between the ground and the steel pipe. The original “as-built” drawings date back to 1977 
and there is no reason to believe that the piping was modified near the power station. The 
piping would need to be exposed and ultrasonic thickness measurements would be required 
to confirm the integrity of the piping. 
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c)  Fuel Transfer Pumps    

The fuel transfer pumps (one operating and one standby) draw fuel from the 4 inch suction 
header and deliver the fuel through a cartridge type filter and then to the main fuel day tank 
(Photo 29). The positive displacement pumps appear to be part of the original installation 
based on our inspection and a review of the drawings. Given the vintage of these pumps, 
spare parts availability will likely be a problem. These pumps are critical to the reliable 
operation of the power station and, in our opinion, have reached their useful life. 

d)  Day Tank 

The two 1,140 L day tanks are connected together on their discharge pipes. Basically, the 
main fuel tank’s level controls the fuel transfer pumps to operate within a certain range.  The 
standby tank level will be the same as the main tank since they are connected together on 
the discharge.  Based on the location of the Murphy switches installed on the main tank, the 
tanks operate between approximately 60% to 90%. 

Both day tanks are buckled inward due to vacuum (Photo 30).  According to the operator, 
this occurred due to a freezing problem of the vent line that extends from the top of the two 
tanks back to the storage tank (Photo 28). When the vent line was blocked off, the pumps 
drew a vacuum in the tanks and caused them to buckle inward. In our opinion, these tanks 
should be taken out of service and replaced since the pressure integrity of the tanks has 
been compromised. 

e)  Fuel Piping to Engines 

The fuel supply is by gravity from the fuel day tanks to the engines. There is no filtration 
between the day tanks and the gensets. The main fuel supply (just downstream of the day 
tanks) has a Morrison type fuel shut off valve (fuseable valve) that is designed to shut off the 
fuel supply in the event of a fire. 

The fuel lines (supply and return) extend along the north wall of the building and branch of to 
each genset as shown in Photo 31and Photo 32. There are fusible valves (firomatic type) 
located at each genset that shut off the fuel in the event of a fire. The fuel supply piping is 
supported in the vertical direction only in many places with insufficient lateral support. The 
piping is a combination of threaded and socket welded connections.  

Threaded connections can leak and are susceptible to fatigue failures (i.e. reverse bending 
fatigue) when subjected to vibration at or near the piping’s natural frequency. For these 
reasons, threaded connections should be avoided whenever possible (socket welded 
connections preferred). Having said that, the piping appears to be compliant with the 
relevant codes. 
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f)  Fuel Cooler 

The fuel cooler was added after the original installation according to the drawings. The 
cooler is a Ruffneck heat exchanger, model AH-16A-A3A1-A1 with a cooling fan driven by a 
0.25 hp, 120V, 1725 rpm motor. The diesel fuel is cooled through the heat exchanger before 
it returns to the fuel day tanks. The temperature of the diesel fuel in the day tanks controls 
the operation of the fan. 

The cooler appears to be in good condition and a fairly recent model. 

3.2.2.5 Cooling Systems 

The cooling systems for all three gensets are similar in configuration, with radiators mounted 
remotely and engine-driven cooling pumps. Each system has an overhead expansion tank 
piped to the coolant return line of the engine. G1 and G3 are combined cooling systems (i.e. 
jacket water, aftercooling and oil cooling in a common system) whereas G2 has a separate 
air-to-air charge air cooling system.   

a)  G1 Cooling System 

The original cooling system design has been modified into three separate coolings systems: 
one for each genset. G1 utilizes the original piping configuration and uses two radiators 
connected in a parallel configuration. Presumably, the two older radiators used for G1 have 
been subjected to fouling over the years and two are required to satisfy the heat rejection 
requirement for the engine.  

The cooling system for G1 supplies heat to a unit heater near the engine by directing flow 
from discharge of the engine cooling system and returning it to the return piping back to the 
engine. No coolant leaks or visible signs of problems were observed during the inspection. 
Suitable expansion joints (bellows type) were used at the engine (Photo 13) and radiators 
(Photo 12) consistent with good industry practice. 

b)  G2 Cooling System 

G2 has a relatively new radiator (installed in 2013) to reject jacket water and oil cooling heat 
(Photo 19). The radiator is located close to the radiators for G1. The engine driven coolant 
pump circulates coolant out the radiator and back to the engine. A 3-way temperature 
control valve re-directs coolant back to the engine during start up until the coolant reaches 
its correct operating temperature. At this point the 3-way valve directs flow back from the 
radiator to the engine.   

A unit heater is connected to the cooling system piping for G2. The supply and return piping 
are connected to the discharge pipe so no flow will be directed through the heat exchanger 



Sachs Harbour Power Station 
Asset Health Assessment and Plant Replacement Study 55 

GEA Gygax Engineering Associates Ltd. 1 February 2016 Rev. 0 

(i.e. there is no pressure differential between the supply and discharge piping to cause flow 
through the unit heater). A simple fix would be to install a fractional hp circulating pump to 
pump the coolant through the unit heater. Control of the circulating pump would be based on 
the unit heater thermostat. Expansion joints were used at the engine (Photo 15) and radiator 
(Photo 19) and the piping was adequately supported. No coolant leaks or visible signs of 
problems were observed during the inspection.   

The charge air cooler for G2 is relatively new and piped with stainless steel tubing and 
rubber couplings at the engine (Photo 15) and the cooler. The charge air cooling piping near 
the engine connections have a significant unsupported span to the first pipe support. This 
may result in a piping vibration problem due to its low flexibility. The genset was not 
operating at the time so it was not possible to determine if there is a vibration problem. 

c)  G3 Cooling System 

The cooling system for G3 has an older radiator (Photo 23) that was likely part of the original 
installation. Given that this genset has a rating of 175 ekW it is probably fine for the 
remainder of the genset’s life. G3’s cooling system supplies heat to a unit heater from its 
discharge pipe with a small circulating pump that returns coolant to the return pipe to the 
engine.  

There is an interference problem with the piping near the JW return pipe connection to the 
engine. There is a rigid pipe support that secures the piping in place near the engine but the 
piping extends through a hole in the frame at the front of the engine with insufficient 
clearance. A quick fix would involve cutting the hole larger to allow the genset to move 
without rubbing against the pipe. 

No coolant leaks or visible signs of problems were observed during the inspection.  Suitable 
expansion joints (rubber connectors and bellows type) were used at the engine (Photo 21) 
and radiator (Photo 23) consistent with good industry practice.   

3.2.2.6 Exhaust Systems 

The exhaust systems for all three gensets comprise of expansion joints, silencers and 
exhaust pipes that extend from the turbochargers through the building wall and discharge 
vertically (Photo 68). Insulated thimbles were used where the exhaust pipes extend through 
the building wall. The connections to the turbochargers have bellows type expansion joints 
to allow for thermal expansion of the pipe and engine movement (Photo 69 to Photo 71). 

The condition of the exhaust pipes and silencers (i.e. internal corrosion) was not determined 
during our inspection. The silencers appear to be as part of the original installation. The 
exhaust pipes and silencers are not insulated which contributes to a substantial amount of 
heat gain inside the building, considering the exhaust temperatures involved. While this may 
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not be a problem in the winter, it would certainly increase the temperature in the building 
during the summer months.     

 

 
Photo 68: Exhaust pipes for G1 to G3 from left to right  

 
Photo 69: G1 exhaust pipes & silencer  

 
Photo 70: G2 exhaust pipes & silencer  

 
Photo 71: G3 exhaust pipes & silencer  
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3.2.2.7 Auxiliary Systems 

a)  Engine Lubrication Systems 

All three gensets are configured with engine mounted lube oil filters and lube oil drains that 
extend past the skid to allow for draining during oil changes. There are no issues identified 
for the lubrication systems. 

b)  Engine Pre-heating Systems 

The three gensets are configured with electric jacket water heaters for preheating. There are 
no issues identified for these systems. 

c)  Crankcase Ventilation 

The three gensets have closed-loop crankcase ventilation systems that separate the oil from 
the vapour and return the air to the air intake filter. The oil from the separator is directed to 
the engine’s oil sump. G1 and G3’s crankcase ventilation system is a Racor/Parker model 
CCV600 and G2’s is a Nelson/Winslow model 3200-H-175-E. It is understood that NTPC 
has a policy in place that specifies that all crankcase ventilation systems shall be closed-
loop. The current installation is consistent with their current policy. 

d)  Vibration Isolation 

G1 has eight rubber type vibration isolators to reduce the vibration transmitted to the 
concrete slab. During our inspection, G1 was operating and very little vibration was 
transmitted to the concrete. The isolators for G1 can likely continue in service for the 
remainder of the genset useable life. 

G2 has eight spring-type vibration isolators that are supplied with a top adjusting bolts and 
lock nuts to pre-load the spring and maintain the free and operating height of the spring 
isolator. The isolator’s bear onto the concrete floor with neoprene isolation pads and they 
are not bolted to the floor. In our opinion, the vibration isolation system for G2 is adequate to 
reduce engine vibration transmitted to the concrete floor.  

G3 has four elastomeric type vibration isolators that are cantilevered off the genset support 
frame. The vibration isolators are positioned between the genset frame and the steel based 
that is fastened to the concrete floor (Photo 72). The rubber has deteriorated to a point 
where a significant amount of the rubber is missing from the outer surface. These should be 
replaced on a priority basis. 



Sachs Harbour Power Station 
Asset Health Assessment and Plant Replacement Study 58 

GEA Gygax Engineering Associates Ltd. 1 February 2016 Rev. 0 

  

 
Photo 72: G3 Vibration isolator 

e)  Starting Systems 

The engine start systems for all three gensets use electric starter motors with bendix 
operating at 24 V DC. Batteries and their chargers are located reasonably close to the 
gensets near the building walls. See Section 3.2.3.9 below for comments on the batteries 
and chargers.    

3.2.2.8 Heating and Ventilation System 

The heating and ventilation system has been modified and added to over time. There are 
two 24 inch diameter intake fans that draw air from outside through arctic hoods and 
washable filters. An exhaust fan is located between the two supply fans (Photo 74) which 
does not make any sense as air will tend to short-circuit from the supply fans and out 
through the exhaust. Intake fan 2 is shown in Photo 75 and the air relief plenum with 
manually operated louvers is shown in Photo 76. The controls for the intake and exhaust 
fans are manual.     

There are three unit heaters (Photo 77 to Photo 79) that supply heat for the building based 
on the setting of the thermostats mounted on the walls. Each unit heater is supplied by a 
genset. The unit heater for G2 does not work due to an incorrect piping configuration (see 
Section 3.2.2.5). Additional radiant heat is provided from the genset that is operating at the 
time. There is also heat rejected into the building from the un-insulated cooling pipes, 
exhaust pipes and silencers. The heat gain in the winter did not result in high building 
temperatures (approximately 25°C) but during the summer the building would be 
significantly hotter. 

There are also two roof vents on the north side of the sloped roof (Photo 68). It’s likely that 
these provide some measure of natural ventilation as the hot, buoyant air stratifies toward 
the top of the building.        

There is no proper heat recovery system to extract heat from the gensets cooling systems 
for building heat or for district heating. Typically this would include a heat recovery 
exchanger for each genset’s cooling system and a building heating loop along with the 
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possibility to provide district heat for other buildings. Currently, each genset has its own 
dedicated hydronic unit heater and the remainder of the heat is rejected by its radiator. The 
current arrangement is very limited. By integrating a heat recovery system a significant 
amount of heat could be exported to other buildings nearby. 

 
Photo 73: Intake hoods on west side of building  

 
Photo 74: Intake fan 1 (left) and exhaust fan 

 
Photo 75: Intake fan 2  

 
Photo 76: Air relief plenum with manually operated 
louvers  

 
Photo 77: Unit heater supplied by G1  

 
Photo 78: Unit heater supplied by G2  
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Photo 79: Unit heater supplied by G3 

3.2.2.9 Fire Protection 

There is no fire protection or detection system provided for the power station. As per the 
National Fire and Building Codes, a fire detection system is not required and the existing 
plant does not have such a system. However, provision of both fire detection and protection 
systems would be considered good current practice considering the critical nature of a 
remote power station. 

3.2.2.10 Summary of Remaining Mechanical Equipment Life 

Table 4 summarizes the estimated remaining useful life of the major mechanical 
components of the plant. 
Table 4: Remaining Mechanical Equipment Life 

Component Years 
remaining 

Comments 

1. Fuel storage 
tanks 1 to 4  

0 These tanks are single-wall tanks and they are not code 
compliant. They have bottom discharges which poses 
significant environmental risk. The electric isolation valves on 
each tank discharge do not work. 

2. Fuel storage tank 
6 

25 This tank was manufactured in 2006 to ULC 601 and meets 
all the current code requirements.  

3. Fuel transfer 
pumps 

0 to 2 The two fuel transfer pumps and appear to be part of the 
original installation. Given the vintage of these pumps, spare 
parts will likely be an issue. These pumps are critical to the 
operation of the power station and have reached their useful 
life.   

4. Fuel day tanks 0 These tanks have buckled inward due to a vacuum event.  
They were manufactured from very thin mild steel measured 
to be 0.072 inches thick. 

5. Fuel piping to 10  
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Component Years 
remaining 

Comments 

engines. 

6. Fuel cooler 10 to 20 This is a relatively new heat exchanger. 

7. G1 engine 10 to 20 The engine hours were approximately 39,000 at the time of 
the inspection. This is a common CAT engine and it is 
expected that spare parts will be available for some time. The 
life expectancy will depend on preventative and predictive 
maintenance methods and its utilization.  

8. G2 engine 25 This engine was manufactured in 2013 and has accumulated 
approximately 5,000 hours. The life expectancy will depend 
on preventative and predictive maintenance and its utilization.  

9. G3 engine 5 to 10 This engine has accumulated approximately 80,000 hours 
and is reaching its useful life.  At the current utilization rate it 
will reach 100,000 hours in less than 10 years.   

10. G1 cooling 
system 

0 to 5 The remaining life relates to the radiators that were part of 
the original installation in 1976. Two radiators are being 
operated in a parallel configuration likely due to substantial 
fouling over the years in service. This combined with the 
potential of metal fatigue of the tubes limits their useful life.   

11. G2 cooling 
system 

25 This is a relatively new heat exchanger and was installed in 
2013.   

12. G3 cooling 
system 

0 to 5 The remaining life relates to the radiator as it was part of the 
original installation in 1976 which puts it at 40 years old.  The 
capacity required, considering it rejects heat for a 175 kW 
genset, is less than the original genset at 300 kW. Fouling 
and the corresponding reduced heat rejection capacity is very 
likely. 

13. Engine exhaust 
systems 

2 to 5 All three engines have bellows type expansion joints and 
silencers that are installed inside the building.  The exhaust 
pipes extend up vertically on the east side of the building and 
each exhaust pipe is supported by a two guy-wire restraint 
secured to the building. The prevailing wind (based on our 
site inspection) is from the north which means there is no 
support for the exhaust pipes.  Corrosion due to H2SO4 is 
likely due to hot gas condensation.  We were not able to take 
thickness measurements of the silencers and exhaust pipes 
but have estimated the life nevertheless, on the conservative 
side.   

14. Engine preheating 
systems 

0 to 5  

15. Engine starters 5 to 10  
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Component Years 
remaining 

Comments 

16. Building heating 
and ventilation 
systems 

0 to 5 The original supply air fans have been replaced with 24 in 
diameter fans. The heat rejection of one genset during the 
summer will likely result in high building temperatures. The 
ventilation system is completely manual and there is no heat 
recovery system other than hydronic type unit heaters that 
are supplied by its genset. The unit heater for G2 does not 
work. 

17. Fire detection 
system 

N/A  

3.2.3 Electrical Systems 

3.2.3.1 Generators 

To determine the generator life expectancy based on insulation condition would require 
extensive testing, however, without similar regular historical test results, even 
comprehensive testing cannot provide a definitive definition of life expectancy. 

The remaining insulation life depends on many factors, including the type of original 
insulation, the loading on the generators, the generator design temperature rise, the ambient 
temperatures, occurrence of voltage surges as may be generated by circuit breakers. What 
can be said in general is that after 20 years of continuous operation, the generator insulation 
can be considered to have achieved its normal life expectancy. Since these generators do 
not operate continuously, a life span longer than a 20 year can be expected.  Consideration 
must also be given to the remaining bearing life, since generator failures are often due to 
bearing failure. 

3.2.3.2 Switchgear 

The switchgear is of the early 70s vintage and can be considered obsolete. Additionally, the 
circuit breakers are of the oil type and present a fire hazard. 

In accordance with the operational note taped to the G3 circuit breaker it would appear that 
the switchgear line-up is somewhat mechanically distorted which prevents the proper 
racking in of at least one of the breakers. This could potentially represent a safety hazard. 

The appearance of the switchgear confirms that for the most part it appears to be in good 
condition. However, switchgear of this age can be considered to have reached the end of its 
service life. Components are obsolete and the insulation systems can be considered to be 



Sachs Harbour Power Station 
Asset Health Assessment and Plant Replacement Study 63 

GEA Gygax Engineering Associates Ltd. 1 February 2016 Rev. 0 

suspect given the age of the equipment. Extensive testing could indicate the condition of the 
insulation, but not guarantee failure free operation. 

It is understood that currently maintenance has not been a significant problem, but that 
spares are difficult to source. In addition to being obviously obsolete, the switchgear utilizes 
oil circuit breakers and depending on the total quantity of contained oil, may not comply with 
current codes (Reference: Canadian Electrical Code, CSA Standard C22.1, Rule 26-012). 
By current practice, oil type switchgear would not be used inside a building as it presents a 
fire hazard. Where older equipment such as this does exist, the current best practice would 
require fire protection within the breaker cubicle such as by inert gas or CO2. (Normally, we 
recommend inert gas rather than CO2, but if the gas is just being injected into the breaker a 
cubicle CO2 does not represent an undue safety hazard). 

There are several identified switchgear problems, including the fact that the cubicle housing 
generator G3 circuit breaker is distorted and the circuit breaker is difficult to access. The 
practical solution for this problem is new switchgear. 

The switchgear circuit breaker themselves register a significant number of mechanical 
operations due to generator set starting and stopping. This takes a significant toll on 
mechanical parts over the years. The circuit breakers see very few short circuit faults over 
their life, but in the event of a malfunction they must still interrupt fault currents of many 
kiloamps reliably within just a few milliseconds. Typical faults that occur within the circuit 
breakers are short circuits due to insulation breakdown, damage and wear to the mechanical 
connections and incorrect operation, for example due to worn contacts and/or contacts that 
do not close in unison. In addition, there may be problems with circuit breaker mechanical 
and electrical interlocks.  

Equipment of this age should be regularly and carefully tested in order to provide reasonable 
assurance of reliability. Timing tests, resistance tests across the closed contacts and motion 
tests on individual components within the circuit breaker are important in this regard. NETA / 
ANSI Standard ATS-2009, Standard For Acceptance Testing Specifications for Electrical 
Power Equipment and Systems, clause 7.6.2 Circuit Breakers, Oil, Medium- and High-
Voltage, (available upon request) details oil circuit breaker test procedures for new 
installations. With the exception that test voltages would typically be lower for old equipment, 
these tests are generally applicable for existing installations. There does not appear to be 
any switchgear test history apart from protective relay testing, which is another matter. Any 
testing performed must follow all code / statutory safety procedures and good practice. IEEE 
Standard 510 “Recommended Practices for Safety in High Voltage and High Power Testing” 
provides pertinent safety guidelines. 

However, even test results records as successful, it would still be difficult to accurately 
predict the future operation and remaining life of equipment of this age. 
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One point that must be kept in mind when replacing older switchgear, such as equipment 
utilizing oil circuit breakers, is that the usual replacement consists of vacuum circuit breakers 
and these generate higher surge voltages relating to vacuum bottle contact pre-strike and 
restrike phenomena when the breakers open and close. This stresses insulation, in 
particular that of dry type transformers and generators, to a higher degree then occurred in 
the past when utilizing oil or air circuit breakers. Consequently, for reliable long-term 
operation, vacuum circuit breakers often necessitate the installation of surge arrestors and 
capacitors at the terminal equipment. 

3.2.3.3 Generator Control System 

PLC automation was added in 1995. The equipment includes an Allen-Bradley PLC 5 
system with a SLC-5/03 CPU processor and 1746 series I/O modules. This is older 
equipment, but new units are still available from Allen-Bradley and this line of controllers is 
fully supported. The current equivalent would be Allen Bradley CompactLogix controllers, 
which can be migrated to. However, there are still a large number of the older systems in 
use and they will be fully supported for some years to come. 

The plant automation is minimal, there is no operator HMI and the control system is not 
designed for complete unattended automatic operation. However, for what it was designed 
to do, the existing system would be suitable for at least the next 10 years. 

3.2.3.4 Generator Governors And Voltage Regulators 

This equipment is all older model electronics, which is still widely used, and appears to be in 
good condition. 

3.2.3.5 SCADA System 

The SCADA system adequately performs its limited function of remote data acquisition, 
status display and alarm reporting. 

3.2.3.6 Station Service  

The age of the two station service transformers is unknown and it is assumed they were part 
of the original installation although the Polygon 600 to 208/120 volt unit appears to be 
perhaps newer than the Wirtanen Electric 4160 to 600 volt transformer. 

These dry type transformers have a shorter life expectancy than oil filled units. It was not 
possible to confirm the age of these transformers, but if they date from the early 70s they 
should be considered to be near the end of their reliable life. 
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Both the 4160 volt to 600 volt and the 600 volt to 208/120 volt transformers do not appear to 
have a spare nor is there a redundant supply. Hence, failure of either of these transformers 
would result in a plant outage. 

3.2.3.7 Motor Control Centre 

The motor control centre is a Cutler Hammer unit. The MCC drawings date from the 70s and 
the MCC is essentially obsolete in that it is not a current model, but parts should still be 
available, although some modifications may be required to fit new contactors, circuit 
breakers, and overload relays in the existing wrappers. The MCC appears to be in good 
condition and there were no reports of any specific problems and there are a great many 
MCCs of this age still in service in industry. However, for a power plant where reliability is 
essential, this equipment can assumed to be near the end of its reliable service life. 

Replacement parts will become difficult to source meaning substitutes will have to be used 
which will often require modification to the cubicles to permit installation. 

With equipment of this age bus bar joints, motor starter stabs and bus bar insulators could 
easily fail, in turn resulting in an MCC catastrophic failure and a power outage, as there is 
only one MCC serving all 3 gensets. 

3.2.3.8 Variable Frequency Drive (VFD) 

Currently there is only one variable speed drive controlling a charge air cooler motor. It is 
quite typical to provide variable speed drives for radiator fans as this provides more 
economical operation than simply starting and stopping fixed speed fan motors. 

The VFD is a reasonably modern ABB model ACS 600 and appears to be in good condition. 

3.2.3.9 Batteries and Charger 

This equipment is old, but appears still serviceable. However, batteries especially if they are 
not flooded station type batteries, deteriorate over a few years with the time frame 
depending on the type of battery and conditions of service. For many industrial installations 
insurance companies, for loss of production insurance, require that batteries be subject to a 
discharge test every one or two years. Such testing is recommended. 

New batteries and racks with appropriate (redundant) chargers would be appropriate. 

3.2.3.10 Power Plant Building Wire and Cable 

Properly sized and rated Teck cable installed in dry locations of reasonable temperature 
should have a service life of at least 50 years. This assumes several things including: if 
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cable is sized for “spaced” installation, air space is maintained around the cable; the original 
terminations have been properly made; the cable is not bent sharply or mechanically 
damaged; and the cable is not subject to voltage spikes. 

A point to note is that for any Teck cables that date from the 70s or earlier there are 
concerns regarding the fire retardant properties of the cable jackets. (There were several 
court cases concerned with this issue.) It is noted there is some wire and conduit and some 
Teck cable and it is not clear when all the Teck cable was installed. At many other 
installations using older Teck cable, remediation has been undertaken, including  stripping-
off the jackets within electrical rooms and cable spreading rooms or painting the cables with 
flame retardant compound in order to eliminate the fire hazard. 

In some cases the cable is not adequately supported in accordance with the C.E.C and 
some of the installations appear very untidy. 

3.2.3.11 Plant Lighting and Small Power 

The installation is serviceable. For a new installation high efficiency, enclosed fluorescent 
fixtures with electronic ballasts or LED lights would be the best choice. For outdoor fixtures 
low temperature rated LED floodlights are available and we have successfully used these in 
the north. 

3.2.3.12 Heating and Ventilating (H&V) Controls 

The current system is essentially manual and works poorly. In an automated system there 
should be local heating and ventilating control so that an operator can easily adjust 
temperatures, air flows etc. or the control can be switched to automatic. For the current 
system, this degree of sophistication is certainly not realized. However, if a new heating and 
ventilating system where to be installed, then a suitable control system should be installed. 

3.2.3.13 Fuel Tank Instrumentation 

The Miltronics ultrasonic level transmitter is reported to be not working properly. It is noted 
that this reviewer has had better results including higher accuracy using low temperature 
rated “radar” type level transmitters. 

3.2.3.14 Power Plant Grounding 

The generator neutrals are all solidly grounded, thus providing the 4160 distribution system 
with a “system” ground. This is reported to work well at this installation with these units. 
However, for generators of different sizes and manufacture this cannot be guaranteed as 
third harmonic currents may flow in the neutral. If the generator winding is designed with a 
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two-thirds pitch, the third-harmonic voltage (and thus current) will be significantly 
suppressed, but zero-sequence impedance will be lowered, increasing the ground-fault 
current. As noted, no problems have been reported, but that is not to say that the addition of 
new and different generators could not cause a problem so new designs must be monitored, 
because to avoid problems with a high degree of certainty all generators must have the 
same design and pitch and be operated at equal loading. It should also be kept in mind that 
the zero sequence reactance of generators is typically lower than the positive and negative 
sequence generator reactance which means that the values of ground fault current may be 
significantly higher than the three phase and line to line fault currents. Internal ground faults 
in solidly grounded generators can produce large fault currents as described above. These 
currents can damage the generator laminated core, adding significantly to the time and cost 
of repair. With regards to safety, when multiple generators that are connected in parallel are 
solidly grounded, the neutral must be disconnected when a generator is being serviced as 
there could be a transfer of dangerous potentials to the generator being serviced from a 
system ground fault. 

In areas of rock and the permafrost, establishing a satisfactorily low system ground 
resistance can be an issue. However, with regard to the power generating station ground 
resistance to remote earth and the local distribution system ground resistance at the station, 
it is not currently possible to comment because ground resistant readings could not be 
found. New tests should be carried out. 

The status of the “equipment grounding,” that is the bonding and grounding between the 
non-current carrying parts of the various items of electrical equipment, appears to be 
generally acceptable, but this is difficult to confirm. Some grounding and bonding of 
equipment appeared to be poorly installed, although it may be adequate. In order to confirm 
the continuity of the equipment grounding system, use would have to be made of a milliohm 
meter to confirm that a low resistance path exists from all equipment frames to the station 
ground. Complete grounding drawings were not available, nor could a complete survey be 
completed in the available time as in an existing building it is very difficult to trace ground 
wires, as many connections are hidden. 

3.2.3.15 Distribution Feeders 

There appear no problems with the outgoing distribution feeders. 

3.2.3.16 Step-up Substation 

The generators are rated at 4160 Volts. Since the local distribution system operates at 4160 
Volts there is no step-up substation at this plant. 
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3.2.3.17 Distribution System Grounding 

The local distribution system is grounded at the station by the neutral grounds of the 
generators. Ground resistance test reports could not be located and apparently this testing 
has not been done for several years. Standard ground resistance testing is required to 
confirm the condition of the distribution system grounding at the source end. 

The ground grid resistance to ultimate earth should be tested for all facilities (using fall of 
potential method). 

3.2.3.18 Summary of Remaining Electrical Equipment Life 

Table 5 summarizes the electrical equipment remaining life estimates. These estimates 
assume normal maintenance and repair or replacement of normal wearing parts. The 
numbers also assume operation of the power station in the future similar to current 
operations, which are supported by a well-trained operator devoting very considerable time 
and effort to ensure smooth operation of the power station. The life expectancy shown does 
not consider that some of this equipment may not be code compliant, as this is generally a 
function of the installation details, not the equipment itself. 
 
Table 5: Remaining Electrical Equipment Life 

Item Years 
Remaining Comments 

1. Alternators 10 Without sophisticated testing it is not possible to accurately 
predict life. As there is a redundant unit this item is not as 
critical as others. 

2. Switchgear 5 The switchgear appears to be in reasonable condition, but 
equipment of this age is beyond its design service life and 
could be expected to fail at anytime because of high voltage 
insulation breakdown or other age related failures. The 
equipment is old, obsolete, and of the bulk oil type, thus 
representing a fire hazard. 

3. Voltage 
regulators, 
synchronizers, 
governors. 

10  This equipment is not the current models but still widely used 
and is generally serviceable. 

4. MCC 10 The MCC equipment appears to be in relatively good condition 
although it is old and of an obsolete design. Exact replacement 
components may not be readily available but similar 
replacement parts can be used. This equipment can continue 
to be used, but it’s reliability will be reduced. 

5. Variable speed 
drive 

10 There is only one variable speed drive, an ABB model ACS 
600. This equipment can be assumed to have at least 10 years 
of additional life 
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Item Years 
Remaining Comments 

6. Radiator fan 
motors 

2 to 5 A common motive is usually these motors would be bearings, 
especially considering the cold operating conditions. Whether 
bearing failure equates to motor failure depends on whether 
the fuel you was picked up at an early stage. As theses small 
motors have neither vibration sensors nor RTD’s on the 
bearings, impending failure can only be detected by a the 
operator noticing excessive noise or vibration or  based on 
hours of service and past history. For small motors such as 
this, the prudent solution is usually to have a spare motors on 
hand. 

7. Batteries and 
chargers 

2 Without carrying out tests, it is not possible to state what the 
remaining battery life is. 

8. Station service 
transformers 

2 With a relatively sophisticated testing, accurate prediction of 
remaining life is not possible. Failure of either of these dry type 
transformers would mean a station failure. Spares should be 
available on site as there is no redundant station service 
supply. 
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4. EQUIPMENT SELECTION AND CIVIL DESIGN 

In developing the upgrade and replacement concepts, a number of common issues need to 
be considered and addressed with regard to the mechanical, electrical and civil /structural 
functions of the power station. Based on the current plant assessment, and its identified 
deficiencies discussed in Chapter 3 above, the following sections present the concepts 
developed to resolve the principal issues for each of these disciplines. 

4.1. MECHANICAL EQUIPMENT 

4.1.1 Forecast Load Growth and Genset Sizing 

The firm capacity provided by the currently installed machines (300, 330, and 175 kW), 
would be 475 kW, which in accordance with NTPC criteria, must be 110% of the peak 
demand. As outlined in Chapter 2, the peak power demand is expected to remain at about 
200 kW for the foreseeable future but considering that previous peak demand reached 250 
kW, we recommend a plant with a firm capacity of no less than 300 kW. The current genset 
line-up is theoretically adequate to achieve the peak demand requirements. Having said 
that, G3 is quickly reaching its useful life within the next five to ten years.   

4.1.2 Fuel Systems 

For the prime power (i.e. NTPC terminology related to the power stations purpose and not 
the rating for the gensets) with a corresponding average demand of 114 kW (based on an 
annual generation of 1 GWh) the existing four 90,000 L fuel tanks (Tanks 1 to 4) have 
adequate fuel storage for approximately 1.2 years.4  

Likewise, the existing new 90,000 L fuel tank (Tank 6) has approximately 110 days of 
storage capacity at an average demand of 114 kW. This tank would need to be fed from a 
new PPD storage tank when Tanks 1 to 4 are removed from service. 

4.1.3 Engine Cooling Systems 

The existing engine cooling systems for G1 and G3 are approximately 40 years old and 
have reached their useable life expectancy. The radiator for G2 is only a few years old and 
can continue in service for quite some time. The cooling system for G1 and G3 should be 
replaced within the next five years. They could be designated as an emergency spares in 

                                                
4 Fuel consumption assumed at 0.27 L/kWh and each tank with a useable volume of 90% of its 
capacity 
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the event of a radiator failure on one of the other units. The cooling system for G2 could be 
used for all scenarios (expand and relocate). 

4.1.4 Engine Exhaust Systems 

The engine exhaust systems are subject to accelerated oxidation due to the high 
temperatures involved and the potential of acid formation due to condensation of the hot 
gases. For a continuous power station it is recommended that all exhaust systems be 
replaced for the upgrade and replace options. 

4.1.5 Lube Oil and Coolant Handling Systems 

The current lube oil handling system can be used for all options.  Likewise, the current 
coolant handling system can be used for all options. 

4.1.6 Auxiliary Systems 

The engine lubrication systems used are integral to the engines and these systems can 
continue to be used for all options. 

The jacket water electric heaters for preheating can continue to be used for all options. 

The crankcase ventilation systems for all three gensets can be used for all options. 

The vibration Isolation systems for G1 and G2 can continue to be used for all options. The 
vibration isolators for G3 should be replaced. 

The engine mounted electric starters can be re-used for all options. 

4.1.7 Heating and Ventilation Systems 

The building heating and ventilation system has been modified and added to over time. 
There is no heat recovery system with a proper building heating loop with the ability to 
export heat to other buildings nearby. The system uses unit heaters dedicated to each 
genset and the unit heater for G2 does not work. 

The equipment is controlled manually and has limited ability to limit the building temperature 
in the summer. All the equipment should be replaced with a proper control system for the 
replace option. For the upgrade option, the supply fans can be re-used. 
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4.1.8 Fire Protection Systems 

Provision of fire detection and protection systems is considered current good practice and 
may be required by underwriters in the event of any substantial capital upgrade works. The 
detection system would comprise pull stations, heat detectors and special UV/IR flame 
detectors, maintenance lockout switch and fire detection panel. In addition, an inert gas fire 
suppression system, comprising gas bottles, discharge piping and heads, etc. is 
recommended. The fire detection and protection systems would normally be interlocked with 
the genset control system. For the upgrade option we recommend installation of a fire 
detection system and a fire protection system for the replace option. 

4.2. ELECTRICAL EQUIPMENT 

4.2.1 General 

The existing control panels and switchgear, while serviceable in the short term, are obsolete 
and would be replaced for an upgraded or a new plant. 

It is not anticipated that a refurbished or new plant at Sachs Harbour would employ electrical 
equipment or systems very different in concept from the basic equipment currently installed 
at there, except oil circuit breakers would not be used.  Other significant changes would be 
the installation of an HMI monitor in conjunction with the PLC control system, the installation 
of more sophisticated station battery systems and provision of a redundant station service. 

4.2.2 Generator Voltage 

The current 4160 volt generator voltage would be appropriate for an upgraded or new power 
plant, but obtaining 5 kV class generators in small machines in the 150 kW range can be 
costly, limit vendors and involve long delivery times. One option to consider is purchasing 
600 volt generators and using a dry type 600 – 4160 volt delta – grounded wye step-up 
(unit) transformer for each generator. This would permit retention of one of the existing 
generators as it could still connect directly to the 4160 volt switchgear. 

4.2.3 Switchgear and Motor Control 

The current concept of 4160 volt switchgear would be appropriate for a refurbished or new 
power station. However, oil circuit breakers would, of course, not be used. The current 
industry choice would be vacuum breakers but it should be noted that when connected to 
dry type transformers or generators, this equipment must have surge arresters and 
capacitors in their terminal boxes. 
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4.2.4 Control Philosophy 

For any new or refurbished power plant at Sachs Harbour the objective for the control 
system design should be to provide a reliable, operator-friendly control system with full 
monitoring and automatic control functions capable of operating the station in unattended 
mode (for when the operator is not there), while still retaining all necessary functions for 
manual control of individual gensets in emergency situations. Failure of the central (master 
PLC) system during plant operation should not result in the shutdown of any operating sets, 
rather the sets should revert to manual control with appropriate operator alarms.  
Alternatively, a redundant master PLC could be used. The emphasis should be on reliability, 
with a user-centric design.  Manual operation should always be available during 
emergencies. 

Whereas an HMI would be provided for a new plant (actually two for redundancy), traditional 
control panels would also be included for emergency operation including manual generator 
start, stop and synchronization. 

In a new power station, the current NCPC general control concepts would be followed. It is 
understood that these include: 

• Basic manual controls that can be used to start a genset in an emergency. 

• The traditional panel meters and lamps on each switchgear generator panel let the 
operator know the engine and station status at a glance. This is something that is 
often hard to determine quickly from an HMI based system. 

• The use of PLCs with an HMI, as manufactured by well known automation equipment 
vendors has the advantage that the gear will be supported far into the future and the 
plant control system is not tied to one engine or equipment vendor. There are many 
gensets on the market with custom digital controls. While these are often very cost 
effective and reasonably functional, they offer limited opportunity for customization by 
the station owner, are often subject to obsolescence, and tend to tie the station 
owner to one genset vendor. 

• The use of a master PLC and HMI for overall control and alarm annunciation 
provides all the required features for a completely automated plant. 

When considering the control system basic design a point to note is that many vendors now 
offer diesel generator sets with local digital generator mounted panels. These not only 
provide local control functions, but also often incorporate protective relay features, provide 
synchronization, etc. Whereas these systems are economical to purchase and can be 
networked (using Modbus protocol or similar) to a central master PLC, they do tend to tie the 
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station to one generator manufacturer, these systems can become prematurely obsolete, 
and the cost of the software interfacing can often be surprisingly high. 

We recommend that power station central (master) control continue to be implemented in 
programmable logic controllers (PLCs). Some power stations have been designed where the 
control was implemented in instrumentation style DCS systems. Such systems are typically 
not fast enough to implement engine safety systems, are not well suited for discrete logic 
(having been developed for 4- 20 mA analog control), are difficult for the average electrician 
to understand and program, and usually have relatively high software purchase and 
development costs. 

In summary, several general control system philosophical statements can be made that 
should find general agreement with all stakeholders. The objective should be the provision 
of a reliable, operator-friendly system with full monitoring and automatic control functions, 
while still retaining the facility for manual control of individual gensets in emergency 
situations.  Failure of the central system during plant operation should not result in the 
shutdown of any operating sets. 

4.2.5 System Control Configuration 

Each diesel generator set should have its own unit PLC for engine protection logic and 
alarms or, as an alternative, could rely on a genset vendor supplied custom digital control 
system if such systems are approved by the NTPC. Each set should also typically have 
several backup hard-wired contacts and relays to provide emergency shut-down on loss of 
oil pressure, over-speed or other critical function.  

A central supervisory PLC should be provided to direct automatic control of sets and monitor 
and record plant load, genset performance, and similar data.  It should be capable of 
automatically starting, stopping and commanding the synchronization of sets as required to 
meet the load demand and other possible operator inputs such as selection of the level of 
spinning reserve, and selection of the most efficient unit to operate.   

The central system would also be able to bring a standby set on line if a running unit goes 
into alarm.  Facility would be provided so that the operator could set engine start-order in 
any desired sequence so that running hours could be balanced, or minimized/maximized on 
a particular set.  Provision would also be made for remote monitoring from a central NTPC 
facility. 

It is beyond the scope of this report to define all of the details of the ideal control system for 
a new or refurbished plant, including the specifics of control panels and other equipment. 
NTPC has system wide objectives that need to be explored in full and integrated with site-
specific requirements by the design team for any new facility. An effective and user-friendly 
system design implies basing this on studying how and why operators interface with the 
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station controls. Thus, to ensure usability, the design process must rely on user-feedback 
through evaluation and experience. We recommend that prior to the implementation of any 
new control scheme in a new or refurbished plant, extensive consultation be carried out by 
the designers with the appropriate NTPC personnel so as to arrive at the best possible 
system configuration. 

4.2.6 Control Panel Specifics 

The following are general guidelines only and should be considered as the basic starting 
point for discussion and evaluation for a new station design. If units with integral genset 
mounted local digital control panels are selected (as now offered by many genset vendors), 
then the following list of main panel controls would be significantly different. In such a case, 
the local operation of a generator set would physically be at the generator and these 
features would generally be implemented on the local panel. 

Furthermore, the “control panel” discussed herein should be a separate control panel. 

a)  Generator Functions: 

It is recommended that each generator set have controls and metering as follows: 

• 3 phase voltmeter function 
• 3 phase ammeter function 
• Frequency meter 
• Power-factor meter 
• kW load meter 
• Synchroscope (individual digital type suggested for each set rather than one 

common unit, as these are now viewed as more economical and user friendly) 
• Excitation current (for the brushless exciter).  Alternatively this meter may be located 

locally at the generators. 
• Manual synchronization and breaker control 
• Manual voltage raise/lower control 
• Auto-manual system control selection 
• Critical alarms 

b)  General Control Functions: 

• Engine remote (central panel) start/top controls 
• Engine emergency stop 
• Circuit breaker close/trip controls 
• Genset auto/manual mode control switch 
• Engine droop/synchronous selector switch (or digital keypad) 
• Speed raise/lower control 
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• Unit start and run sequence selection 
• Annunciator for critical alarms 

c)  Central Control Functions 

The central (master) PLC and HMI would provide automatic control, a system overview, 
display and log all alarms, include a data historian, provide the basics for daily operating 
reports and preferably include logic programming to assist in system problem diagnosis. 
Modern systems such as this often also include electronic copies of operating instructions, 
maintenance manuals and other documentation, as may be required by the operating and 
maintenance personnel. Provision would be made for connection to a SCADA for remote 
monitoring. 

4.3. CIVIL AND STRUCTURAL DESIGN 

4.3.1 Powerhouse Building 

From a civil-structural standpoint, the existing plant is somewhat cramped in places 
(particularly behind the electrical cabinets) and the equipment arrangement is a bit 
haphazard. In general, the layout is serviceable, however if a plant upgrade or replacement 
is considered, a better and more functional arrangement is desired. 

NTPC has indicated that they consider the Paulatuk Power Plant, as built in 2000, a “model” 
facility for the Sachs Harbour location. Thus, in general terms, the desired layout features 
are: 

• Separate engine bay, control room and electrical room. 

• Engine centreline spacing of about 3 m. 

• Roll-up door access to the engine bay, adequately sized for a genset entry using 
rollers. 

• Consolidated fluids handling and storage, preferably in a skid-style assembly. 

• Exterior silencers. 

• Access to the control room through a vestibule 

• Provision of a toilet within the power plant building. 

The Paulatuk Plant accommodates the above features in a building footprint of 16 m by 
10 m. The current plant building has a footprint of 11.5 m by 12.2 m, which amounts to 15% 
less floor area on a more square footprint than Paulatuk. 
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It has been noted above that ground temperatures and snow loads are showing an 
increasing trend as part of global climate change. The upgraded, or a new, plant will need to 
be designed to allow for these effects. 

Within the plant interior, pipe / duct supports and hoists are sub-standard. A new or 
upgraded facility must provide for robust interior framing to support piping and ducts and 
allow for flexibility in selecting lifting points. 

4.3.2 Site 

The current layout of the various structures on the site appears to be serviceable. However, 
the lack of an office within the power plant building means the operator is often in the trailer 
some 50 m away. There are a number of constraints that preclude a major re-arrangement 
of the power plant facilities: 

• The site slopes steeply to the north beyond the confines of the existing building and 
the radiator racks. 

• The municipal garage on the south precludes extending the power plant structures in 
that direction. 

• Powerhouse building access is easiest from the east, where there is a large 
reasonably flat, parking area. 

• Access to the yard from the north is along a narrow road and gate near the northwest 
corner of the fenced area. From here the ground slopes up considerably to the 
powerhouse building. 

• There is some space for moving the pole transformer storage platform northwards, 
but access for the line truck must be respected. 

• The pole storage rack cannot be moved, otherwise there is no room for the line truck 
alongside when loading a pole. 

In summary, there is limited scope for re-arranging the facilities at the site. 

The site surface is frozen for much of the year and trafficability is not an issue. The observed 
water ingress into the plant building along the south side does suggest that drainage needs 
to be improved. 
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5. PROPOSED SOLUTION OPTIONS 

5.1. DO-NOTHING 

By definition, the Do-nothing scenario entails no capital investment. All the current facilities 
would be retained and none of the currently existing deficiencies would be addressed. 

5.2. UPGRADE 

5.2.1 Scope of Work 

5.2.1.1 Structural and Civil Works 

Structurally, the existing building is assumed to be at its end of life and snow loads are 
expected to increase. As discussed in Section 3.2.1.1, there are signs that wall components 
have reached their ultimate strength limits during past events. The existing building system 
makes it difficult to reinforce individual structural components, as the wall and roof panels 
function as load bearing and building envelope elements at the same time. In addition, the 
inside wall surfaces are covered with a multitude of electrical cables, conduits and minor 
pieces of equipment. Therefore simply replacing the entire building structure would be 
impractical except as part of a complete facility replacement, but not as part of an upgrade 
scenario. 

To address this, we have developed concept that entails strengthening the existing building 
from the outside, allowing it to continue to function as a building envelope and as support to 
components attached to the interior of the walls. A structural “exoskeleton” would be 
attached to the exterior of the building (Sketch15). In addition, a new structural roof would be 
placed over (but not bearing on) the existing building roof. The exoskeleton would comprise 
pre-fabricated bracing panels located at the southeast and northwest corners of the building. 
The frame panels would be fastened to ledge angles that are first bolted to the 400 mm high 
vertical face of the concrete substructure perimeter, using drilled-in steel rod in epoxy grout. 
Collector members along the eaves and the gables would carry lateral loads back to the 
brace panels and serve as supports for new the roof rafters. The new structural roof would 
comprise the rafters, cold-formed Z-purlins at 1000 mm centres and 22 gauge metal 
cladding. It would not require insulation or vapour barriers, since the existing roof below 
would perform those functions. All new framing would be of galvanized HSS shapes and all 
field connections would be bolted. 

In order to improve the plant layout (Sketch 16), simplify equipment installation and reduce 
field erection and commissioning time, we propose that the bulk of the new electrical 
equipment be placed in modular “E-structures” (Sketches 11 and 15). Two modules, the size 
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of standard 30’ shipping containers, would provide adequate space. These would be located 
to the west of the existing plant, with a separation of about 2 to 2.5 m from the existing 
building so as not to interfere with the existing thermosyphon stacks located there. These 
electrical modules would be placed with their floor about 1 m above the main plant floor 
level, and be supported on gravel-filled corrugated steel pipe (CSP) pilasters, similar to 
those supporting the pole rack and transformer platforms. (We note that that Sachs Harbour 
has no pre-positioned drill rig or adfreeze piling materials). Elevating the electrical modules 
avoids snow accumulation and reduces changes to the ground thermal regime. The 
electrical modules would be connected to the plant building by means of a short, elevated, 
corridor. 

The poor drainage along the perimeter of the building, in particular the south side, would be 
addressed by installing a new French drain system, incorporating either heat-tracing or 
thawing pipes. 

5.2.1.2 Mechanical Works 

The upgrade of the current power station involves the following mechanical works:   

a)  Diesel Gensets 

• Continue to use existing gensets and replace G3 within the next 5 years with a 
150 kW genset. 

b)  Fuel System 

• Remove and dispose of the existing four 90,000 L single wall fuel storage tanks 
(Tanks 1 to 4). 

• Re-use the existing code compliant 90,000 L fuel storage tank (Tank 6) and properly 
commission tank. 

• Replace the existing fuel pump module with new pumps and install two banks of 
Racor filters, gravity fed from the day tanks. 

• Install two new fuel day tanks with level controls.  

• Replace existing fuel piping with socket welded connections in power station that 
currently does not comply with the NTPC pipe specifications for fuel oil.  

• Provide fire safety valves as specified in NTPC proposed fuel system upgrades and 
as required by the Fire Marshall. 
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c)  Engine Cooling System  

• Replace the existing radiators for G1 and G3 to ensure reliable cooling capacity 
during high ambient summer temperatures. 

• Install engine preheating systems supplied by building heating loop. 

• Remove the existing cooling water piping for G1 and re-pipe to the new radiator. 

d)  Engine Exhaust System 

• Replace the exhaust systems for all three gensets including exhaust gas silencers. 

e)  Lube Oil and Coolant Handling Systems 

• No changes required. 

f)  Auxiliary Systems 

• No changes required. 

g)  Heating and Ventilation Systems 

• Install three new exhaust fans along the north wall of the building to reject heat from 
gensets. Control of fans via PLC. 

• Install one new damper with washable filters and arctic grade hood on the south side 
of the building.  Control of damper via PLC. 

• Install one new arctic grade air handling unit for the engine hall supplied by the 
building heat recovery system. Includes arctic grade damper and artic grade hood. 

• Install new heat recovery system including plate and frame heat exchangers for each 
genset, building heating circulating pumps, expansion tank and air separator. The 
system will be suitable to export heat to other buildings nearby. Control via PLC. 

• Relocate air supply fan 1 to the east side of the south wall of the building. Control of 
fan via PLC.  

• Modify existing building heating system to ensure it is properly designed, functional 
and provided with automatic controls via PLC, including motorized Arctic-grade 
dampers.  
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h)  Fire Protection Systems 

• Provide a fire detection system with heat detectors and UV/IR flame detectors with 
fire detection panel. 

5.2.1.3 Electrical Works 

All of the electrical equipment is obsolete and will be replaced. As noted above, a separate, 
modular, electrical building will be provided. The new electrical equipment will be installed in 
these modules in the fabricator’s shop, along with all local wiring interconnections. 

5.2.2 Construction Sequencing 

Construction sequencing would be complicated for this option if significant down-time is to 
be avoided. Nevertheless, we anticipate an overall construction window of 4 moths, with at 
least a two and a half month period where the plant is out of service and temporary gensets 
must provide power to the community. 

The major implementation steps would approximately follow the sequence below: 

• Sealift arrives. Total shipping items: two electrical modules, two 30’ shipping 
containers of miscellaneous parts and tools, one flat pallet of pre-fabricated 
exoskeleton framing and new roofing materials. 

• Relocate Air Supply Fan #1 and G2 Aftercooler. Rempove existing two air vents. 

• Excavate building perimeter for installing exoskeleton ledge angles. Excavate south 
and west side for new French drain. 

• Install exoskeleton ledge angles. 

• Install French drain piping and all backfill. 

• Erect exoskeleton and new roof. 

• Relocate pole-mounted transformer storage platform and prepare CSP plinths for 
electrical modules. 

• Install electrical module. 

• Replace doors (relocating west door) 

• Construct new corridor linking electrical module with plant building. 

• Install new AHU, air dampers and exhaust fans in existing power station building. 
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• Replace G3 with new genset. 

• Shut-down plant and start temporary genset operation. 

• Undertake modifications to engine cooling system, fuel system (within plant) and 
exhaust system. 

• Install heat recovery system and building heating loop and equipment. 

• Remove existing control panels and switchgear and run new cabling to electrical 
module. Install fire protection system. 

• Undertake modifications to exterior fuel system piping, prepare Fuel Storage Tanks 1 
to 4 for removal. 

• Commission changes and re-start plant. 

• Remove Fuel Storage Tanks 1 to 4 from bermed area. 

• Load equipment and components for disposal on sealift. 

• Sealift leaves, carrying the four fuel storage tanks and the two 30’ containers. 

5.3. REPLACE 

5.3.1 Scope of Work 

5.3.1.1 Structural and Civil Works 

As discussed in Section 4.3.2, there is no space at the existing site for the power house 
building except at the existing location (Sketch 21). This means that a replacement plant 
cannot be built until the existing building is demolished. During the construction period, 
containerized gensets will be required to service the town. In light of this, the site 
construction time for a new plant must be minimized to the greatest extent possible and a 
modular plant concept, similar to that of Paulatuk or the recent Talyoak and Qikiqtarjuaq 
power stations, is proposed (Photo 80). 

It was already noted that there is no pre-positioned drill rig or adfreeze pile materials 
available in Sachs Harbour. While the subsurface conditions do make adfreeze pile a viable 
option, the rig and materials would need to be sent in on the sealift and drilling could not 
start until the existing plant is removed, say 1 month after arrival. At four to six weeks would 
be required for pile installation and freeze-back, with substantial impact on the overall 
construction time required. The current foundation system, comprising 10 thermosyphon 
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ramps to maintain frozen ground below the building year-round, appears to be working 
satisfactorily, based on the fact that the floor is level and no new cracks have appeared. We 
therefore propose to use the existing building slab as a pad to receive the module 
substructure. It will, however, be necessary to relocate the thermosyphon stacks, as the 
modules will be slightly longer than the existing plant footprint. The power plant modules 
would be placed onto 1 m high substructure frame that will serve to distribute their weight 
evenly of the concrete slab, reduce snow accumulation and provide a cold crawl-space that 
will maintain, and improve the stability of the ground thermal regime, thus considerably 
reducing the severity of ground movements in the future. 

The modular plant would comprise two modules, each about 16 m long and 5.2 m wide. 
(Sketches 25 and 26). These dimensions will provide for five 3 m bays and maintain a 
module width that is feasible for road transport (Photo 81). All interior equipment, piping and 
cable runs will be installed at the fabrication shop. Field erection would be limited to placing 
the powerhouse modules, the pre-fabricated radiator/stack assembly and connecting the 
exterior equipment piping and cabling. It is also possible to shop commission and trial-run 
the entire plant prior to shipping to site, in order to limit commissioning effort on site. 

The replacement plant would be designed for maximum acoustic attenuation to minimize 
noise pollution. Dispersion modelling would also be undertaken to establish exhaust stack 
heights to better control exhaust gas and particulate pollution. 

 
Photo 80: 2000 Paulatuk Modular Power Station 

 
Photo 81: Paulatuk modules on the road 

5.3.1.2 Mechanical and Electrical Systems 

For a new power station at the existing site, the mechanical and electrical systems would 
obviously be those of a new plant and meet the design criteria outlined in Chapter 4 above. 
In summary, these systems would comprise: 

• Diesel gensets: replace G1 and G3 with 150 kW to 200 kW diesel gensets. 
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• Relocate G2 in the modular power station.  

• Building services including potable water and sanitary sewer systems. 

• Fuel system. 

• Engine cooling systems (jacket water and charge air cooling) speed controlled using 
VFD’s 

• Engine exhaust systems. 

• Lube oil, waste oil and coolant handling system. 

• Auxiliary systems: jacket water heating via heat recovery system. 

• Heating and ventilation systems 

• Lifting systems: monorails at each genset. 

• Fire protection systems: fire detection and inert gas suppression system. 

• Batteries and chargers for engine starting. 

• Medium voltage switchgear and motor control (600V). 

• Control system (PLC): for generator, general and central control functions. 

• Station service electrical system, with redundancy. 

5.3.2 Construction 

The required sealift is expected to comprise: 

• The two 15 x 5.2 x 5.2 m powerhouse modules, on flatbed trailers, with one tractor 
accompanying. 

• The two substructure skids (16 x 3.5 x 1.2 m). 

• The rad/stack rack skid (10 x 2.5 x 2.5 m). 

• One 30’ shipping container of miscellaneous parts and tools, 

• One mobile crane. 

Construction of the new plant would involve reusing the foundation for the existing plant and 
installing the new modular plant on this foundation. Therefore, the existing plant will be taken 
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out of service at the very start of the construction period and temporary power would be 
required until the new plant is constructed and placed in service. 

Prior to commencing with demolition, the existing thermosyphon banks would be drained 
and the stacks removed for later replacement outside the modular plant footprint. During 
demolition, some of the equipment that has been flagged for re-use at the new power 
station, would be wrapped, tarped and stored. 

Once the existing plant has been removed and the existing concrete foundation has been 
cleaned of debris, the two substructure skids would be positioned on it and fastened to the 
concrete with drilled-in and grouted anchor rods. The power station modules would then be 
placed on the substructure and connected together. The temporary interior framing can then 
be removed and the building envelope at the module joint made good. The interior partition 
walls would be installed and all equipment shipped loose installed. 

The rad/stack rack skid would be placed on a levelled gravel pad and piping and cable 
connections made. Modifications to the fuel piping would be made and Fuel Storage Tanks 1 
through 4 would be taken out of service and prepared for removal. The feeder cables would 
be run to the distribution take-off pole. Heat piping would be run to the small storage building 
and unit heaters installed within it. 

The above work is expected to take about three months. The returning sealift would remove 
Tanks 1 through 4, the crane, the trailers, the tractor and the 30’ container with tools. 

5.4. RELOCATE 

As discussed in 2.2.3 Descriptions of Sites, above, only one potential alternate site was 
identified. In light of the reported geotechnical issues at this site, relocation to this property is 
not recommended. As there are no other potential new sites in town, the relocation option 
will not be considered further. 
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6. EVALUATION OF OPTIONS 

6.1. COST EVALUATION 

6.1.1 Cost Basis 

The cost estimate was developed primarily to compare the options. They should not be 
considered more than ball-park estimates. Capital projects budgeting should be preceded by 
preliminary designs and more detailed budget quotations from major suppliers. NTPC 
overhead and accumulated funds used during construction (AFUDC) are not included in the 
cost estimates. In order to provide a sensitivity range for the estimate, the uncertainty of 
each civil cost line item has been estimated. This uncertainty reflects the level of confidence 
in the item scope at this concept stage of the project. Line items with higher uncertainties 
bear larger risks due to unforeseen work or cost impacts. For mechanical and electrical 
costs, an uncertainty factor of 25% was applied to all items. 

Items were estimated either on a unit rates basis or on a time and materials basis, as 
appropriate. Unit rates were generally derived from similar projects in the north. Where time 
and material costs were used, they were based on supplier’s quotes, experience with similar 
work in Alberta and Alberta trade rates. Due allowance was made for rooming, boarding and 
remote-site efficiency with labour costs in Sachs Harbour generally set 1/3 higher than that 
in Edmonton. It should also be stressed that these costs estimates were developed for the 
purpose of comparing the selected options.  

Indirect costs such as shipping, major equipment rental and crew travel have been 
estimated as explicit line items rather than including them in the unit rates. Due to the 
remote access, all heavy equipment, and to some extent labour crews, will be held 
considerably longer than required for the work tasks alone. In general, it has been assumed 
that one barge in early August would mobilize equipment to site. Demobilization would be by 
dedicated barge at the end of the job. Therefore, equipment rental costs are essentially tied 
to the construction duration, which was estimated as four months for the Upgrade and three 
months for the Replace options. All equipment has been assumed to be ex Edmonton. 
Robinson Trucking is the source for shipping costs from Edmonton to Hay River. Barging 
costs were based on Hay River-Sachs Harbour bulk item barge rates calculated using the 
pricing tool on Northern Transportation Company Ltd.’s web site. Equipment rental costs are 
from published tables. An uncertainty factor of 15% has been applied to all indirect costs to 
develop the high end of the estimated cost range. 

The unit rates are also exclusive of mobilization/demobilization, project management and 
engineering costs; again, these have been estimated as explicit line items. 
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6.1.1.1 Civil Construction Costs 

Unit rates and costs have been obtained from a number of sources, primarily the GEA’s 
experience with small, remote-site, projects in the NWT, Nunavut and British Columbia, and 
some past information from Northwest Territories Power Corporation (NTPC) and EBA 
experience with earthworks construction costs in the Northwest Territories. 

Specific civil costing assumptions are: 

• Structural steel and siteworks costs are taken from recent projects in Nunavut, 
Inuvik, and Bluefish. 

• Modular plant structural costs were based on explicit structural steel and building 
envelope costs. For comparison, the assembly price of the Talyoak Modular plant, as 
quoted by ADCO, was used, however this is considered to be high (there was only 
on bid during saturated market conditions) and serves as the high-range cost. 

• The cost of relocating the thermosyphons was estimated from NTPC records of the 
cost of the original thermosyphon installation at Sachs Harbour that are in our 
possession. 

6.1.1.2 Mechanical and Electrical Costs 

Mechanical and electrical labour rates used are based on trades charge-out rates in Alberta, 
adjusted for Sachs Harbour with living-out allowances and reduced efficiency where 
appropriate. New genset and major ancillary equipment costs are budget quotes from Wajax 
and Finning. Other equipment costs are based on recent northern projects, such as 
Taloyoak, Qikiqtarjuaq and Diavik Diamond Mine diesel power station. 

Electrical equipment costs are based on recent purchases for other projects and vendor 
budget quotations for generator sets. Extensive use was made of RS Means cost estimating 
software with costs based on Yellowknife construction with productivity and wage uplift 
factors applied to account for the remote construction site. 

The basis of crew travel costs as well as material and equipment shipping costs are 
presented in the next section. They have not been included in the unit rates or component 
line items. 

The removal of the existing four 90,000 L single wall fuel tanks will require additional fuel 
storage by PPD to ensure sufficient fuel storage for at least one year. It is understood that 
NTPC has been planning the removal of these tanks along with establishing the fuel storage 
requirements that PPD would provide. Accordingly, the associated costs for the new PPD 
storage tank (i.e. fuel storage for the power station) and supply system to the new double 
wall 90,000 L tank are not included in this estimate. 
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6.1.2 Capital Costs 

The civil, mechanical and electrical costs for each option were estimated on the basis of 
major works and components structured using the National Master Specification format.  

The results of the cost estimate are summarised in Table 6.  

The following general observations are appropriate: 

• A plant Upgrade, that addresses many of the deficiencies of the existing pant, with 
an estimate residual life of another 20 years, will cost in the range of $ 3.3 and 
4.2 million. 

• A new Replacement modular plant on the existing site, that meets all of NTPCs 
performance criteria, will cost in the range of $ 5.2 and 6.3 million. 

6.1.3 Maintenance Costs 

For both the Upgrade and Replace alternatives, we propose that major electrical equipment 
be replaced. For a 20-year maintenance horizon, we would not expect any major electrical 
maintenance costs to arise, except for regular replacement of small parts. 

As noted above, we propose to re-use two of the current gensets for the Upgrade option and 
the current G2 for the Replace option. Table 7 presents our genset maintenance forecast, 
assuming a balanced utilization for the three gensets and based on current operating hours. 
Table 8 provides an estimate of the major genset maintenance costs that would arise for the 
Upgrade option, expressed in current dollars, based on a discount rate of 5%. 
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Table 6: Cost Summary 
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Table 7: Major Maintenance Forecast for Detroit Diesel Series 50 Engines 

(Upgrade Option) 

 
Table 8: Mechanical Maintenance Costs 

(Upgrade Option) 20 year horizon, 5% discount rate 
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6.2. TECHNICAL EVALUATION 

a)  Do-Nothing 

The current plant has operated successfully for numerous decades. Equipment, while old, is 
generally well maintained and serviceable. The most serious deficiencies in the current plant 
are related to a building showing sign of failure and general end-of-life signs, obsolete 
electrical equipment for which spares are difficult to source, lack of redundancy in 
emergency power, non-code compliant fuel storage tanks and obsolete mechanical 
equipment with spare parts being difficult to source. 

A number of immediate measures are required to address failed items or safety concerns. 
These are: 

• Consider replacing the interior pipe/duct support racks with new bolt-together 
framing. 

• Remove the jib crane and replace with a properly rated and supported one (if this 
item is required). 

• Add lockable wheels to the moveable hoist gantry. 

• Replace doors with new ones. Doors to have panic hardware. Provide exterior 
concrete aprons. 

• Conduct a flood test to ensure that tank farm bund has a membrane and that the 
membrane is intact. 

• Consider replacing the existing fuel transfer pumps. 

• Consider replacing the existing damaged fuel day tanks and installing a vacuum 
rupture disc to prevent a similar future failure. 

• Consider installing a circulation pump for G2’s unit heater so it functions properly. 

• Consider replacing the vibration isolators for G3. 

• Remove the existing four 90,000 L single wall fuel tanks (Tanks 1 to 4) and request 
additional fuel storage capacity from supplier of fuel to feed the new 90,000 L storage 
tank. 

• Properly commission the new 90,000 L fuel storage tank.  
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• Conduct thickness measurements on existing fuel piping that extends along the north 
outside wall of the building to determine the extent of potential galvanic corrosion. 

• Conduct UT thickness measurements of exhaust system to determine condition of 
piping and silencers.  

The building itself will likely last for a few more years, however the risk of failure to the point 
where it requires immediate replacement increase with each year. At most, an additional 5 
to 10 years of life can be expected from the current facility before maintenance costs start to 
increase substantially. 

b)  Upgrade 

Upgrading the plant will allow addressing many of the identified deficiencies, however there 
are considerable challenges considering that the record drawings may not be up-to-date to 
reflect the current installation. This increases the costs both from an engineering and 
installation perspective due to these uncertainties. Having said that, the upgrade will 
address some of the potential reliability issues associated with the existing plant equipment 
and systems. 

c)  Replace 

Constructing a new modular powerhouse on the existing building footprint is feasible and will 
provide NTPC with a facility that meets their functional and 40 year life objectives. The 
modular solution will allow single-summer site construction, reduce construction risks and 
the potential for cost-overruns due to the fact that the bulk of the structural, mechanical and 
electrical work can be done in Edmonton under shop conditions. 

d)  Relocate 

As discussed in Section 2.2.3 Descriptions of Sites, above, only one potential alternate site 
was identified. In light of the reported geotechnical issues at this site, relocation to this 
property is not recommended. As there are no other potential new sites in town, the 
relocation option was not considered further. 

SUMMARY 

The selected options for each scenario are presented in Table 9, which also shows their 
serviceability, cost and construction time as a ranking and summarizes their advantages and 
disadvantages. It should be noted that “serviceability” represents the degree to which the 
deficiencies are addressed and a useful life of 40 years or more is achieved. 
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Table 9: Evaluation Summary 

Scenario/Option Ranking Value Advantages Disadvantages 

 Low Med High    

Do-nothing      Not recommended 
• Serviceability ✓   0 yrs 
• Cost  ✓   
• Construction time     

Upgrade    Most deficiencies 
addressed in the 
immediate term. 
Lower cost. 

Higher risk. 
Construction is 
difficult. Power station 
longevity is limited. 

• Serviceability  ✓  10 yrs 
• Cost  ✓  $4.1M 
• Construction time   ❘ 6 mo 

Replace    All deficiencies 
addressed. Short 
construction 
period. More 
reliable. Meets 
NTPC service life 
requirements 

Higher cost. 
Construction 
sequencing is more 
complicated.  

• Serviceability   ✓ 40 yrs 
• Cost   ✓ $6.3M 
• Construction time   ✓ 4 mo 
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7. CONCLUSIONS AND RECOMMENDATIONS 

7.1. MAJOR EXISTING PLANT DEFICIENCIES 

The deficiencies of the existing plant have been identified in Section 3.2. In summary, the 
major ones are: 

• Fuel storage tanks 1 to 4 are single wall tanks and not code compliant and pose a 
significant environmental risk. 

• The two fuel transfer pumps appear to be part of the original installation and spare 
parts will likely be an issue.  

• The two fuel day tanks have buckled inward due to a vacuum event and should be 
replaced. 

• Electrical equipment is generally obsolete and in the case of the switchgear and 
MCCs , at the end of service life, with at most 2 to 5 years of remaining service. 
Spare parts are difficult to source. 

• The building is at its end of life and showing signs that the ultimate capacity of its 
structural components has been reached during past events. Overall, the building 
makes a tiered appearance and items such as doors require immediate replacement. 

• While the installation of the thermosyphons in 1994 appears to have stabilized the 
ground thermal regime, there is a continued risk of further building subsidence, 
particularly if climate change confirms a local warming trend. 

• The interior pipe/duct support rack is of substandard construction and needs 
replacement. 

The above items require addressing immediately. Certain structural, mechanical and 
electrical components will likely have a remaining life of less than the 20-year focus of this 
study; these have been identified in Table 3, Table 4 and Table 5. 

7.2. FACILITY PLANNING RECOMMENDATIONS 

Based on the evaluation of the various plant deficiencies, the pros and cons of the various 
proposed options summarized in Table 9 above, we recommend the Replace option for the 
following reasons: 
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• It addresses all the reliability concerns from a structural, mechanical and electrical 
perspective. 

• It addresses NTPC’s long-term planning objectives for power station to provide a 
reliable power station with a 40 year life. 

• The proposed new elevated building will provide a ventilated crawl space that will 
help stabilize the ground thermal regime and considerably reduce the risk of future 
ground movements. 

• There is less risk for capital cost overruns due to uncertainties as compared to 
upgrading a plant that is 40 years old. 

• The majority of the equipment will be new to ensure readily available spare parts. 

• The power station will be brought up to current code compliance. 

• An integrated heat recovery system would be included that would be used to provide 
engine preheating, heating building ventilation air and potentially exporting heat to 
buildings nearby. This increases the efficiency of the power station and reduces the 
overall carbon footprint for power station. 

While a plant Upgrade will address some of the current deficiencies its estimated capital 
cost is a significant portion of the costs of a new plant and a new plant would then be 
required in about 20 years time in any case. 
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Sachs Harbour Power Plant Condition Assessment
Cost Estimate
Civil Construction Cost Estimate - 

Option 1: Upgrade

Item Unit Unit Cost
($) Quantity Uncertainty

Item Cost Section Subtotal Item Cost Section Subtotal

DIVISION 2

02071 Demolition and preparation

.1 Demolish existing building m2 500.00 -                   -                   

.2 Remove select electrical equipment 
for disposal

crewday 2200.00 4.00 8 800.00           100% 17 600.00         

.3 Relocate thermosyphons crewday 3100.00 10.00 31 000.00         39 800.00         50% 46 500.00         64 100.00         

02222 Earthwork -                   

.1 Excavation in loose material 
(mechanical) m3 80.00 300.00 24 000.00         50% 36 000.00         

.2 Excavation in loose material 
(manual) m3 200.00 8.00 1 600.00           50% 2 400.00           

.3 Supply, place and compact granular 
fill m3 50.00 350.00 17 500.00         43 100.00         50% 26 250.00         64 650.00         

02710 Foundation Drainage

.1 Supply drainage pipe and fittings m 30.00 30.00 900.00              50% 1 350.00           
Polyethylene, black, corrugated, 
slotted pipe

.2 Install drain pipe and fittings incl. 
backfil

m 80.00 30.00 2 400.00           100% 4 800.00           

.3 Supply and install CSP pipe m 50.00 20.00 1 000.00           4 300.00           100% 2 000.00           8 150.00           

02831 Chain Link Fencing and Gates

.1 Supply and install fencing and gates 5 500.00 10.00 5 000.00           5 000.00           5 000.00           5 000.00           

DIVISION 3

03100 Concrete Formwork

.1 Supply and install formwork m2 100.00 1.20 120.00              120.00              20% 144.00              144.00              

03200 Concrete Reinforcement

.1 Supply and install reinforcing bars kg 10.00 80.00 800.00              800.00              20% 960.00              960.00              
CSA G30.18 Grade 400 W

03300 Cast-in-Place Concrete

.1 Concrete supply and place m3 1500.00 0.60 900.00              900.00              20% 1 080.00           1 080.00           
compressive strength f'c28 = 25 MPa, 
incl. aggregate

DIVISION 5

05120 Structural Steel

.1 Supply and erect CSA G40.21 Grade 
350W, corrosion protected

kg 15.00 8700.00 130 500.00       40% 182 700.00       

.2 Supply and install floor plate kg 10.00 -                   -                   

.3 Supply and install grating m2 20.00 -                   -                   

.4 Supply and install guardrails m 100.00 -                   -                   

.5 Supply and install modular stairs ea. 10000.00 3.00 30 000.00         20% 36 000.00         

.6 Supply and erect cold-formed steel kg 15.00 1500.00 22 500.00         183 000.00       20% 27 000.00         245 700.00       

Bare Estimate High estimate
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Sachs Harbour Power Plant Condition Assessment
Cost Estimate
Civil Construction Cost Estimate - 

Option 1: Upgrade

Item Unit Unit Cost
($) Quantity Uncertainty

Item Cost Section Subtotal Item Cost Section Subtotal

Bare Estimate High estimate

DIVISION 7

07212 Insulation

.1 Supply and install insulation and VB m2 100.00 -                   -                   

.3 Supply and install liner m2 75.00 -                   -                   -                   -                   

07600 Cladding (walls and roof)

.1 Supply and install galvanized steel 
wall cladding m2 100.00 -                   -                   

.2 Supply and install roof cladding m2 100.00 150.00 15 000.00         15 000.00         20% 18 000.00         18 000.00         

07650 Flashing and Trim

.1 Supply and install galvanized steel 
flashing

m 150.00 60.00 9 000.00           9 000.00           20% 10 800.00         10 800.00         

DIVISION 8

08300 Doors

.1 Supply, transport and install 2 m x 2 
m roller door

ea 10000.00 -                   -                   -                   

.2 Supply and install new mandoors, 
frames and hardware

ea 2000.00 2.00 4 000.00           4 000.00           20% 4 800.00           4 800.00           

08500 Windows

.1 Supply and install windows m2 1500.00 -                   -                   -                   -                   

DIVISION 9

09111 Interior Partition Wall

.1 Supply, transport and install steel 
stud and gypsum board interior wall m2 300.00 -                   -                   -                   -                   

09900 Painting

.1
Supply and apply epoxy floor coating m2 50.00 144.00 7 200.00           7 200.00           40% 10 080.00         10 080.00         

DIVISION 12

.1 Supply and install office furniture ls 10000.00 1.00 10 000.00         20% 12 000.00         

.2 Supply and install toilet fixtures ls 5000.00 -                   10 000.00         -                   12 000.00         

DIVISION 13

13121 Pre-engineered Buildings

.1 Supply and erect electrical modulle, 
2.4 m x 9.2 m

ls 150000.00 2.00 300 000.00       30% 390 000.00       

-                   
.2 Supply, transport and install building 

system including steel framing, R40 
roof and R20 sandwich panels, 
doors, windows and finishes

m2

(floor area)

2500.00 10.00 25 000.00         325 000.00       30% 32 500.00         422 500.00       

13200 Modular Powerhouse

.1 Erect electrical or powerhouse 
modules on site

crewday 3100.00 15.00 46 500.00         46 500.00         46 500.00         46 500.00         

693 720.00$     32% 914 464.00$     
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Sachs Harbour Power Plant Condition Assessment
Cost Estimate
Civil Construction Cost Estimate - 

Option 2: Replace

Item Unit Unit Cost
($) Quantity Uncertainty

Item Cost Section Subtotal Item Cost Section Subtotal

DIVISION 2

02071 Demolition and preparation

.1 Demolish existing building m2 500.00 144.00 72 000.00         50% 108 000.00       

.2 Remove electrical equipment for 
disposal

crewday 2200.00 4.00 8 800.00           100% 17 600.00         

.3 Relocate thermosyphons crewday 3100.00 10.00 31 000.00         111 800.00       50% 46 500.00         172 100.00       

02222 Earthwork -                   

.1 Excavation in loose material 
(mechanical) m3 80.00 -                   -                   

.2 Excavation in loose material 
(manual) m3 200.00 -                   -                   

.3 Supply, place and compact granular 
fill m3 50.00 -                   -                   -                   -                   

02710 Foundation Drainage

.1 Supply drainage pipe and fittings m 30.00 -                   -                   
Polyethylene, black, corrugated, 
slotted pipe

.2 Install drain pipe and fittings incl. 
backfil

m 80.00 -                   -                   

.3 Supply and install CSP pipe m -                   -                   -                   -                   

02831 Chain Link Fencing and Gates

.1 Supply and install fencing m 500.00 50.00 25 000.00         25 000.00         50% 37 500.00         37 500.00         

DIVISION 3

03100 Concrete Formwork

.1 Supply and install formwork m2 100.00 4.00 400.00              400.00              20% 480.00              480.00              

03200 Concrete Reinforcement

.1 Supply and install reinforcing bars kg 10.00 150.00 1 500.00           1 500.00           20% 1 800.00           1 800.00           
CSA G30.18 Grade 400 W

03300 Cast-in-Place Concrete

.1 Concrete supply and place m3 1500.00 2.00 3 000.00           3 000.00           20% 3 600.00           3 600.00           
compressive strength f'c28 = 25 MPa, 
incl. aggregate

DIVISION 5

05120 Structural Steel

.1 Supply and erect CSA G40.21 Grade 
350W, corrosion protected

kg 15.00 58300.00 874 500.00       15% 1 005 675.00    

.2 Supply and install floor plate kg 10.00 14000.00 140 000.00       10% 154 000.00       

.3 Supply and install grating m2 20.00 22.00 440.00              15% 506.00              

.4 Supply and install guardrails m 100.00 20.00 2 000.00           10% 2 200.00           

.5 Supply and install modular stairs ea. 10000.00 3.00 30 000.00         10% 33 000.00         

.6 Supply and erect cold-formed steel kg 15.00 2650.00 39 750.00         1 086 690.00    15% 45 712.50         1 241 093.50    

Bare Estimate High estimate
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Sachs Harbour Power Plant Condition Assessment
Cost Estimate
Civil Construction Cost Estimate - 

Option 2: Replace

Item Unit Unit Cost
($) Quantity Uncertainty

Item Cost Section Subtotal Item Cost Section Subtotal

Bare Estimate High estimate

DIVISION 7

07212 Insulation

.1 Supply and install insulation and VB m2 100.00 475.00 47 500.00         20% 57 000.00         

.3 Supply and install liner m2 75.00 165.00 12 375.00         59 875.00         20% 14 850.00         71 850.00         

07600 Cladding (walls and roof)

.1 Supply and install galvanized steel 
wall cladding m2 100.00 165.00 16 500.00         20% 19 800.00         

.2 Supply and install roof cladding m2 100.00 165.00 16 500.00         33 000.00         20% 19 800.00         39 600.00         

07650 Flashing and Trim

.1 Supply and install galvanized steel 
flashing

m 150.00 200.00 30 000.00         30 000.00         50% 45 000.00         45 000.00         

DIVISION 8

08300 Doors

.1 Supply, transport and install 2 m x 2 
m roller door

ea 10000.00 1.00 10 000.00         10 000.00         10% 11 000.00         

.2 Supply and install new mandoors, 
frames and hardware

ea 2000.00 3.00 6 000.00           16 000.00         10% 6 600.00           17 600.00         

08500 Windows

.1 Supply and install windows m2 1500.00 1.00 1 500.00           1 500.00           10% 1 650.00           1 650.00           

DIVISION 9

09111 Interior Partition Wall

.1 Supply, transport and install steel 
stud and gypsum board interior wall m2 300.00 60.00 18 000.00         18 000.00         20% 21 600.00         21 600.00         

09900 Painting

.1
Supply and apply epoxy floor coating m2 50.00 -                   -                   -                   -                   

DIVISION 12

.1 Supply and install office furniture ls 10000.00 1.00 10 000.00         20% 12 000.00         

.2 Supply and install toilet fixtures ls 5000.00 1.00 5 000.00           15 000.00         20% 6 000.00           18 000.00         

DIVISION 13

13121 Pre-engineered Buildings

.1 Supply and erect electrical modulle, 
2.4 m x 9.2 m

ls 150000.00 -                   -                   

-                   
.2 Supply, transport and install building 

system including steel framing, R40 
roof and R20 sandwich panels, 
doors, windows and finishes

m2

(floor area)

2500.00 -                   -                   -                   -                   

13200 Modular Powerhouse

.1 Erect electrical or powerhouse 
modules on site

crewday 3100.00 30.00 93 000.00         93 000.00         30% 120 900.00       120 900.00       

1 504 765.00$  19% 1 792 773.50$  
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Sachs Harbour Power Plant Condition Assessment
Cost Estimate
Mechanical Construction Cost Estimate - Upgrade Existing Power Station

Unit Unit Cost
($) Quantity Amount ($)

DIVISION 15 MECHANICAL SYSTEMS - DEMOLITION

 Fuel Oil System
.1 Remove and dispose of four 90,000 L fuel storage tanks ea 20 000.00 4 80 000
.2 Remove and dispose of existing fuel day tanks LS 4 000.00 1 4 000
.3 Remove and dispose of existing fuel pump module and fuel supply 

piping.
LS 2 500.00 1 2 500

86 500
  
Generator Set and Accessories  
.1 Remove and dispose of G3 - CAT 3406 genset LS 20 000.00 1 20 000
.2 Remove and dispose of exhaust gas piping and silencers for G1 to G3. LS 6 000.00 1 6 000
.3 Remove and dispose of radiator for G3 LS 2 000.00 1 2 000
.4 Remove existing JW piping for G1 LS 2 500.00 1 2 500

30 500

117 000

DIVISION 15 MECHANICAL SYSTEMS - INSTALLATION

Fuel Oil System
.1 Supply two new fuel pumps ea 3 050.00 2 6 100
.2 Install two fuel pumps hrs 125.00 20 2 500
.3 Supply two new 1140 L fuel tanks to S602-07 ea 1 800.00 2 3 600
.4 Supply two support stands for fuel tanks ea 750.00 2 1 500
.5 Suppy misc. pipe supports LS 1 500.00 1 1 500
.6 Install two fuel tanks. hrs 125.00 32 4 000
.7 Supply Racor filter banks with 3 elements per bank, model 79/1000FHV 

c/w 30 micron replaceable elements.
ea 3 000.00 2 6 000

.8 Install two Racor filter banks hrs 125.00 16 2 000

.9 Supply - DN40 schedule 80 fuel oil piping (Supply, Return, fittings and 
valves)

LS 5 000.00 1 5 000

.10 Replace DN40 fuel piping from plant inlet to engines and return from 
engines to fuel day tanks. Fabricate, install and test.

hrs 125.00 160 20 000

52 200

 Fire Detection
.1 Supply Fire Detection System with panel, heat and flame detectors LS 21 000.00 1 21 000
.2 Install and Commission fire detection system LS 10 000.00 1 10 000

31 000
 Generator Set and Accessories

.1 Supply Generator Set Replacement for G3 - 150 ekW ea 65 000.00 1 65 000

.2 Supply new charge air cooler for G3. ea 10 000.00 1 10 000

.3 Supply new AMOT valve for G3 cooling system ea 4 000.00 1 4 000

.4 Supply new radiators for G1 & G3 ea 18 000.00 2 36 000

.5 Supply new heat recovery exchangers for G1 to G3 ea 4 000.00 3 12 000

.6 Supply new exhaust gas silencers for G1 to G3 ea 3 000.00 3 9 000

.7 Supply new expansion joints & exhaust piping and wall thimble for G1 to 
G3.

LS 4 000.00 3 12 000

.8 Supply hydronic block heating system including circ pump, heat 
exchanger, PSV, pipe and fittings and valves.

LS 1 200.00 3 3 600

.9 Supply - DN80 steel piping, flexible connections & fittings for G1 cooling 
systems to new radiator. 

LS 2 500.00 1 2 500

.10 Supply misc. pipe supports LS 6 000.00 1 6 000

.11 Fabricate exhaust piping and install piping and silencers for G1 to G3. hrs 125.00 160 20 000

.12 Fabricate, Install and Test DN80 cooling water piping for G1 hrs 125.00 80 10 000

.13 Supply - DN80 steel piping, flexible connections & fittings for G3 cooling 
systems to new radiator. 

LS 2 500.00 1 2 500

.14 Fabricate, Install and Test DN80 cooling water piping for G3 hrs 125.00 80 10 000

.15 Supply SS charge air cooling pipe for G3 LS 1 200.00 1 1 200

.16 Install new SS charge air cooling pipe for G3 hrs 125.00 40 5 000

.17 Install new radiators for G1 & G3 hrs 125.00 40 5 000

.18 Install three new heat recovery exchangers hrs 125.00 20 2 500

.19 Install new charge air cooler for G3. hrs 125.00 20 2 500

.20 Modify cooling water piping to accommodate heat recovery exchangers 
for G1 & G2.

hrs 125.00 80 10 000

.21 Supply & Install insulation for cooling pipes and exhaust LS 15 000.00 1 15 000

Item

Total Demolition
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Sachs Harbour Power Plant Condition Assessment
Cost Estimate
Mechanical Construction Cost Estimate - Upgrade Existing Power Station

Unit Unit Cost
($) Quantity Amount ($)Item

.22 Install block heating system equipment and piping for 3 gensets. hrs 125.00 40 5 000

.23 Installation of Generator Set on spring isolators hr 125.00 40 5 000

.24 Commisioning (vendor rep. attendance) for G3. LS 12 000.00 1 12 000
 265 800

 
.1 Supply three new exhaust fans ea 2 000.00 3 6 000
.2 Supply one arctic grade, hydronic AHU for engine hall c/w arctic hood. ea 35 000.00 1 35 000
.3 Supply one damper with washable filters and arctic hood ea 5 600.00 1 5 600
.4 Supply one building heating system expansion tank ea 2 000.00 1 2 000
.5 Supply one building heating system air separator ea 2 300.00 1 2 300
.6 Supply two building heating circulating pumps ea 2 700.00 2 5 400
.7 Supply DN50 building heating system loop piping, fittings, valves etc. LS 11 000.00 1 11 000
.8 Supply misc. pipe supports LS 5 000.00 1 5 000
.9 Install building heating loop piping to heat recovery exchangers and all 

heating equipment.  Fabricate, install and test.
hrs 125.00 160 20 000

.10 Install three new exhaust fans and framing hrs 125.00 60 7 500

.11 Install AHU, louver and weather hood hrs 125.00 80 10 000

.12 Install arctic grade damper and arctic hood and framing hrs 125.00 40 5 000

.13 Intall building heating system expansion tank. hrs 125.00 10 1 250

.14 Install two building heating system circulating pumps hrs 125.00 20 2 500

.15 Supply & Install insulation for building heating loop LS 7 500.00 1 7 500

.16 Install one building heating system air separator hrs 125.00 10 1 250

.17 HVAC Balancing and Commissioning LS 5 000.00 1 5 000
132 300

.1 Supply one exhaust fan ea 2 000.00 1 2 000

.2 Supply one arctic grade AHU c/w damper and arctic hood ea 27 500.00 1 27 500

.3 Supply two hydronic unit heaters ea 2 500.00 2 5 000

.4 Supply DN40 heating system piping, fittings, valves etc. LS 4 500.00 1 4 500

.5 Supply misc. pipe supports LS 2 000.00 1 2 000

.6 Install exhaust fan hrs 100.00 16 1 600

.7 Install AHU, damper and arctic hood hrs 100.00 30 3 000

.8 Install two hydronic heaters hrs 100.00 16 1 600

.9 Supply & Install insulation for heating pipes LS 5 000.00 1 5 000

.10 Install building heating loop piping from existing building to heating 
equipment.  Fabricate, install and test.

hrs 100.00 80 8 000

.11 HVAC commissioning LS 2 500.00 1 2 500
62 700

Total 661 000

Contingency 25%

Heating & Ventilation (existing building) 

Heating & Ventilation (electrical module)
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Sachs Harbour Power Plant Condition Assessment
Cost Estimate
Mechanical Construction Cost Estimate - Replace with Modular Power Station

Unit Unit Cost
($) Quantity Amount ($)

DIVISION 15 MECHANICAL SYSTEMS - DEMOLITION

 Fuel Oil System
.1 Remove and dispose of four 90,000 L fuel storage tanks ea 20 000.00 4 80 000
.2 Remove and dispose of existing fuel day tanks LS 4 000.00 1 4 000
.3 Remove and dispose of existing fuel pump module and fuel supply 

piping.
LS 2 500.00 1 2 500

86 500
  
Generator Set and Accessories  
.1 Remove and dispose of G3 - CAT 3406 genset LS 20 000.00 1 20 000
.2 Remove and dispose of G1 - CAT 3406 genset LS 20 000.00 1 20 000
.3 Remove G2 for reinstallation in modular power station. LS 2 500.00 1 2 500
.4 Remove G2 Radiator and charge air cooler for re-installation. LS 2 500.00 1 2 500
.5 Remove and dispose of exhaust gas piping and silencers for G1 to G3. LS 6 000.00 1 6 000
.6 Remove and dispose of radiators for G1 & G3 LS 2 000.00 2 4 000
.7 Remove existing JW piping for all three gensets LS 5 000.00 1 5 000

60 000

.1 Remove and dispose of all heating equipment in existing power station. LS 25 000.00 1 25 000

171 500

DIVISION 15 MECHANICAL SYSTEMS - INSTALLATION

Fuel Oil System
.1 Supply two new fuel pumps ea 3 050.00 2 6 100
.2 Install two fuel pumps hrs 100.00 20 2 000
.3 Supply one new 1140 L fuel tanks to S602-07 ea 1 800.00 1 1 800
.4 Supply misc. pipe supports LS 2 500.00 1 2 500
.5 Supply one support stand for fuel tank ea 750.00 1 750
.6 Install fuel day tank. hrs 100.00 20 2 000
.7 Supply Racor filter banks with 3 elements per bank, model 79/1000FHV 

c/w 30 micron replaceable elements.
ea 3 000.00 2 6 000

.8 Install two Racor filter banks hrs 100.00 16 1 600

.9 Supply - DN40 schedule 80 fuel oil piping (Supply, Return, fittings and 
valves)

LS 5 000.00 1 5 000

.10 Replace DN40 fuel piping from plant inlet to engines and return from 
engines to fuel day tanks. Fabricate, install and test.

hrs 100.00 160 16 000

43 750

 Fire Protection
.1 Supply and Install Inert gas Fire Protection System (based on building 

volume)
cu m 200.00 600 120 000

.2 Commission fire protection system LS 10 000.00 1 10 000
130 000

 Generator Set and Accessories
.1 Supply Generator Set Replacement for G1 & G3 - 150 ekW ea 65 000.00 2 130 000
.2 Supply new charge air cooler for G1 & G3. ea 10 000.00 2 20 000
.3 Supply new AMOT valves for G1 & G3 cooling system ea 4 000.00 2 8 000
.4 Supply new radiators for G1 & G3 ea 18 000.00 2 36 000
.5 Supply new heat recovery exchangers for G1 to G3 ea 4 000.00 3 12 000
.6 Supply new exhaust gas silencers for G1 to G3 ea 3 000.00 3 9 000
.7 Supply new expansion joints & exhaust piping and wall thimble for G1 to 

G3.
LS 4 000.00 3 12 000

.8 Supply new expansion tanks for cooling systems for G1 to G3. ea 1 200.00 3 3 600

.9 Supply hydronic block heating system including circ pump, heat 
exchanger, PSV, pipe and fittings and valves.

LS 1 200.00 3 3 600

.10 Supply - DN80 steel piping, flexible connections & fittings for G1 to G3 
cooling system to radiators.

LS 7 000.00 3 21 000

.11 Supply pipe supports LS 12 000.00 1 12 000

.12 Supply SS charge air cooling pipe for G1 to G3 LS 1 200.00 3 3 600

.13 Fabricate exhaust piping and install piping and silencers for G1 to G3. hrs 100.00 160 16 000

.14 Fabricate, Install and Test DN80 cooling water piping for G1 to G3 hrs 100.00 240 24 000

Item

Heating & Ventilation (existing building) 

Total Demolition



Mechanical Estimate.xls   16.02.01

Sachs Harbour Power Plant Condition Assessment
Cost Estimate
Mechanical Construction Cost Estimate - Replace with Modular Power Station

Unit Unit Cost
($) Quantity Amount ($)Item

.15 Supply & Install insulation for cooling pipes and exhaust LS 15 000.00 1 15 000

.16 Install new SS charge air cooling pipe for G1 to G3 hrs 100.00 120 12 000

.17 Install new radiators for G1 to G3 hrs 125.00 80 10 000

.18 Install three new heat recovery exchangers hrs 100.00 20 2 000

.19 Install charge air cooler for G1 to G3. hrs 125.00 60 7 500

.20 Install block heating system equipment and piping for 3 gensets. hrs 100.00 40 4 000

.21 Installation of Generator Set G1 to G3 on spring isolators hr 125.00 120 15 000

.22 Commisioning (vendor rep. attendance) for G1 & G2 LS 12 000.00 1 12 000
 388 300

.1 Supply two new 1140 L tanks to S602-07 (lube oil & waste oil) ea 1 800.00 2 3 600

.2 Supply two new lube oil transfer pumps (lube oil & waste oil) ea 1 500.00 2 3 000

.3 Install two lube oil tanks (lube oil & waste oil) hrs 100.00 20 2 000

.4 Install two lube oil transfer pumps (lube oil & waste). hrs 100.00 20 2 000
 10 600

 
.1 Supply three new exhaust fans ea 2 000.00 3 6 000
.2 Supply one arctic grade, hydronic AHU for engine hall c/w arctic hood. ea 35 000.00 1 35 000
.3 Supply one arctic grade, hydronic AHU for engine office area and 

electrical room c/w arctic hood.
ea 27 500.00 1 27 500

.4 Supply two dampers with washable filters and arctic hoods. ea 5 600.00 2 11 200

.5 Supply one building heating system expansion tank ea 2 000.00 1 2 000

.6 Supply one building heating system air separator ea 2 300.00 1 2 300

.7 Supply two building heating circulating pumps ea 2 700.00 2 5 400

.8 Supply DN50 building heating system loop piping, fittings, valves etc. LS 12 000.00 1 12 000

.9 Supply ducting for AHU in office area c/w fire damper. LS 2 500.00 1 2 500

.10 Supply pipe supports LS 5 000.00 1 5 000
Install building heating loop piping to heat recovery exchangers and all 
heating equipment.  Fabricate, install and test.

hrs 100.00 160 16 000

.11 Supply & Install insulation for heating pipes LS 7 500.00 1 7 500

.12 Install three new exhaust fans and framing hrs 100.00 60 6 000

.13 Install AHU, louver and weather hood in engine hall. hrs 100.00 80 8 000

.14 Install AHU, louver and weather hood in office area including ducting. hrs 100.00 160 16 000

.15 Install arctic grade damper and arctic hood and framing for engine hall. hrs 100.00 80 8 000

.16 Intall building heating system expansion tank. hrs 100.00 10 1 000

.17 Install two building heating system circulating pumps hrs 100.00 20 2 000

.18 Install one building heating system air separator hrs 100.00 10 1 000

.19 HVAC Balancing and Commissioning LS 5 000.00 1 5 000
179 400

Total 923 550

Contingency 25%

Heating & Ventilation 

Lube Oil & Waste Oil System
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Electrical Construction Cost Estimate - Upgrade Existing Power Station

Electrical  Cost Estimate.xlsx
W.N. Brazier Associates 1

UPGRADED PLANT ELECTRICAL

Description Total Area
Direct Sub-Totals
Cost

Capital Costs
"####################
"####################

COST DRAWING SKETCHES 21 & 22 - EXTERIOR "####################
CODE 10 "####################

"####################
Exterior Lighting "####################
LED#Exterior#Floodlights 5#125################
Wiring#included#in#building "####################

"#################### 5#125##################
Exterior Ground Connections "####################

"####################
Ground#wire,#2/0#AWG 2#100################
Ground#Connectors,#compression "####################
Ground#wire,#4/0 1#319################

"####################
Ground Rods  and/or Ground Plate 4#463################

"#################### 7#881##################
4160 Volt Feeder Connections "####################

"####################
Feeder#Cables#3c#4#AWG#5#KV 9#669################
Fuel Tank Instruments "####################
Level Transmitter 8#525################
Pilot Devices, boxes, etc. 6#938################
Control Cable, 6c14 Teck 1#873################
Instrument Cable, 2 pair AIC 1#845################ 28#850################

"#################### Area Subtotal
SUBTOTALS, 41#856################

COST GENERATOR AREA "####################
CODE 20 "####################

"####################
"####################

Grounding "####################
Ground#wire,#2/0#AWG 1#558################
Ground#Connectors,#compression 5#625################
Ground#wire,#4/0 1#388################

"#################### 8#570##################
Lighting,and,Small,Power "####################
Emergency#lighting 1#210################
Workbench#fluorescent,#enclosed#2#lamp 990###################
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UPGRADED PLANT ELECTRICAL

Description Total Area
Direct Sub-Totals
Cost

LED#highbay 14#685##############
Exit#lights 1#320################

"####################
Lighting#cable,#4c###12 12#413##############
Boxes#and#Fittings 9#375################

"#################### 39#993################
Cable,Tray,&,Supports "####################

"####################
18#inch#laddet 7#080################
18#inch#T "####################
18#inch#elbow 523###################

"####################
12#inch#ladder 13#266##############
12#inch#T 1#938################
12#inch#elbow 1#150################

"####################
Supports,#channel,#hardware 4#575################

"####################
Teck,Cable "####################

"####################
Generatorvpower#cable,#4c4/0#AWG#600#V 7#523################
Generator#RTDs,#10#pair#AIC 2#338################
Generator#pilot#devices,#6C14 3#746################
Generator#heater,#4c10 2#928################
Generator#battery#charger#feeders,#4c12 2#102################
Fuel#oil#system#pump,#3c12 613###################
Fuel#oil#system#controls,#6c14 624###################
Lube#oil#system,#3c12 491###################
Expansion#tank#switches,#4c14 2#102################
Heat#recovery#controls,#6c14 2#707################
Building#heaters,#fans#and#pumps,#3c12 2#453################
Connections#to#LECPs,#25c#14 4#197################
Power#to#service#air#compressor,#3c10 840###################
MCC#to#CP#25c14 1#234################
3c#4#AWG#5#KV 7#331################
10c14 "####################
Misc.#controls,#3c##14 6#106################
20c14 "####################
Instrument##Cable#2#Pair 3#691################
Instrument##Cable#12#Pair 2#269################
Instrument##Cable#4#Pair "####################
Comm#cable 938###################
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UPGRADED PLANT ELECTRICAL

Description Total Area
Direct Sub-Totals
Cost

1#Inch#EMT#For#Coms#Cable 3#804################
Boxes,#Fittings#&#connectors 7#625################

"#################### 94#191################
Transformers "####################
Generator#unit#transformers,#300#kVA,# 36#938##############
600#delta#"4160/2400#gnd#wye "####################

"#################### 36#938################
"#################### Area Subtotal

SUBTOTALS, GENERATOR AREA 179#691##############

COST ELECTRICAL,MODULE,AREA "####################
CODE (EQUIPMENT#INSTALLATION#BY#MODULE#SUPPLIER) "####################

"####################
"####################

5,kV,metalclad,switchgear,including: 352#260###########
"3#generator#breakers "####################
"2#Feeder#breakers "####################
"1#Station#service#breaker "####################
c/w#Mulitlin#generator#and#feeder#protection#relays "####################
Compact#design#as#per#Eaton#or#equal "####################

"####################
"#################### 352#260##############

600,Volt,MCC 17#850##############
"#Mian#breaker "####################
"#VFDs#for#rad#fans "####################
"#Pump#starters "####################
"#H&V#feeders#and/or#starters "####################
"#Varius#circuit#breakers "####################
"#Control#power#transformer# "####################

"####################
"#################### 17#850################

Generator,Control,Panels,c/w 77#250##############
#"DSLICs "####################
"Two#HMIs "####################
"Manual#backup#controls#for#synchronization,#generator#start/stop,#
meters,#manual#synchroscope,#etc.

"####################

"Master#PLC "#################### 77#250################
Transformers,and,Panels "####################
Station#Servicetransfoermer,#4160"600/347V 4#500################
150#kVA "####################

"####################
Lighting#Transformer#37#kVA,#600"208/120#volts 1#900################
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UPGRADED PLANT ELECTRICAL

Description Total Area
Direct Sub-Totals
Cost

Lighting#panel,3#phase,##100#amp,#208/120#volt 3#800################
c/w#breakers "####################

"#################### 10#200################
Electrical,Room,Lighting,&,Small,Power "####################

"####################
Flourescent#Fixtures 1#200################
Boxes,#outlets,#fittings,#supports,#hardware,#etc. 1#000################
Wire#and#EMT#conduit 1#500################
Backup#Heaters 500###################

"#################### 4#200##################
Power,&,Control,Teck,Cable "####################
"#Included#with#generator#area#cables "####################

"#################### Area Subtotal
SUBTOTALS, ELECTRICAL ROOM 461 760              

COST OFFICE AREA "####################
CODE (NO#OFFICE#AREA) "####################

"####################
"####################
"####################
"#################### Area Subtotal

SUBTOTALS, OFFICE AREA -                      

TOTAL,$
Direct Costs $683 307
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REPLACEMENT ELECTRICAL

Description Total Area
Direct Sub-Totals
Cost

Capital Costs
"####################
"####################

COST DRAWING SKETCHES 21 & 22 - EXTERIOR "####################
CODE 10 "####################

"####################
Exterior Lighting "####################
LED#Exterior#Floodlights 5#125################
Wiring#included#in#building "####################

"#################### 5#125##################
Exterior Ground Connections "####################

"####################
Ground#wire,#2/0#AWG 2#100################
Ground#Connectors,#compression "####################
Ground#wire,#4/0 1#319################

"####################
Ground Rods  and/or Ground Plate 4#463################

"#################### 7#881##################
4160 Volt Feeder Connections "####################

"####################
Feeder#Cables#3c#4#AWG#5#KV 9#669################ 9#669##################
Fuel Tank Instruments "####################
Level Transmitter 8#525################
Pilot Devices, boxes, etc. 6#938################
Control Cable, 6c14 Teck 1#873################
Instrument Cable, 2 pair AIC 1#845################ 19#181################

"#################### Area Subtotal
SUBTOTALS, 41#856################

COST GENERATOR AREA "####################
CODE 20 "####################

"####################
"####################

Grounding "####################
Ground#wire,#2/0#AWG 1#558################
Ground#Connectors,#compression 5#625################
Ground#wire,#4/0 1#388################

"#################### 8#570##################
Lighting,and,Small,Power "####################
Emergency#lighting 1#210################
Workbench#fluorescent,#enclosed#2#lamp 990###################
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REPLACEMENT ELECTRICAL

Description Total Area
Direct Sub-Totals
Cost

LED#highbay 14#685##############
Exit#lights 1#320################

"####################
Lighting#cable,#4c###12 12#413##############
Boxes#and#Fittings 9#375################

"#################### 39#993################
Cable,Tray,&,Supports "####################

"####################
18#inch#laddet 7#080################
18#inch#T "####################
18#inch#elbow 523###################

"####################
12#inch#ladder 13#266##############
12#inch#T 1#938################
12#inch#elbow 1#150################

"####################
Supports,#channel,#hardware 4#575################

"####################
Teck,Cable "####################

"####################
Generatorvpower#cable,#4c4/0#AWG#600#V 6#638################
Generator#RTDs,#10#pair#AIC 2#063################
Generator#pilot#devices,#6C14 3#746################
Generator#heater,#4c10 2#584################
Generator#battery#charger#feeders,#4c12 1#854################
Fuel#oil#system#pump,#3c12 613###################
Fuel#oil#system#controls,#6c14 624###################
Lube#oil#system,#3c12 491###################
Expansion#tank#switches,#4c14 1#854################
Heat#recovery#controls,#6c14 2#389################
Building#heaters,#fans#and#pumps,#3c12 2#453################
Connections#to#LECPs,#25c#14 3#703################
Power#to#service#air#compressor,#3c10 840###################
MCC#to#CP#25c14 1#234################
3c#4#AWG#5#KV 7#331################
10c14 "####################
Misc.#controls,#3c##14 6#106################
20c14 "####################
Instrument##Cable#2#Pair 3#691################
Instrument##Cable#12#Pair 2#269################
Instrument##Cable#4#Pair "####################
Comm#cable 938###################
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REPLACEMENT ELECTRICAL

Description Total Area
Direct Sub-Totals
Cost

1#Inch#EMT#For#Coms#Cable 3#356################
Boxes,#Fittings#&#connectors 7#625################

"#################### 90#932################
Transformers "####################
Generator#unit#transformers,#300#kVA,# 36#938##############
600#delta#"4160/2400#gnd#wye "####################

"####################
"#################### 36#938################
"#################### Area Subtotal

SUBTOTALS, GENERATOR AREA 176#432##############

COST ELECTRICAL,ROOM,AREA "####################
CODE "####################

"####################
"####################

5,kV,metalclad,switchgear,including: 374#260###########
"3#generator#breakers "####################
"2#Feeder#breakers "####################
"1#Station#service#breaker "####################
c/w#Mulitlin#generator#and#feeder#protection#relays "####################
Compact#design#as#per#Eaton#or#equal "####################

"####################
"#################### 374#260##############

600,Volt,MCC 35#038##############
"#Mian#breaker "####################
"#VFDs#for#rad#fans "####################
"#Pump#starters "####################
"#H&V#feeders#and/or#starters "####################
"#Varius#circuit#breakers "####################
"#Control#power#transformer# "####################

"####################
"#################### 35#038################

Generator,Control,Pnels,c/w 91#000##############
#"DSLICs "####################
"Two#HMIs "####################
"Manual#backup#controls#for#synchronization,#generator#start/stop,#
meters,#manual#synchroscope,#etc.

"####################

"Master#PLC "#################### 91#000################
Transformers,And,Panels "####################
Station#Servicetransfoermer,#4160"600/347V 10#688##############
150#kVA "####################

"####################
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REPLACEMENT ELECTRICAL

Description Total Area
Direct Sub-Totals
Cost

Lighting#Transformer#37#kVA,#600"208/120#volts 3#963################
Lighting#panel,3#phase,##100#amp,#208/120#volt 8#613################
c/w#breakers "####################

"#################### 23#263################
Electrical,Room,Lighting,&,Small,Power "####################

"####################
Flourescent#Fixtures 2#850################
Boxes,#outlets,#fittings,#supports,#hardware,#etc. 3#200################
Wire#and#EMT#conduit 3#700################
Backup#Heaters 1#325################

"#################### 11#075################
Power,&,Control,Teck,Cable "####################
"#Included#with#generator#area#cables "####################

"#################### Area Subtotal
SUBTOTALS, ELECTRICAL ROOM 534 635              

COST OFFICE AREA "####################
CODE "####################

"####################
,Lighting,&,Small,Power "####################

"####################
Flourescent#Fixtures 2#138################
Boxes,#outlets,#fittings,#supports,#hardware,#etc. 3#750################
Wire#and#EMT#conduit 3#700################
Backup#Heaters 1#538################

"####################
"####################
"#################### 11#125################
"#################### Area Subtotal

SUBTOTALS, OFFICE AREA 11 125                 

TOTAL,$
Direct Costs $764 048
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LIMITATIONS OF REPORT
This report and its contents are intended for the sole use of Gygax Engineering Associates Ltd. and their agents. Tetra Tech EBA
Inc. (Tetra Tech EBA) does not accept any responsibility for the accuracy of any of the data, the analysis, or the recommendations
contained or referenced in the report when the report is used or relied upon by any Party other than Gygax Engineering Associates
Ltd., or for any Project other than the proposed development at the subject site. Any such unauthorized use of this report is at the
sole risk of the user. Tetra Tech EBA’s General Conditions are provided in Appendix A of this report.
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1.0 INTRODUCTION
1.1 General

This report presents the results of an office-based geotechnical evaluation conducted by Tetra Tech EBA Inc. (Tetra
Tech EBA) for a power station in Sachs Harbour, NT. Authorization to proceed with this project was given by Gygax
Engineering Associates Ltd. (GEA), under a subconsulting agreement executed on August 18, 2015.

1.2 Project Details

GEA has been retained by the Northwest Territories Power Corporation (NTPC) to assess the heath of the diesel
power generation facility in Sachs Harbour, NT. It is understood that the facility is nearing the end of its design life
and NTPC has identified a number of issues with the current facilities which hinder normal operations, one of which
is settlement of the foundation which has been occurring for a number of years. Attempts to slow the settlement
with mud jacking and thermosyphons have been unsuccessful in the long-term.

As part of the study, GEA is also preparing plans for a replacement power station for the community. Options for
upgrades include:

� Replacing equipment and retrofitting the building, including addressing the foundation settlement issues without
changing the building’s footprint;

� Enlarging the existing power station to accommodate new equipment;

� Replacing the existing building with another power station on the same site, possibly a modular or containerized
power station; or

� Relocating the power station to a new site.

Typical power station infrastructure would comprise a fuel storage tank, a fenced compound housing transformers,
and a single-storey building containing generators, control equipment, and office space. The generators would be
expected to present relatively heavy, vibrating local floor loads. Further details of the proposed development were
not available at the time of report preparation.

1.3 Scope of Work

The required scope of work for this evaluation is understood to consist of the following:

� Review geotechnical information available in Tetra Tech EBA’s library in order to determine the expected
subsurface soil and permafrost conditions within the community;

� Develop geotechnical recommendations to support foundation design and construction, based on this review;
and

� Prepare a geotechnical evaluation report that describes the findings from the review and presents the resulting
foundation recommendations and earthworks design and construction guidelines.
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2.0 METHODOLOGY
A review of available information was conducted for the purpose of preparing this report. Information such as aerial
photographs, Google Earth imagery, surficial geology maps, topographical maps and previous geotechnical reports
was used to interpret the anticipated site conditions and prepare general recommendations for the foundation
system. A complete list of sources is available in the References section of this report. The locations of the main
previous geotechnical site investigations and geotechnical studies undertaken in or for Sach’s Harbour, reviewed
for the purpose of this project, are shown in Figure 1.

It should be noted that Tetra Tech EBA has neither conducted a site investigation nor inspected the proposed site
location. All descriptions and recommendations presented in this report are based upon the sources listed in the
references.

3.0 SITE CONDITIONS
3.1 Location

Sachs Harbour, NT is located on the southwest corner of Banks Island along the north shore of the Beaufort Sea.
The hamlet is situated at 71° 59’ N, 125° 15’ W. The community is in the Inuvialuit Settlement Region of the
Northwest Territories, approximately 523 km northeast of Inuvik. There is no road access to this community, but
scheduled air service is available from Inuvik, and supplies are barged in during the summer. The population of
Sachs Harbour is 128 (GNWT Bureau of Statistics 2014).

The current power station in Sachs Harbour is located adjacent the airport road on a granular pad. The school is
located to the southeast and the gymnasium to the northeast (Figure 1). It is not known at present what other sites
are being considered.

3.2 Climate

Sachs Harbour, NT lies in the Northern Arctic Ecozone. The region generally has cool summers and very cold
winters. Environment Canada maintains a weather station in Sachs Harbour with records dating back to 1956, with
some data missing between 1986 and 1993 and post-2012 (Environment Canada 2015).

The mean annual (1983-2012 average) air temperature is -12.5°C, and the warmest and coldest months are July
and January with mean monthly air temperatures of 6.9°C and -28.2°C respectively. The mean annual (1981-2010
average) total precipitation is 150 mm (Environment Canada 2015).

Since 1956, Sachs Harbour has experienced a warming trend of approximately 0.06°C per year. Mean annual air
temperature for 1956 to 1985 was -14.0°C, compared to –11.9°C from 1994 to 2012. This trend is reflected in the
freezing and thawing indices. The average freezing and thawing indices are 4929 °C-days and 454 °C-days,
respectively. The freezing and thawing indices have been changing annually by -17 °C-days and 1 °C-days,
respectively, on average since 1956. This suggests that the winters are warming more than the summers at Sachs
Harbour.

Precipitation has increased over the period of record, mostly in the amount of snowfall, but the increase has levelled
off between the last two climate Normals (2000 and 2010). The 2010 climate Normals indicate 58 mm of rain and
98 cm of snow, for a total annual precipitation of 152 mm. Comparing to the previous climate Normals, there has
been an increase from 1990 to 2010, of 8 mm of rain, 14 cm of snowfall, and 35 mm of total precipitation annually,
with most of the increase in snow occurring between the 1990 and 2000 Normals, and most of the increase in rain
occurring between the 2000 and 2010 Normals.
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Despite the increase in snowfall, the 2010 climate Normals indicate that there is generally a lower snow depth at
month end (by 1 or 2 cm) than there was in the 1990 climate Normals. The exceptions are September and January,
in which the snow depth is the same, and March in which the snow depth is slightly greater (by 1 cm). As well, the
1990 climate Normals showed that the month with the greatest snow depth used to be April, whereas the 2000 and
2010 climate Normals show that the greatest snow depth is now in March. For the months in which there is only
snowfall (November through April), the snow is only very slightly denser on average than it was in the 1990 climate
Normals. However, these months are also when all of the extra snowfall occurs, and during the remaining months,
slightly less snowfall occurs than before. For the months in which both snowfall and rainfall occur, the snow is wetter
and denser than it is in the snow-only months, and also wetter and denser than it used to be.

Climate change implications are for more snow and more rain to add correspondingly more water to the soil, as well
as higher air temperatures allowing faster consolidation of the snow, creating a denser snowpack in the winter.
Based on month-end snow depths, this change does not yet seem to have resulted in a change in the longevity of
the snowpack.

3.3 Geologic Setting

Sea level is rising at Sachs Harbour (Martin et al., 2010). An outwash plain southeast of the town that contains
thermokarst lakes is slowly being inundated by sea water (Martin et al., 2010), so the same can be expected for
Sachs Harbour. Sachs Harbour hamlet is underlain by thick deposits of Sachs Till, which is a morainal deposit from
the Amundsen Glaciation that was deposited along the southwest coast of Banks Island (Vincent 1983). The till
deposits are overlain in many places by thin raised beach units consisting of gravel and sand (Vincent and Edlund
1978). A few moraine ridges are present east and west of the town (Vincent and Edlund 1978). The upper portions
of the raised beach deposits have been developed as community gravel sources (EBA 2003).

The surficial deposits overlie the Tertiary Beaufort Formation and the Cretaceous Kanguk Formation. The Beaufort
Formation comprises unlithified fluvial sand, gravel and minor organic material, while the Kanguk Formation consists
of poorly lithified marine silt and clay, with minor sand near the surface and bituminous bentonite beds near the
base (Vincent and Edlund 1978).

3.4 Anticipated Surface Conditions

The current site of the powerhouse and adjacent structures is located on a high point overlooking most of Sachs
Harbour. Although there is no obvious evidence of ponding in air photos, it is understood some surface ponding on
the granular pad takes place during periods of rain (EBA, 1995), and likely also during spring run-off. Otherwise,
the site is generally well drained with drainage occurring to the north and east.

To the west of the powerhouse building is a tank containment area. To the south and southeast are two large multi-
vehicle garages. The granular pad supporting the powerhouse extends under the adjacent structures and serves
as a travel area for some distance. To the east of the powerhouse the gravel fill slopes downward and connects
with the airport road. To the north the granular pad extends away from the structure for 4 or 5 meters and then
slopes down, levelling off after an approximate 1.0 to 1.5 m drop. The pad appears to be between 1.0 m and 1.5 m
thick (EBA, 1995).

Air photos show that there was at least some site disturbance at the current site by 1968. A containment area for
tanks was built between 1968 and 1972 and the powerhouse was built in 1974. The current tank configuration at
the tank containment area has been in existence since sometime between 1993 and 1996.

Sachs Harbour is well north of the tree line and vegetation is restricted to grasses and mosses. The ground at the
current power station site is bare, with no vegetation.
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3.5 Anticipated Subsurface Conditions

The subsurface stratigraphy at the Sachs Harbour airstrip to a depth of 5 m was described as ice-rich silty sands
inter-bedded with gravels (French 1975).

Investigations at the nearby gymnasium and proposed firehall sites (Hardy 1991a; Hardy 1991b) indicated a clayey,
sandy, gravelly till of low plasticity. Occasional cobbles and boulders were reported at the gymnasium site. Bedrock
was not reported in any of the information reviewed.

Two boreholes advanced to 3.0 and 1.2 m under the powerhouse in 1994 revealed a sandy, silty, layer of gravel,
approximately 0.3 m thick, overlying a soft wet brown silt, containing some gravel and traces of clay and cobbles.
Refusal in these boreholes was interpreted to have been on cobbles or boulders (EBA 1995). The layer of gravel
encountered is assumed to be some combination of fill and gravel particles in the native soil being worked to the
surface through frost action (EBA 1996). Fill that was used to level the site is expected to be thin or nonexistent
beneath the south side of the building, but there is 0.9 m of fill up against the south wall of the powerhouse (EBA
1996). Thickness of the fill appears to exceed 1 m beneath the north edge of the building.

3.6 Anticipated Groundwater Conditions

The silty sand and gravel of the active layer is probably water bearing during the summer months. Groundwater
seepage may occur within the active layer as it did during the investigation for the proposed firehall (Hardy 1991b).

3.7 Permafrost

Sachs Harbour is mapped in the continuous permafrost region with permafrost under 90 to 100% of the land area,
and a ground ice content of greater than 20% by volume of visible ice, indicating a high ice content (Heginbottom
et al. 1995). It is estimated that a mean annual ground temperatures in the developed area where vegetation has
been stripped is likely around –8 ºC (Thurber, 1987; EBA 2003). Measured active layer depths have ranged from
0.5 to 2.0 metres in the hamlet (Hardy 1991a; Hardy 1991b; EBA 2003).

Many ice-wedge polygons are evident in aerial photographs of the Sachs Harbour area. Past investigations have
shown substantial ice layers, ice wedges and/or ice content. Based on previous investigations, patterned ground
can be seen near the top of the slope section approximately 150 m north of the site powerhouse site, while 150 m
west of the arena a shallow erosion gully apparently resulting from both thermal and physical erosion has been
noted (Tetra Tech EBA 2015). Thermokarst features have been noted adjacent to the airstrip, likely caused by the
stripping of fill for airstrip construction, or by impeded drainage due to fill placement (French 1975).

French (1976) reported that residents of Sachs Harbour had dug a number of ice cellars to preserve food, and the
permafrost and ground ice conditions were observed therein. Several ice wedges were observed, of 0.3 to 0.6 m in
width near the surface and extending 2.0 m or more in depth. French noted that there was little or no expression of
the ice wedges at ground surface. Layers of silty sand, fine sand and gravel were observed to commonly contain
excess ice of 10 to 25%, visible as crystals or coatings. The fine sands tended to have lenses of pure ice up to
10 cm thick or thin stratified ice layers, resulting in excess ice contents of 40 to 95%. French further noted that the
icy layers and lenses, ice-rich sands and gravels, along with the ice wedges, suggest that the soils in Sachs Harbour
are very sensitive to surface disturbance.

Permafrost was encountered in all of the boreholes for the site investigation at the airstrip (French 1975). Ground
ice ranged from 10 to 95 %, and water contents ranged from 50 to 150%. Wedge ice was also encountered at this
site. Neither mean annual ground temperatures nor salinities were reported in this study.
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Porewater salinity at the proposed firehall was reported to range from 3 parts per thousand (ppt) to 13 ppt. The
testing was completed on samples obtained within the active layer, at depths of 0.6 m and 1.5 m, respectively.
Porewater salinity values in the permafrost could be higher. For purpose of this evaluation, a soil porewater salinity
of 15 ppt has been assumed.

4.0 RECOMMENDATIONS AND CONSIDERATIONS
4.1 General

The existing powerhouse has not performed adequately. The investigation of the slab by Tetra Tech EBA in
September 1994, which involved the coring and augering of 12 shallow boreholes, concluded that the excessive
cracking and settlement observed was due to thaw consolidation of underlying permafrost. Mud jacking had been
completed some years before this investigation and had been deemed not to have worked, as evidenced by the
installation of 10 thermosyphons in the summer of 1994. Subsequent mudjacking is believed to have taken place
in 1995 or 1996 and is understood not to have prevented further settlement and cracking of the slab.

The absence of a permanent drill in the community will be a consideration when deciding what type of foundation
to choose. It is unknown if there is currently a drill situated in the community or if there are any plans to bring in a
drill for other construction projects in the near future.

The presence of relatively cold permafrost, the potential for excess ground ice, would point to adfreeze steel pipe
piles as being a potential foundation option for the new powerhouse. While Tetra Tech EBA has not found any
references of adfreeze piles having been installed in the community, adfreeze piles are used extensively throughout
the north. Preliminary recommendations for this foundation type are provided in Section 4.3.A shallow foundation
can also be considered for the power station. This could take either of two forms:

� Concrete strip or spread footings plinths on a frost-stable gravel pad; or

� A TRIODETIC (space frame) foundation on a gravel pad.

Recommendations for the design of strip and spread footings on a frost-stable granular pad are presented in a
subsequent section. As the design of a TRIODETIC foundation is proprietary, only conceptual comments can be
provided. These can also be found in a subsequent section.

The presence of void space under the floor slab of the current powerhouse in 1994 correlated well with areas
deficient in insulation. Vertical depths of the voids ranged from 20 mm to 180 mm. The area having undergone the
most settlement at the time was discovered to have no insulation underneath (EBA 1995). It is not known whether
or not there were a fuel spills at the site of the existing powerhouse which helped contribute to the degradation of
insulation, but it is a possibility. The presence of fuel in soil can also significantly influence the soil’s freeze response.
This is something that should be considered when choosing a site, foundation type and material with which to
construct pads for the new powerhouse.

4.2 Climate Change Considerations

The impacts of potential climate change should be considered in the design of the power station. The Canadian
Standards Association (CSA 2010) provides guidance for screening the vulnerability of a development to climate
change.

The sensitivity of the site to climate change is governed by the ice content of the subsurface soils and the anticipated
ground temperature at the end of the service life of the building. Based on the observations from previous site
investigations, the current mean annual ground temperature is estimated to be about -8 qC.
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The CSA gives guidance on the potential implications of climate change on ground temperature. Under a “high”
green-house gas scenario, warming of about 3.6 C° can be expected over an assumed 40-year design life. This
gives an approximation of the mean annual ground temperature of about -4.4 qC at the end of the assumed service
life of the building.

The sensitivity of the site to potential climate change is considered to be “moderate” based on the soil type and
ground temperature.

For adfreeze piles, the consequences of a warming climate and associated permafrost warming would be a
decrease in adfreeze pile capacity. The practical implications of this could be greater or more rapid settlement than
assumed in design.

Another consequence of a warming climate would be a deepening of the active layer. This could result in increased
potential for seasonal frost-jacking. Failure of adfreeze with respect to frost-jacking would result in differential
movements that could crack finishes, impact operation of doors and machinery, and potentially compromise the
building envelope. These consequences are considered “major”.

For strip or spread footings, the consequence of a warming climate could be thaw of permafrost and associated
deepening of the active layer. This could result in ground settlement, and potentially greater magnitudes of seasonal
frost heave and settlement. The consequences of differential settlement will depend on the stiffness of the
foundation, so could range from “minor” to “major”. As a Triodetic foundation can reportedly accommodate some
degree of settlement, the consequences of permafrost thaw for this variation of a shallow foundation would be
considered “minor”.

Considering the site sensitivity and the associated consequences together results in the following risk levels, as
defined by CSA:

� “C” (low risk), for “minor” consequences at a “medium” sensitivity site; or

� “B” (moderate risk), for “major” consequences at a “medium” sensitivity site.

A “C” level of risk warrants a qualitative analysis and the use of expert judgement to develop design parameters for
a project with a routine foundation, such as either a Triodetic foundation or a stiff configuration strip or spread
footings on a granular pad. This level of analysis and judgement has been employed to develop the
recommendations provided in the following sections.

The recommended approach for a “B” level of risk includes those measures suggested for Level C, while adding
that there should be a good comparison both of structure type and foundation system on a similar site within the
same community. Sufficient performance data should be available for the particular foundation system to provide a
reasonable level of confidence in the judgement that arises from the comparison. If direct comparison is not
available, the assessment supporting design should be elevated to that recommended for the highest risk level
(“A”), which includes a site investigation and quantitative analysis. In either case, a systematic performance
monitoring program is recommended to identify if corrective action is required at some future time.

While adfreeze piles have been successfully used in most other northern communities Tetra Tech EBA is not aware
of any adfreeze piles in the community. A comparison and analysis of performance of this foundation type in the
community therefore cannot be made. Unfortunately, the absence of a permanent drill also means that there is
limited geotechnical data available on the community. While we have assumed conservative design parameters in
our analysis below, CSA recommends conducting a site investigation which would involve shipping or possibly flying
in a drill to the community. It is possible that this site investigation could take place immediately prior to installation
of piles so that the design parameters below can be verified, and adjustments made where necessary.
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For a shallow foundation that is sensitive to differential settlement, a site investigation and additional analysis would
be recommended. It is possible that this investigation could take place if a suitable backhoe is available in the
community.

The foregoing discussion has assumed that the proposed structures will be sensitive to settlement. The tendency
is going towards modular installations. These may not be as sensitive to settlement as site-constructed structures.
If modular structures are envisioned, we are prepared to discuss settlement tolerances and the implications on the
recommendations for further investigation.

4.3 Adfreeze Steel Pipe Piles

Adfreeze steel pipe piles are typically applicable in areas of continuous permafrost and are expected to be an
appropriate foundation type for the proposed building. A minimum air space of 1 m below the building is
recommended to maintain permafrost and reduce snow drifting.

The allowable adfreeze bonds are dependent on the pile configuration, the nature of the load being supported, and
subsurface conditions. These have been calculated assuming the parameters in Table 1. The assumed parameters,
in particular the soil porewater salinity, should be verified prior to finalizing design.

The design parameters in Table 1 are based on the site conditions anticipated at the site, and an estimate of ground
temperature resulting from global warming (CSA 2010). The active layer thickness was assumed, accounting for
some thickening due to warming.

In the analysis, Tetra Tech EBA has considered total settlements of 30 mm (serviceability) to assess the variance
on bond strengths. The rate of settlement will vary throughout the life of the building as a function of changing
ground temperatures. In general, settlement can be expected to be slow at the outset and increase over time as
the ground warms. Differential settlement may be approximately half of this value. If differential settlement proves
to be problematic over the long term, the foundation should be re-levelled.

Factored adfreeze bond strengths, frost-jacking load, and minimum embedment depths for adfreeze steel pipe piles
are provided in Table 2.

Table 1: Design Parameters for Determining Adfreeze Capacity
Parameter Value

Soil porewater salinity 15 ppt

Estimated mean ground temperature (2045) -4.4°C

Pile diameter 141 mm

Design life 40 years

Allowable long-term settlement/heave 30 mm

Allowable short-term settlement/heave 2 mm in 4 months

Active layer thickness 2.0 m

Soil resistance factor (slotted piles) 0.65

Soil resistance factor (unslotted piles) 0.5
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Table 2: Factored Geotechnical Resistance for Adfreeze Piles
Pile Description Long-Term

Bond Strength
(kPa)

Combined Short-
Term and Long-Term
Bond Strength (kPa)

Ultimate Frost-
Jacking Force (kN)

Minimum
Embedment (m)

141 mm diameter; slotted 21 43 133 9.0
141 mm diameter; unslotted 17 33 133 11.0

Long-term loads refer to dead load and normal operating, sustained live load, such as occupancy load. Short-term
loads include environmental loads, such as wind loads and snow loads.

The design premise for adfreeze piles is creep settlement. This is analogous to serviceability limit state. Ultimate
limit state geotechnical resistance would be much higher, but is of limited relevance due to the time-dependent
nature of adfreeze pile capacity.

The recommended minimum embedment is required to resist frost-jacking. The minimum embedment lengths in
Table 2 have been developed without considering any resistance provided by sustained loading on the piles. If
sustained dead load is considered, the minimum pile embedment could be reduced. However, frost-jacking loads
should be considered completely separately from all other load combinations.

Adfreeze bonds are considered to be higher when slots are cut into the piles. Therefore, the possibility of using
slotted piles is included in Table 2. However, it is difficult and expensive to get cutting gases into remote
communities. Therefore, the cost to cut slots can be more than the cost of installing additional pile length by
assuming the lower capacities associated with unslotted piles. A typical, unslotted adfreeze pile configuration is
shown in the attached Figure 2.

Adfreeze piles in groups should be spaced at least four pile diameters on-centre apart.

The piles can be taken as laterally restrained from the bottom of the pile to the top of the permafrost. The soil in the
active layer can be relied upon to provide some lateral support to the piles. As a minimum, active earth pressure
can be relied upon. An earth pressure coefficient at-rest of 0.5 can be used to compute lateral support within the
active layer, assuming a soil unit weight of 19 kN/m3.

Adfreeze steel pipe piles should be installed in accordance with the following recommendations:

� Piles are best installed while the ground is still frozen, but with moderate air temperatures (April, May, or June).
This permits good access and clean holes to be drilled.

� Any soil, loose material, oil, grease, or any other material adhering to the pile should be removed before
installation. Factory sealants should be removed from the pile.

� Pile holes should be drilled to a diameter at least 50 mm larger than the outside diameter of the piles.

� Sand slurry should be placed into the pile hole between the soil and the steel pipe pile. It should be mixed to a
consistency of a wet paste such that it will flow down the hole. It should not have more water than necessary.
The sand should not contain particles over 5 mm in diameter and should have no more than 10% fines passing
the No. 200 sieve size (silt and clay sizes). In addition, the sand used in the slurry should have a salinity of less
than 5 ppt. The pile should be vibrated with the drill, or by other means to ensure the formation of a continuous
column of sand slurry around the outside of the pile. The inside of the pile should also be filled with sand slurry
up to approximately 1 m below the pile cut-off elevation.
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� Water used for slurry production should be fresh potable water. The placement temperature should not exceed
10°C to reduce disturbance and freeze-back time.

� No loading should occur before the backfill is completely frozen.

It is recommended that a qualified geotechnical engineer or technologist monitor the pile installations. In general,
pile monitoring will include observations and/or measurements for each pile installation including pile plumbness,
length, and installation depth, volumes of sand slurry, ground temperatures, and soil/bedrock descriptions.

4.4 Strip or Spread Footings on Frost-Stable Pad

The concept is to support the building on grade-supported footings, constructed on a compacted gravel pad, with
insulation to pull the permafrost up into the frost-stable fill. The capacity of footings in permafrost regions is governed
by the following:

� Shear failure of the granular fill;

� Long-term creep settlements of the frozen native soil below the granular fill; and

� The insulation manufacturer’s recommended allowable bearing pressure based on the compressive strength of
the insulation

Recent experience has shown that provided the thickness of granular fill for the building pad is at least 1 m, the
compressive strength of the insulation governs the allowable footing bearing pressures. The existing fill at the
current power station site appears to consist mostly of silt as opposed to granular materials. The present availability
of granular materials in the community is not known, but Tetra Tech EBA can review available materials for suitability
once they have been located.

Dow Chemical Canada Inc. (Dow), a manufacturer of extruded polystyrene insulation boards, has reported that the
compressive strength of their High Load insulation products (e.g. 40 psi (275 kPa) for HI-40 and 60 psi (415 kPa)
for HI-60) is based on the vertical compressive strength measured at five percent deformation or at yield, whichever
occurs first. Since polystyrene insulation is a visco-elastic material, Dow recommends that adequate safety factors
be used to prevent long-term creep of the insulation. Dow recommends that:

� The long-term static load not exceed 33 percent of the compressive strength of the insulation (92 kPa for HI-40
and 138 kPa for HI-60 insulation types); and

� Dynamic loads not exceed 20 percent of the compressive strength of the insulation (55 kPa for HI-40 and
83 kPa for HI-60 insulation types).

Therefore, the allowable bearing pressure for long-term loads, such as dead load and occupancy load live load is
92 kPa if Styrofoam HI-40 is used. If the thickness of granular fill is going to be less than 1 m, the foundation loading
should be checked against the other potential failure modes.

Fill to within 200 mm of the base of footing elevation should be compacted to at least 98 percent of Standard Proctor
maximum dry density. The 200 mm of fill immediately below the footings should be compacted to at least 100
percent of Standard Proctor maximum dry density.

A continuous layer of rigid extruded polystyrene insulation (HI-40 or equivalent) should be installed within the gravel
pad below the building. A 100 mm thickness of insulation should bring the permafrost to near the bottom of the
footings, thereby limiting seasonal movements. If the granular fill contains particles larger than 20 mm, then the
insulation should be sandwiched between 75 mm of bedding sand on each side. The insulation should extend 1.2 m
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beyond the edges of the building. A minimum air space of 1 m below the building is recommended to maintain
permafrost and reduce snow drifting.

To reduce the likelihood of a fuel spill damaging the insulation, a layer of Nilex 80 mil high density polyethylene
(HDPE) geomembrane, or equivalent, should be placed on top of the insulation. Another 75 mm thick layer of
bedding sand should be placed on top of the geomembrane.

As the foundation would be grade-supported, it is recommended that a structural engineer check the adequacy of
the foundation against wind loads. Buried footings could be considered, if greater resistance to wind loads is
required. While burying footings would normally also permit an increased bearing pressure to be used, in this case,
the allowable bearing pressure would remain unchanged, as limited by the insulation.

4.5 Spaceframe Foundation

The spaceframe foundation is manufactured by TRIODETIC Building Products Ltd. (TRIODETIC) of Ottawa,
Ontario. The design is proprietary, so Tetra Tech EBA can only offer some general recommendations in connection
with the foundation design.

The compatibility of this system with the anticipated foundation loads remains to be verified. However, Tetra Tech
EBA is aware that the power station in Aklavik has been constructed on this foundation type. This suggests that it
is technically feasible. The Northwest Territories Power Corporation may be able to provide insight into the
performance of this foundation type under a power station.

This foundation system has some capacity to accept movements, so insulation in the granular pad should not be
necessary. However, it may still be desirable to limit foundation movements, so insulation as recommended in the
foregoing section could be considered in this application as well.

On granular soils, TRIODETIC indicates that the frame can be supported by 250 mm square bearing plates. The
conventional bearing capacity equation gives an allowable bearing pressure of about 8 kPa. Clearly, the
conventional bearing capacity equation cannot be applied to develop a realistic design with this technology. We
understand that the design premise is that there will be settlement and load redistribution until the building load is
adequately supported. We have recently observed timber pads being used at bearing points. Tetra Tech EBA
considers this to be good practice.

As the foundation is grade-supported, it is recommended that a structural engineer verify the adequacy of the
foundation against wind loads.

4.6 Frost Protection

The near-surface silty and clayey soils in Sachs Harbour are considered to be highly frost-susceptible. Buried
horizontal insulation should be used to reduce frost penetration around foundations and reduce the likelihood of
seasonal movements.

The insulation should be of rigid extruded polystyrene composition (DOW HI-40, or equivalent). For unheated
structures, it is recommended that the insulation be at least 150 mm thick and have a total buried width of 2.4 m. A
minimum burial depth of 300 mm is recommended to protect the insulation from concentrated loads at the ground
surface.

The insulation should be sandwiched between two layers of bedding sand, 75 mm in thickness, and should be
sloped down away from the structure at 2 percent. The bedding sand should be placed and compacted to at least
98% of Standard Proctor maximum dry density.
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4.7 Site Grading and Drainage

Tetra Tech EBA has not inspected the site, therefore only generic recommendations can be provided.

Final site grading should maintain positive drainage in the direction of natural drainage and should direct water
away from the structures. Improper drainage and ponding of water near or under the structure could initiate
foundation failure. Future and existing development should be taken into consideration when directing drainage so
as not to divert flow into adjacent developments.

The building pad should extend at least 3 m beyond the edges of the building on all sides. Side-slopes on the fill
pads should be 4 horizontal to 1 vertical (4H:1V) or flatter.

Final grades within three metres of the building should be at least four percent, down, away from the building. It is
recommended that gravel or landscaped area beyond this have a minimum grade of two percent. Local topographic
low areas, if present, should be filled if water ponding there is close enough to affect the structure

Given the steep north-south slope from the airport down to the coast, it is recommended that the potential for
drainage from upgradient be considered in the design of site grading.

4.8 Site Seismic Classification

Table 4.1.8.4.A of the National Building Code of Canada (NBCC, 2010) suggests a seismic classification based on
the shear strength of the upper 30 m of soil. Permafrost conditions are expected at a depth below about 2 m (or
less if an insulated gravel pad is constructed). Considering the permafrost conditions, the seismic response of the
permafrost will govern the site classification. The National Building Code of Canada does not explicitly consider
permafrost, but it is indirectly addressed through the ranges of shear wave velocity. Based on available shear wave
velocity data for frozen ground, the seismic classification for the site is conservatively interpreted to be Class B,
based on Table 4.1.8.4.A.

NBCC (2010) through Natural Resources Canada (2015) also provides interpolated seismic hazard values, with a
peak ground acceleration of 0.066 g for the Sachs Harbour area, given a 2% probability of exceedance in 50 years.

5.0 REVIEW OF DESIGN AND CONSTRUCTION
5.1 Design and Review

Tetra Tech EBA should be given the opportunity to review details of the design and specifications related to
geotechnical aspects of this project prior to construction.

5.2 Construction Monitoring

All recommendations presented in this report are based on the assumption that an adequate level of monitoring will
be provided during construction and that all construction will be carried out by suitable qualified contractors,
experienced in earthworks and foundation construction in the North.

Adequate levels of construction monitoring for foundations are considered to be:

� For deep foundations, such as piles, full-time monitoring and design review during construction

� For shallow foundations, such as grade-supported footings, observation of bearing surfaces prior to footing
construction or placement; and
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� For earthworks, full-time monitoring and associated verification of adequate compaction.

All such quality assurance monitoring should be carried out by qualified persons, on behalf of the owner,
independent of the contractor. If the contractor also carries out testing for quality control, all parties should be made
aware of this. One of the purposes of providing an adequate level of monitoring is to check that the
recommendations provided in this report are pertinent to soil conditions encountered at the site, or to other areas
should the foundations be relocated. Tetra Tech EBA will provide these services upon request.
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6.0 CLOSURE
We trust this report meets your present requirements. If you have any questions or comments, please contact the
undersigned.

Respectfully submitted,
Tetra Tech EBA Inc.

Prepared by: Reviewed by:
Alison Ryan, MIT Ed Hoeve, P.Eng.
Geotechnical Engineer, Arctic Group Principal Consultant, Arctic GroupDirect Line:
867.766.3728 x264 Direct Line: 867.766.3728 x222
Alison.Ryan@tetratech.com Ed.Hoeve@tetratech.com

/KLA
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Figure 1 Site Location Plan

Figure 2 Typical Adfreeze Steel Pipe Pile

Figure 3 Strip or Spread Footings on Frost-Stable Pad
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GEOTECHNICAL REPORT 
This report incorporates and is subject to these “General Conditions”. 
 

1.0 USE OF REPORT AND OWNERSHIP 

This geotechnical report pertains to a specific site, a specific 
development and a specific scope of work. It is not applicable to any 
other sites nor should it be relied upon for types of development other 
than that to which it refers. Any variation from the site or development 
would necessitate a supplementary geotechnical assessment.  

This report and the recommendations contained in it are intended for 
the sole use of Tetra Tech EBA’s Client. Tetra Tech EBA does not 
accept any responsibility for the accuracy of any of the data, the 
analyses or the recommendations contained or referenced in the 
report when the report is used or relied upon by any party other than 
Tetra Tech EBA’s Client unless otherwise authorized in writing by 
Tetra Tech EBA. Any unauthorized use of the report is at the sole risk 
of the user. 

This report is subject to copyright and shall not be reproduced either 
wholly or in part without the prior, written permission of Tetra Tech 
EBA. Additional copies of the report, if required, may be obtained 
upon request. 

2.0 ALTERNATE REPORT FORMAT 

Where Tetra Tech EBA submits both electronic file and hard copy 
versions of reports, drawings and other project-related documents 
and deliverables (collectively termed Tetra Tech EBA’s instruments 
of professional service), only the signed and/or sealed versions shall 
be considered final and legally binding. The original signed and/or 
sealed version archived by Tetra Tech EBA shall be deemed to be 
the original for the Project. 

Both electronic file and hard copy versions of Tetra Tech EBA’s 
instruments of professional service shall not, under any 
circumstances, no matter who owns or uses them, be altered by any 
party except Tetra Tech EBA. Tetra Tech EBA’s instruments of 
professional service will be used only and exactly as submitted by 
Tetra Tech EBA. 

Electronic files submitted by Tetra Tech EBA have been prepared 
and submitted using specific software and hardware systems. Tetra 
Tech EBA makes no representation about the compatibility of these 
files with the Client’s current or future software and hardware 
systems. 

3.0 ENVIRONMENTAL AND REGULATORY ISSUES 

Unless stipulated in the report, Tetra Tech EBA has not been retained 
to investigate, address or consider and has not investigated, 
addressed or considered any environmental or regulatory issues 
associated with development on the subject site. 

 

4.0 NATURE AND EXACTNESS OF SOIL AND 
ROCK DESCRIPTIONS 

Classification and identification of soils and rocks are based upon 
commonly accepted systems and methods employed in professional 
geotechnical practice. This report contains descriptions of the 
systems and methods used. Where deviations from the system or 
method prevail, they are specifically mentioned. 

Classification and identification of geological units are judgmental in 
nature as to both type and condition. Tetra Tech EBA does not 
warrant conditions represented herein as exact, but infers accuracy 
only to the extent that is common in practice. 

Where subsurface conditions encountered during development are 
different from those described in this report, qualified geotechnical 
personnel should revisit the site and review recommendations in light 
of the actual conditions encountered. 

5.0 LOGS OF TESTHOLES 

The testhole logs are a compilation of conditions and classification of 
soils and rocks as obtained from field observations and laboratory 
testing of selected samples. Soil and rock zones have been 
interpreted. Change from one geological zone to the other, indicated 
on the logs as a distinct line, can be, in fact, transitional. The extent 
of transition is interpretive. Any circumstance which requires precise 
definition of soil or rock zone transition elevations may require further 
investigation and review. 

6.0 STRATIGRAPHIC AND GEOLOGICAL INFORMATION 

The stratigraphic and geological information indicated on drawings 
contained in this report are inferred from logs of testholes and/or 
soil/rock exposures. Stratigraphy is known only at the locations of the 
testhole or exposure. Actual geology and stratigraphy between 
testholes and/or exposures may vary from that shown on these 
drawings. Natural variations in geological conditions are inherent and 
are a function of the historic environment. Tetra Tech EBA does not 
represent the conditions illustrated as exact but recognizes that 
variations will exist. Where knowledge of more precise locations of 
geological units is necessary, additional investigation and review may 
be necessary. 
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7.0 PROTECTION OF EXPOSED GROUND 

Excavation and construction operations expose geological materials 
to climatic elements (freeze/thaw, wet/dry) and/or mechanical 
disturbance which can cause severe deterioration. Unless otherwise 
specifically indicated in this report, the walls and floors of excavations 
must be protected from the elements, particularly moisture, 
desiccation, frost action and construction traffic. 

8.0 SUPPORT OF ADJACENT GROUND AND STRUCTURES 

Unless otherwise specifically advised, support of ground and 
structures adjacent to the anticipated construction and preservation 
of adjacent ground and structures from the adverse impact of 
construction activity is required. 

9.0 INFLUENCE OF CONSTRUCTION ACTIVITY 

There is a direct correlation between construction activity and 
structural performance of adjacent buildings and other installations. 
The influence of all anticipated construction activities should be 
considered by the contractor, owner, architect and prime engineer in 
consultation with a geotechnical engineer when the final design and 
construction techniques are known. 

10.0 OBSERVATIONS DURING CONSTRUCTION 

Because of the nature of geological deposits, the judgmental nature 
of geotechnical engineering, as well as the potential of adverse 
circumstances arising from construction activity, observations during 
site preparation, excavation and construction should be carried out 
by a geotechnical engineer. These observations may then serve as 
the basis for confirmation and/or alteration of geotechnical 
recommendations or design guidelines presented herein. 

11.0 DRAINAGE SYSTEMS 

Where temporary or permanent drainage systems are installed within 
or around a structure, the systems which will be installed must protect 
the structure from loss of ground due to internal erosion and must be 
designed so as to assure continued performance of the drains. 
Specific design detail of such systems should be developed or 
reviewed by the geotechnical engineer. Unless otherwise specified, 
it is a condition of this report that effective temporary and permanent 
drainage systems are required and that they must be considered in 
relation to project purpose and function. 

12.0 BEARING CAPACITY 

Design bearing capacities, loads and allowable stresses quoted in 
this report relate to a specific soil or rock type and condition. 
Construction activity and environmental circumstances can 
materially change the condition of soil or rock. The elevation at which 
a soil or rock type occurs is variable. It is a requirement of this report 
that structural elements be founded in and/or upon geological 
materials of the type and in the condition assumed. Sufficient 
observations should be made by qualified geotechnical personnel 
during construction to assure that the soil and/or rock conditions 
assumed in this report in fact exist at the site. 

13.0 SAMPLES 

Tetra Tech EBA will retain all soil and rock samples for 30 days after 
this report is issued. Further storage or transfer of samples can be 
made at the Client’s expense upon written request, otherwise 
samples will be discarded.  

14.0 INFORMATION PROVIDED TO TETRA TECH EBA BY 
OTHERS 

During the performance of the work and the preparation of the report, 
Tetra Tech EBA may rely on information provided by persons other 
than the Client. While Tetra Tech EBA endeavours to verify the 
accuracy of such information when instructed to do so by the Client, 
Tetra Tech EBA accepts no responsibility for the accuracy or the 
reliability of such information which may affect the report. 
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1 INTRODUCTION 

1.1 Project Title 

Plant Replacement Study – Sachs Harbour, NT 

1.2 Project Description 

The Northwest Territories Power Corporation (“NTPC”) is requesting Proposals from 
qualified bidders (“Proponents”) to provide engineering consulting services to assess the 
condition of the Sachs Harbour Power Plant, and provide recommendations for future 
power generation. 

1.3 NTPC Project Personnel 

.1 Brad Harrison 

Project Manager  
Phone:  (867) 874-5235   
Email:  bharrison@ntpc.com    

.2 Dean Hendrickson 

Thermal Region Asset Manager   
Phone:  (867) 874-5284   
Email:  dhendrickson@ntpc.com   

1.4 Key Dates 

Deadline for Questions & Inquiries   July 29, 2015 

Final Addendum Issued    July 31, 2015 

RFP Closing            August 6, 2015 

Award of Contract            August 10, 2015 

Completion of on Site Work           August 20, 2015 

Draft Report           October 30, 2015 

Final Report        November 30, 2015 
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2 GENERAL 

2.1 Inquiries  

All questions or inquiries concerning this Request for Proposal (“RFP”) must be 
submitted in writing no later than 3:00 p.m. local time on July 29, 2015 and should be 
addressed to: 

Jamie Hunt, Contract Coordinator  
Phone (867) 874-5211 Fax (867) 874-5214  Email: jhunt@ntpc.com  

Verbal responses to any inquiry cannot be relied upon and are not binding to either party. 

2.2 Release of Information 

Subject to any written agreement to the contrary, all proposals and other support 
documentation received by NTPC from Proponents shall become the property of NTPC 
and will not be returned to the Proponents.  NTPC will not disclose the Proponent’s bid 
to any third party, save and except for any disclosure required by court order or other 
legal compulsion including, without limitation, pursuant to the Access to Information and 
Protection of Privacy Act, S.N.W.T 1994 c.20. 

2.3 Cost of Preparation 

NTPC is not liable for any costs of preparation of proposals. 

2.4 Acceptance of Proposals 

This is not a Request for Tender or otherwise an offer. NTPC is not bound to accept the 
proposal that provides for the lowest cost or price to NTPC nor any proposal of those 
submitted. 

2.5 Short List 

Proposals may be short-listed. Proponents who are short-listed may be requested to make 
a formal presentation. 

2.6 Return of Propsoals 

The proposal and accompanying documentation submitted by the Proponents will not be 
returned. 

2.7 Cancellation 

NTPC has the right to cancel this RFP at any time and to reissue it for any reason 
whatsoever without incurring any liability and Proponents will not have any claim against 
NTPC as a consequence. 
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3 PREPARATION AND DELIVERY OF RFP 

3.1 Original Plus Two Copies or Electronic Submission 

Proponents shall submit one original and two copies of their proposal or they may submit 
electronically following the instructions in Appendix B.  

3.2 Proposals Not Accepted by Fax or Email 

Proposals submitted by fax or email will not be accepted. 

3.3 Signature/Seal 

.1 If the Proponent is a corporation, the proposal shall be signed in the corporation’s 
name and on its behalf by either: 

i.) two persons, duly authorized, who shall specify their office, and such 
signatures shall be witnessed; or 

ii.) by one person, duly authorized, who shall specify their office, and such 
signature shall be under seal. 

.2 If the Proponent is an individual or a firm other than a corporation, the proposal 
shall be signed by one person, duly authorized, who shall specify their office, and 
such signature shall be witnessed. 

3.4 Closing 

The electronic submission must be received by: 

Jamie Hunt, Contract Coordinator  
Northwest Territories Power Corporation  
8 Aspen Road  
Hay River, NT    X0E 0R6 

No later than 4:00 PM MST on August 6, 2015. A proposal may be withdrawn prior to 
the closing time, if written notice to that effect is received by NTPC. 

The RFP number, closing date, and the Proponent’s name must be clearly marked on the 
outside of the tender package. 
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4 ADDENDA 

4.1 General 

Any changes to the RFP Documents will be issued by NTPC as written Addenda to all 
parties registered as having received a copy of the RFP Documents. 

4.2 Addenda Form Part of RFP Documents 

These Addenda shall form part of the RFP Documents. 

4.3 Acknowledgment 

Immediately upon receiving any Addenda, the Proponent shall acknowledge receipt of 
the Addenda by sending a fax or email to Jamie Hunt, Contract Coordinator at (867) 874-
5214 or jhunt@ntpc.com.  

5 AMENDMENTS 

Proponents may not amend their proposal after the closing time and date. 

If a proposal or amendment contains a defect, or fails to comply with the requirements of 
this RFP, NTPC at its sole discretion reserves the right to accept the proposal if it 
determines the defect or failure to comply is not material. 

6 EVALUATION 

Proposals will be rated in accordance with the criteria set forth in the attached Terms of 
Reference. 

7 CONTRACT 

7.1 General 

Notice in writing to a Proponent and the subsequent execution of a written agreement 
shall constitute the making of a contract.  No Proponent shall acquire any legal, equitable, 
or contractual rights or privileges whatever until the contract is signed. 

7.2 Negotation 

NTPC reserves the right to negotiate price, scope of work or both with the highest rated 
Proponent. 

7.3 Contract Award 

If a contract is to be awarded as a result of this RFP, it shall be awarded to the Proponent 
who is responsible and responsive and whose proposal provides the best potential value 
to NTPC.  Responsible means the capability in all respects to perform fully the contract 
requirements and the integrity and reliability to assure performance of the contract 
obligations. 
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7.4 Contract Acceptance Period 

If a written contract cannot be negotiated within 30 days of notification of the successful 
Proponent, or such other period as NTPC may agree to, in writing, NTPC may, at its sole 
discretion at any time thereafter, terminate negotiations with that Proponent, or 
Proponents, and either negotiate a contract with another Proponent or choose to cancel 
this RFP process and not enter into a contract with any of the Proponents. 

7.5 Contract Form 

Should a contract be awarded as a result of this RFP it is expected that the contract to be 
entered into with the successful Proponent will be substantially in the form of the 
standard contract with NTPC. A sample of the contract is included in Part C.  
 
Proponents are cautioned to thoroughly review the sample contract to ensure, before 
incurring the expense of proposal preparation, that they are capable of meeting the terms 
and conditions of the contract.  

 
In the event of any inconsistency or conflict between the provisions contained in this RFP 
or the successful proposal and the contract to be entered into with the successful 
proponent, the provisions of the executed contract shall govern. 
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1 INTRODUCTION 

The terms of reference and the request for proposals are not intended to rule out innovation on 
the part of contractor. If the contractor believes a more desirable result can be achieved by 
deviating from specific details, this should be clearly outlined in the proposal 

1.1 Project Identification 

Plant Replacement Study – Sachs Harbour 

1.2 Project Background 

The Northwest Territories Power Corporation (NTPC) owns and operates 25 remote 
diesel generating stations in small communities throughout the Northwest Territories.  
The Sachs Harbour plant is located on the Southwestern coast of Banks Island, and is 
accessible only by air. 

The Sachs Harbour plant is a steel framed building with slab on grade constructed in 
1973.  This building houses three diesel generators with a total output of 795 kW.  The 
generator lineup is as follows: 

 G1 – 300 kW CAT 3412 

 G2 – 320 kW Detroit Series 60 

 G3 – 175 kW CAT 3406 

There are a number of issues with the current plant which hinder normal operations, and 
pose a risk of equipment failure in the future.  The following is a list of the major 
problems which currently known to exist.  

1) The existing plant was constructed on an old garbage dump site which was 
abandoned in the 1950’s.  The dump contained household garbage as well as scrap 
steel and vehicles.  Settlement of the foundation has been occurring for a number of 
years, and attempts to slow the settlement with mud jacking and thermosiphons were 
unsuccessful. 

2) The indoor fuel system does not meet current fire codes and standards. 

3) Ventilation in the plant is also in poor condition, and unable to regulate temperatures. 

4) The heat recovery system is no longer working, and would require significant 
upgrades to be placed back in service. 
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1.3 Objectives 

NTPC typically designs or calls for the design of its generating facilities to have a 40 year 
life. The existing facilities are at or near the end of their design life. In order to facilitate a 
planned approach to potentially extending the life of the existing facilities or replacing / 
relocating the facilities, a study is required to: 1) determine the existing condition of the 
facility, including plant systems and equipment; 2) determine the remaining life of the 
facility; and 3) determine cost estimates for options to extend the life of the existing 
infrastructure, build new modular infrastructure, or relocate the existing facilities. The 
overall study shall include; in this case, the distribution of residual heat to nearby 
buildings. 

2 SCOPE OF WORK 

2.1 General 

1. Perform a Power Plant Asset Health Assessment and determine the remaining 
useful life of the buildings, mechanical, electrical, oil and glycol systems, and fuel 
supply equipment and the ability to provide continuous, reliable power to the 
community over the next 40. 

2. Determine the ability of the existing Power Plant to meet future load growth 
within the Sachs Harbour Community for the next 5 to 20 years. NTPC’s Load 
Forecast table is included in the Appendices.  See if Eileen can provide you want 
the monthly peaks have been for 2014. 

3. To meet future load growth and to increase the power plants life, provide, as a 
minimum, rational options at an overview level, for upgrade, expansion, 
relocation and replacement. The “Do Nothing” Option shall also be studied. 

4. Each option studied and presented shall include associated detailed cost estimates 
and benefits of the respective option. 

5. All options studied shall include applicable environmental considerations and the 
potential for heat recovery systems for the plant and, if applicable, potential 
distribution of residual heat to neighbouring buildings, with the residual heating 
supply and return terminated at the plant wall. 

6. Obtain on site knowledge, for each applicable engineering discipline and 
Hamlet’s suggestions/concerns, of the Sachs Harbour Power Plant and the 
community by visiting the Plant and Community once, at the beginning of the 
study.  This will be completed either in collaboration with NTPC or NTPC solely. 

7. Perform all work associated with this study  in accordance to the latest edition of 
all applicable codes, standards and regulations including all environmental 
requirements that are applicable to the Northwest Territories. 



Asset Health Assessment – Sachs Harbour, NT   
RFP No.  21515   Terms of Reference 

 
 

 
NORTHWEST TERRITORIES POWER CORPORATION Terms of Reference 
July 2015                                                                                                                                                   Page 3 of 5 
 

8. Prepare and submit a formal engineering report that outlines in detail the findings, 
assumptions, calculations and recommendations, complete with cost estimates, 
conceptual drawings and applicable appendices. 

2.2 Deliverables 

The Consultant shall provide a complete and comprehensive report outlining the work 
performed as described under the Scope of Work in this RFP.  The Consultant is 
encouraged to be as comprehensive as possible. The report shall include (but is not 
limited to) the following: 

 Executive Summary of the Asset Health Assessment and Facilities Planning 
Study; 

 Introduction - include a brief description of the authority under which the 
evaluation was conducted and an outline of the scope of work; 

 Background - include a brief history of the Power Plant including existing 
problems; 

 Literature Review - outline any sources of  literature (e.g. Consultant’s library, 
PW&S GNWT, NTPC, etc.); a bibliography shall be included at the end of the 
report; 

 Site Description - include location of the Power Plant relative to other Community 
features; surface conditions, permafrost, contamination, etc; 

 Asset Health Assessment of the Existing Facilities and Equipment - outline in 
detail the existing condition; state the remaining life and any problems for all of 
the existing facilities and equipment. In addition, state the reliability that can be 
expected from the existing facilities and equipment to meet existing and future 
electrical load demands within the Sachs Harbour Community. 

 Options studied - include details with respect to the superstructure and all other 
equipment as follows: 

Cooling      Generators 
Exhaust     Station Service 
Lube Oil     Switchgear, P&C 
Waste Oil     Grounding 
DC Systems – Battery and PLC   
Fresh water Storage 
Heating & Ventilation 
Crane coverage 
Fuel systems 
Fuel storage c/w tankfarm; 
Piping and valving  
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 Drawings/Figures - include a key plan of the Community showing the location of 
the Power Plant locations and conceptual drawings/figures for each option 
studied. Prepare drawings/figures to NTPC Drafting Standards (Appendix “G”) 
Drawing/Figures must show dimensions, different views and cross section to 
clearly show the intent of each option. 

 Photos - include site photos, photos of the existing building, foundation, 
foundation problems, building and equipment problems. 

 Recommended Viable Actions - complete with estimated costs to implement the 
recommendations. 

 Appendices- include detailed cost estimates for each option studied.  

 Other - include any other information normally included in the Consultant’s site 
overview study. 

 Submit to NTPC four (4) copies of the draft report and four (4) copies of the 
reviewed and approved final report in hard copy format and in electronic format.  

3 SUBMISSION REQUIREMENTS 

3.1 Company Profile 

The Consultant shall submit a company profile which should include the company’s head 
office location and any subsidiary offices. The profile shall indicate the company 
ownership and structure. The Consultant’s profile should also indicate the length of time 
in business, the size of the organization, and range of services provided. 

3.2 Past Experience 

The Proponent shall submit a list of three (3) projects of a similar scope which they have 
successfully completed, complete with references and project details. 

3.3 Personnel Resumes 

Qualified and experienced personnel shall perform the required engineering work. The 
electrical and mechanical staff proposed for this project shall have recent experience in 
design of power plants using diesel engines as the prime movers for the generation of 
electricity. The civil/structural staff member shall have recent experience in the design of 
foundations for diesel power plants in permafrost conditions.  The Consultant shall 
submit the names and qualifications of the actual individuals to be assigned to the project 
including proposed individuals from Sub-consultants. Resumes of these individuals shall 
indicate their abilities and previous experience on projects of a similar nature. 

3.4 Methodology 

The Proponent shall demonstrate their understanding of the work involved; explain their 
approach to meeting the state objective, identifying significant factors, objectives, site 
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trips, meeting schedules, budget, various concerns, client reporting, and other significant 
events or activities. 

3.5 Schedule 

Due to the seasonal nature of this work, and the remote travel required to complete it, all 
site work must be completed prior to August 20, 2015.   

Other keys dates associated with this work are listed in the commercial terms Section 1.4. 

3.6 Fees and Expenses 

The Proponent shall clearly state proposed total fee, plus estimates for disbursements. 

4 GENERAL 

4.1 Northern Content 

Proponents shall clearly identify the value of goods and services being provided by 
Northern companies or personnel.  NTPC supports northern companies by providing a 
10% preference on the northern content of bids and proposals. 

4.2 Scoring Structure 

The individual Evaluation Criteria will be scored according to the following scale: 

Unacceptable/Not Provided 0 Points 

Poor 1-2 points 

Fair 3-5 points 

Good 6-8 points 

Excellent 9-10 points 



 

 

 

 

 

 

 

APPENDIX  A  

PROPOSAL RATING FORM



 

1 Lowest Cost Ratio is an evaluation approach whereby the Proposal with the lowest cost receives the maximum points available 
and all other Proposals receive a percentage of the points based on their cost relation to the lowest. This is determined by 
applying the following formula: (Lowest Cost / Cost Being Evaluated)x(10)=Awarded Points) 
 
*Notwithstanding any Proposal bid price, NTPC reserves the right, in it sole and unfettered discretion, to use a benchmark cost if 
the proposal with the lowest cost does not meet other evaluation criteria, the overall project scope, if the bid is non-compliant or 
for any other reason determined by NTPC. 

PROPOSAL RATING FORM 

 

Proponent: ________________________ Rating By: ________________       Date: ________ 

 

 

 

Item Evaluation Criteria 

Assigned 

Weight 

(A) 

Score 

(B) 

Points 
Scored 

A x B 

Remarks 

1. Company Experience 20    

3. Crew Experience 25    

3. Methodology & Schedule 30    

4. Total Cost 1 25    

 Total 100    

 

Scoring Structure: 

Unacceptable 0 points 

Poor 1-2 point 

Fair 3-5 points 

Good 6-8 points 

Excellent   9-10 points



 

 

 

 

 

 

 

APPENDIX B 

ELECTRONIC SUBMISSION INSTRUCTIONS



 

 

ELECTRONIC SUBMISSION INSTRUCTIONS: 

The electronic submission page can be accessed at the following URL: 

http://www.ntpc.com/submit.aspx 

Electronic submissions are acceptable as a single pdf file, files to be no larger than 100MB.  

Bidder is to fill out the information on the URL form, browse to the file location on their 
computer, and “submit”. 

Electronic submission must be made by the deadline listed in Part A.  
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DRAWINGS
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LOAD DATA 

 



Sachs Harbour (144):  Sales Forecast

Total Residential General Service Streetlight Peak
Fiscal Sales Sales Sales Sales Generation Load
Year kWh kWh kWh kWh kWh % of Gen. kWh % of Gen. kWh kW

2008/09 892,912                301,075                57                    559,987                 25                     31,850            22,014    2.1% 124,274  12.0% 1,039,200   200             
2009/10 928,835                303,607                57                    595,767                 27                     29,462            34,265    3.3% 84,500    8.1% 1,047,600   190             
2010/11 835,790                297,752                56                    509,844                 23                     28,194            60,910    6.2% 85,800    8.7% 982,500      200             
2011/12 852,227                300,155                56                    525,144                 23                     26,928            59,523    5.9% 91,200    9.1% 1,002,950   228             
2012/13 872,119                293,478                56                    551,713                 23                     26,928            47,081    4.6% 95,600    9.4% 1,014,800   248             
2013/14 829,463                292,736                49                    512,331                 25                     24,396            105,337  10.3% 84,900 8.3% 1,019,700 180             
2014/15 802,489                276,788                53                   501,304               25                   24,396          57,221    6.1% 82,208  8.7% 941,917    192            
2015/16 810,646                268,848                51                   520,957               25                   20,841          63,657    6.6% 84,994  8.9% 959,297    200            
2016/17 829,645                273,226                51                   546,243               25                   10,176          66,094    6.7% 87,353  8.9% 983,091    206            
2017/18 824,706                273,200                51                   541,330               25                   10,176          67,333    6.9% 86,546  8.8% 978,585    202            
2018/19 814,220                274,385                51                   529,659               25                   10,176          71,089    7.3% 84,666  8.7% 969,974    194            
2019/20 811,440                273,366                51                   527,898               25                   10,176          64,643    6.7% 84,631  8.8% 960,715    197            

Plant Plant Name Apr‐14 May‐14 Jun‐14 Jul‐14 Oct‐14 Nov‐14 Dec‐14 Jan‐15 Feb‐15 Mar‐15

144 Sachs Harbour 130 100 100 90 150 170 0 0 160 0

Losses
Station
Service# of Customers # of Customers

Max Demand Values (kW)
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CONTRACT 4***** 
 

CONTRACTOR 
 

ASSET HEALTH ASSESSMENT 
 

SACHS HARBOUR, NORTHWEST TERRITORIES 
 

JOB No.: 144510820005100 
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THIS AGREEMENT made on the **th day of Month, 201* 
 
BETWEEN: 
 

NORTHWEST TERRITORIES POWER CORPORATION 
a corporation established by an act of the Legislative Assembly of 

Northwest Territories 
 (hereinafter called the "Corporation") 
 

- and - 
 
 

CONTRACTOR 
(the "Contractor") 

 
 

UARTICLES OF AGREEMENTU 
 
THE WORK: 
 
IN CONSIDERATION of the mutual promises and obligations contained in the Contract Documents, the Corporation and 
Contractor agree as follows: 
 
 
A 1  CONTRACT DOCUMENTS 
 
1.1 The following are the Contract Documents referred to in this Agreement: 
 

(a) Articles of Agreement; 
 

(b) General Conditions; 
 

(c) Schedule A - Plans and Specifications; 
 

(d) Schedule B - Rates of Compensation; 
 

(e) Schedule C - Contract Change Order; 
 

(f) Schedule D – Health & Safety; 
 
(g) Schedule E – Environmental Protection; and 
 
(h) Schedule F – Security. 

 
 
1.2 (a) The Corporation hereby designates Project Monitor, who shall be the Corporation Project Monitor for the 

purposes of this Contract. 
 

(b) The Contractor hereby designates Name, who shall be the Contractor Project Manager for the purposes of 
this Contract. 
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1.3 In this Contract: 
 

(a) "Fixed Price Arrangement" means that part of the Contract that prescribes a lump sum as payment for the 
performance of the Work to which it relates; and 

 
(b) "Unit Price Arrangement" means that part of the Contract that prescribes the product of a price multiplied 

by a number of units of measurement of a class of labor, plant or material as payment for the performance 
of the Work to which it relates. 

 
 
A 2  CONTRACT TIME AND DESCRIPTION OF WORK 
 
2.1 The Contractor shall perform the Work described as: 
 

 Asset Health Assessment  Description of Work 
 

 at Sachs Harbour, NT  Location 
 
  21515    RFP Number 

 
 144510820005100  Job Number 
 

2.2 The Contractor shall perform the Work and diligently do and fulfill everything required by the Contract 
Documents in a careful and workmanlike manner between the dates of August 10, 2015 and November 30, 2015 
and, where applicable, in accordance with a schedule mutually agreed upon. 

 
 
A 3  CONTRACT PRICE 
 
3.1 The Corporation shall pay the Contractor at the times and in the manner set out in the Contract Documents in 

consideration of the performance of the Work, the Contract Price, calculated as follows: 
 

.1 where Schedule B indicates that the Contract consists only of a Fixed Price Arrangement, the sum of 
$0.00 (written amount) in Canadian funds, not including GST, in consideration of the performance of the 
Work; or 

 
.2 where Schedule B indicates that the Contract consists of a Unit Price Arrangement, a sum that is equal to 

the aggregate of the product of the number of units of measurement of each class of labor, plant and 
material, as certified by the Project Monitor, multiplied in each case by the appropriate unit price, not 
including GST, that is set out in the Unit Price Table referenced in Schedule B to this Contract, not to 
exceed $**.00 (amount written); and 

 
.3 subject to the Contract Documents and the provisions of the Mechanics Lien Act or successor legislation, 

the Corporation shall make the final payment upon Final Completion. 
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A4 ADDRESSES 
 
4.1 For all purposes of the Contract, the Contractor's address shall be: 
 

Contractor 
 Address 
 City, NT 
 Attention: Project Monitor 
 Phone: (***) ***-**** 
 Email: email@email.com  

 
 
4.2 For all purposes of the Contract, the Corporation's address shall be: 
 

Northwest Territories Power Corporation 
4 Capital Drive 
Hay River, NT X0E 1G2 
Attention: Brad Harrison 
Phone: (867) 874-5235 
Email: bharrison@ntpc.com  
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A5 ENTIRE AGREEMENT 
 
5.1  The Contract Documents form part of this Agreement and the whole shall constitute the entire Contract between 

 the parties. This Contract supersedes all prior negotiations, representations or agreements, either written or oral, 
 relating in any manner to the Work, including the Tendering Documents, other than those that are expressly listed 
 in this Contract. 

 
5.2  This Contract shall endure to the benefit of and be binding upon the parties hereto, their respective heirs, legal 

 representatives, successors and assigns. 
 
 
CONTRACTOR:  CONTRACTOR 
 
PER:          
 
Name (printed):         
 
Witness:              
               Date 
 
 
PER:          
 
Name (printed):         
 
Witness:              
               Date 
 
 
CORPORATION: NORTHWEST TERRITORIES POWER CORPORATION 
 
PER:          
 
Name (printed):         
 
Witness:              
               Date 
 
PER:          
 
Name (printed):         
 
Witness:              
               Date 
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GENERAL CONDITIONS 

GC  1  GENERAL 
 
1.1 Definitions 

 
The following terms, whenever used in the Contract Documents, shall mean: 

 
(a) "Adjustment": a change in either the Contract Price or the Contract Time, or both, in accordance with the 

applicable provisions of the Contract Documents. 
 

(b) "Articles of Agreement": the executed Articles of Agreement. 
 

(c) "Change Order": a written instrument prepared by the Project Monitor and signed by the Corporation and 
the Contractor stating their agreement upon: 

 
(i) a change in the Work; and 

 
(ii) the method and/or the amount of Adjustment, if any. 

 
(d) "Claim": 

 
(i) a demand or assertion by the Corporation or the Contractor seeking an interpretation of 

Contract terms, an Adjustment or other relief with respect to the terms of the Contract; and 
 

(ii) other disputes and matters in question between the Corporation and the Contractor arising 
out of or relating to the Contract. 

 
(e) "Completion Date": the date of Substantial Completion of the Work, as certified by the Project Monitor. 

 
(f) "Contract": the undertaking by the parties to perform their respective duties and discharge their 

obligations as set out in the Contract Documents which represents the entire agreement between the 
parties. 

 
(g) "Contract Documents": the documents referred to in the Articles of Agreement. 

 
(h) "Contract Price": the sum stated in the Articles of Agreement, as it may be amended during the progress 

of the Work. 
 

(i) "Contract Time": the time stated in the Articles of Agreement, and as may be amended during the 
progress of the Work in accordance with GC 11, elapsing from the date of commencement of the Work 
until the date of Substantial Completion of the Work, as certified by the Project Monitor. 

 
(j) "Final Completion": when the Work has been performed in accordance with the Contract Documents, as 

certified by the Project Monitor. 
 

(k) "GC": a reference to a clause in these general conditions of the Contract for construction. 
 

(l) "Laws and Regulations": any and all applicable laws, rules, regulations, by-laws, codes and orders of any 
and all government bodies, agencies, authorities and courts. 

 
(m) "Project": the total construction of which the Work to be performed under the Contract may be the whole 

or a part. 
 

(n) "Project Monitor": the person identified in the Articles of Agreement or such person or persons as the 
Corporation may name as a replacement under GC 2.3. 
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(o) "Site": the land or actual place designated in the Contract Documents for the performance of the Work. 

 
(p) "Subcontractor": a party having a contract with the Contractor for the performance of any part of the 

Work, including a sub-sub Contractor. 
 

(q) "Substantial Completion": when the Work has progressed to the point where, in the opinion of the Project 
Monitor as evidenced by the certificate of Substantial Completion, it is sufficiently complete, in 
accordance with the Contract Documents, so that the Work can be utilized for the intended purpose. 

 
(r) "Work": all or any part of the construction and services required by the Contract Documents, including all 

labor, materials, equipment and services provided or to be provided by the Contractor to fulfill his 
obligations under the Contract. 

 
1.2 Documents 
 

(a) It is the intent of the Contract Documents to include all labor, materials, equipment and services necessary 
to perform the Work in accordance with the Contract Documents. Any work, materials or equipment that 
may be reasonably inferred from the Contract Documents or from prevailing custom or trade usage as 
being required to produce the intended result, will be furnished and performed by the Contractor, whether 
or not specifically called for. The Contract Documents are complementary: what is required by one 
document shall be as binding as if required by all Contract Documents. 

 
(b) When words or phrases which have a well-known technical, construction industry or trade meaning are 

used in the Contract Documents, they shall be interpreted in accordance with that meaning. 
 

(c)  The Contract Documents shall not be construed to create a contractual relationship of any kind between: 
 

(i) the Project Monitor and the Contractor; 
 

(ii) the Corporation and a Subcontractor or supplier, or 
 

(iii) between any persons or entities other than the Corporation and the Contractor 
 

(d) The Contractor shall maintain a set of drawings at the Site and record accurately and legibly thereon all 
changes caused by site conditions and changes ordered by the Project Monitor. The Contractor shall keep 
one copy of all current Contract Documents and shop drawings on the Site, in good condition. These 
documents shall be available to the Project Monitor throughout the duration of the Work. 

 
1.3 Notices 
 

(a) Where a notice is required by the Contract Documents to be given in writing to the Contractor, it may be 
delivered personally to the Contractor or to the Contractor's site superintendent, or delivered or sent by 
mail or facsimile transmission to the Contractor's address set out in the Articles of Agreement or to his 
office at or near the Site. 

 
(b) Where a notice is required by the Contract Documents to be given in writing to the Corporation, it may be 

delivered personally or delivered or sent by mail or facsimile transmission to the Corporation's address set 
out in the Articles of Agreement, or to the office of the Project Monitor at or near the Site. 

 
(c) A written notice or communication sent by mail shall be deemed to have been received ten (10) days from 

the date of posting. Whenever a notice or communication is sent by facsimile transmission, a printed 
confirmation of transmission to the facsimile number provided by the party to whom the facsimile is sent 
shall be conclusive evidence that the facsimile transmission has been received by that party. 
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1.4 Rights and Remedies 
 

(a) No implied terms or obligations of any kind by or on behalf of the Corporation shall arise from anything 
in the Contract Documents and the express covenants and agreements therein contained are the only 
covenants and agreements provided by the Corporation. 

 
(b) Any failure by the Corporation or the Project Monitor to enforce or require the strict performance of any 

of the provisions of the Contract shall not constitute a waiver of those provisions and shall not affect or 
impair those provisions or any right the Corporation has at any time to avail itself of any remedies the 
Corporation may have for breach of those provisions or to require the Work to be performed in 
accordance with the Contract Documents. 

 
1.5 Assignment 
 

The Contract, or any part of it, or any benefit or interest in it, shall not be assigned by either party without the prior 
written consent of the other party. If the Corporation consents to the assignment of the Contract by the Contractor, 
such consent shall not release or relieve the Contractor from any of its obligations or liabilities under this Contract. 

 
1.6 Applicable Law 
 

This Contract shall be deemed to have been made in the Northwest Territories and shall be governed by and 
interpreted in accordance with the laws of the Northwest Territories. The Courts of the Northwest Territories shall 
have exclusive jurisdiction over any action arising under or out of this Contract. 

 
 
GC  2  CORPORATION'S OBLIGATIONS 
 
2.1 Payment 
 

Subject to any other provision in the Contract Documents, the Corporation shall make payments to the Contractor 
at the times and in the manner set out in GC 6.0. 

 
2.2 Site Availability 
 

(a) The Corporation shall furnish, as indicated in the Contract Documents, the lands upon which the Work is 
to be performed, rights-of-way and easements for access to the Site and any other lands designated for the 
use of the Contractor. 

 
(b) The Corporation shall obtain and pay for necessary approvals, easements and charges required for the 

development of the Site and for the use or occupancy of permanent structures or of permanent changes in 
existing facilities, except for those permits and fees which are specifically stated to be the responsibility of 
the Contractor under GC 3.5. 

 
2.3 Project Monitor as Representative 
 

(a) Unless otherwise provided in the Contract Documents, the Corporation shall communicate with the 
Contractor through the Project Monitor, and the Contractor shall communicate with the Corporation 
through the Project Monitor. 

 
(b) The Corporation may replace the Project Monitor at any time by notice to the Contractor. 
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2.4 Materials Supplied by the Corporation 
 

Any materials, instructions, information or services required to be supplied by the Corporation under the Contract 
shall be furnished with reasonable promptness to avoid delay in the orderly progress of the Work. 

 
2.5 Control of the Work 

 
The Corporation and the Project Monitor shall not supervise or have control or authority over, or be responsible 
for, the Contractor's means, methods, techniques or procedures of construction. Neither the Corporation nor the 
Project Monitor will be responsible for the Contractor's failure to perform the Work in accordance with the 
Contract Documents, nor for its failure to comply with applicable Laws and Regulations. 

 
2.6 Breach by the Corporation 
 

In the event that the Corporation breaches its obligations under the Contract, it shall not be liable to the Contractor, 
its Subcontractors or any other parties acting on their behalf, for consequential loss, including, but not limited to, 
loss of use, loss of profit, loss of business opportunity, goodwill, revenue or downtime. 

 
 
GC  3   CONTRACTOR'S OBLIGATIONS 
 
3.1 General Obligations 
 

Notwithstanding any omissions from the Contractor's tender, the Contractor shall furnish all consumable materials, 
supervision, labor, equipment, tools, transportation and other items or services required for the performance of this 
Contract, except for such items that the Corporation has agreed to furnish and that are specifically listed in the 
Contract Documents. The Contractor shall within the Contract Time perform all of the Work which is required by 
the Contract Documents and which can be reasonably inferred as necessary to produce the intended result. 

 
3.2 Security of Contractor's Property 
 

The Contractor shall be solely responsible for the security of its tools, equipment, materials or other property 
belonging to or used by the Contractor during the performance of the Work. The Corporation shall not be 
responsible for the loss of or damage to any tools, equipment or materials belonging to or used by the Contractor 
prior to, during the performance of, or after the termination of this Contract. The Corporation shall not be 
responsible or liable for the loss or security of any personal equipment or belongings of the Contractor's personnel. 

 
3.3 Site Cleanup 
 

(a) The Contractor shall maintain the Site in a tidy condition and free from the accumulation of waste 
materials and debris during the performance of the Work and shall clean up the Site to the satisfaction of 
the Project Monitor at the completion of the Work. The Contractor shall comply with all Laws and 
Regulations in performing the Work, cleaning up the Site and in disposing of all waste materials. 

 
(b) If in the opinion of the Project Monitor the Contractor fails to perform its obligations under GC 3.3(a), the 

Corporation may perform any or all of those obligations and charge the cost of doing so to the Contractor. 
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3.4 Personnel 
 

(a) The Contractor shall, where applicable, ensure that all of its personnel are equipped with clothing and 
equipment suitable for arctic conditions. 

 
(b) Where the Corporation determines that an employee of the Contractor has acted in a manner contrary to 

the requirements of this Contract, or in a manner contrary to the Corporation’s best interests, the 
Contractor shall remove such employee from the Site and shall replace such employee with a person of at 
least equal skill, training and experience. 

 
3.5 Permits 
 

The Contractor shall be responsible for arranging in its own name and paying for all necessary permits and licenses 
required to proceed with the Work and shall be responsible for complying with all conditions set out in all permits, 
including those obtained by the Corporation under GC 2.2. 

 
3.6 Independent Contractor 
 

The Contractor is not the agent, servant or employee of the Corporation and is responsible for the instruction, 
management and control of the Contractor’s employees. The Contractor is an independent contractor and shall 
have complete control of the Work. The Contractor shall effectively direct and supervise the Work to ensure that it 
conforms to the Contract Documents. The Contractor shall be solely responsible for all construction means, 
methods, techniques, sequences and procedures and for coordinating all parts of the Work, unless otherwise 
specified in the Contract Documents. The Contractor has no authority to make any statements, representations or 
commitments of any kind, or to take any action which shall bind the Corporation. 

 
3.7 Review of Contract Documents 
 

The Contractor shall study and compare the Contract Documents with each other and shall verify the dimensions, 
quantities and details described in them. The Contractor shall notify the Project Monitor of all errors, omissions, 
conflicts and discrepancies. Failure to discover or correct errors, omissions, conflicts or discrepancies which ought 
to have been discovered by such a study shall not relieve the Contractor from full responsibility for unsatisfactory 
Work, faulty construction or improper operations resulting there from, nor from rectifying such conditions at the 
Contractor's expense. 

 
3.8 Site Conditions 
 

(a) By executing the Contract, the Contractor represents that it is familiar with the conditions under which the 
Work is to be performed. The Contractor represents that it understands the requirements of the Contract 
Documents and any effect that the Site conditions will have on the Work. The Contractor's failure to visit 
the Site prior to executing the Contract will not excuse the Contractor from this responsibility. 

 
(b) If, after the start of the Work, the Contractor discovers sub-surface or otherwise concealed conditions 

which are substantially different from those that could reasonably have been expected, based on a 
reasonable and proper examination of the site by the Contractor and based on the information, if any, 
provided in the Contract Documents, the Contractor must promptly notify the Project Monitor in writing 
prior to those conditions being disturbed and in no event later than seven (7) days after their discovery, 
provided that the Contractor’s own actions have not in any way contributed to the presence of the 
differing conditions. In this event only, the Corporation may allow compensation to the Contractor by 
issuing a change order under GC 5.2. 
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3.9 Subcontractors 
 

(a) The Contractor shall not employ any Subcontractor without the approval of the Corporation. Once the 
Contractor has submitted the names of the proposed Subcontractors, the Contractor shall not change those 
Subcontractors without the prior written consent of the Corporation. If any changes are made without the 
Corporation’s consent, the Corporation may terminate the Contractor’s right to perform the Work in 
accordance with GC 9. 

 
(b) The Contractor shall be fully responsible to the Corporation for the acts and omissions of Subcontractors, 

their agents, employees and all parties engaged by the Contractor or its Subcontractors for the provision of 
Work or the supply of materials. 

 
(c) The Contractor agrees to incorporate the terms of the Contract Documents into all the Contractor’s 

Subcontract agreements. 
 
3.10 Other Contractors 
 

(a) The Corporation may, at any time, perform Work at, or in the vicinity of the Site with its own forces or 
with other contractors, and the Contractor agrees to cooperate and coordinate its work with other 
contractors and the Corporation's own forces at the Site. 

 
(b) The Contractor is responsible for protecting the Work, the Corporation's property at the Site, including the 

Contract Documents and any plant and materials supplied by the Corporation to the Contractor, against 
loss or damage arising from any cause, unless that loss or damage results from and is directly attributable 
to reasonable wear and tear. 

 
3.11 Defective Work 
 

(a) The Contractor shall promptly remedy at its expense any breaches of contract on the part of the Contractor 
and shall remove promptly at its own expense and replace or re-execute in accordance with the Contract 
Documents defective work, whether the result of poor workmanship, use of defective products or damage 
through other act or omission of the Contractor or any Subcontractor, and whether incorporated in the 
Work or not, which has been rejected by the Project Monitor as failing to conform to the Contract 
Documents. 

 
(b) Where any part of the Work is damaged by such removal, replacement or re-execution, it shall be made 

good promptly at the Contractor's expense. 
 

(c) Where the Contractor fails to correct defective or rejected work within the reasonable time limits specified 
by the Project Monitor, the Corporation may correct defective or rejected work and deduct the cost of 
same from the Contract Price, or may terminate the Contract in accordance with GC 9. 

 
(d) In an emergency, the Corporation may take whatever action it deems necessary to correct defective or 

rejected work and deduct the cost of same from the Contract Price. 
 

(e) If, in the opinion of the Project Monitor, it is not expedient to correct defective work or work not 
performed in accordance with the Contract Documents, the Corporation may at its sole discretion deduct 
from the Contract Price the difference in value between the work as done and that required by the 
Contract. 
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3.12 Claims Against and Obligations of the Contractor or Subcontractor 
 

(a) The Contractor shall discharge all its lawful obligations and shall satisfy all claims against it arising out of 
the performance of the Work at least as often as the Contract requires the Corporation to pay the 
Contractor. 

 
(b) The Corporation may, in its absolute discretion, in order to discharge lawful obligations of and satisfy 

lawful claims against the Contractor, or a Subcontractor, arising out of the performance of the Work, pay 
any amount that is due and payable to the Contractor pursuant to the Contract, directly to the claimants of 
the Contractor or Subcontractor.  

 
(c) A payment made pursuant to this GC 3.11, to the extent of that payment, discharges the Corporation's 

liability to the Contractor under the Contract and may be deducted from the amount otherwise payable to 
the Contractor under the Contract. 

 
(d) The Contractor shall comply with all Laws and Regulations, including those relating to payment, 

mandatory holdback and Mechanics’ Liens. 
 

(e) The Contractor shall, whenever requested to do so by the Project Monitor, make a Statutory Declaration 
regarding the existence and condition of any obligations and claims of the Contractor. 

 
(f) The Corporation will not pay interest to the Contractor on any monies deducted pursuant to this GC 3.11 

due to a Subcontractor's claim for non-payment. 
 
3.13 Liens 
 

(a) If at any time there is a lien or claim for which the Corporation may become liable in respect of the Work, 
the Corporation shall have the right to retain out of any payment to the Contractor an amount sufficient to 
completely indemnify the Corporation against such lien or claim, including any estimated out-of-pocket 
costs or legal fees that have been, or may be incurred, by the Corporation on a solicitor and client basis. 

 
(b) If the Contractor fails to discharge any legal claim in respect of the Work within seven (7) days of being 

required to do so by the Corporation, the Corporation may pay and discharge such lien or claim and 
deduct the amount so paid, including costs and legal fees, from any monies which may be or may become 
due and payable to the Contractor by the Corporation. Where there are no monies due and payable to the 
Contractor, the Contractor shall pay to the Corporation any amounts so paid, including costs or legal fees. 

 
3.14 Workers’ Safety and Compensation Commission 
 

The Contractor shall at all times pay or cause to be paid any assessment or contribution required to be paid 
pursuant to the Laws and Regulations, including those relating to Workers’ Safety and Compensation Commission. 
If the Contractor fails to do so, the Corporation, in addition to any other rights which it has under this Contract, 
may retain the amount of such assessment or contribution from any payment then due or to become due to the 
Contractor under this Contract. Before commencement of the Work, the Contractor shall deliver to the Corporation 
certificates from the Workers’ Compensation Board or the Corporation, as the case may be, evidencing that all 
required assessments and contributions have been paid by the Contractor and its Subcontractors. The Contractor 
shall deliver similar certificates to the Corporation with its application for final payment under GC 6.  
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3.15 Warranty 
 

(a) The Contractor warrants that the Work will be of a first-class standard and free from all defects or 
deficiencies arising from faulty materials or workmanship for the period of one (1) year from the date of 
Final Completion, or for such longer period as may be specified in the Contract Documents. 

 
(b) The Contractor shall promptly correct, at its own expense, defects in the Work which appear prior to and 

during the warranty period. The Contractor shall make good or pay for any costs resulting from 
corrections made under this provision. 

 
(c) The Contractor shall warrant all work performed to correct defects for a period of one (1) year from the 

day said correction work was completed. 
 

(d) The Project Monitor shall promptly give the Contractor written notice of defects that he observes during 
the warranty period. 

 
3.16 Inspection 
 

(a) The Project Monitor or his or her agent shall at all times have access to the Work and the Contractor shall 
provide proper facilities for such access and for inspection. The Corporation may test the Work or any 
portion thereof and if the specifications, instructions of the Corporation or the Laws or Regulations 
require the Work or a portion thereof to be tested or approved, the Contractor shall give the Corporation 
timely notice of its readiness for inspection and, if the inspection is by an authority other than the 
Corporation, of the date fixed for such inspection. 

 
(b) Where the Contractor has given the Project Monitor notice that the Work or any portion thereof is ready 

for inspection, the Corporation shall conduct such inspection promptly. If any Work or portions of Work 
is covered up without the approval or consent of the Project Monitor it must, if required by the 
Corporation, be uncovered for examination. 

 
3.17 Proprietary Information 
 

The Contractor agrees that the process and other information, including drawings and designs, furnished by the 
Corporation to the Contractor shall not be: 

 
(a) divulged by the Contractor to any other person; 

 
(b) used by the Contractor, except to perform the Work and not for any other purpose, except as authorized in 

writing to the Corporation, unless such process or other information is in the public domain and was not 
acquired directly or indirectly from the Corporation. 

 
3.18 Indemnity 
 

The Contractor shall indemnify and save harmless the Corporation, its agents and employees, from and against any 
and all claims, losses, damage, demands, suits and expenses (including legal expenses) attributable to the 
Contractor, its servants, agents or Sub-Contractors  arising out of or in consequence of the performance of this 
Contract, including any alleged infringement of a patent of invention or of any other kind of intellectual property, 
save and except for any losses resulting from the negligence [or breach of contract] of the Corporation, its 
employees or agents. 
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GC 4 ADMINISTRATION OF THE CONTRACT 
 
4.1 Duties and Authority of the Project Monitor 
 

(a) The Project Monitor will administer the Contract as provided in the Contract Documents. 
 

(b) The Project Monitor will be the Corporation’s representative until the Work has been completed in 
accordance with the Contract Documents. 

 
(c) Except as expressly stated in the Contract Documents, the Project Monitor shall have no authority to 

relieve the Contractor of any of the Contractor’s obligations under the Contract. 
 

(d) The Corporation will decide on questions arising under the Contract, whether as to the performance of the 
Work or the interpretation of the Contract Documents and will judge the acceptability of the Work 
performed and communicate with the Contractor through the Project Monitor. 

 
(e) During the progress of the Work, the Project Monitor shall have authority to issue written additional 

instructions regarding the Work which may, in the opinion of the Project Monitor, be necessary to 
supplement or clarify the Contract Documents. Such additional instructions shall be consistent with the 
intent of the Contract Documents, shall not entitle the Contractor to an adjustment in the Contract Price 
and shall be binding upon and carried out promptly by the Contractor. 

 
4.2 Disputed Work 

 
If the Contractor is of the opinion that any decisions of the Corporation or the Project Monitor are at variance with 
the Contract Documents or involve changes in the Work that exceed the requirements of the Contract Documents, 
the Contractor shall notify the Corporation in writing before proceeding to carry out such decisions. If the 
Corporation and the Contractor fail to agree that a decision involves changes in the Work that exceed the 
requirements of the Contract Documents, the Contractor shall nevertheless perform the disputed Work and the 
Corporation and Contractor shall use their best efforts to resolve any disputes arising between them by amicable 
negotiations. 

 
 
GC 5 CHANGES IN THE WORK 
 
5.1 Changes 
 

Without invalidating the Contract, the Corporation, may through the Project Monitor, at any time before Final 
Completion by Change Order: 

 
(a) order work or material in addition to that provided for in the Plans and Specifications; and 

 
(b) make changes in the Work by adding to, deleting from or revising the Work. 

 
5.2 Change Orders 

 
The Contractor shall not perform any additional work or change in the Work referred to in Article 5.1 without the 
prior written authorization of the Corporation contained in a Change Order signed by the Corporation.  

 
5.3 Performance of Changes 
 

Upon receipt of a Change Order, the Contractor shall promptly perform the Work in accordance with the 
applicable provisions of the Contract Documents, except as specifically provided in the Change Order. 
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5.4 Valuation of Changes 
 

(a) The Project Monitor shall determine whether or not anything done or omitted by the Contractor pursuant 
to an order or change referred to in this GC 5 increases or decreases the cost of the Work to the 
Contractor. 

 
(b) If the Project Monitor determines that the cost of the Work to the Contractor has increased or decreased, 

the Contract Price may be increased or decreased in accordance with this GC 5.4. 
 

(c) If the Contract specifies a Unit Price for all or for portions of the Work, and the Project Monitor agrees 
that such Unit Prices are applicable to a particular change in the Work or a portion thereof, then the 
Contractor shall be paid on the basis of the Unit Price as defined in the Contract Documents. 

 
(d) If the Contract does not specify an applicable Unit Price for all or portions of the Work, then the 

Contractor shall, before any Change Order is issued, propose to the Project Monitor in writing a fixed 
price, including a complete breakdown of all particulars, for such changes.  

 
(e) Before any Change Order is issued, the Contractor shall propose to the Project Monitor in writing a 

statement as to the effect the proposed change will have on the Completion Date. A failure to provide this 
information by the Contractor in its proposal will disallow the Contractor from claiming an extension to 
the Completion Date due to such change. 

 
(f) The Contract Price shall be adjusted only by a Change Order duly signed by the Corporation and any such 

adjustments shall include all charges for materials, labor, supervision, overhead, profit and fee related to 
the change. Amounts payable to the Contractor for changes shall be invoiced separately and shall be paid 
in accordance with the provisions of GC 6. 

 
5.5 Changes in Schedule 
 

Any executed Change Order shall not extend the Completion Date unless such an extension is expressly stipulated 
in the Change Order. 

 
 
GC 6 PAYMENT 
 
6.1 Invoices 
 

At the end of each calendar month or such other period as is agreed by the Project Monitor, 
 

(a) the Contractor shall submit to the Corporation an invoice for the Work completed in a form acceptable to 
the Project Monitor and in accordance with Schedule B, if applicable. The Corporation will pay the 
Contractor's invoice within 30 days of its approval by the Project Monitor. 

 
(b) the Contractor’s invoice will show, to the end of the period covered by the invoice, the estimated value of 

all labor and materials incorporated into the Work and of all Change Orders. The certificate shall show the 
aggregate of previous payments and the amounts withheld by the Corporation. 

 
6.2 Reports and Statements 
 

The Contractor warrants that all financial reports and statements in respect of the Work rendered to the Corporation 
under this Contract shall properly reflect all activities and transactions handled for the Corporation's account, and 
may be relied upon as being complete and accurate by the Corporation. The Contractor shall notify the Corporation 
promptly in writing upon discovery of any failure on its part to comply with this GC 6. 
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6.3 Substantial Completion 
 

(a) When the Contractor considers the Work ready to be used for its intended purpose, the Contractor may 
apply in writing to the Project Monitor for a Certificate of Substantial Completion. The Contractor shall 
prepare and submit with its application a comprehensive list of items to be completed or corrected and a 
Statutory Declaration in accordance with GC 3.12(e). The Contractor shall proceed promptly to complete 
and correct items on the list. Failure to include an item on this list does not alter the Contractor’s 
responsibility to complete the Work in accordance with the Contract Documents. 

 
(b) Following the receipt of an application for a Certificate of Substantial Completion, the Corporation shall 

reasonably and promptly inspect and assess the Work. Within seven (7) days of the inspection, the 
Corporation, through the Project Monitor, shall notify the Contractor of its decision on the application. If 
the Corporation determines that the Work is substantially complete, it will issue a Certificate of 
Substantial Completion, accompanied by a list of items to be completed or rectified. If the Corporation 
does not consider the Work to be substantially complete, it shall list those items to be completed or 
rectified of which the Corporation is aware. 

 
(c) The Certificate of Substantial Completion shall establish the date of Substantial Completion and shall fix 

the time within which the Contractor shall finally complete or correct all items on the list accompanying 
the Certificate. Warranties required by the Contract Documents shall commence on the date of Substantial 
Completion, unless otherwise provided in the Certificate of Substantial Completion. 

 
6.4 Final Completion 
 

(a) After Final Completion, including any testing, the Contractor shall provide the Project Monitor with the 
following: 

 a declaration that the Work has been completed in accordance with the Contract Documents; 
 a declaration that no claims exist, or the particulars of any claims that do exist relating to 

personal injury, death, property loss or damage arising out of the Work, and any alleged 
infringement by the Contractor of a patent or other property right in performing the Contract; 

 particulars of, or a waiver of, all outstanding claims against the Corporation arising out of the 
Work; and 

 particulars of any costs arising out of the Work which have not yet been paid by the Contractor 
or its sub-Contractors. 

 
(b) Following receipt of the above documents, the Project Monitor shall conduct an inspection and 

assessment of the Work. Within 14 days of the inspection, the Corporation shall either issue a Certificate 
of Final Completion or prepare a list of items to be completed or rectified. 

 
(c) The Final Payment Certificate will be prepared following the issuance of the Certificate of Final 

Completion and the Final Payment shall be paid by the Corporation to the Contractor within 30 days 
following receipt by the Corporation of the Final Payment Certificate. 

 
6.5 Set-Off 
 

Without limiting any right of set-off or deduction given or implied by law, the Corporation may set-off any amount 
payable to the Corporation by the Contractor against any amount payable to the Contractor under this Contract. 
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GC 7 SUSPENSION OF WORK 
 
7.1 The Corporation may at any time require the Contractor to suspend performance of all or a portion of the Work for 

a specified or unspecified period by giving notice in writing to the Contractor; 
 
7.2 When the Contractor receives a notice referred to in GC 7.1, the Contractor shall suspend all operations in respect 

of the Work referred to in the notice of suspension, except those that are, in the opinion of the Project Monitor, 
necessary for the care and preservation of the Work, plant and material. 

 
7.3 During the period of suspension, the Contractor shall protect, preserve and maintain the Work in a manner 

satisfactory to the Project Monitor and shall not remove any part of the plant, equipment or materials from the Site 
without the prior written consent of the Project Monitor. 

 
7.4 The Contractor shall resume the Work within ten (10) days, or such longer period as may be agreed by the 

Corporation, of receiving written notice of resumption from the Corporation. 
 
7.5 Where the Corporation suspends the Work under this GC 7 for any reason beyond the control of the Contractor, the 

Corporation shall reimburse the Contractor for reasonable expenses incurred by the Contractor as a result of such 
suspension, but such reimbursement shall not include any payment for damages or loss of anticipated profits on the 
part of the Contractor. The Contractor agrees that it will reduce staff to a level acceptable to the Project Monitor 
during the time the Work is suspended. 

 
7.6 Where the Corporation suspends the Work under this GC 7 due to the Contractor’s violation of a rule, regulation, 

policy, notice or standard or because the Contractor commits an unsafe act, expenses incurred during the 
suspension of Work are the responsibility of the Contractor. 

 
7.7 Where the suspension of the Work under this GC 7 results in a delay in the progress of the Work, the Corporation 

shall extend the Completion Date for such reasonable time as the Corporation may decide. 
 
7.8 If the period during which Work is suspended exceeds thirty (30) days and the Corporation and the Contractor do 

not agree that the performance of the Work will be continued by the Contractor, or do not agree upon the terms and 
conditions under which the Contractor will continue the Work, the notice of suspension shall be deemed to be a 
notice of termination pursuant to GC 8. 

 
 
GC 8 TERMINATION FOR CONVENIENCE 
 
8.1 The Corporation may terminate the Contract at any time by giving a written notice of termination to the Contractor. 
 
8.2 When the Contractor receives a notice of termination under this GC 8, the Contractor shall, subject to any 

conditions stipulated in the written notice, forthwith cease all operations in performance of the Contract. 
 
8.3 If the Contract is terminated pursuant to this GC 8, the Corporation shall reimburse the Contractor for the cost of 

all labor, plant and materials supplied under the Contract by the Contractor up to the date of termination and all 
reasonable expenses directly incurred by the Contractor as a result of the termination, as determined at the sole 
discretion of the Project Monitor, but such reimbursement shall not include payment for damages or loss of 
anticipated profits on the part of the Contractor. 
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GC 9 TERMINATION FOR DEFAULT 
 
9.1 Grounds for Termination 
 
 The Corporation may, at its sole discretion by giving a written notice to the Contractor, take all or any part of the 

Work out of the Contractor's hands and take possession of the Site and take possession of and utilize all materials, 
equipment, supplies and tools in connection therewith to complete the Work as it sees fit if the Contractor: 

 
(a) performs work or supplies materials or supplies equipment that fail to conform to the requirements of the 

Contract or are in any way defective; 
 

(b) has at any time failed to remedy any deficiencies in the Work when required to do so by the Project 
Monitor; 

 
(c) fails to supply a sufficient number of properly skilled workers or satisfactory materials or equipment to 

enable it to perform the Work diligently and promptly; 
 

(d) fails to prosecute the Work with skill and diligence; 
 

(e) has not, within six (6) days after receiving notice in writing from the Project Monitor, remedied any delay 
in the commencement or in the diligent performance of the Work or any failure to perform any provision 
of this Contract to the satisfaction of the Project Monitor; 

 
 (f) has violated a rule, regulation, policy, notice or standard or has committed an unsafe act;  
 

(g) has become insolvent or committed an act of bankruptcy; 
 

(h) fails to pay accounts relating to the Work as they come due; 
 

(i) has abandoned the Work; 
 

(j) has made an assignment of the Contract without the consent of the Corporation. 
 
9.2 Compensation 
 

(a) In the event that the Corporation takes all or any part of the Work out of the Contractor's hands, the 
Contractor is entitled to compensation only in accordance with this GC 9.2. 

 
(b) In addition to the other remedies provided in this GC 9, if the Contractor fails to supply any services, 

materials or equipment which the Contractor is required to supply pursuant to the Contract Documents, 
the Corporation may supply such services, materials or equipment. The Contractor shall pay the 
Corporation for the cost of such supplies, materials or equipment at the regular invoiced cost plus 5%. The 
Corporation may deduct any amounts owed to it pursuant to this GC 9 from any sum payable to the 
Contractor pursuant to this Contract. 

 
(c) If the Corporation terminates the Contract under this GC 9, the Corporation shall pay to the Contractor the 

amount, if any, that would have been payable if the Contractor had completed the Work after the payment 
of all expenses, losses or damages incurred by the Corporation as a result of the Contract's default. 
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GC 10 FORCE MAJEURE 
 
10.1 Events of Force Majeure 
 
 A delay in or a failure of performance by either party shall not constitute a default or breach or give rise for any 

claim for damages if and to the extent that such delay or failure is caused by: 
 

(a) the duly authorized order of any level of government; 
 

(b) acts of God; 
 

(c) floods, riots, war, rebellion or sabotage. 
 
10.2 Consequences of Force Majeure 
 
 If an event of force majeure occurs, the Corporation may at its discretion suspend the Work under GC 7 or 

terminate the Work under GC 8 or extend the Contract Time. 
 
 
GC 11 TIME AND DELAYS 
 
11.1 The dates and time limits and Completion Date stated in the Contract Documents are of the essence of the 

Contract. By executing the Contract, the Contractor confirms that the Contract Time is a reasonable period for 
performing the Work. 

 
11.2 The Project Monitor may, on the application of the Contractor made before the expiration of the Contract Time, 

extend the Contract Time by fixing a new date if, in the opinion of the Project Monitor, completion of the Contract 
has been delayed by any cause beyond the control of the Contractor. 

 
11.3 The Corporation retains the right to extend this Contract for a further term or terms of weekly      periods, provided 

that the Corporation notifies the Contractor in writing or verbally, followed by written confirmation, not less than 
two (2) days prior to the end of the initial term for the first such extension, and one (1) day prior to the end of any 
additional term for subsequent extensions. 

 
 
GC 12 INSURANCE 
 
 Throughout the term of this Agreement, the Contractor shall maintain the following insurance: 
 
12.1 General Liability Insurance in an amount not less than FIVE MILLION DOLLARS ($5,000,000) per occurrence to 

cover third party liability resulting from the performance of the Work by the Contractor. Such insurance shall 
include the following endorsements: 

 
 (a) Products and completed operations liability 
 

(b) Employees as additional insured 
 

(c) Non-Owned Automobiles 
 

(d) Non-Owned Watercraft (if applicable) 
 

(e) Contractual Liability 
 

(f) Cross Liability 
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(g) Contingent Employers’ Liability 
 

(h) Explosion, Collapse and Underpinning Hazards (if applicable) 
 
12.2 Automobile liability insurance in an amount not less than TWO MILLION DOLLARS ($2,000,000) to cover third 

party liability resulting from the ownership, use, or operation of automobiles in conjunction with the performance 
of this Contract. 

 
12.3 “All risks” property insurance to cover all property related to the provision of services under this Contract in the 

course of construction, installation, erection, repair, testing, or demolition, in an amount not less than the full 
replacement cost thereof.  Such insurance shall remain in force until the work has been accepted by and title 
transferred to the Corporation. 

 
12.4 Such insurance shall be in a form and with insurers satisfactory to the Corporation. 
 
12.5 Deductibles, if any, applicable to such insurance, shall be the responsibility of the Contractor. 
 
12.6 The Insurance specified in Clause 12.1 hereunder shall name the Corporation as an Additional Insured. 
 
12.7 The limits of insurance shall in no way define or limit the obligations of the Contractor to indemnify the 

Corporation in the event of a loss. 
 
12.8 Evidence of the insurance required hereunder shall be provided to the Corporation prior to the commencement of 

services, and evidence renewals of such insurance (if applicable) shall be provided within 15 days of such renewal. 
 
12.9 Should the Corporation wish to provide the insurance stipulated in sections 12.1 and 12.3 hereunder on the 

contractor’s behalf, it shall do so at the Corporation’s sole discretion. 
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SCHEDULE A 
 
 

PLANS AND SPECIFICATIONS 
 
 
 
Contractor to provide the following:   
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SCHEDULE B 
 
 

RATES OF COMPENSATION 
 

 
 
 
 
A. INCORPORATION BY REFERENCE – Not Applicable 
 
 Tender 213**, SECTION C – TENDER FORM AND SCHEDULES form part of SCHEULE B of this contract, 

provided that if a FIXED PRICE ARRANGEMENT is indicated in Part B of this Schedule B, Part C of this Schedule B 
and Tender Form C6 (1) shall not apply to this contract. 

 
 
 
B. FIXED PRICE ARRANGEMENT 
 
 The Contract Price is $0.00, not including GST. 
 
 
 
 
C. UNIT PRICE ARRANGEMENT – Not Applicable 
 
 1. The total cost estimate for the work to be performed under this Contract is: 

 
 
 TOTAL  $ 0.00 
 

   GST  $ 0.00 
 
   TOTAL  $ 0.00 
 
 
 
 
 
 

2. Any costs likely to arise that will exceed this amount are to be approved by the Corporation's representative, and 
regulated by the Corporation's Contract Change Order system. 
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SCHEDULE C 
 
 

CONTRACT CHANGE ORDER 
 
 
 
 
A sample copy of a Standard Contract Change Order is provided for your guidance. 
 
 
See SCHEDULE B, part 2, for implementation. 



Contract 4*****   24 
 

SCHEDULE C - 1 
 
 

CONTRACT CHANGE ORDER - PART II 
 
 
 
 
1. General Contractor's Own Forces: 
 

 (a) Labour at Contract Unit Rates - No Mark-Up 
 

 (b) Materials and Disbursements  - 10% Mark-Up 
 

 (c) Equipment Rates and Other 
 Specified Units Rates  - No Mark-Up 

 
 
 
 
2. General Contractor's Subcontractor Forces: 
 

        (a)         Labour at Contract Unit Rates - No Mark-Up 
 

 (b) Materials and Disbursements - 10% for Subcontractor, and 5% for General 
 

 (c) Equipment Rates and Other 
 Specified Units Rates  - No Mark-Up 
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NORTHWEST TERRITORIES POWER CORPORATION 
 

CONTRACT CHANGE ORDER - PART III 
 

 
 

CHANGE ORDER NO.:  _________ 
 
 
Project Description:      Contract No.: 
 
 
Project Monitor:       Job No./Plant: 
 
 
Date:        Contractor: 
 
 
Start Date:       Completion Date: 
 
 
Description of change: 
 
 
Proposed cost of change: 
 
     PRE-GST  
 

Amount:  GST  _______________ 
 
     TOTAL 
 
 
Method of payment: 
 
 
 
Project Monitor:        Date: ____________________ 
 
 
Authorized by:        Date: ____________________ 
 
 
Accepted by:        Date: ____________________ 
         (CONTRACTOR) 
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SCHEDULE D 
 
 

HEALTH & SAFETY 
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SCHEDULE E 
 
 

ENVIRONMENTAL PROTECTION 
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SCHEDULE F 
 

SECURITY 
 
The following security shall apply to the Contract: 

Security Required Amount 
Bid Security No 0% 
Performance Bond No 0% 
Labour and Material Bond No 0% 
Holdback No 0% 

Definitions and required forms of security are listed below. 

1.1 Performance Bond 

At the time the Contract is executed, the Contract shall deliver NTPC a fully executed 
performance bond in an amount equal to 0% of the Bid Price (the “Performance Bond”). 
The Performance Bond will be retained by NTPC during the period as stated in the 
Articles of Agreement A2.2. 

1.2 Form of Performance Bond 

The Performance Bond shall be in the Standard Construction Document form CCDC 221, 
as amended from time to time, of the Canadian Construction Documents Committee and 
issued in favour of NTPC by a surety which is approved by NTPC and which is licensed 
to transact the business of a surety in the Northwest Territories. 

1.3 Labour and Material Payment Bond 

At the time the Contract is executed, the Bidder shall deliver to NTPC a fully executed 
labour and material payment bond in an amount equal to 0% of the Bid Price (the 
“Labour and Materials Payment Bond”). The Labour and Materials Payment bond will be 
retained by NTPC during the period as stated in the Articles of Agreement A2.2. 

1.4 Form of Labour and Material Payment Bond 

The labour and Material Payment Bond shall be in the Standard Construction Document 
form CCDC 222, as amended from time to time, of the Canadian Construction 
Documents Committee and issued in favour of NTPC by a surety which is approved by 
NTPC and which is licensed to transact the business of a surety in the Northwest 
Territories. 

1.5 Holdback 

The contact terms shall include 0% holdback on all paid invoices. 

1.6 Alternatives to Security 

As an alternative to submitting any of the Performance Bond, and the Labour and 
Materials Payment Bond (the Performance Bond, and the Labour and Materials Payment 
Bond are collectively the “Security”), NTPC will accept a certified cheque payable to 
NTPC or a wire transfer, Should a certified cheque or wire transfer be used, all interest 
earned will accrue to the benefit of NTPC. If a wire transfer is used a $15.00 
administration charge for each wire shall be added to the overall value. 



 

 

 

 

 

 

 

PART D 

HEALTH & SAFETY



HEALTH AND SAFETY REQUIREMENTS 
 
 

ARTICLE 1 – WORKERS’ SAFETY AND COMPENSATION COMMISSION 
REQUIREMENTS 

 
 

The contractor shall provide evidence of registration and good standing with the 
NWT Workers’ Safety and Compensation Commission.   

 
ARTICLE 2 – LEGISLATIVE REQUIREMENTS 

 
The Contractor shall identify, document, and comply with all health & safety laws 
and regulations, approvals, licenses, and permits applicable to the work site and 
shall conduct its activities in a manner consistent with NTPC policies, standards, 
guidelines, procedures, and permits. 

 
The Contractor shall keep accurate, current, and legible evidence to prove 
compliance with these health & safety requirements and at the request of NTPC 
produce documents and other evidence to prove such compliance. 
 
The Contractor warrants that it is and its personnel are familiar with all health & 
safety legislative requirements applicable to all work undertaken in the Northwest 
Territories and shall comply with these requirements fully. 
 
The governing key legislation includes: 

 NWT Safety Act 1988 
 NWT General Safety Regulations 1990 
 Workers’ Compensation Act 2007 
 Workers’ Compensation General Regulations 2010 

 
ARTICLE 3 – PRINCIPAL CONTRACTOR 

A Principal Contractor is the party who accepts overall responsibility for the 
safety of a project.  NTPC shall be designated as Principal Contractor as per the 
NWT Safety Act and General Safety Regulations.  The Project Manager shall act 
as NTPC’s representative in the role of Principal Contractor.   
 
Contractor Safety Requirements 
All contractors and subcontractors engaged to perform work on NTPC premises 
or projects are required, as part of their contract, to comply with the NTPC Health 
& Safety Management System and to observe directions on health & safety from 
NTPC.   
Failure to comply or observe a direction is considered a breach of contract and is 
sufficient grounds for termination of the contract.   



Contractors and subcontractors are responsible to:  
 Comply with all applicable health & safety legislation; 
 Comply with all applicable NTPC Health & Safety Management System 

requirements; 
 Take all practicable precautions against the risk of loss of life, injury, and disease 

to their workers, NTPC workers, and any other persons about the work location; 
 Instruct their workers in the NTPC Health & Safety Management System 

requirements and the regulatory requirements; and 
 Assume responsibility for the coordination of their subcontractors’ compliance 

with the requirements of the NTPC Health & Safety Management System and 
applicable health & safety legislation. 

NTPC’s contractor safety requirements are outlined in Form 14.02.1: Contractor 
Safety Requirements (see Supplement A).  Contractors shall read and sign 
Section 34 of the document indicating they received, reviewed, understood, and 
will comply with NTPC’s contractor safety requirements.  The signed page shall 
be included with the submission.   
As per section 7.4 of the document, where Contractors do not have in place their 
own health & safety management system elements applicable to the work 
activities being undertaken, they shall follow and comply with the applicable 
NTPC Health & Safety Management System Element.    
 

ARTICLE 4 – CONTRACTOR SAFETY QUALIFICATION 
 
The contractor shall complete Form 14.02.2: Contractor Safety Qualification 
(see Supplement B), providing the title of each requested document and a 
reference number or location so that it can be easily located during submission 
review.  The completed form and all available documents requested on the form 
shall be included in the submission. 
Failure to include evidence of a reasonable health & safety management system 
may result in the submission being deemed insufficient due to an inability to 
establish the contractor’s ability to work safely. 
Successful contractors will be added to the Approved Contractors Safety 
Qualifications List, will remain on file for a maximum of 12 months, and are not 
required to resubmit their safety information for other contracts during this period. 

 
ARTICLE 5 – ADDITIONAL REQUIREMENTS 

 
None. 
 



 

 

 

 

 

 

 

SUPPLEMENT A 

CONTRACTOR SAFETY REQUIREMENTS



 

Health & Safety Management System Form: 
Contractor Safety Requirements Page 1 of 19 

Monitor: 
Director, Health, Safety & Environment 

Form #: 
14.02.1 

 

 

1 Purpose 

To outline the minimum Health & Safety requirements for all Contractors conducting work on behalf of the 
Northwest Territories Power Corporation (NTPC). 

2 Scope 

The Contractor Safety Requirements are applicable to all contractors and sub-contractors conducting work 
on behalf of NTPC. 

3 NTPC Health & Safety Management System 

3.1 The NTPC Health & Safety Management System applies to all NTPC workers, contractors, and 
visitors.  It does not limit or detract from the responsibilities contained within current legislation 
pertaining to workplace health & safety.  

3.2 The objectives of the NTPC Health & Safety Management System are to: 
 Describe the controls and procedures in place to reduce or eliminate accidents and to manage 

incidents. 
 Facilitate a positive working relationship between management and workers to reduce or 

eliminate accidents. 
 Consistently meet legislative requirements regarding health & safety management, 

performance, and reporting in accordance with the requirements of: 
o NWT Safety Act 1988 
o NWT General Safety Regulations 1990 
o Workers’ Compensation Act 2007 
o Workers’ Compensation General Regulations 2010 

 

4 Health & Safety Directives 

4.1 Policy S-01, Health & Safety was developed by NTPC in conjunction with the workers and states 
“NTPC is committed to preventing occupational illness and injury by meeting, if not exceeding, all 
regulations while providing a safe and healthy workplace for employees, contractors, and the 
general public.  NTPC continuously strives to achieve excellence in safety performance and to be 
recognized as an industry leader in accident prevention. Our overall objective is to incur zero high 
risk safety incidents and zero lost time injuries.” 

4.2 The following principles are at the core of NTPC’s Health & Safety Management System: 
 All incidents are preventable; 
 Management is responsible for providing a safe and healthy workplace; 
 All employees are responsible for health & safety; 
 Employee involvement in health & safety is essential;  
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 Training to work safely is essential; and 
 Contractors must meet or exceed NTPC health & safety requirements. 

 

5 Contractor Discipline Policy   

Policy Statement 
5.1 This policy applies to all contract work performed for NTPC. Contractors shall conduct themselves in 

a safe and professional manner and shall adhere to all rules, regulations, policies, notices, and 
standards.  NTPC project staff shall hold Contractors accountable for performing work safely.  
Unsafe work actions or behaviours and the violation of any rule, regulation, policy, notice, or 
standard will result in disciplinary measures, up to and including cancellation of the contract.  

Guidelines 
5.2 It is the right and duty of NTPC project staff to identify violations and unsafe behaviours by 

Contractors and to take the appropriate disciplinary actions as per this policy to resolve an issue.  
NTPC may take whatever action it deems necessary to address the issue, up to and including the 
cancellation of a contract. 

5.3 Progressive discipline of contractors shall generally apply to each individual contract and not be 
cumulative between contracts, provided the infractions are not at the corporate level and not being 
addressed at the corporate level (i.e., failure to adhere to contractor’s own safety rules). 

5.4 When a Contractor violates a rule, regulation, policy, notice, or standard or commits an unsafe act, 
NTPC shall document all relevant circumstances regarding the violation and the resulting disciplinary 
actions.   

Procedure 
5.5 There are three levels of disciplinary action to be taken in the event of a violation or unsafe 

behaviour by a Contractor. The level at which the disciplinary process is entered is dependent on the 
seriousness of the violation. A formal, documented meeting between the Contractor and NTPC shall 
be conducted at all levels of disciplinary action. 

5.6 Level One: Work stoppage until issue is corrected 
 NTPC project staff shall contact the Contractor supervisor and request an immediate stoppage 

of work. 
 NTPC shall document all relevant circumstances regarding the violation and resulting 

disciplinary actions in a letter to the Contractor. 
 The Contractor shall submit a written letter to NTPC documenting how the violation will be 

resolved and how they will ensure the violation will not occur again. 
 Work shall resume once the issue has been corrected to the satisfaction of NTPC. 
 Expenses incurred during the work stoppage shall be the responsibility of the Contractor. 

5.7 Level Two: Work stoppage for a minimum of 48 hours 
 NTPC project staff shall contact the Contractor supervisor and request an immediate stoppage 

of work. 
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 NTPC shall document all relevant circumstances regarding the violation and resulting 
disciplinary actions in a letter to the Contractor. 

 The Contractor shall submit a written letter to NTPC documenting how the violation will be 
resolved and how they will ensure the violation will not occur again. 

 Work shall not resume until at least 48 hours has passed since the work stoppage and the issue 
has been corrected to the satisfaction of NTPC 

 Expenses incurred during the work stoppage shall be the responsibility of the Contractor. 
5.8 Level Three: Contract cancellation 

 NTPC project staff shall contact the Contractor supervisor and request an immediate stoppage 
of work. 

 NTPC shall document all relevant circumstances regarding the violation and resulting contract 
cancellation in a letter to the Contractor. 

 The Contractor shall be suspended from conducting work for NTPC for a minimum of 1 year. 
 All expenses incurred due to the cancellation of the contract shall be the responsibility of the 

Contractor. 
 

6 Contractor Legislative Requirements 

6.1 The Contractor shall identify, document, and comply with all health & safety laws and regulations, 
approvals, licenses, and permits applicable to the work site and shall conduct its activities in a 
manner consistent with NTPC policies, standards, guidelines, procedures, and permits. 

6.2 The Contractor shall keep accurate, current, and legible evidence to prove compliance with these 
health & safety requirements and at the request of NTPC produce documents and other evidence to 
prove such compliance. 

6.3 The Contractor warrants that it is and its personnel are familiar with all health & safety legislative 
requirements applicable to all work undertaken in the Northwest Territories and shall comply with 
these requirements fully. 

6.4 The governing key legislation includes: 
 NWT Safety Act 1988 
 NWT General Safety Regulations 1990 
 Workers’ Compensation Act 2007 
 Workers’ Compensation General Regulations 2010 
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7 Contractor General Health & Safety Responsibilities 

7.1 All contractors and subcontractors engaged to perform work on NTPC premises or projects are 
required, as part of their contract, to comply with the NTPC Health & Safety Management System 
and to observe directions on health & safety from NTPC.   

7.2 Failure to comply or observe a direction is considered a breach of contract and is sufficient grounds 
for termination of the contract.   

7.3 Contractors and subcontractors are responsible to:  
 Comply with all applicable health & safety legislation. 
 Comply with all applicable NTPC Health & Safety Management System requirements. 
 Take all practicable precautions against the risk of loss of life, injury, and disease to their 

workers, NTPC workers, and any other persons about the project location. 
 Instruct their workers in the NTPC Health & Safety Management System requirements and the 

regulator requirements. 
 Assume responsibility for the coordination of their subcontractors’ compliance with the 

requirements of the NTPC Health & Safety Management System and applicable health & safety 
legislation. 

7.4 Where Contractors do not have in place their own Health & Safety Management System Elements 
applicable to the work activities being undertaken, they shall follow and comply with the applicable 
NTPC Health & Safety Management System Element. 

7.5 Contractors engaged in long term projects shall complete Form 14.02.5: Contractor Monthly Safety 
Performance and submit it to the Project Manager.  This report assists in tracking and reviewing 
contractor performance and in identifying areas requiring corrective action.  

 

8 Principal Contractor 

8.1 A Principal Contractor is the party, either NTPC or a contractor, who accepts overall responsibility for 
the safety of a project. 

8.2 A contractor shall be designated as Principal Contractor only if they satisfy each of the following 
conditions:  
 Demonstrates how their Safety Management System will address the additional responsibilities 

of Principal Contractor; 
 Prepares and implements a Project Safety Plan in accordance with the NTPC requirements; 
 Provides a clear delineation between the site and any other work areas; and 
 Will control:  

o Access to the site; 
o Operation of equipment at the site; 
o Materials and substances used and/or stored at the site; and 
o Workers at the site. 
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8.3 A contractor designated as Principal Contractor shall have full control of the worksite and NTPC 
shall treat the site as the Contractor’s workplace. 

 

9 Hazard Assessment and Control 

9.1 The Contractor shall ensure a documented process is in place to identify hazards, reduce risk, and 
ensure effective measures of control are developed and implemented to create a safe and healthy 
work environment for all workers.  

9.2 The Contractor shall ensure the resources, time, money, and technology are available to support 
their Hazard Assessment and Control program and training is provided to their workers in the 
Hazard Assessment and Control program. 

9.3 Tailboard Meetings 
 The Contractor shall ensure Tailboard Meetings are conducted to prevent workplace incidents 

by informing all workers of all possible hazards and risks associated with a job.   
 Tailboard Meetings can be led by any worker before the work begins but the supervisor of a 

work group must ensure that the meeting takes place and that it is documented.   
 Tailboard Meetings shall be conducted prior to any work beginning and again if the personnel, 

scope, or conditions of the work change. 
 

10 Safe Work Practices 

10.1 Safe Work Practices are guidelines for the safe performance of a task or activity.  Safe Work 
Practices are typically incorporated into Safe Job Procedures. 

10.2 Safe Work Practices support hazard assessment and control within NTPC workplaces and are 
based on industry best practice, manufacturer specifications, and legislation. 

10.3 The Contractor shall develop and implement appropriate Safe Work Practices for each task or 
activity to allow for the correct and safe performance of the task. 

10.4 The Contractor shall ensure training is provided to workers in the use and revision of Safe Job 
Procedures. 

 

11 Safe Job Procedures 

11.1 A Safe Job Procedure is a documented set of specific steps required to carry out a job safely and 
efficiently. 

11.2 Safe Job Procedures support hazard assessment and control within NTPC workplaces and are 
based on industry best practice, manufacturer specifications, and legislation. 

11.3 The Contractor shall develop and implement Safe Job Procedures for routine jobs to ensure the 
correct and safe performance of the jobs.  Procedures shall be developed with worker input to 
ensure all hazards are addressed and controls recommended. 
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11.4 The Contractor shall ensure training is provided to workers in the use and revision of Safe Job 
Procedures. 

 

12 Smoke Free Workplace 

12.1 NTPC recognizes the health hazards associated with tobacco use in the workplace, both to smokers 
and non-smokers.  NTPC does not permit the smoking of tobacco, in any form, by its workers, 
contractors, or the general public in NTPC workplaces.  

12.2 The following rules apply to all NTPC workers and contractors and the general public while in a 
workplace, transient quarters, coffee room, or vehicle that is leased, rented, chartered, owned, or 
operated by NTPC: 
 Smoking is prohibited within the enclosed worksite. 
 Smoking is prohibited within a three metre radius of exits or entrances to the enclosed worksite. 
 Workers in breach of these rules may be subject to disciplinary procedures and can be fined up 

to $500 per offence by WSCC. 
 Smoking may be permitted in some locations, such as outdoors or in areas designated by 

NTPC. 

13 Alcohol and Drug Use  

13.1 All NTPC workers and contractors while on NTPC business, worksites, property, or facilities and 
when in vehicles or equipment owned, leased, operated, or in any other manner in service to NTPC 
shall be in a fit condition and will be escorted from the premises if there are concerns about safety.  
Contractors shall enforce the provisions of this procedure with their employees, sub-contractors, and 
agents. 

13.2 As stated in the Workers Safety and Compensation Commission (WSCC) General Safety 
Regulations “No person shall enter or remain on the premises of a place of employment while under 
the influence of intoxicating beverages or drugs if he or she creates a nuisance or if his or her 
abilities are impaired so as to endanger any person.” 

13.3 NTPC recognizes the negative effects and consequences of drug abuse, including alcohol, 
medication abuse, and illicit drugs upon the individual abuser and the potential danger to the welfare 
of the individual abuser and others.  

13.4 The Contractor shall develop, implement, and continually improve upon safe practices and 
procedures that will safeguard all workers and members of the public from alcohol and drug abuse. 

 

14 Vehicle Driving 

14.1 The Contractor shall ensure all workers who drive vehicles have and maintain a valid driver’s 
license, obey all traffic laws, and report any traffic infractions/tickets/accidents. 

14.2 Workers shall not operate vehicles while under the influence of alcohol and/or drugs.  This includes 
any prescription or non-prescription drugs that may impair a worker’s judgment while driving.  



 

Health & Safety Management System Form: 
Contractor Safety Requirements Page 7 of 19 

Monitor: 
Director, Health, Safety & Environment 

Form #: 
14.02.1 

 

 

15 NTPC Life-Saving Rules 

15.1 The NTPC Life-Saving Rules are safety rules that, if broken, could result in serious injury or death.   
15.2 Adherence to the Life-Saving Rules helps keep us safe.   
15.3 NTPC takes these rules very seriously.  They shall be understood and adhered to at all times by all 

employees, contractors, and visitors at NTPC sites.   
15.4 NTPC cannot tolerate critical to life safety violations.  If these Life-Saving Rules are not followed, 

management shall investigate and take immediate and appropriate action in accordance with the 
Progressive Discipline Policy. 

15.5 The 10 NTPC Life-Saving Rules are as follows: 
1) Work Protection: For all work that requires work protection I will verify the isolation of hazardous 

energy, lock-out, and tag-out before work begins. 
2) Isolated Equipment: I will never interfere with or use equipment that has been locked and/or 

tagged out. 
3) Electrical: I will only work on electrical equipment that I am qualified and authorized to work on. 
4) Fall Protection: I will use fall protection when working at heights in excess of 3 m. 
5) Drugs & Alcohol: I will not work or drive while under the influence of alcohol or drugs. 
6) Safe Driving: While driving I will operate in a safe manner, follow speed limits and road rules, 

wear my seatbelt, and not use my phone. 
7) Personal Protective Equipment (PPE): I will wear the required PPE at all times.   
8) Mobile Equipment: I will not operate any mobile equipment unless I am trained and authorized. 
9) Confined Spaces: I will not enter a confined space unless I am qualified and authorized. 
10) Incident Reporting: I will report all incidents, including injuries and near-misses. 

 

16 Personal Protective Equipment 

16.1 The Contractor shall assess the workplace to identify hazards that necessitate the use of personal 
protective equipment (PPE).  Suitable PPE shall then be identified.   

16.2 All PPE shall be of safe design and construction for the work to be performed and shall be 
maintained in a sanitary and reliable condition.  

16.3 Only those items of protective clothing and equipment that meet CSA requirements shall be 
accepted for use.  

16.4 All workers shall wear approved eye protection on all NTPC worksites and in all designated areas. 
16.5 All workers shall wear approved hearing protection in all designated areas and whenever or 

wherever exposed to the hazard of noise in excess of the acceptable lower limit and time allowances 
in accordance with existing legislative requirements.  Ear muffs used in electrical environments shall 
be of dielectric construction.   

16.6 All workers shall wear CSA-approved protective footwear with steel toes and sole puncture 
protection (marked with a green or yellow triangular CSA label on the right boot) on all NTPC 
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worksites and wherever the possibility of injury to their feet exists.  This includes: 
 Any location where any project, construction, or maintenance work is being carried out. 
 Any location where a worker is exposed to foot injury hazards. 
 All areas posted as requiring safety footwear. 
 All NTPC power plant facilities, with exception of offices/ staff accommodations. 

16.7 All workers exposed to arc flash hazards wear CSA-approved footwear with sole electric shock 
resistance (marked with a white rectangular CSA label containing an orange omega symbol (Ω) on 
the right boot). 

16.8 All workers operating chainsaws shall wear CSA-approved chainsaw protective footwear (marked 
with a white rectangular CSA label containing a green fir tree symbol on the right boot).  The boots 
are designed to prevent a running chainsaw from cutting all the way through the boot uppers to 
protect the shins, ankles, feet, and toes. 

16.9 All workers shall wear Class E, Type 2, CSA-approved industrial protective headwear on all NTPC 
worksites and wherever there is a potential hazard from falling, flying, or moving objects or from 
structures and equipment that can come into contact with the head of a worker as a result of the 
movement of the worker.    

16.10 If there is a danger that a worker’s hand may be injured, workers shall wear properly fitting hand 
protective equipment that is appropriate to the work, the work site, and the hazards identified. 
Suitable gloves along with arm protection, as necessary, shall be worn when hazards from 
chemicals, paints, cuts, lacerations, abrasions, punctures, burns, electricity, prolonged exposure to 
water, irritation of the skin, biological incidences, and harmful temperature extremes are present.  

16.11 All rubber gloves shall be manufactured, maintained, inspected, dielectrically tested, and used in 
accordance with the current applicable American Standards Testing of Material (ASTM) 
specifications and sized to fit the worker.  Leather protective covers shall be used in conjunction with 
rubber gloves and shall never be used separately as a work glove.  Leather protective covers shall 
be sized to meet the minimum cuff distance for each class as required by ASTM. 

16.12 High-visibility Category 2 and Category 4 arc flash protective flame resistant (FR) clothing shall be 
worn when working within the arc flash boundary distance to minimize the risk from arc flash 
hazards. 

16.13 Approved winter footwear traction devices (e.g., Yaktrax) shall be worn when working outside for 
extended periods of time in slippery winter conditions.  Winter footwear traction devices shall not be 
worn where they will present a slipping hazard: Indoors, On metal grating (e.g., stairs, walkways), on 
smooth outdoor non-snow/ice surfaces (e.g., pavement, concrete, wood, metal). 

16.14 All operators and passengers of watercraft shall wear approved personal flotation devices (PFD) or 
life jackets that are appropriately sized. Life buoys and PFDs shall be permanently stored adjacent 
to hydro site reservoirs, intakes, and tailraces.  Workers shall wear PFDs and safety harnesses 
when working in the vicinity of intake structures, head gates, spillways, or tailraces. 

16.15 A worker’s skin shall be protected from a harmful substance that may injure the skin on contact or 
may adversely affect a worker’s health if it is absorbed through the skin.  Approved protective 
clothing or covers or any other safeguard that provides equivalent protection for the worker’s skin is 
required and shall be supplied to protect against specific hazards associated with sparks, molten 
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metal, radiation, chemicals, heat, cold, etc. (e.g., water proof and heat-resistant clothing to be worn 
during clean-up procedures when working with hot water). 

16.16 The Contractor shall provide respiratory protective equipment suitable to site-specific airborne 
hazards.  Cleaning and maintenance shall be done as per manufacturer’s specifications using either 
manufacturer approved wipes, sprays, or mild detergent and warm water with a good rinse and air 
dried out of direct sunlight or direct source of heat.   

16.17 The Contractor shall provide Self-Contained Breathing Apparatus (SCBA) suitable to site-specific 
airborne hazards. 

16.18 Fall protection equipment and all associated components shall meet the requirements of the CSA 
Standard Z259 series of standards. 

16.19 High-visibility clothing shall have highly reflective properties and/or a colour that is easily discernible 
from any background, as well as a pattern of retroreflecting parts that helps to distinguish between 
objects and people. 

16.20 High-visibility clothing shall be worn by all workers working around mobile equipment to assist 
operator awareness of worker presence in the area.   

16.21 All workers shall be trained in the correct use, care, limitations, and maintenance of the PPE and 
periodic re-training shall be offered and coordinated as required. 

 

17 Preventative Maintenance Program  

17.1 The Contractor shall maintain a Preventative Maintenance Program to ensure that all equipment is 
provided to workers in the safest condition possible. 

17.2 The Contractor shall ensure: 
 Competent and/or qualified workers carry out all Preventative Maintenance and inspection work 

according to applicable standards, procedures, guidelines, and rules. 
 Preventative Maintenance is scheduled and that scheduled activities are conducted and 

documented. 
 Workers are provided with well-maintained tools, equipment, and special protective devices as 

may be required. 
 Workers are provided with safety education and training as required that pertains to and 

enhances the Preventative Maintenance program. 
17.3 Personal gas monitors shall be bump tested by the user prior to each day’s use.  Gas monitors shall 

be shop tested at a licensed facility and shall be field calibrated each month following the annual 
shop testing or prior to initial use if in storage for more than 30 days. 

17.4 Grounds shall be visually inspected prior to each use and stored in a clean, dry location when not in 
use.  Grounds shall be field tested annually using the appropriate resistive test method.  Grounds 
shall be fitted with a permanent identification tag with an assigned serial number. 

17.5 Rubber or Fibre Insulated Protective Equipment & Tools shall comply with current applicable safety 
standard: ASTM F711-02 (dry tests), & IEEE978-1984 (wet tests).  Rubber and blanket equipment 
shall be tested as per ASTM F696-06 Standard Specification for Leather Protectors for Rubber 
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Insulating Gloves and Mittens. 
17.6 All rubber or fibre insulated protective equipment shall be thoroughly inspected for test date, corona 

cracks, and general condition prior to each use.  All rubber or fibre insulated protective equipment 
shall be maintained in clean condition, carefully stored in the proper container (e.g., bag, tub, 
wooden box, line truck) and stowed in a clean, dry area that does not expose the equipment to 
excessive heat or sunlight. 

17.7 Fire Protection devices and alarms shall comply with current applicable safety standard: CAN/ULC 
S536-04 & NFPA 72 for inspection & testing of communications devices for proprietary signalling. 

17.8 Records of the Preventative Maintenance Program (PMP) shall be maintained. 
 

18 Training 

18.1 The Contractor shall ensure that all workers are appropriately trained, licensed, qualified, skilled, and 
experienced to carry out the duties required of them in accordance with applicable legislation. 

18.2 The Contractor shall ensure that workers are trained in all matters necessary to protect their health & 
safety at the worksite.  

18.3 Workers performing tasks where specialized training and competencies are required shall carry their 
licence or certification with them at all times and shall be able to provide evidence of their 
competencies on the request of an NTPC representative. 

18.4 Workers who do not possess the required competencies shall be prohibited from performing those 
tasks until such time as competencies are achieved and evidence of completion is provided. 

18.5 The Contractor shall ensure that every worker receives an NTPC Safety Orientation prior to starting 
work on an NTPC worksite.  Consultants conducting hands-off work at a work site/office (e.g., 
administrative work, tours, photographs, observations) shall be accompanied at all times by a 
Qualified Worker and do not require an NTPC Safety Orientation; however shall follow local sign-in 
procedures.  Principal Contractors do not require an NTPC Safety Orientation.  Contractors are 
required to receive the Safety Orientation annually. 

18.6 Prior to beginning work at an NTPC work site (including the Hay River Head Office and the Hay 
River Warehouse), workers must receive a Site Orientation. 

18.7 Documented training records shall be maintained by the Contractor. 
 

19 Inspections 

19.1 A Pre-start Contractor Inspection shall be conducted by an NTPC Inspector prior to a contractor 
commencing work. 
 The NTPC Inspector shall conduct the inspection, identify corrective actions, and provide the 

form to the Contractor Representative. 
 The Contractor Representative shall sign and date the form indicating that it has been received 

and the corrective actions will be completed before work begins.   
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 Work shall not begin until all deficiencies are corrected. 
 The Contractor Representative shall complete the corrective actions, enter the date of 

completion for each corrective action, and return the form to the NTPC Inspector. 
 The NTPC Inspector shall verify that all corrective actions have been completed and shall sign 

and date the form indicating that work can now begin. 
 The NTPC Inspector shall then provide permission for the contractor to begin work. 

19.2 The Contractor shall ensure their workplaces are inspected regularly for hazards and unsafe 
conditions and that these are identified, recorded, and resolved. 

19.3 Contractors shall participate in NTPC Worksite Visits which are conducted to determine how well 
work is meeting NTPC safety practices and procedures.  Worksite Visits are conducted by NTPC 
supervisors (e.g., management, lead hands, Plant Superintendents/Operators) and include a review 
and assessment of the following elements: 
 Completed Project Safety Plans and Tailboard Meeting forms. 
 Work methods and procedures. 
 Major hazards and use of effective controls. 
 Use personal protective equipment. 
 Traffic. 
 Emergency preparedness. 
 Incident Reporting and Investigation 

 

20 Incident Reporting and Investigation 

20.1 The Contractor shall maintain an Incident Reporting and Investigation program which includes 
training to their workers on the Incident Reporting and Investigation program. 

20.2 The Contractor shall: 
 Encourage and support workers in the reporting of incidents. 
 Ensure safety measures are taken following an incident to prevent further injury or damage from 

occurring. 
 Make the necessary arrangements to resolve concerns in a timely manner. 
 Conduct investigations immediately following an incident. 
 Assign accountability to implement recommendations and provide required resources. 
 Ensure all recommendations are implemented as soon as practicable through periodic follow up. 

20.3 When an incident occurs (either a near miss or an accident) the Contractor shall notify the NTPC 
Project Manager immediately. 

20.4 The Contractor shall submit a completed incident report to the NTPC Project Manager as soon as 
practicable after the incident and no more than 24 hours after the incident.   

20.5 For injuries that require medical treatment, the Contractor shall ensure the injured worker completes 
a Worker’s Safety and Compensation Commission (WSCC) Worker’s Report of Injury form and 
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submit it to WSCC and the NTPC Project Manager as soon as possible after the incident. 
20.6 The Contractor shall report accidents of a serious nature and fatalities to the WSCC Chief Safety 

Officer within 24 hours of the incident occurring. 
20.7 The Contractor shall ensure incident investigations are conducted to identify the root, direct, and 

indirect causes of incidents so that controls can be put in place to prevent future incidents. 
20.8 Investigations shall be conducted and completed as soon as practicable following an incident. 
 

21 Emergency Preparedness 

21.1 The Contractor shall prepare and maintain a site-specific emergency response plan that includes: 
 Event-specific and site-specific response procedures; 
 Available contingencies; 
 Equipment required for response;  
 Agreements made with third parties for external resources;  
 Training requirements; and 
 A plan, procedure, and schedule for testing the emergency response plan. 

21.2 The Contractor shall provide first aid services and equipment at all worksites in accordance with the 
requirements of the NWT General Safety Regulations. 

21.3 The Contractor shall ensure that first aid services and equipment are readily accessible and 
available to workers during working hours and that first aid supplies and equipment are kept clean 
and dry at all times. 

21.4 First aid kits shall be stored in weather proof containers and shall contain, at a minimum, the 
equipment and supplies set out in Schedule F of the NWT General Safety Regulations. 

 

22 Workplace Hazardous Materials Information System (WHMIS) 

22.1 The Contractor shall ensure that all workers who work with and around hazardous materials are 
trained in accordance with federal WHMIS legislation. 

22.2 The Contractor shall ensure: 
 WHMIS information is available to all workers.  
 All controlled products entering the workplace are accompanied by proper labels and MSDS. 
 All workers are trained in the WHMIS program. 
 One worker is assigned to coordinate and maintain the MSDS binder. 
 Workers are provided with and wear the appropriate PPE for the hazardous products they work 

with.   
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23 Discrimination, Harassment and Violence 

23.1 The Northwest Territories Power Corporation (NTPC) recognizes the human dignity of all workers 
and values relationships based on mutual respect, trust, and fairness.  The Contractor shall maintain 
a Discrimination, Harassment, and Violence program to uphold these values and to prohibit and 
eliminate all discriminatory, offensive, and threatening behaviour in the workplace. 

23.2 The Contractor shall: 
 Ensure the development, implementation, and use of the Discrimination, Harassment, and 

Violence program based on legislation and industry best practice. 
 Ensure workers receive training in the Discrimination, Harassment, and Violence program. 
 Reinforce the principles of respect and dignity in the workplace. 
 Encourage workers to report situations regarding Discrimination, Harassment, and Violence. 
 Take corrective action and use performance management to ensure compliance with the 

Discrimination, Harassment, and Violence program. 
 

24 Equipment 

24.1 The Contractor shall maintain an Equipment program based on legislation, manufacturer 
recommendations, and industry best practice and ensure: 
 Competent and/or qualified workers carry out all Equipment risk assessments and inspection 

work according to applicable standards, procedures, guidelines, and rules. 
 Workers are provided with well-maintained tools, equipment, and special protective devices as 

may be required. 
 Corrective action is taken to ensure compliance with standards, procedures, guidelines, rules, 

and practices. 
24.2 All equipment shall be maintained, serviced, and cleaned according to the manufacturer’s 

specifications. 
24.3 Equipment shall be isolated before maintenance, service, or cleaning commences.  Where 

equipment is isolated and any total or partial shutdown results the situation shall be managed to 
prevent the creation of hazardous situations. 

24.4 Where equipment cannot be isolated, alternate means of preventing accidental operation shall be 
implemented and work conducted under controlled procedures (i.e., Work Protection Code).  

24.5 Before any repairs are undertaken on equipment, personnel shall ensure the equipment is isolated 
and in a safe condition for the work to commence.  Repairs shall be undertaken by a competent 
worker only and shall be carried out: 
 According to the manufacturer’s instructions and documented procedures. 
 In accordance with relevant standards. 

24.6 Workers shall report all faults and the malfunction of any equipment. If equipment malfunctions it 
shall be stopped and inspected by a competent worker.  Any faults that pose a potential safety 
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hazard shall be rectified before the equipment is operated again. 
24.7 All equipment shall be regularly inspected to ensure the equipment conforms to the requirements of 

function and safety. Inspection programs for equipment shall be consistent with manufacturers' and 
legislative requirements. 

24.8 Where required, the operator of equipment shall perform daily and pre-start equipment checks in 
accordance with the manufacturer’s instructions and the results of inspections shall be recorded in 
the appropriate logbook, register, or form. 

24.9 Workers who are likely to be exposed to equipment hazards and anyone supervising these workers 
shall be trained and provided with information and instruction on: 
 The nature of the hazards and risks associated with the equipment and systems of work. 
 The need for, and correct use and maintenance of, control measures. 
 The operation of equipment and the procedures for safe use of the equipment. 
 The use, fit, testing, maintenance, and storage of any personal protective equipment required. 
 Emergency procedures in case of an equipment malfunction or other incident. 
 The location of information relating to the safe use of the equipment. 

 

25 Confined Spaces 

25.1 Where applicable the Contractor shall maintain a Confined Spaces program based on legislation, 
manufacturer recommendations, and industry best practice that shall ensure: 
 Workers receive training in the Confined Spaces program. 
 Workers who may be required to enter or work in a confined space are suitably trained and 

qualified. 
 A process is in place to clearly identify and assess all confined spaces. 
 A process is in place for the issuance of Confined Space Entry Plans. 
 Tests or measurements are taken to determine the presence of contaminants or oxygen 

deficiencies. 
 A suitable means of purging and ventilating of unsafe atmospheres is available. 
 Suitable precautions are in place where a safe atmosphere is not possible. 

 

26 Hearing Protection 

26.1 The Contractor shall maintain a hearing protection program for all workers who may be exposed to 
high noise levels which shall ensure: 
 Noise levels of all work areas and equipment are measured and noise levels that regularly 

exceed 80 dBA are posted with appropriate signage. 
 Appropriate hearing protection is provided for workers where it is not reasonably practicable to 

implement engineered sound control measures, or where sound control measures implemented 
do not reduce the worker's noise exposure. 
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 All reasonably practicable steps are taken to reduce noise levels in the workplace and to isolate 
workers from exposure to loud noise. 

 Arrangements are made for noise-exposed workers to have appropriate audiometric testing. 
 Appropriate training is provided to noise-exposed workers on the harmful effects of exposure to 

loud noise.  
 Noise monitoring records are retained.  

 

27 Fall Protection 

27.1 The Contractor shall maintain a Fall Protection program based on legislation and industry best 
practice which shall ensure: 
 Competent and/or qualified workers carry out all fall protection work according to applicable 

standards, procedures, guidelines, and rules. 
 Workers are provided with well-maintained fall protection equipment. 
 Workers receive training in the use, care, and maintenance of Fall Protection equipment. 
 Regular inspection of workers’ Fall Protection equipment and practices. 

27.2 Where a worker may fall 3 m or more or where workers are not protected by a guardrail or similar 
barrier a fall protection system shall be used.  A written fall protection plan shall be developed and 
shall describe the: 
 Fall hazards at the worksite; 
 Fall protection system to be used at the worksite; 
 Procedures used to assemble, maintain, inspect, use, and disassemble the fall protection 

system; and 
 Rescue procedures to be used if a worker falls or is suspended by a personal fall arrest system. 

27.3 Fall protection equipment shall comply with the Canadian Standards Association Fall Protection 
Z259 Series of Standards and existing government legislation. 

27.4 Workers who may be required to use fall protection equipment shall be trained in the inspection and 
use of fall protection equipment and in the application limits, proper anchoring, and tie-off 
techniques.  Training shall include determination of elongation and deceleration distance, methods 
of use, inspection, cleaning, and storage of the system components.  Workers who may be required 
to use fall protection equipment shall become familiar with manufacturer's recommendations, 
reduction in strength caused by certain tie-offs, and maximum permitted free fall distances. 

 

28 Ladders 

28.1 The Contractor shall ensure Ladders are used only where there is no other reasonably practicable 
alternative, such as scaffolding or an elevating work platform.  

28.2 Before using a ladder, workers shall:  
 Conduct a Job Safety Analysis or Tailboard Meeting. 
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 Install a barricade or warning signs if there is a hazard to persons in proximity of the work area. 
 Ensure that the ladder has an angle or pitch of about 1:4.  
 Ensure that the ladder extends at least one metre above the landing. 
 Ensure that the ladder is installed on a firm footing. 
 Secure the top and bottom of the ladder against displacement. 
 Ensure that a non-conductive, insulated ladder is used for electrical work or near electrical 

hazards. 
 Ensure that the ladder is used in a manner that endangers any person. 

28.3 When working on a ladder: 
 Only one person shall be on a ladder at any one time.  
 When ascending or descending a ladder workers shall maintain three points of contact (e.g., two 

feet and one hand or two hands and one foot must be in contact with the ladder at all times).  
28.4 Ladders shall be checked frequently and periodically serviced by a competent worker (someone who 

is qualified either through experience, training or both).  
 

29 Working on Roofs 

29.1 Working on roofs, either pitched or flat, involves several hazards in addition to those related to 
working at heights.  Hazards resulting from adverse weather conditions shall be anticipated by the 
Contractor and appropriate precautions taken.  Considerations relating to weather conditions 
include: 
 Conditions of the surface (e.g., wet, dry, dusty, oily, icy). 
 Wind speed: sheet material, particularly roofing, is difficult to handle safely and secure during 

windy conditions. 
 Glare: care should be taken to protect eyes on both sunny and overcast days.  Glare can cause 

vision impairment and obscure hazards. 
 Cold or hot weather: extreme heat or cold can distract workers at heights.  Lengthy unprotected 

exposure can lead to hypothermia, hyperthermia, or heat stress.  
 Electrical storms: work shall not be undertaken on roofs and in the open during thunder storms. 

 

30 Working over Water 

30.1 Working over or near water involves several hazards in addition to those related to working at 
heights.  The hazards associated with working over or near water include: 
 Falling into the water and drowning. 
 Being swept away by fast moving water causing injuring or drowning. 
 Falling into the water with electrical equipment and suffering electric shock. 
 Falling into cold water in cold conditions and suffering hypothermia. 
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30.2 As the first line of defence against these hazards, the Contractor shall ensure appropriate controls 
are to be used to prevent people from falling into the water.  Adequate water rescue capability shall 
be available as a second line of defence. 

 

31 Working on Poles 

31.1 The Contractor shall ensure all poles are carefully inspected before climbing to ensure poles are in 
safe condition for the work to be performed.  

31.2 Workers shall not climb or work aloft above 3 m on poles without first being secured through the use 
of suitable fall protection equipment which shall include Pole Straps and/or safety harnesses. 

31.3 Pole straps: 
 Shall not be used if there is the possibility of a free fall. 
 May be used with a lineworker’s body belt or a harness with suitable attachment points. 
 With energy absorbers shall not be used. 

31.4 A pole strap for use with a safety harness shall be of a type where the pole strap is secured to the 
safety harness by a snap hook at each end.  

 

32 Working Alone 

32.1 Where workers are required to work in isolated or lone situations the Contractor shall ensure: 
 Risk assessments are carried out to identify situations where workers are required to work in 

isolation or in remote areas. 
 Development and implementation of procedures to ensure the safety of workers in remote or 

isolated situations. 
 The necessary functional equipment for isolated and remote work. 
 Training for all workers required to work in isolated or remote situations. 

32.2 Transmission & Distribution workers shall adhere to the following: 
 No Worker shall work, or be permitted to work, alone on any electrical apparatus energized at 

more than 750 V phase-to-phase where the worker may be exposed to an electrical current, 
except for the purpose of replacing fuses and operating switches using approved tools and 
protective equipment. 

 In accordance with the preceding, when a second worker is required, that worker shall be 
suitably equipped and qualified to effect a rescue. 

 

33 Ergonomics and Manual Handling 

33.1 The Contractor shall establish and maintain an Ergonomics and Manual Handling program to 
prevent musculoskeletal injuries based on legislation and industry best practice. 
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33.2 The Contractor shall ensure: 
 Where reasonably practicable, that suitable equipment is provided and used for the handling of 

heavy or awkward loads. 
 Hazard identification for manual handling activities is conducted. 
 Risk assessments of hazard associated with manual handling activities are conducted.   
 Training in the Ergonomics and Manual Handling program is provided to workers. 

 

34 Respiratory Protection 

34.1 The Contractor shall: 
 Communicate respiratory protective equipment (RPE) requirements to all workers. 
 Determine which workers require RPE, training, and fit testing. 
 Ensure workers receive training in the use, care, maintenance, and limitations of RPE. 
 Ensure workers are provided with the required RPE that properly fits each worker. 
 Ensure RPE is cleaned, sanitized, inspected, maintained, repaired, and stored in accordance 

with legislation and manufacturer’s specifications. 
 Ensure workers adhere to facial hair standards. 
 Ensure workers do not have any object or material in place that would interfere with the seal or 

operation of the respirator. 
 Ensure the proper use of RPE. 

34.2 Respiratory Protective Equipment (RPE) shall be used wherever a worker is likely to be exposed to 
dust, fumes, gas, mist, aerosol, vapour, or any airborne contaminant that may be present in amounts 
that are harmful or offensive to the worker. 

34.3 RPE shall be suitable to site-specific airborne hazards and shall meet CSA Standard Z94.4: 
Selection, Use and Care of Respirators.   

34.4 Respirator fit testing shall be conducted to ensure a worker’s respirator seals properly to the face 
prior to the worker using the Respiratory Protective Equipment in a hazardous environment.  
Workers required to wear respirators shall be fit tested to ensure the respirator they will wear will 
provide the required protection.  Respirator fit testing shall be performed annually along with training 
in the use, care, maintenance, and limitations of the RPE. 

34.5 Air used in a Self-Contained Breathing Apparatus (SCBA) or an airline respirator shall be of a quality 
that meets the requirements of Table 1 of CSA Standard Z180.1: Compressed Breathing Air and 
Systems; and shall not contain a substance in a concentration that exceeds 10% of its occupational 
exposure limit. 

34.6 The Contractor shall ensure records are maintained of Respiratory Protective Equipment (RPE) 
inventory, control, inspection, service, and maintenance. 
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35 Contractor Agreement 

Contractor name:  

Address:  Phone:  
 

Email:  

Declaration: “I have received, reviewed, and understood the NTPC Contractor Safety Requirements, 
which I agree to follow and comply with.” 

Authorized representative:  Date:  

Signature:  

 



 

 

 

 

 

 

 

SUPPLEMENT B 

CONTRACTOR SAFETY QUALIFICATIONS 
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Important note: Contractors who have successfully completed the NTPC Contractor Safety Qualification 
process within the current calendar year and have subsequently been added to the NTPC Pre-Qualified 
Vendor List are not required to resubmit this information (verify this with NTPC).   

 
Section A – Identifying Information 

Project title (if bidding on a project):  

List of services offered by your company (for vendor pre-qualification consideration):  

Contractor name:  

Address:  Phone:  
 

Email:  

Contact name:  Position:  

Section B – Insurance Information 

- Attach a copy of the applicable insurance certificates for the coverages noted below.   
- NTPC must be added as “additionally insured” on your company’s insurance. 
- Ensure insurance certificates and contact information remain current and are provided to NTPC prior 

to expiry.  

☐ General corporate liability insurance (minimum 
$2,000,000) 

☐ Automobile insurance for owned/non-owned 
automobiles (minimum $2,000,000) 

☐ Aviation Hull (agreed value 
declared by the insured) 

☐ Aviation Liability (aircraft legal 
liability, combined single limit 
$5,000,000) 

☐ Aviation Liability (aviation 
premises & operations legal 
liability $5,000,000) 

Section C – WSCC Coverage 
- Any vendor conducting work on NTPC worksites is required to be registered with the NWT Workers’ 

Safety & Compensation Commission.   
- NTPC will request a letter of good-standing from WSCC prior to the start of work.   
- The vendor is responsible to keep WSCC status current and in good-standing. 
- If covered by another Workers’ Compensation Board (WCB) list account number below. 

Sole proprietor: ☐ Y ☐ N Registered with WSCC: ☐ Y ☐ N ☐ Other WSCC/WCB account #:  
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Section D – Accident Record (past 3 years) 

Year    

# of employees    

# of fatalities    

# of lost time incidents    

# of accidents of a serious nature    

# of directions from regulators    

Section E – Health & Safety Management System Certification 

- List any Health & Safety Management System recognition (e.g., COR, OHSAS 18001, CAN/CSA 
Z1000, ISO 14001) and attach copies of current certification.  

Certification Expiry Date Certification Expiry Date 

    

Section F – Health & Safety Management System Details 

Do you have, on average, less than 10 employees?   ☐ Y   ☐ N 

Have you reviewed, signed, and attached Form 14.02.1: Contractor Safety Requirements?   ☐ Y   ☐ N 

Do you have a written Health & Safety Management System? 
- ☐ Yes: Attach a copy of the table of contents and complete Section G – Health & Safety 

Management System Documentation below. 
- ☐ No: If considered qualified you will be required to follow NTPC’s Health & Safety Management 

System when conducting work for NTPC as outlined in Form 14.02.1: Contractor Safety 
Requirements.  Proceed to Section H – Declaration below. 

Do you hold regular safety meetings where health & 
safety is addressed with management, field 
supervisors, and workers?   ☐ Y   ☐ N 

- If yes, attach the most recent minutes. 

How often are safety meetings held? 
 ☐ Weekly ☐ Bi-weekly 
 ☐ Monthly ☐ Less often, as required 

Do you conduct hazard assessments prior to work starting?   ☐ Y   ☐ N 
- If yes, attach a blank copy of your hazard assessment form and/or tailboard meeting form. 

Do you have written Safe Work Practices?   ☐ Y   ☐ N 
- If yes, attach the table of contents of all Safe Work Practices. 

Do you have written Safe Job Procedures?   ☐ Y   ☐ N 
- If yes, attach the table of contents of all Safe Job Procedures. 
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Instructions: Include the documents requested below in the submission.  Provide the title of each document 
and a reference number or location so that it can be easily located during submission review. 

 
Section G – Health & Safety Management System Documentation 

Requirements  Title & Location of Document 

Health & Safety Policy 
 Policy stating management commitment to 

the Health & Safety Management System. 

 

Responsibilities 
 Statement of Health & Safety responsibilities 

of employer, management, supervisors, and 
employees. 

 

Workplace Hazard Assessment and Control 
 Process to identify hazards, reduce risk, and 

ensure effective measures of control are 
developed and implemented to create a safe 
and healthy work environment. 

 

Safe Work Practices 
 Procedure for the development and 

implementation of Safe Work Practices to 
allow for the correct and safe use of tools, 
equipment, and process. 

 

Safe Job Procedures 
 Procedure for the development and 

implementation of Safe Job Procedures 
which outline in steps how to perform a 
particular task safely.  

 

Alcohol and Drug Use Policy 
 Policy preventing employees and contractors 

from jeopardizing the safety of themselves, 
their co-workers, or members of the public by 
working under the influence of alcohol or 
drugs.    

 

Personal Protective Equipment 
 Procedure to ensure all PPE meets CSA 

requirements and is acceptable for use.  
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Section G – Health & Safety Management System Documentation 

Requirements  Title & Location of Document 

Preventative Maintenance Program  
 Procedure to ensure that all equipment 

provided to workers is in the safest condition 
possible. 

 

Training 
 Procedure to ensure all personnel are 

appropriately trained, licensed, qualified, 
skilled, and experienced to carry out the 
duties required of them in accordance with 
applicable legislation. 

 

Inspections 
 Procedure to ensure workplaces are 

inspected regularly to identify, record, and 
resolve hazards and unsafe conditions. 

 

Incident Reporting and Investigation 
 Program based on legislation and industry 

best practice. 

 

Emergency Preparedness 
 Procedure for the preparation and 

maintenance of emergency response plans. 
 Procedure for the provision of first aid 

services and equipment. 

 

Legislation 
 Procedure to identify, document, and comply 

with all Health & Safety laws, regulations, 
approvals, licenses, and permits applicable to 
the work site. 

 

Workplace Hazardous Materials Information 
System (WHMIS) 

 Procedure to ensure all workers who work 
with and around hazardous materials are 
trained in accordance with federal WHMIS 
legislation. 

 

Discrimination, Harassment and Violence 
 Program based on legislation and industry 

best practice. 
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Section G – Health & Safety Management System Documentation 

Requirements  Title & Location of Document 

Equipment  
 Program based on legislation and industry 

best practice. 

 

Confined Spaces 
 Program based on legislation and industry 

best practice. 

 

Hearing Protection 
 Program based on legislation and industry 

best practice to prevent hearing damage for 
workers exposed to high noise levels. 

 

Fall Protection 
 Program based on legislation and industry 

best practice. 

 

Ergonomics and Manual Handling 
 Program based on legislation and industry 

best practice to prevent musculoskeletal 
injuries. 

 

Respiratory Protection 
 Program based on legislation and industry 

best practice. 

 

Sample Written Safe Work Practices applicable 
to the work/project (4):  

   
   
   
   

 

Sample Written Safe Job Procedures applicable 
to the work/project (4):  
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Section H – Declaration 

“I declare that all information provided in this document is true, correct, and complete.  I confirm that I have 
provided valid and current documentation to NTPC.  I understand that it is my responsibility to continually 
provide NTPC with current and up-to-date documentation.  Failure to do so may result in removal from the 
NTPC Pre-Qualified Vendor List.” 

Name:  Date:  

Company:  

Signature:  
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ENVIRONMENTAL PROTECTION 

 



ENVIRONMENTAL PROTECTION 
 
 

ARTICLE 1 – LEGISLATIVE REQUIREMENTS 
 
The Contractor shall identify, document, and comply with all environmental laws 
and regulations, approvals, licenses, and permits applicable to the work site and 
shall conduct its activities in a manner consistent with NTPC policies, standards, 
guidelines, procedures, and permits. 
 
The Contractor shall keep accurate, current, and legible evidence to prove 
compliance with these environmental requirements and at the request of NTPC 
produce documents and other evidence to prove such compliance. 
 
The Contractor warrants that it is and its personnel, including subcontractors, are 
familiar with all environmental legislative requirements applicable to all work 
undertaken in the Northwest Territories and shall comply with these requirements 
fully. 
 
The governing key legislation includes: 

 Environmental Protection Act 
 Species at Risk (NWT) Act   
 Northwest Territories Waters Act and Regulations 
 Arctic Waters Pollution Prevention Act 
 Mackenzie Valley Resource Management Act 

 
ARTICLE 2 – DAMAGE TO THE ENVIRONMENT 

 
The Contractor shall take all practicable precautions to avoid unnecessary 
disturbance or damage to the environment and shall correct to the satisfaction of 
NTPC any condition which has resulted from its operations or which could result 
in unnecessary damage or disturbance to the environment. 
 
In order to protect the environment including the soil, forest, vegetation, wildlife 
and fish, the Contractor shall conduct all its operations in an efficient manner, 
using the best land management and conservation practices, and shall: 

  Minimize all forms of pollution; 
  Prevent the fouling of the ocean, rivers, streams, creeks, and waterways, lakes, 

swamps, ponds and other watercourses; and 
  Minimize soil erosion and preserve ground stability, including restoration to a 

satisfactory condition of any disturbance or damage to property. 
 

ARTICLE 3 – SPILL RESPONSE 
 
The Contractor shall ensure that suitable spill response material is accessible 
during the project and that all spills of hazardous material are properly managed, 
cleaned up, and reported as per legislation. 

 



ARTICLE 4 – WASTE DISPOSAL 
 

All non-hazardous and hazardous waste shall be disposed of according to 
legislation.  A disposal plan shall be submitted to NTPC prior to the removal of 
any hazardous material. 
 

ARTICLE 5 – PREVENTION OF WATER POLLUTION 
 
The Contractor’s construction activities shall be performed in a manner such as 
to prevent solid matter, silt, contaminants, debris, and other objectionable 
pollutants and wastes from entering rivers, streams, flowing or dry watercourses, 
lakes, and underground water sources.  Such pollutants and wastes include, but 
are not limited to, refuse, garbage, cement, concrete, sewage effluent, industrial 
waste, oil, and other petroleum products and mineral salts. 
Where necessary the Contractor shall construct intercepting ditches, sumps, 
bypass channels, barriers, settling ponds, or other means to prevent muddy 
water and eroded materials from entering rivers, streams, or watercourses or 
damaging permanent installations.  Excavated materials shall not be deposited or 
stored in or alongside of watercourses where they could be washed away by high 
water, storm, or normal surface runoff.   
Groundwater and/or surface runoff in excavations or other work areas shall not 
be discharged directly into rivers, lakes, streams, watercourses, or other surface 
drainage features.  The Contractor shall use turbidity control methods such as 
settling ponds, filter fabric barriers, gravel filter entrapment dykes, acceptable 
flocculating processes that are not harmful to fish, recirculation systems, or other 
methods meeting the approval of NTPC.  Any wastewater discharged into 
surface water shall be essentially free of material in suspension.   
The appropriate regulatory body shall be consulted to ascertain the level of 
suspended material allowed in any discharge and to obtain an appropriate 
discharge permit.   
Vehicles and equipment shall not be serviced in such proximity to any stream, 
river, lake, swamp or other watercourse that any contaminant from such servicing 
could enter the watercourse. 
 

ARTICLE 6 – ADDITIONAL REQUIREMENTS 
 

None. 
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CORPORATION 
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Logistics, 8 Aspen Road, Hay River, NT XOE OR6 Phone (867) 874-5208 Fax (867) 874-52/4 www.ntpc.com 

11 August 2015 File No: 471015 

Adrian Gygax EMAIL: agygax@gea.ca 
Gygax Engineering Associates ltd 
103-1718 Commercial Drive
Vancouver, BC V5N 4A3

Dear Mr. Gygax: 

RE: RFP 21515 

Thank you for your tender dated August 6, 2015 in the amount of$98,252.00 (ninety-eight thousand two 
hundred fifty-two dollars) plus GST, for the Asset Health Assessment in Sachs Harbour, NT. 

This is to inform you that you have been awarded the contract for this work and that this is your 
authorization to proceed with all work except for mobilization on site. The formal contract documents are 
being prepared and will be submitted to you shortly for execution. The contract document must be signed 
and returned to the Corporation prior to payment of any invoices and prior to mobilization on site. Your 
Contract Number is: 471015. Please refer to the contract number on all communications, including 

invoices. 

According to the terms of the proposed contract, the following items are required within 14 days of 

notice of award, and prior to mobilization on site: 

1) Copy of current comprehensive general liability insurance certificate;
2) Letter of good standing from the NT Workman's Safety and Compensation Commission (NTPC

will request the letter and a copy will be sent to you by the WSCC); and
3) GST registration number.

Upon receipt of the above documentation, the Project Monitor will issue a written authorization to 
proceed to mobilize on site. Please contact Dean Hendrickson at (867) 874-5284 for any further 
information. 

Sincerely, 

Rod Gray 
Manager, Logistics 

cc: Project Monitor; NTPC, Hay River 
Project File; NTPC, Hay River 
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Contract 471015  
 

1

NORTHWEST TERRITORIES POWER CORPORATION 
 

CONTRACT NO: 471015 
 

 
THIS CONTRACT, made in duplicate, this 13th day of August, 2015 
 
BETWEEN: 
 

NORTHWEST TERRITORIES POWER CORPORATION 
A corporation established by 

an Act of the Legislative Assembly 
of the Northwest Territories 

(hereinafter called the "Corporation") 
 

-and- 
 

GYGAX ENGINEERING ASSOCIATES LTD 
(hereinafter called the "Consultant"); 

 
 
               WHEREAS the Corporation wishes to engage the Consultant for, and the Consultant wishes to 

perform, the Consultant Services for the Corporation; 
 
              NOW THEREFORE the parties covenant and agree as follows: 
 
 
1.0 INTERPRETATION 
 

1.1 Definitions 
 

In this Agreement, unless the context otherwise requires: 
 

1.1.1 "Agreement" means this agreement; 
 

1.1.2 "Consultant Services" means those services described in Schedule “A” to this 
Agreement; 

 
1.1.3 "Corporate Representative" means the person designated by the Corporation to 

monitor the specific functions of this contract; 
 

1.2 Entire Agreement 
 

This Agreement reflects the entire agreement between the parties relative to the subject 
matter of this Agreement and any promise, representation or statement not contained 
herein shall not be binding on either party. 

 
1.3 Applicable Law 

 
This Agreement shall be deemed to have been made in the Northwest Territories and shall 
be governed by and interpreted in accordance with the laws of the Northwest Territories.  
The Courts of the Northwest Territories shall have exclusive jurisdiction over any action 
or dispute arising under or out of this Agreement. 
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2.0 SUBJECT MATTER 
 

2.1 The Consultant shall perform the Consultant Services. 
 

2.1.1 At the commencement of each project forming a part of the Consultant Services, 
the Consultant shall provide an estimate of the cost to completion of the 
Consultant Services. 

 
2.1.2 The Consultant shall thereafter report monthly on actual costs incurred and the 

estimated cost of completion of each project forming a part of the Consultant 
Services. 

 
2.2  The Consultant shall report to the Corporate Representative regarding its performance of 

the Consultant Services.  All communications with the Corporation, including statements 
and/or invoices, shall be identified with the Corporation's Job Number 
(144510820005100) AND Contract Number (471015).  The Corporation reserves the 
right to return to the sender any communications not clearly identified in accordance with 
this paragraph. 

 
 
3.0 CONTRACT PRICE 
 

3.1 Subject to early termination as provided in Paragraph 8 of this Agreement, the 
Corporation agrees to pay the Consultant $98,252.00 (ninety-eight thousand two hundred 
fifty-two dollars), not including GST, while engaged in providing Consultant Services.  In 
the event that the term of this Agreement is renewed, such rate will be subject to 
negotiation between the Parties. 

 
3.2 On a monthly basis, the Consultant shall submit to the Corporate Representative or its 

designated agent an invoice for the portion of the Consultant Services performed in the 
preceding monthly period. 

 
3.3 Upon verification and approval by the Corporation, each such invoice shall be paid in the 

amount approved by the Corporation within 30 days, subject to the Corporation’s right to 
set-off any amount owed or payable to the Corporation by the Consultant. 

 
 
4.0 FINAL PAYMENT 
 

4.1 Within 14 days of the termination or expiration of this Agreement the Consultant shall 
submit to the Corporation a final invoice covering the Consultant Services performed by 
the Consultant and the reasonable expenses incurred in performing the Consultant 
Services. 

 
 4.2          Upon verification and approval by the Corporation, the Corporation shall pay the invoice 

in the amount approved by the Corporation in full and final satisfaction of monies owed 
to the Consultant by the Corporation arising out of this Agreement, subject to the 
Corporation’s right to set-off any amount owed or payable to the Corporation by the 
Consultant 
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5.0 EXPENSES 
 

5.1 The Corporation shall reimburse the Consultant for all reasonable expenses incurred by 
the Consultant and approved in advance by the Corporate Representative while 
performing the Consultant Services. 

 
5.2 Such reasonable expenses shall include reasonable expenses for travel, lodging, and 

material costs. 
 

5.3 The Consultant shall provide the Corporation with written receipts for pre-approved 
expenses at the time of submitting the invoices described in Paragraphs 3.0 and 4.0 of this 
Agreement. 

 
 
6.0 REPORTS 
 

The Consultant shall produce verbal and written reports, analyses, schedules, and other documents 
relating to the Consultant Services upon the request of the Corporate Representative.  To produce 
the said reports, analyses, schedules and other documents the Consultant shall be given reasonable 
access to the Corporation's facilities, equipment, and personnel and to such information relating to 
the Corporation's business as may be required. 
 

 
7.0 CONSULTANT'S RECORDS 
 

7.1 The Consultant shall establish and maintain, to the satisfaction of the Corporation, 
appropriate business standards, procedures and controls including business standards, 
procedures and controls necessary to avoid any real or apparent impropriety or adverse 
impact on the interests of the Corporation.  Upon the Corporation's request the Consultant 
shall review with the Corporate Representative such business standards, procedures and 
controls and the Consultant shall implement such alterations to its business standards, 
procedures and controls as the Corporation deems necessary or desirable. 

 
7.2 From time to time and for a period of six years subsequent to termination or expiration of 

this Agreement, the Consultant shall, upon request, promptly deliver or make available 
for the immediate review by the Corporation all data, files, calculations, reports, 
estimates, analyses, schedules, correspondence, accounting records, working papers and 
such other information, documentation and materials as may have been produced or 
accumulated by the Consultant while performing the Consultant Services, in the manner 
and at the location determined by the Corporation and at no cost or expense to the 
Corporation. 

 
 
8.0 TERMINATION 
 

8.1 This Agreement shall commence on August 7, 2015 and, subject to Paragraph 8.2, expire 
on February 29, 2016, unless the Corporation renews this Agreement by giving 30 days 
notice in advance to the Consultant.  

 
8.2 Either Party may terminate this Agreement upon the giving of 30 days advance notice in 

writing to the other Party. 
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15.0 NOTICE 
 

15.1 All notices and communications authorized or required to be given pursuant to this 
Agreement shall be in writing and either delivered by hand, mailed by registered or 
certified first class air mail, postage prepaid or sent by electronic telecommunication as 
follows: 

 
To the Corporation: 

 
Northwest Territories Power Corporation 
4 Capital Drive 
Hay River, NT   X0E 1G2 
Attention:  Dean Hendrickson 
Telephone: (867) 874-5284 
Email: dhendrickson@ntpc.com  
Website:  www.ntpc.com 

 
To the Consultant: 

 
Gygax Engineering Associates Ltd 
103-1718 Commercial Drive 
Vancouver, BC  V5N 4A3 
Attention: Adrian Gygax 
Telephone: (604) 254-3914 
Email: agygax@gea.ca  
 

15.2 Any such notice shall be deemed to have been given and received: 
 

15.2.1 if transmitted by electronic telecommunication, on the earlier of the day on which it was 
retrieved by the addressee or the first business day which was available for retrieval by 
the addressee; 

  
15.2.2 if delivered, on the day on which it was delivered to the addressee; 

 
15.3 if mailed, on the fifth business day following the day on which it was mailed, except that 

no party shall mail any notice during any period in which Canadian postal workers are on 
strike or if any such strike is imminent and may be anticipated to affect normal delivery 
thereof. 

 
15.4 Either party may change its address for the receipt of notices by giving notice to the other 

party under this Paragraph 13 
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SCHEDULE A 
 
 

PLANS AND SPECIFICATIONS 
 

 



Plant Replacement Study 
Sachs Harbour 1 

 

GEA Gygax Engineering Associates Ltd. 6 August 2015 

1 INTRODUCTION 

1.1 PROBLEM STATEMENT 

The Northwest Territories Power Corporation (NTPC) operates a diesel electric power 
generation facility, with an installed capacity of about 800 kW, at Sachs Harbour, NT. NTPC 
facilities are typically designed for a useful life of 40 years; the existing facilities at Sachs 
Harbour are nearing the end of their design life. 

NTPC is requesting proposals for a Power Plant Asset Health Assessment of the power 
generating facilities at Sachs Harbour to determine existing condition of the plant and 
equipment, assess its suitability for meeting future requirements in light of load growth 
projections and consider do-nothing, plant upgrade, relocation or replacement alternatives. 

Power Plant Asset Health Assessment is required to facilitate a planned approach to 
potentially extending the life of the existing facilities or replacing or relocating them. The 
overall objectives of this study are to: 

1. Determine the existing condition of the facility, including plant systems and 
equipment;  

2. Determine the remaining life of the facility; and  

3. Determine cost estimates for options to extend the life of the existing infrastructure, 
build new modular infrastructure, or relocate the existing facilities. The overall study 
shall include; in this case, the distribution of residual heat to nearby buildings.  

As such the objectives and scope are essentially identical to the previous Plant Condition 
Assessment and Facilities Planning studies that we have performed for many NTPC 
facilities, including the power stations at Behchoko, Lutsel K’e and Aklavik. 

1.2 PROJECT APPRECIATION 

The community of Sachs Harbour, population 112 based on the 2011 census, is located on 
the southwest shore of the Banks Island in the NWT at 71° 59’ 08” N and 125° 14’ 53” W. 
The community is located 525 kilometres north of Inuvik. Sachs Harbour is accessible by 
daily flights from Inuvik, NTCL sea lift or barge from Hay River. Typical high-artic conditions 
prevail in Sachs Harbour. 
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The Sachs Harbour Power Plant is a diesel-fuelled facility with an installed capacity of about 
800 kW, and generating at 4160 V. The site currently accommodates the powerhouse 
building, with an adjacent shed and garage building, pole storage and bermed tank farm 
with one vertical and four horizontal fuel storage tanks. The site is fenced. The site 
apparently was a garbage dump abandoned in the 1950s. The dump was used to dispose of 
household garbage as well as scrap steel and old vehicles. 

The power plant building was originally constructed in 1973. It is a Butler self-framing 
superstructure on a reinforced concrete slab on grade. The building measures 
approximately 12 x 12 m in plan and is 4.25 m high at the eaves. Two man-doors provide 
access. Engine and major equipment must be moved in and out through one of three 
removable wall panels. A radiator rack is situated to the (plant) west of the building.  

The powerhouse contains three diesel generating units: 

• G1–300kW CAT3412   

• G2 – 320 kW Detroit Series 60 

• G3–175kW CAT3406  

NTPC has identified a number of issues with the current facilities, all of which hinder normal 
operations, and pose a risk of equipment failure in the future. Four of these were explicitly 
noted in the request for proposals: 

1. Settlement of the foundation has been occurring for a number of years, and attempts 
to slow the settlement with mud jacking and thermo-syphons were unsuccessful.   

2. The indoor fuel system does not meet current fire codes and standards.   

3. Ventilation in the plant is also in poor condition, and unable to regulate temperatures.  

4. The heat recovery system is no longer working, and would require significant 
upgrades to be placed back in service.   
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2 CORPORATE DESCRIPTION 

Gygax Engineering Associates Ltd. (GEA) has prepared this proposal in association with 
Teck Engineering Ltd. (TECK) and WN Brazier Associates Inc. (WNB), in response to 
NTPC’s Request for Proposal No. 21515 and Addendum No. 1. GEA, WNB and TECK have 
successfully collaborated on a number of infrastructure projects in recent years including the 
plant assessments and facility planning studies for Behchoko and Lutsel K’e Power Stations, 
the Sukari Gold Mine Power Station and the Diavik Power Station 2. 

To complement the proposed team, TetraTech EBA Inc., Yellowknife NT (TetraTech), have 
agreed to support the team by providing general geotechnical resource expertise. In the 
event that NTPC awards the contract for these services to GEA, TECK, WNB and TetraTech 
will act as GEA’s subconsultants. GEA would be the sole contracting party with NTPC. 

GEA – Gygax Engineering Associates Ltd. – was founded in 1996 by Adrian Gygax, P. Eng. 
to provide structural engineering design for private and public infrastructure projects from 
the basis of a small and efficient group of professionals. GEA is a private stock company 
incorporated in the Province of British Columbia and holds a permit to practice engineering 
in the Northwest Territories. 

During the past few years, GEA has established a solid reputation for quality work among 
project owners and prime consultants alike. With a presence now firmly established, GEA is 
able to extend the scope of projects undertaken.  Complex interdisciplinary projects pose no 
problem. 

Aside from Mr. Gygax, GEA currently comprises five full-time engineers and technicians as 
well as an office manager. A number of specialist associates can be engaged on an as-
needed basis on short notice. Based on the experience of the core staff of senior engineers, 
GEA is able to provide competent structural engineering design solutions for: 

• heavy civil structures forming parts of thermal and hydroelectric power generation 
projects. 

• industrial projects comprising heavy machine buildings, storage halls, silos, conveyor 
systems and the like. 

• geotechnical structures, such as cut and cover structures, cold-climate foundations, 
deep foundations and substructures, braced and tied-back excavations, slope 
stabilising structures and retaining works. 
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• transportation structures, such as wharves and jetties and those associated with 
urban rail projects. 

• building structures, in particular those in areas prone to seismic loading. 

GEA owns a full range of engineering software, including the Multiframe 4D structural 
analysis package, the TEMP/W thermal foundation analysis program and AutoCAD. GEA‘s 
technical reference library covers over 200 civil engineering texts alone as well as many 
other titles. As well as the Canadian Standards Association codes, copies of more than 100 
international codes and norms and more than 250 recent technical articles dealing with all 
aspects of structural engineering are on file.  

GEA is currently active on projects, in the Northwest Territories, British Columbia, and 
Africa. 

WN Brazier Associates Inc. (WNB) is a Richmond, B.C. based consulting engineering firm 
concentrating on the power generation, transmission and mining industries. A wide range of 
services are provided from detailed electrical, instrumentation and HVAC design, computer 
based fault and protection studies, feasibility studies and cost estimates, and acting as 
Owner’s representative on large projects. 

The firm was established by Neil Brazier after a long career in the consulting engineering 
and mining industries and has been providing consulting services since 1994. WN Brazier 
has extensive experience in the design of diesel power stations of sizes ranging over 50 
MW installed capacity, both LFO and HFO, gas turbine power plants, run-of-river hydro 
pants and substations and transmission lines up to 230 kV. The work has included not only 
detailed design but the general supervision of a large number of power stations, substations 
and transmission lines. 

Teck Engineering Inc. (TECK) is a Surrey BC based consulting engineering firm. TECK 
serves a variety of different industries, including mining, oil and gas, pulp and paper and 
power generation. TECK is a privately owned company incorporated in Alberta and British 
Columbia and holds a permit to practice in the NWT.  TECK’s is comprised of a small group 
of professionals that includes two mechanical engineers and one senior mechanical 
designer and two subcontracted mechanical designers that assist on projects during peak 
workload periods.   

From inception, TECK has been providing mechanical designs for diesel power generating 
stations (2.2 MW to 28 MW) in the Northwest Territories, Nunavut and Africa. 
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The firm was established in 2006 by the principal, Thomas Kaufmann, who has extensive 
experience in mechanical design and a strong working knowledge of equipment selection 
and machinery design. 

TECK has extensive experience with:  

• Mechanical design of diesel-fired power stations. 

• Equipment specification, selection, and integration into an overall design. 

• 3D mechanical and piping design including piping isometric drawing generation. 

• Heating and ventilation design for power stations. 

• Heat recovery system design and integration with building heating systems. 

• Building services design (hydronic heating systems, potable water, sewer etc.). 

• Fuel storage and distribution design. 

• Pressure piping design to ASME B31.1 and B31.3 including design registration. 

• Fuel storage tank design to API Standard 650. 

• Tank fit-for-service assessments to API standard 650 and API 653. 

• Pumping system design, pump selection and hydraulic system modelling. 

• Assessment of existing plants and equipment for those considering upgrades and/or 
modifications. 

• Preparation of control narratives, commissioning and start-ups. 

• Mechanical design involving structures, rotating equipment, component design and 
selection, trouble shooting and commissioning. 

• Lift engineering including design of specialized lifting devices for engine and 
generator overhauls including preparation of detailed lift studies. 

• Vibration analysis and simulations involving rotating equipment, static analysis and 
non-linear stressed response spectrum and time history. 
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• Root cause failure analysis involving machinery failures, component failures and 
structural failures. 

•  

TECK owns a complete range of software to provide its clients with cost effective designs.  
The appropriate software is selected based on the design task and the needs of the client.  
The following is a list of relevant software used in our designs: 

• AutoCAD Plant Design Suite Premium – for complete plant design in 3D including 
automatic piping isometric drawing generation, integrated P&ID design tool and Autodesk 
Navisworks for 3D walk-throughs.  The native drawing format is AutoCAD 2013 and can be 
saved to previous versions. 
• S-Frame/S-Steel version 10 3D structural analysis software by Softek Services Ltd. – for 
analyzing pipe support structures, frames and piping systems and their supports including 
thermal expansion scenarios of piping systems. 
• Design Flow Solutions, DesignNet Version 4.19 – for hydraulic simulations of piping 
systems, pumping systems and exhaust gas simulations. 
• Trace 700 load design version 6.2.8.3 – for heating and ventilation calculations of 
buildings. 

 

Sachs Harbour: Power Plant building 
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5 METHODOLOGY 

5.1 SCOPE OF THE OVERVIEW STUDY 

The scope of the Overview Study has been described in detail in NTPC’s RFP and is clear. 
During the study, the Consultant will: 

1. Determine the remaining useful life of the plant as a whole and of the individual plant 
components (civil/structural, electrical and mechanical). Assess fuel supply 
procedures. Assess the ability of the plant to provide continuous, reliable, power over 
the next 40 years. 

2. Determine the ability of the plant’s generating capacity to meet the community’s 
electricity demands over the next 5 to 20 years. 

3. Develop, at an overview level, options for the future power servicing of Sachs 
Harbour, including:  

• “Do-Nothing”, i.e. continued use of the station as-is, 

• An Upgrade of the Power Station, i.e. replacing mechanical, electrical and 
structural components in order to meet current code requirements and extend the 
useful life of the plant beyond that of the “do-nothing” option. 

• An Expansion of the Power Station, comprising adding new system 
components, and potentially extending the physical size of the plant, in order to 
expand capacity and extend its useful life, possibly beyond that of the “upgrade” 
option. 

• A Relocation of the Power Station to a new site, comprising a completely new 
facility, with a substantial new useful life. 

• A Replacement of the Power Station at the current site. This would comprise a 
completely new structure, built during concurrent operation of the existing one, 
and replacement of all mechanical and electrical facilities except those deemed 
as being commensurate with the extensive useful life of this option. 

4. Provide a capital cost estimate for each option, based on realistic prices and 
identified sources of materials such as engineered fill. 
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5. Include environmental considerations in the study of each option. Assess the 
feasibility of providing a district heating system in the vicinity of the Power Station 
utilizing a waste heat recovery system.  For potentially viable options, provide plant 
layouts with and without the space required for the heat recovery system. 

6. Identify, based on a meeting with community officials, community suggestions and 
concerns. Assess these and incorporate them in the study where appropriate. 

7. Perform work in accordance with applicable standards and good practice.  

8. Prepare and submit an engineering report that details findings. 

5.2 TASKS 

The services will comprise the following distinct tasks. 

Task 1: Literature Review and Preparation 

The existing reports and documents, made available by NTPC, will be reviewed in order to 
obtain sufficient background information of the project to provide focus for the site 
investigation activities. The site investigation will be carefully planned. Check lists will be 
prepared to streamline the assessment process. The community authorities will be 
contacted in order to set up a meeting, but the correspondence in this regard will be 
submitted to NTPC for prior review, in order to avoid “political” issues. 

Task 2: Site Investigation 

A site investigation will be carried out by Messrs. Adrian Gygax, Neil Brazier and Tom 
Kaufmann. The investigation will comprise a thorough inspection of the existing mechanical 
and electrical systems, the building substructure, superstructure and envelope. The critical 
components of each system will be identified. The systems that will be inspected will 
comprise, but not be limited to: 

Civil/Structural 1. Subgrade 
2. Foundations and slab 
3. Superstructure 
4. Lateral bracing system 
5. Cladding and roofing 
6. Doors, windows and louvers, fixtures 

Electrical 1. Generators 
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2. Station service 
3. Switchgear 
4. Grounding 
5. Substation and distribution 
6. Automation including PLC control systems, instrumentation and 

SCADA. 
7. Review fault levels, protection and arc-flash issues   
8. Engine governing, and generator excitation / system voltage control 
9. Engine controls, programmable logic circuits and manual overides 
10. Lighting 
11. Motor control centres 

Mechanical 1. Engines 
2. Cooling 
3. Exhaust 
4. Lube oil 
5. Waste oil 
6. Air compressor system 
7. Fresh water storage 
8. Heating and ventilation 
9. Crane coverage 
10. Fuel systems 
11. Fuel storage and tank farm 
12. Piping and valving 
13. Jacket water heat recovery system 

The site investigation will be conducted in the company of NTPC engineering and 
operations staff. If appropriate a meeting will also be set up with the community authorities. 
This meeting will address primarily issues such as noise abatement, sources of demand 
increases and possible alternate sites for the “Relocation” option. 

Local construction capabilities and granular material sources will also be identified during 
the site visit. 

Task 3: System Assessment and Classification 

The results of the site investigation will be compiled and processed. The critical components 
of each system will be categorised as “serviceable”, “repairable” or “requiring immediate 
replacement”. The remaining useful life for each critical component categorised as 
“serviceable” or “repairable” will be estimated. 
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Based on their estimated remaining useful life, the existing systems will be sorted as to their 
appropriateness for either the “upgrade” and “expansion”, options. This will identify the 
scope of new facilities required for these two options. 

Similarly, for the “relocation” and “replacement” options, those system components that can 
reasonably be reused will be identified, however, for the “replacement” option the goal will 
be to provide essentially a new facility. 

For the “do nothing” option, this classification of critical system components will serve to 
estimate the remaining service life (prior to major repairs) of the plant as it currently exists. 

Task 4: Objectives Assessment 

The prime objectives of the plant are to provide reliable power to the community. This 
means meeting the NTPC reserve capacity criteria under the load forecast. During the site 
investigations it is anticipated that further objectives may be identified. The implications of 
these objectives, with regard to the various systems, will be assessed and design criteria for 
the concept development set. 

Task 5: Development of Concepts 

A concept will be developed for each option, based on the system classification and 
objective assessments. The scope of work required, and the extent of new components, will 
be defined. Layout drawings will be prepared to show the impact of each concept on its 
surroundings and to assist in defining civil scope of work. Layouts will consider plants with 
and without district heating equipment. 

Task 6: Costing 

Indicative capital cost estimates will be developed for each option, based on the scope of 
capital investment identified during the development of concepts task. 

The estimated costs will reflect our recent experience with similar work, and therefore 
represent the best prediction of current costs as of the date prepared.  Actual (tendered) 
costs would depend on such things as market conditions generally, remoteness factor, the 
time of year, contractors’ work loads, any perceived risk exposure associated with the work, 
and unknown conditions. 

The estimates will be based on: 

• quantity take-offs from the conceptual drawings 
• budget quotations for major equipment 
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• estimates of materials, labour and equipment rental costs 
• remoteness factor 
• allowances for delivery, spare parts and assistance with field start up where 

applicable 
• Territorial sales tax, if applicable 
• Contractor’s mark up 
• current dollars and the current construction market. 

Preliminary pricing for major equipment will be obtained from one or more suppliers.  These 
include but are not limited to: 

• All major electrical and control devices 
• Supply of exhaust fans 
• Diesel gensets complete with fuel tank, automatic transfer switch and all spare parts 

and accessories 

The labour costs will also include an allowance for all payroll costs and an allowance for 
overhead and profit, where applicable. 

The following allowances will be added to the base cost estimate: 

• Mobilization; demobilization and site instillation 
• Insurance and bonding 
• Contingency 
• Engineering 
• GST 

For civil works, prices from various recent NTPC projects, such as the new Ft. McPherson 
Power Station and the new substructures for the Inuvik Power Station project will be used. 

Task 7: Evaluation 

The evaluation will comprise a comparison of the capital costs and the estimated useful life 
of each option. 

Task 8: Reporting 

The findings of the Power Plant Asset Health Assessment and Plant Replacement Study will 
be presented in a report. This report will be submitted in draft form to NTPC for review, prior 
to issuing the final document. 
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The report will be headed by an executive summary containing the highlights of the findings. 
The body of the report will comprise an introduction, background information, a summary of 
literature reviewed, site descriptions, a summary of the condition assessment, option design 
bases (including all assumptions), detailed descriptions of the options developed, 
presentation of the evaluation and its results giving recommended viable actions complete 
with estimated implementation costs. The report will be illustrated with relevant photographs 
taken during the site visit. 

The appendices will contain drawings and figures showing the site locations and plant 
layouts with and without district heating for each option. Drawings will be prepared to the 
NTPC Drafting Standard. The appendices will also contain the capital cost estimates, and a 
bibliography. 

5.3 PARTICULAR ISSUES TO BE CONSIDERED 

If appointed Consultant, GEA will provide the full range of services outlined in the above 
scope. The following particular issues will be among those addressed in performing the 
services and are presented here in order to demonstrate GEA competence for providing the 
services. 

a) Reliability 

Systems reliability is as important a feature as proper operation and maintenance 
procedures for remote installations as minor failures can result in lengthy delays in repairs 
and loss of service. Reliability is ensured with system redundancy and considerations for 
operating simplicity.  While NTPC aims to furnish all of their new installations with state-of-
the art controls and instrumentation systems, the capability of local control and even manual 
over-ride remains an essential back-up feature for these remote, off-grid, plants. 

Evaluation of operating and maintenance procedures and spare parts inventories is also a 
key factor in establishing reliability.  As well, unavailability of spare parts for otherwise 
functional equipment may be sufficient cause for pre-emptive replacement. 

b) Cold Region Engineering 

Power stations pose a particular challenge in permafrost regions because they are a 
constant source of heat. Special measures must be taken in design the substructure to 
address the potential for thawing the permafrost and incurring settlements and related 
problems. The issue is exacerbated by the fact that the substructure must tune out the 
vibrations which emanate from the gensets. Various thermal isolation systems have been 
studied by GEA on NTPC’s behalf in the past, including adfreeze pile foundations, grade 
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beams (“T-beams”), thermosyphons, ventilated gravel pads, soil insulation and 
combinations of the above. The ideal solution is strongly determined by the subsoil 
conditions and the thermal behaviour of a substructure must often be balanced-off against 
its vibration behaviour.  

The Power Station’s auxiliary systems, such as fuel, cooling, batteries, radiator and engine 
exhaust, are affected by climatic design considerations to various degrees.     

The diesel gensets would be designed to have the ability to re-circulate jacket water back to 
the engine using thermostatic valves to provide optimum engine operating temperatures.    
The heat recovery exchangers would pick up waste heat on the discharge side of the genset 
jacket water cooling system with excess heat rejected to the radiators.   

c) Generator Set Ratings 

Optimum set rating of generator sets will be a function of estimated load growth, daily and 
seasonal load variation, the NTPC reserve capacity criteria, plus efficiency of operation and 
heat recovery. 

d) Standby Plant Operation 

In the event that the proposed mini-hydro plant project is developed on the Snowdrift River, 
some 20 km south of the town, the re-functioning of the diesel power station would operate 
as standby plant providing full load if the hydro plant is shut down and peaking power during 
low flows when the hydro plant cannot operate at full capacity. 

GEA is currently leading the engineering team tasked with preparing the preliminary 
engineering feasibility designs for the proposed hydro project, and is therefore perfectly 
positioned to add considerable insight and value to the subject of this request for proposal. 

e) Noise Attenuation 

In community primary power applications, noise attenuation is generally a critical criteria in 
the power generation installation.  GEA can employ various methods in combination or 
alone to meet our clients noise criteria including; insulated intake and exhaust plenums, 
proper building material selection, proper vibration insulation, additional interior wall and/or 
ceiling acoustic insulation, insulated external wing walls, and proper silencer specification.  
As part of the assessment, we will undertake to assess existing noise levels and include 
appropriate attenuation measures in our options.  
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f) Fuel Supply and Storage 

Single-wall fuel storage tanks and older fuel transfer and handling systems were designed 
from the viewpoint of fire prevention and safety.  These systems may pose significant 
environmental risks from leaks and spills.  Contamination of groundwater supplies in this 
way can have serious social, economic, and environmental implications.  Over the long 
term, prevention of product releases combined with early detection of releases when they do 
occur can mitigate or eliminate these potential costs. 

The replacement of single-wall above and below grade storage tank systems with double-
wall, vacuum-monitored or conventional containment/leak detection systems with effective 
alarming will be considered. 

g) Modular Plant Viability 

In 1999, GEA designed the modular Paulatuk Power Plant, which was subsequently 
successfully fabricated, shipped to site, erected and commissioned. The Paulatuk plant 
served as the initial basis for the Concept Modular Plant that GEA and TECK were charged 
to design by Qulliq Energy Corporation in 2011. During the design process, performance 
requirements expanded considerably and the final plant design, while ideal from an 
operational point of view, proved to be beyond QEC’s budget means. GEA and TECK then 
subsequently modified the modular concept into a conventional site-built solution; this was 
successfully implemented and is currently in the final stages of field erection at Taloyoak 
and Qikiqtarjuaq. We feel that this process has given us very useful insight into the pros and 
cons of site-built versus modular solutions and the compromises that must be accepted with 
each. 

5.4 SCHEDULE 

The proposed project time schedule is presented overleaf. It is based on the award of a 
single project from among the four RFP’s NTPC has issued with this call. The timing follows 
the milestone dates set out in the RFP, with the exception of the site visit. The timing of the 
site visit is based on the team’s schedule and work load at the time of writing this proposal, 
but in any case, we feel that a site visit being completed within 10 days of award is not a 
reasonable expectation, as no allowance is made for formalizing an agreement, prior review 
of available information and making travel arrangements, including scheduling appointments 
with community leaders. It is noted that we anticipate completing work by mid-November 
2015, two weeks ahead of NTPC’s schedule, despite scheduling the field work later than the 
RFP milestone. 



No.
Task Name Duration

Key Dates 69 days

Contract Award 0 days

Field work complete 0 days

First draft of report 0 days

Final report submitted 0 days

Tasks 69 days

1 Literature review and preparation 10 days

2 Site investigation 5 days

3 System assessment and classification 2 days

4 Objectives assessment 2 days

5 Development of concepts 10 days

6 Estimates of possible costs 10 days

7 Evaluation 5 days

8 Reporting 25 days

Draft 10 days

NTPC Review 10 days

Final 5 days

8/10

9/4

10/22

11/12

W-1 W1 W2 W3 W4 W5 W6 W7 W8 W9 W10 W11 W12 W13 W14 W15
August September October November

Page 1



Sachs Harbour (144):  Sales Forecast

Total Residential General Service Streetlight Peak
Fiscal Sales Sales Sales Sales Generation Load
Year kWh kWh kWh kWh kWh % of Gen. kWh % of Gen. kWh kW

2008/09 892,912                301,075                57                    559,987                 25                     31,850            22,014    2.1% 124,274  12.0% 1,039,200   200             
2009/10 928,835                303,607                57                    595,767                 27                     29,462            34,265    3.3% 84,500    8.1% 1,047,600   190             
2010/11 835,790                297,752                56                    509,844                 23                     28,194            60,910    6.2% 85,800    8.7% 982,500      200             
2011/12 852,227                300,155                56                    525,144                 23                     26,928            59,523    5.9% 91,200    9.1% 1,002,950   228             
2012/13 872,119                293,478                56                    551,713                 23                     26,928            47,081    4.6% 95,600    9.4% 1,014,800   248             
2013/14 829,463                292,736                49                    512,331                 25                     24,396            105,337  10.3% 84,900 8.3% 1,019,700 180             
2014/15 802,489                276,788                53                   501,304               25                   24,396          57,221    6.1% 82,208  8.7% 941,917    192            
2015/16 810,646                268,848                51                   520,957               25                   20,841          63,657    6.6% 84,994  8.9% 959,297    200            
2016/17 829,645                273,226                51                   546,243               25                   10,176          66,094    6.7% 87,353  8.9% 983,091    206            
2017/18 824,706                273,200                51                   541,330               25                   10,176          67,333    6.9% 86,546  8.8% 978,585    202            
2018/19 814,220                274,385                51                   529,659               25                   10,176          71,089    7.3% 84,666  8.7% 969,974    194            
2019/20 811,440                273,366                51                   527,898               25                   10,176          64,643    6.7% 84,631  8.8% 960,715    197            

Plant Plant Name Apr‐14 May‐14 Jun‐14 Jul‐14 Oct‐14 Nov‐14 Dec‐14 Jan‐15 Feb‐15 Mar‐15

144 Sachs Harbour 130 100 100 90 150 170 0 0 160 0

Losses
Station
Service# of Customers # of Customers

Max Demand Values (kW)
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SCHEDULE B 
 
 

RATES OF COMPENSATION 
 
 
 
1. The total cost estimate (upset limit) for the work to be performed under this contract is: 
 
 
 
 

     TOTAL  $   98,252.00 
 

   GST  $     4,912.60 
 
   TOTAL  $ 103,164.60 
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8 FEES, EXPENSES AND CONTRACT 

The following table lists the anticipated fees and expenses for conducting the tasks detailed 
in Section 4.2, above. It is noted that this in an upset maximum estimate which will not be 
exceeded without prior written approval of NTPC’s Project Monitor. Disbursements will be 
billed at cost. 

 

Per Addendum 1, NTPC will be organizing a charter flight from Yellowknife to Sachs 
Harbour. In light of this, we have only priced airfare from Vancouver to Yellowknife and 
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return. We note that the Aklak Air scheduled flight would require overnights in Inuvik and an 
additional travel day. 

We would expect that any agreement between GEA and NTPC would follow the standard 
NTPC Consulting Services Agreement and not the Construction Contract Agreement that 
was included in the RFP. The latter is not appropriate for these services. 
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SCHEDULE C 
 
 

CONTRACT CHANGE ORDER 
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CHANGE ORDER NO.:  _________ 
 
 

Project Description:      Contract No.: 
 
 
Project Monitor:       Job No./Plant: 
 
 
Date:        Contractor: 
 
 
Start Date:       Completion Date: 
 
 
Description of change: 
 
 
Proposed cost of change: 
 
     PRE-GST  
 

Amount:  GST  _______________ 
 
     TOTAL 
 
 
Method of payment: 
 
 
 
Project Monitor:       Date:     
 
 
Authorized by:       Date:     
 
 
Accepted by:       Date:     
        (CONTRACTOR) 
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SCHEDULE D 
 
 

HEALTH & SAFETY 



HEALTH AND SAFETY REQUIREMENTS 
 
 

ARTICLE 1 – WORKERS’ SAFETY AND COMPENSATION COMMISSION 
REQUIREMENTS 

 
 

The contractor shall provide evidence of registration and good standing with the 
NWT Workers’ Safety and Compensation Commission.   

 
ARTICLE 2 – LEGISLATIVE REQUIREMENTS 

 
The Contractor shall identify, document, and comply with all health & safety laws 
and regulations, approvals, licenses, and permits applicable to the work site and 
shall conduct its activities in a manner consistent with NTPC policies, standards, 
guidelines, procedures, and permits. 

 
The Contractor shall keep accurate, current, and legible evidence to prove 
compliance with these health & safety requirements and at the request of NTPC 
produce documents and other evidence to prove such compliance. 
 
The Contractor warrants that it is and its personnel are familiar with all health & 
safety legislative requirements applicable to all work undertaken in the Northwest 
Territories and shall comply with these requirements fully. 
 
The governing key legislation includes: 

 NWT Safety Act 1988 
 NWT General Safety Regulations 1990 
 Workers’ Compensation Act 2007 
 Workers’ Compensation General Regulations 2010 

 
ARTICLE 3 – PRINCIPAL CONTRACTOR 

A Principal Contractor is the party who accepts overall responsibility for the 
safety of a project.  NTPC shall be designated as Principal Contractor as per the 
NWT Safety Act and General Safety Regulations.  The Project Manager shall act 
as NTPC’s representative in the role of Principal Contractor.   
 
Contractor Safety Requirements 
All contractors and subcontractors engaged to perform work on NTPC premises 
or projects are required, as part of their contract, to comply with the NTPC Health 
& Safety Management System and to observe directions on health & safety from 
NTPC.   
Failure to comply or observe a direction is considered a breach of contract and is 
sufficient grounds for termination of the contract.   



Contractors and subcontractors are responsible to:  
 Comply with all applicable health & safety legislation; 
 Comply with all applicable NTPC Health & Safety Management System 

requirements; 
 Take all practicable precautions against the risk of loss of life, injury, and disease 

to their workers, NTPC workers, and any other persons about the work location; 
 Instruct their workers in the NTPC Health & Safety Management System 

requirements and the regulatory requirements; and 
 Assume responsibility for the coordination of their subcontractors’ compliance 

with the requirements of the NTPC Health & Safety Management System and 
applicable health & safety legislation. 

NTPC’s contractor safety requirements are outlined in Form 14.02.1: Contractor 
Safety Requirements (see Supplement A).  Contractors shall read and sign 
Section 34 of the document indicating they received, reviewed, understood, and 
will comply with NTPC’s contractor safety requirements.  The signed page shall 
be included with the submission.   
As per section 7.4 of the document, where Contractors do not have in place their 
own health & safety management system elements applicable to the work 
activities being undertaken, they shall follow and comply with the applicable 
NTPC Health & Safety Management System Element.    
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APPENDIX A 
 
 

CONTRACTOR SAFETY REQUIREMENTS 
 
 



 

Health & Safety Management System Form: 
Contractor Safety Requirements Page 1 of 19 

Monitor: 
Director, Health, Safety & Environment 

Form #: 
14.02.1 

 

 

1 Purpose 

To outline the minimum Health & Safety requirements for all Contractors conducting work on behalf of the 
Northwest Territories Power Corporation (NTPC). 

2 Scope 

The Contractor Safety Requirements are applicable to all contractors and sub-contractors conducting work 
on behalf of NTPC. 

3 NTPC Health & Safety Management System 

3.1 The NTPC Health & Safety Management System applies to all NTPC workers, contractors, and 
visitors.  It does not limit or detract from the responsibilities contained within current legislation 
pertaining to workplace health & safety.  

3.2 The objectives of the NTPC Health & Safety Management System are to: 
 Describe the controls and procedures in place to reduce or eliminate accidents and to manage 

incidents. 
 Facilitate a positive working relationship between management and workers to reduce or 

eliminate accidents. 
 Consistently meet legislative requirements regarding health & safety management, 

performance, and reporting in accordance with the requirements of: 
o NWT Safety Act 1988 
o NWT General Safety Regulations 1990 
o Workers’ Compensation Act 2007 
o Workers’ Compensation General Regulations 2010 

 

4 Health & Safety Directives 

4.1 Policy S-01, Health & Safety was developed by NTPC in conjunction with the workers and states 
“NTPC is committed to preventing occupational illness and injury by meeting, if not exceeding, all 
regulations while providing a safe and healthy workplace for employees, contractors, and the 
general public.  NTPC continuously strives to achieve excellence in safety performance and to be 
recognized as an industry leader in accident prevention. Our overall objective is to incur zero high 
risk safety incidents and zero lost time injuries.” 

4.2 The following principles are at the core of NTPC’s Health & Safety Management System: 
 All incidents are preventable; 
 Management is responsible for providing a safe and healthy workplace; 
 All employees are responsible for health & safety; 
 Employee involvement in health & safety is essential;  
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 Training to work safely is essential; and 
 Contractors must meet or exceed NTPC health & safety requirements. 

 

5 Contractor Discipline Policy   

Policy Statement 
5.1 This policy applies to all contract work performed for NTPC. Contractors shall conduct themselves in 

a safe and professional manner and shall adhere to all rules, regulations, policies, notices, and 
standards.  NTPC project staff shall hold Contractors accountable for performing work safely.  
Unsafe work actions or behaviours and the violation of any rule, regulation, policy, notice, or 
standard will result in disciplinary measures, up to and including cancellation of the contract.  

Guidelines 
5.2 It is the right and duty of NTPC project staff to identify violations and unsafe behaviours by 

Contractors and to take the appropriate disciplinary actions as per this policy to resolve an issue.  
NTPC may take whatever action it deems necessary to address the issue, up to and including the 
cancellation of a contract. 

5.3 Progressive discipline of contractors shall generally apply to each individual contract and not be 
cumulative between contracts, provided the infractions are not at the corporate level and not being 
addressed at the corporate level (i.e., failure to adhere to contractor’s own safety rules). 

5.4 When a Contractor violates a rule, regulation, policy, notice, or standard or commits an unsafe act, 
NTPC shall document all relevant circumstances regarding the violation and the resulting disciplinary 
actions.   

Procedure 
5.5 There are three levels of disciplinary action to be taken in the event of a violation or unsafe 

behaviour by a Contractor. The level at which the disciplinary process is entered is dependent on the 
seriousness of the violation. A formal, documented meeting between the Contractor and NTPC shall 
be conducted at all levels of disciplinary action. 

5.6 Level One: Work stoppage until issue is corrected 
 NTPC project staff shall contact the Contractor supervisor and request an immediate stoppage 

of work. 
 NTPC shall document all relevant circumstances regarding the violation and resulting 

disciplinary actions in a letter to the Contractor. 
 The Contractor shall submit a written letter to NTPC documenting how the violation will be 

resolved and how they will ensure the violation will not occur again. 
 Work shall resume once the issue has been corrected to the satisfaction of NTPC. 
 Expenses incurred during the work stoppage shall be the responsibility of the Contractor. 

5.7 Level Two: Work stoppage for a minimum of 48 hours 
 NTPC project staff shall contact the Contractor supervisor and request an immediate stoppage 

of work. 
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 NTPC shall document all relevant circumstances regarding the violation and resulting 
disciplinary actions in a letter to the Contractor. 

 The Contractor shall submit a written letter to NTPC documenting how the violation will be 
resolved and how they will ensure the violation will not occur again. 

 Work shall not resume until at least 48 hours has passed since the work stoppage and the issue 
has been corrected to the satisfaction of NTPC 

 Expenses incurred during the work stoppage shall be the responsibility of the Contractor. 
5.8 Level Three: Contract cancellation 

 NTPC project staff shall contact the Contractor supervisor and request an immediate stoppage 
of work. 

 NTPC shall document all relevant circumstances regarding the violation and resulting contract 
cancellation in a letter to the Contractor. 

 The Contractor shall be suspended from conducting work for NTPC for a minimum of 1 year. 
 All expenses incurred due to the cancellation of the contract shall be the responsibility of the 

Contractor. 
 

6 Contractor Legislative Requirements 

6.1 The Contractor shall identify, document, and comply with all health & safety laws and regulations, 
approvals, licenses, and permits applicable to the work site and shall conduct its activities in a 
manner consistent with NTPC policies, standards, guidelines, procedures, and permits. 

6.2 The Contractor shall keep accurate, current, and legible evidence to prove compliance with these 
health & safety requirements and at the request of NTPC produce documents and other evidence to 
prove such compliance. 

6.3 The Contractor warrants that it is and its personnel are familiar with all health & safety legislative 
requirements applicable to all work undertaken in the Northwest Territories and shall comply with 
these requirements fully. 

6.4 The governing key legislation includes: 
 NWT Safety Act 1988 
 NWT General Safety Regulations 1990 
 Workers’ Compensation Act 2007 
 Workers’ Compensation General Regulations 2010 
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7 Contractor General Health & Safety Responsibilities 

7.1 All contractors and subcontractors engaged to perform work on NTPC premises or projects are 
required, as part of their contract, to comply with the NTPC Health & Safety Management System 
and to observe directions on health & safety from NTPC.   

7.2 Failure to comply or observe a direction is considered a breach of contract and is sufficient grounds 
for termination of the contract.   

7.3 Contractors and subcontractors are responsible to:  
 Comply with all applicable health & safety legislation. 
 Comply with all applicable NTPC Health & Safety Management System requirements. 
 Take all practicable precautions against the risk of loss of life, injury, and disease to their 

workers, NTPC workers, and any other persons about the project location. 
 Instruct their workers in the NTPC Health & Safety Management System requirements and the 

regulator requirements. 
 Assume responsibility for the coordination of their subcontractors’ compliance with the 

requirements of the NTPC Health & Safety Management System and applicable health & safety 
legislation. 

7.4 Where Contractors do not have in place their own Health & Safety Management System Elements 
applicable to the work activities being undertaken, they shall follow and comply with the applicable 
NTPC Health & Safety Management System Element. 

7.5 Contractors engaged in long term projects shall complete Form 14.02.5: Contractor Monthly Safety 
Performance and submit it to the Project Manager.  This report assists in tracking and reviewing 
contractor performance and in identifying areas requiring corrective action.  

 

8 Principal Contractor 

8.1 A Principal Contractor is the party, either NTPC or a contractor, who accepts overall responsibility for 
the safety of a project. 

8.2 A contractor shall be designated as Principal Contractor only if they satisfy each of the following 
conditions:  
 Demonstrates how their Safety Management System will address the additional responsibilities 

of Principal Contractor; 
 Prepares and implements a Project Safety Plan in accordance with the NTPC requirements; 
 Provides a clear delineation between the site and any other work areas; and 
 Will control:  

o Access to the site; 
o Operation of equipment at the site; 
o Materials and substances used and/or stored at the site; and 
o Workers at the site. 
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8.3 A contractor designated as Principal Contractor shall have full control of the worksite and NTPC 
shall treat the site as the Contractor’s workplace. 

 

9 Hazard Assessment and Control 

9.1 The Contractor shall ensure a documented process is in place to identify hazards, reduce risk, and 
ensure effective measures of control are developed and implemented to create a safe and healthy 
work environment for all workers.  

9.2 The Contractor shall ensure the resources, time, money, and technology are available to support 
their Hazard Assessment and Control program and training is provided to their workers in the 
Hazard Assessment and Control program. 

9.3 Tailboard Meetings 
 The Contractor shall ensure Tailboard Meetings are conducted to prevent workplace incidents 

by informing all workers of all possible hazards and risks associated with a job.   
 Tailboard Meetings can be led by any worker before the work begins but the supervisor of a 

work group must ensure that the meeting takes place and that it is documented.   
 Tailboard Meetings shall be conducted prior to any work beginning and again if the personnel, 

scope, or conditions of the work change. 
 

10 Safe Work Practices 

10.1 Safe Work Practices are guidelines for the safe performance of a task or activity.  Safe Work 
Practices are typically incorporated into Safe Job Procedures. 

10.2 Safe Work Practices support hazard assessment and control within NTPC workplaces and are 
based on industry best practice, manufacturer specifications, and legislation. 

10.3 The Contractor shall develop and implement appropriate Safe Work Practices for each task or 
activity to allow for the correct and safe performance of the task. 

10.4 The Contractor shall ensure training is provided to workers in the use and revision of Safe Job 
Procedures. 

 

11 Safe Job Procedures 

11.1 A Safe Job Procedure is a documented set of specific steps required to carry out a job safely and 
efficiently. 

11.2 Safe Job Procedures support hazard assessment and control within NTPC workplaces and are 
based on industry best practice, manufacturer specifications, and legislation. 

11.3 The Contractor shall develop and implement Safe Job Procedures for routine jobs to ensure the 
correct and safe performance of the jobs.  Procedures shall be developed with worker input to 
ensure all hazards are addressed and controls recommended. 
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11.4 The Contractor shall ensure training is provided to workers in the use and revision of Safe Job 
Procedures. 

 

12 Smoke Free Workplace 

12.1 NTPC recognizes the health hazards associated with tobacco use in the workplace, both to smokers 
and non-smokers.  NTPC does not permit the smoking of tobacco, in any form, by its workers, 
contractors, or the general public in NTPC workplaces.  

12.2 The following rules apply to all NTPC workers and contractors and the general public while in a 
workplace, transient quarters, coffee room, or vehicle that is leased, rented, chartered, owned, or 
operated by NTPC: 
 Smoking is prohibited within the enclosed worksite. 
 Smoking is prohibited within a three metre radius of exits or entrances to the enclosed worksite. 
 Workers in breach of these rules may be subject to disciplinary procedures and can be fined up 

to $500 per offence by WSCC. 
 Smoking may be permitted in some locations, such as outdoors or in areas designated by 

NTPC. 

13 Alcohol and Drug Use  

13.1 All NTPC workers and contractors while on NTPC business, worksites, property, or facilities and 
when in vehicles or equipment owned, leased, operated, or in any other manner in service to NTPC 
shall be in a fit condition and will be escorted from the premises if there are concerns about safety.  
Contractors shall enforce the provisions of this procedure with their employees, sub-contractors, and 
agents. 

13.2 As stated in the Workers Safety and Compensation Commission (WSCC) General Safety 
Regulations “No person shall enter or remain on the premises of a place of employment while under 
the influence of intoxicating beverages or drugs if he or she creates a nuisance or if his or her 
abilities are impaired so as to endanger any person.” 

13.3 NTPC recognizes the negative effects and consequences of drug abuse, including alcohol, 
medication abuse, and illicit drugs upon the individual abuser and the potential danger to the welfare 
of the individual abuser and others.  

13.4 The Contractor shall develop, implement, and continually improve upon safe practices and 
procedures that will safeguard all workers and members of the public from alcohol and drug abuse. 

 

14 Vehicle Driving 

14.1 The Contractor shall ensure all workers who drive vehicles have and maintain a valid driver’s 
license, obey all traffic laws, and report any traffic infractions/tickets/accidents. 

14.2 Workers shall not operate vehicles while under the influence of alcohol and/or drugs.  This includes 
any prescription or non-prescription drugs that may impair a worker’s judgment while driving.  
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15 NTPC Life-Saving Rules 

15.1 The NTPC Life-Saving Rules are safety rules that, if broken, could result in serious injury or death.   
15.2 Adherence to the Life-Saving Rules helps keep us safe.   
15.3 NTPC takes these rules very seriously.  They shall be understood and adhered to at all times by all 

employees, contractors, and visitors at NTPC sites.   
15.4 NTPC cannot tolerate critical to life safety violations.  If these Life-Saving Rules are not followed, 

management shall investigate and take immediate and appropriate action in accordance with the 
Progressive Discipline Policy. 

15.5 The 10 NTPC Life-Saving Rules are as follows: 
1) Work Protection: For all work that requires work protection I will verify the isolation of hazardous 

energy, lock-out, and tag-out before work begins. 
2) Isolated Equipment: I will never interfere with or use equipment that has been locked and/or 

tagged out. 
3) Electrical: I will only work on electrical equipment that I am qualified and authorized to work on. 
4) Fall Protection: I will use fall protection when working at heights in excess of 3 m. 
5) Drugs & Alcohol: I will not work or drive while under the influence of alcohol or drugs. 
6) Safe Driving: While driving I will operate in a safe manner, follow speed limits and road rules, 

wear my seatbelt, and not use my phone. 
7) Personal Protective Equipment (PPE): I will wear the required PPE at all times.   
8) Mobile Equipment: I will not operate any mobile equipment unless I am trained and authorized. 
9) Confined Spaces: I will not enter a confined space unless I am qualified and authorized. 
10) Incident Reporting: I will report all incidents, including injuries and near-misses. 

 

16 Personal Protective Equipment 

16.1 The Contractor shall assess the workplace to identify hazards that necessitate the use of personal 
protective equipment (PPE).  Suitable PPE shall then be identified.   

16.2 All PPE shall be of safe design and construction for the work to be performed and shall be 
maintained in a sanitary and reliable condition.  

16.3 Only those items of protective clothing and equipment that meet CSA requirements shall be 
accepted for use.  

16.4 All workers shall wear approved eye protection on all NTPC worksites and in all designated areas. 
16.5 All workers shall wear approved hearing protection in all designated areas and whenever or 

wherever exposed to the hazard of noise in excess of the acceptable lower limit and time allowances 
in accordance with existing legislative requirements.  Ear muffs used in electrical environments shall 
be of dielectric construction.   

16.6 All workers shall wear CSA-approved protective footwear with steel toes and sole puncture 
protection (marked with a green or yellow triangular CSA label on the right boot) on all NTPC 
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worksites and wherever the possibility of injury to their feet exists.  This includes: 
 Any location where any project, construction, or maintenance work is being carried out. 
 Any location where a worker is exposed to foot injury hazards. 
 All areas posted as requiring safety footwear. 
 All NTPC power plant facilities, with exception of offices/ staff accommodations. 

16.7 All workers exposed to arc flash hazards wear CSA-approved footwear with sole electric shock 
resistance (marked with a white rectangular CSA label containing an orange omega symbol (Ω) on 
the right boot). 

16.8 All workers operating chainsaws shall wear CSA-approved chainsaw protective footwear (marked 
with a white rectangular CSA label containing a green fir tree symbol on the right boot).  The boots 
are designed to prevent a running chainsaw from cutting all the way through the boot uppers to 
protect the shins, ankles, feet, and toes. 

16.9 All workers shall wear Class E, Type 2, CSA-approved industrial protective headwear on all NTPC 
worksites and wherever there is a potential hazard from falling, flying, or moving objects or from 
structures and equipment that can come into contact with the head of a worker as a result of the 
movement of the worker.    

16.10 If there is a danger that a worker’s hand may be injured, workers shall wear properly fitting hand 
protective equipment that is appropriate to the work, the work site, and the hazards identified. 
Suitable gloves along with arm protection, as necessary, shall be worn when hazards from 
chemicals, paints, cuts, lacerations, abrasions, punctures, burns, electricity, prolonged exposure to 
water, irritation of the skin, biological incidences, and harmful temperature extremes are present.  

16.11 All rubber gloves shall be manufactured, maintained, inspected, dielectrically tested, and used in 
accordance with the current applicable American Standards Testing of Material (ASTM) 
specifications and sized to fit the worker.  Leather protective covers shall be used in conjunction with 
rubber gloves and shall never be used separately as a work glove.  Leather protective covers shall 
be sized to meet the minimum cuff distance for each class as required by ASTM. 

16.12 High-visibility Category 2 and Category 4 arc flash protective flame resistant (FR) clothing shall be 
worn when working within the arc flash boundary distance to minimize the risk from arc flash 
hazards. 

16.13 Approved winter footwear traction devices (e.g., Yaktrax) shall be worn when working outside for 
extended periods of time in slippery winter conditions.  Winter footwear traction devices shall not be 
worn where they will present a slipping hazard: Indoors, On metal grating (e.g., stairs, walkways), on 
smooth outdoor non-snow/ice surfaces (e.g., pavement, concrete, wood, metal). 

16.14 All operators and passengers of watercraft shall wear approved personal flotation devices (PFD) or 
life jackets that are appropriately sized. Life buoys and PFDs shall be permanently stored adjacent 
to hydro site reservoirs, intakes, and tailraces.  Workers shall wear PFDs and safety harnesses 
when working in the vicinity of intake structures, head gates, spillways, or tailraces. 

16.15 A worker’s skin shall be protected from a harmful substance that may injure the skin on contact or 
may adversely affect a worker’s health if it is absorbed through the skin.  Approved protective 
clothing or covers or any other safeguard that provides equivalent protection for the worker’s skin is 
required and shall be supplied to protect against specific hazards associated with sparks, molten 
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metal, radiation, chemicals, heat, cold, etc. (e.g., water proof and heat-resistant clothing to be worn 
during clean-up procedures when working with hot water). 

16.16 The Contractor shall provide respiratory protective equipment suitable to site-specific airborne 
hazards.  Cleaning and maintenance shall be done as per manufacturer’s specifications using either 
manufacturer approved wipes, sprays, or mild detergent and warm water with a good rinse and air 
dried out of direct sunlight or direct source of heat.   

16.17 The Contractor shall provide Self-Contained Breathing Apparatus (SCBA) suitable to site-specific 
airborne hazards. 

16.18 Fall protection equipment and all associated components shall meet the requirements of the CSA 
Standard Z259 series of standards. 

16.19 High-visibility clothing shall have highly reflective properties and/or a colour that is easily discernible 
from any background, as well as a pattern of retroreflecting parts that helps to distinguish between 
objects and people. 

16.20 High-visibility clothing shall be worn by all workers working around mobile equipment to assist 
operator awareness of worker presence in the area.   

16.21 All workers shall be trained in the correct use, care, limitations, and maintenance of the PPE and 
periodic re-training shall be offered and coordinated as required. 

 

17 Preventative Maintenance Program  

17.1 The Contractor shall maintain a Preventative Maintenance Program to ensure that all equipment is 
provided to workers in the safest condition possible. 

17.2 The Contractor shall ensure: 
 Competent and/or qualified workers carry out all Preventative Maintenance and inspection work 

according to applicable standards, procedures, guidelines, and rules. 
 Preventative Maintenance is scheduled and that scheduled activities are conducted and 

documented. 
 Workers are provided with well-maintained tools, equipment, and special protective devices as 

may be required. 
 Workers are provided with safety education and training as required that pertains to and 

enhances the Preventative Maintenance program. 
17.3 Personal gas monitors shall be bump tested by the user prior to each day’s use.  Gas monitors shall 

be shop tested at a licensed facility and shall be field calibrated each month following the annual 
shop testing or prior to initial use if in storage for more than 30 days. 

17.4 Grounds shall be visually inspected prior to each use and stored in a clean, dry location when not in 
use.  Grounds shall be field tested annually using the appropriate resistive test method.  Grounds 
shall be fitted with a permanent identification tag with an assigned serial number. 

17.5 Rubber or Fibre Insulated Protective Equipment & Tools shall comply with current applicable safety 
standard: ASTM F711-02 (dry tests), & IEEE978-1984 (wet tests).  Rubber and blanket equipment 
shall be tested as per ASTM F696-06 Standard Specification for Leather Protectors for Rubber 
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Insulating Gloves and Mittens. 
17.6 All rubber or fibre insulated protective equipment shall be thoroughly inspected for test date, corona 

cracks, and general condition prior to each use.  All rubber or fibre insulated protective equipment 
shall be maintained in clean condition, carefully stored in the proper container (e.g., bag, tub, 
wooden box, line truck) and stowed in a clean, dry area that does not expose the equipment to 
excessive heat or sunlight. 

17.7 Fire Protection devices and alarms shall comply with current applicable safety standard: CAN/ULC 
S536-04 & NFPA 72 for inspection & testing of communications devices for proprietary signalling. 

17.8 Records of the Preventative Maintenance Program (PMP) shall be maintained. 
 

18 Training 

18.1 The Contractor shall ensure that all workers are appropriately trained, licensed, qualified, skilled, and 
experienced to carry out the duties required of them in accordance with applicable legislation. 

18.2 The Contractor shall ensure that workers are trained in all matters necessary to protect their health & 
safety at the worksite.  

18.3 Workers performing tasks where specialized training and competencies are required shall carry their 
licence or certification with them at all times and shall be able to provide evidence of their 
competencies on the request of an NTPC representative. 

18.4 Workers who do not possess the required competencies shall be prohibited from performing those 
tasks until such time as competencies are achieved and evidence of completion is provided. 

18.5 The Contractor shall ensure that every worker receives an NTPC Safety Orientation prior to starting 
work on an NTPC worksite.  Consultants conducting hands-off work at a work site/office (e.g., 
administrative work, tours, photographs, observations) shall be accompanied at all times by a 
Qualified Worker and do not require an NTPC Safety Orientation; however shall follow local sign-in 
procedures.  Principal Contractors do not require an NTPC Safety Orientation.  Contractors are 
required to receive the Safety Orientation annually. 

18.6 Prior to beginning work at an NTPC work site (including the Hay River Head Office and the Hay 
River Warehouse), workers must receive a Site Orientation. 

18.7 Documented training records shall be maintained by the Contractor. 
 

19 Inspections 

19.1 A Pre-start Contractor Inspection shall be conducted by an NTPC Inspector prior to a contractor 
commencing work. 
 The NTPC Inspector shall conduct the inspection, identify corrective actions, and provide the 

form to the Contractor Representative. 
 The Contractor Representative shall sign and date the form indicating that it has been received 

and the corrective actions will be completed before work begins.   
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 Work shall not begin until all deficiencies are corrected. 
 The Contractor Representative shall complete the corrective actions, enter the date of 

completion for each corrective action, and return the form to the NTPC Inspector. 
 The NTPC Inspector shall verify that all corrective actions have been completed and shall sign 

and date the form indicating that work can now begin. 
 The NTPC Inspector shall then provide permission for the contractor to begin work. 

19.2 The Contractor shall ensure their workplaces are inspected regularly for hazards and unsafe 
conditions and that these are identified, recorded, and resolved. 

19.3 Contractors shall participate in NTPC Worksite Visits which are conducted to determine how well 
work is meeting NTPC safety practices and procedures.  Worksite Visits are conducted by NTPC 
supervisors (e.g., management, lead hands, Plant Superintendents/Operators) and include a review 
and assessment of the following elements: 
 Completed Project Safety Plans and Tailboard Meeting forms. 
 Work methods and procedures. 
 Major hazards and use of effective controls. 
 Use personal protective equipment. 
 Traffic. 
 Emergency preparedness. 
 Incident Reporting and Investigation 

 

20 Incident Reporting and Investigation 

20.1 The Contractor shall maintain an Incident Reporting and Investigation program which includes 
training to their workers on the Incident Reporting and Investigation program. 

20.2 The Contractor shall: 
 Encourage and support workers in the reporting of incidents. 
 Ensure safety measures are taken following an incident to prevent further injury or damage from 

occurring. 
 Make the necessary arrangements to resolve concerns in a timely manner. 
 Conduct investigations immediately following an incident. 
 Assign accountability to implement recommendations and provide required resources. 
 Ensure all recommendations are implemented as soon as practicable through periodic follow up. 

20.3 When an incident occurs (either a near miss or an accident) the Contractor shall notify the NTPC 
Project Manager immediately. 

20.4 The Contractor shall submit a completed incident report to the NTPC Project Manager as soon as 
practicable after the incident and no more than 24 hours after the incident.   

20.5 For injuries that require medical treatment, the Contractor shall ensure the injured worker completes 
a Worker’s Safety and Compensation Commission (WSCC) Worker’s Report of Injury form and 
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submit it to WSCC and the NTPC Project Manager as soon as possible after the incident. 
20.6 The Contractor shall report accidents of a serious nature and fatalities to the WSCC Chief Safety 

Officer within 24 hours of the incident occurring. 
20.7 The Contractor shall ensure incident investigations are conducted to identify the root, direct, and 

indirect causes of incidents so that controls can be put in place to prevent future incidents. 
20.8 Investigations shall be conducted and completed as soon as practicable following an incident. 
 

21 Emergency Preparedness 

21.1 The Contractor shall prepare and maintain a site-specific emergency response plan that includes: 
 Event-specific and site-specific response procedures; 
 Available contingencies; 
 Equipment required for response;  
 Agreements made with third parties for external resources;  
 Training requirements; and 
 A plan, procedure, and schedule for testing the emergency response plan. 

21.2 The Contractor shall provide first aid services and equipment at all worksites in accordance with the 
requirements of the NWT General Safety Regulations. 

21.3 The Contractor shall ensure that first aid services and equipment are readily accessible and 
available to workers during working hours and that first aid supplies and equipment are kept clean 
and dry at all times. 

21.4 First aid kits shall be stored in weather proof containers and shall contain, at a minimum, the 
equipment and supplies set out in Schedule F of the NWT General Safety Regulations. 

 

22 Workplace Hazardous Materials Information System (WHMIS) 

22.1 The Contractor shall ensure that all workers who work with and around hazardous materials are 
trained in accordance with federal WHMIS legislation. 

22.2 The Contractor shall ensure: 
 WHMIS information is available to all workers.  
 All controlled products entering the workplace are accompanied by proper labels and MSDS. 
 All workers are trained in the WHMIS program. 
 One worker is assigned to coordinate and maintain the MSDS binder. 
 Workers are provided with and wear the appropriate PPE for the hazardous products they work 

with.   
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23 Discrimination, Harassment and Violence 

23.1 The Northwest Territories Power Corporation (NTPC) recognizes the human dignity of all workers 
and values relationships based on mutual respect, trust, and fairness.  The Contractor shall maintain 
a Discrimination, Harassment, and Violence program to uphold these values and to prohibit and 
eliminate all discriminatory, offensive, and threatening behaviour in the workplace. 

23.2 The Contractor shall: 
 Ensure the development, implementation, and use of the Discrimination, Harassment, and 

Violence program based on legislation and industry best practice. 
 Ensure workers receive training in the Discrimination, Harassment, and Violence program. 
 Reinforce the principles of respect and dignity in the workplace. 
 Encourage workers to report situations regarding Discrimination, Harassment, and Violence. 
 Take corrective action and use performance management to ensure compliance with the 

Discrimination, Harassment, and Violence program. 
 

24 Equipment 

24.1 The Contractor shall maintain an Equipment program based on legislation, manufacturer 
recommendations, and industry best practice and ensure: 
 Competent and/or qualified workers carry out all Equipment risk assessments and inspection 

work according to applicable standards, procedures, guidelines, and rules. 
 Workers are provided with well-maintained tools, equipment, and special protective devices as 

may be required. 
 Corrective action is taken to ensure compliance with standards, procedures, guidelines, rules, 

and practices. 
24.2 All equipment shall be maintained, serviced, and cleaned according to the manufacturer’s 

specifications. 
24.3 Equipment shall be isolated before maintenance, service, or cleaning commences.  Where 

equipment is isolated and any total or partial shutdown results the situation shall be managed to 
prevent the creation of hazardous situations. 

24.4 Where equipment cannot be isolated, alternate means of preventing accidental operation shall be 
implemented and work conducted under controlled procedures (i.e., Work Protection Code).  

24.5 Before any repairs are undertaken on equipment, personnel shall ensure the equipment is isolated 
and in a safe condition for the work to commence.  Repairs shall be undertaken by a competent 
worker only and shall be carried out: 
 According to the manufacturer’s instructions and documented procedures. 
 In accordance with relevant standards. 

24.6 Workers shall report all faults and the malfunction of any equipment. If equipment malfunctions it 
shall be stopped and inspected by a competent worker.  Any faults that pose a potential safety 
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hazard shall be rectified before the equipment is operated again. 
24.7 All equipment shall be regularly inspected to ensure the equipment conforms to the requirements of 

function and safety. Inspection programs for equipment shall be consistent with manufacturers' and 
legislative requirements. 

24.8 Where required, the operator of equipment shall perform daily and pre-start equipment checks in 
accordance with the manufacturer’s instructions and the results of inspections shall be recorded in 
the appropriate logbook, register, or form. 

24.9 Workers who are likely to be exposed to equipment hazards and anyone supervising these workers 
shall be trained and provided with information and instruction on: 
 The nature of the hazards and risks associated with the equipment and systems of work. 
 The need for, and correct use and maintenance of, control measures. 
 The operation of equipment and the procedures for safe use of the equipment. 
 The use, fit, testing, maintenance, and storage of any personal protective equipment required. 
 Emergency procedures in case of an equipment malfunction or other incident. 
 The location of information relating to the safe use of the equipment. 

 

25 Confined Spaces 

25.1 Where applicable the Contractor shall maintain a Confined Spaces program based on legislation, 
manufacturer recommendations, and industry best practice that shall ensure: 
 Workers receive training in the Confined Spaces program. 
 Workers who may be required to enter or work in a confined space are suitably trained and 

qualified. 
 A process is in place to clearly identify and assess all confined spaces. 
 A process is in place for the issuance of Confined Space Entry Plans. 
 Tests or measurements are taken to determine the presence of contaminants or oxygen 

deficiencies. 
 A suitable means of purging and ventilating of unsafe atmospheres is available. 
 Suitable precautions are in place where a safe atmosphere is not possible. 

 

26 Hearing Protection 

26.1 The Contractor shall maintain a hearing protection program for all workers who may be exposed to 
high noise levels which shall ensure: 
 Noise levels of all work areas and equipment are measured and noise levels that regularly 

exceed 80 dBA are posted with appropriate signage. 
 Appropriate hearing protection is provided for workers where it is not reasonably practicable to 

implement engineered sound control measures, or where sound control measures implemented 
do not reduce the worker's noise exposure. 
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 All reasonably practicable steps are taken to reduce noise levels in the workplace and to isolate 
workers from exposure to loud noise. 

 Arrangements are made for noise-exposed workers to have appropriate audiometric testing. 
 Appropriate training is provided to noise-exposed workers on the harmful effects of exposure to 

loud noise.  
 Noise monitoring records are retained.  

 

27 Fall Protection 

27.1 The Contractor shall maintain a Fall Protection program based on legislation and industry best 
practice which shall ensure: 
 Competent and/or qualified workers carry out all fall protection work according to applicable 

standards, procedures, guidelines, and rules. 
 Workers are provided with well-maintained fall protection equipment. 
 Workers receive training in the use, care, and maintenance of Fall Protection equipment. 
 Regular inspection of workers’ Fall Protection equipment and practices. 

27.2 Where a worker may fall 3 m or more or where workers are not protected by a guardrail or similar 
barrier a fall protection system shall be used.  A written fall protection plan shall be developed and 
shall describe the: 
 Fall hazards at the worksite; 
 Fall protection system to be used at the worksite; 
 Procedures used to assemble, maintain, inspect, use, and disassemble the fall protection 

system; and 
 Rescue procedures to be used if a worker falls or is suspended by a personal fall arrest system. 

27.3 Fall protection equipment shall comply with the Canadian Standards Association Fall Protection 
Z259 Series of Standards and existing government legislation. 

27.4 Workers who may be required to use fall protection equipment shall be trained in the inspection and 
use of fall protection equipment and in the application limits, proper anchoring, and tie-off 
techniques.  Training shall include determination of elongation and deceleration distance, methods 
of use, inspection, cleaning, and storage of the system components.  Workers who may be required 
to use fall protection equipment shall become familiar with manufacturer's recommendations, 
reduction in strength caused by certain tie-offs, and maximum permitted free fall distances. 

 

28 Ladders 

28.1 The Contractor shall ensure Ladders are used only where there is no other reasonably practicable 
alternative, such as scaffolding or an elevating work platform.  

28.2 Before using a ladder, workers shall:  
 Conduct a Job Safety Analysis or Tailboard Meeting. 
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 Install a barricade or warning signs if there is a hazard to persons in proximity of the work area. 
 Ensure that the ladder has an angle or pitch of about 1:4.  
 Ensure that the ladder extends at least one metre above the landing. 
 Ensure that the ladder is installed on a firm footing. 
 Secure the top and bottom of the ladder against displacement. 
 Ensure that a non-conductive, insulated ladder is used for electrical work or near electrical 

hazards. 
 Ensure that the ladder is used in a manner that endangers any person. 

28.3 When working on a ladder: 
 Only one person shall be on a ladder at any one time.  
 When ascending or descending a ladder workers shall maintain three points of contact (e.g., two 

feet and one hand or two hands and one foot must be in contact with the ladder at all times).  
28.4 Ladders shall be checked frequently and periodically serviced by a competent worker (someone who 

is qualified either through experience, training or both).  
 

29 Working on Roofs 

29.1 Working on roofs, either pitched or flat, involves several hazards in addition to those related to 
working at heights.  Hazards resulting from adverse weather conditions shall be anticipated by the 
Contractor and appropriate precautions taken.  Considerations relating to weather conditions 
include: 
 Conditions of the surface (e.g., wet, dry, dusty, oily, icy). 
 Wind speed: sheet material, particularly roofing, is difficult to handle safely and secure during 

windy conditions. 
 Glare: care should be taken to protect eyes on both sunny and overcast days.  Glare can cause 

vision impairment and obscure hazards. 
 Cold or hot weather: extreme heat or cold can distract workers at heights.  Lengthy unprotected 

exposure can lead to hypothermia, hyperthermia, or heat stress.  
 Electrical storms: work shall not be undertaken on roofs and in the open during thunder storms. 

 

30 Working over Water 

30.1 Working over or near water involves several hazards in addition to those related to working at 
heights.  The hazards associated with working over or near water include: 
 Falling into the water and drowning. 
 Being swept away by fast moving water causing injuring or drowning. 
 Falling into the water with electrical equipment and suffering electric shock. 
 Falling into cold water in cold conditions and suffering hypothermia. 
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30.2 As the first line of defence against these hazards, the Contractor shall ensure appropriate controls 
are to be used to prevent people from falling into the water.  Adequate water rescue capability shall 
be available as a second line of defence. 

 

31 Working on Poles 

31.1 The Contractor shall ensure all poles are carefully inspected before climbing to ensure poles are in 
safe condition for the work to be performed.  

31.2 Workers shall not climb or work aloft above 3 m on poles without first being secured through the use 
of suitable fall protection equipment which shall include Pole Straps and/or safety harnesses. 

31.3 Pole straps: 
 Shall not be used if there is the possibility of a free fall. 
 May be used with a lineworker’s body belt or a harness with suitable attachment points. 
 With energy absorbers shall not be used. 

31.4 A pole strap for use with a safety harness shall be of a type where the pole strap is secured to the 
safety harness by a snap hook at each end.  

 

32 Working Alone 

32.1 Where workers are required to work in isolated or lone situations the Contractor shall ensure: 
 Risk assessments are carried out to identify situations where workers are required to work in 

isolation or in remote areas. 
 Development and implementation of procedures to ensure the safety of workers in remote or 

isolated situations. 
 The necessary functional equipment for isolated and remote work. 
 Training for all workers required to work in isolated or remote situations. 

32.2 Transmission & Distribution workers shall adhere to the following: 
 No Worker shall work, or be permitted to work, alone on any electrical apparatus energized at 

more than 750 V phase-to-phase where the worker may be exposed to an electrical current, 
except for the purpose of replacing fuses and operating switches using approved tools and 
protective equipment. 

 In accordance with the preceding, when a second worker is required, that worker shall be 
suitably equipped and qualified to effect a rescue. 

 

33 Ergonomics and Manual Handling 

33.1 The Contractor shall establish and maintain an Ergonomics and Manual Handling program to 
prevent musculoskeletal injuries based on legislation and industry best practice. 
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33.2 The Contractor shall ensure: 
 Where reasonably practicable, that suitable equipment is provided and used for the handling of 

heavy or awkward loads. 
 Hazard identification for manual handling activities is conducted. 
 Risk assessments of hazard associated with manual handling activities are conducted.   
 Training in the Ergonomics and Manual Handling program is provided to workers. 

 

34 Respiratory Protection 

34.1 The Contractor shall: 
 Communicate respiratory protective equipment (RPE) requirements to all workers. 
 Determine which workers require RPE, training, and fit testing. 
 Ensure workers receive training in the use, care, maintenance, and limitations of RPE. 
 Ensure workers are provided with the required RPE that properly fits each worker. 
 Ensure RPE is cleaned, sanitized, inspected, maintained, repaired, and stored in accordance 

with legislation and manufacturer’s specifications. 
 Ensure workers adhere to facial hair standards. 
 Ensure workers do not have any object or material in place that would interfere with the seal or 

operation of the respirator. 
 Ensure the proper use of RPE. 

34.2 Respiratory Protective Equipment (RPE) shall be used wherever a worker is likely to be exposed to 
dust, fumes, gas, mist, aerosol, vapour, or any airborne contaminant that may be present in amounts 
that are harmful or offensive to the worker. 

34.3 RPE shall be suitable to site-specific airborne hazards and shall meet CSA Standard Z94.4: 
Selection, Use and Care of Respirators.   

34.4 Respirator fit testing shall be conducted to ensure a worker’s respirator seals properly to the face 
prior to the worker using the Respiratory Protective Equipment in a hazardous environment.  
Workers required to wear respirators shall be fit tested to ensure the respirator they will wear will 
provide the required protection.  Respirator fit testing shall be performed annually along with training 
in the use, care, maintenance, and limitations of the RPE. 

34.5 Air used in a Self-Contained Breathing Apparatus (SCBA) or an airline respirator shall be of a quality 
that meets the requirements of Table 1 of CSA Standard Z180.1: Compressed Breathing Air and 
Systems; and shall not contain a substance in a concentration that exceeds 10% of its occupational 
exposure limit. 

34.6 The Contractor shall ensure records are maintained of Respiratory Protective Equipment (RPE) 
inventory, control, inspection, service, and maintenance. 
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SCHEDULE E 

 
 

ENVIRONMENTAL PROTECTION 
 

 



ENVIRONMENTAL PROTECTION 
 
 

ARTICLE 1 – LEGISLATIVE REQUIREMENTS 
 
The Contractor shall identify, document, and comply with all environmental laws 
and regulations, approvals, licenses, and permits applicable to the work site and 
shall conduct its activities in a manner consistent with NTPC policies, standards, 
guidelines, procedures, and permits. 
 
The Contractor shall keep accurate, current, and legible evidence to prove 
compliance with these environmental requirements and at the request of NTPC 
produce documents and other evidence to prove such compliance. 
 
The Contractor warrants that it is and its personnel, including subcontractors, are 
familiar with all environmental legislative requirements applicable to all work 
undertaken in the Northwest Territories and shall comply with these requirements 
fully. 
 
The governing key legislation includes: 

 Environmental Protection Act 
 Species at Risk (NWT) Act   
 Northwest Territories Waters Act and Regulations 
 Arctic Waters Pollution Prevention Act 
 Mackenzie Valley Resource Management Act 

 
ARTICLE 2 – DAMAGE TO THE ENVIRONMENT 

 
The Contractor shall take all practicable precautions to avoid unnecessary 
disturbance or damage to the environment and shall correct to the satisfaction of 
NTPC any condition which has resulted from its operations or which could result 
in unnecessary damage or disturbance to the environment. 
 
In order to protect the environment including the soil, forest, vegetation, wildlife 
and fish, the Contractor shall conduct all its operations in an efficient manner, 
using the best land management and conservation practices, and shall: 

  Minimize all forms of pollution; 
  Prevent the fouling of the ocean, rivers, streams, creeks, and waterways, lakes, 

swamps, ponds and other watercourses; and 
  Minimize soil erosion and preserve ground stability, including restoration to a 

satisfactory condition of any disturbance or damage to property. 
 

ARTICLE 3 – SPILL RESPONSE 
 
The Contractor shall ensure that suitable spill response material is accessible 
during the project and that all spills of hazardous material are properly managed, 
cleaned up, and reported as per legislation. 

 



ARTICLE 4 – WASTE DISPOSAL 
 

All non-hazardous and hazardous waste shall be disposed of according to 
legislation.  A disposal plan shall be submitted to NTPC prior to the removal of 
any hazardous material. 
 

ARTICLE 5 – PREVENTION OF WATER POLLUTION 
 
The Contractor’s construction activities shall be performed in a manner such as 
to prevent solid matter, silt, contaminants, debris, and other objectionable 
pollutants and wastes from entering rivers, streams, flowing or dry watercourses, 
lakes, and underground water sources.  Such pollutants and wastes include, but 
are not limited to, refuse, garbage, cement, concrete, sewage effluent, industrial 
waste, oil, and other petroleum products and mineral salts. 
Where necessary the Contractor shall construct intercepting ditches, sumps, 
bypass channels, barriers, settling ponds, or other means to prevent muddy 
water and eroded materials from entering rivers, streams, or watercourses or 
damaging permanent installations.  Excavated materials shall not be deposited or 
stored in or alongside of watercourses where they could be washed away by high 
water, storm, or normal surface runoff.   
Groundwater and/or surface runoff in excavations or other work areas shall not 
be discharged directly into rivers, lakes, streams, watercourses, or other surface 
drainage features.  The Contractor shall use turbidity control methods such as 
settling ponds, filter fabric barriers, gravel filter entrapment dykes, acceptable 
flocculating processes that are not harmful to fish, recirculation systems, or other 
methods meeting the approval of NTPC.  Any wastewater discharged into 
surface water shall be essentially free of material in suspension.   
The appropriate regulatory body shall be consulted to ascertain the level of 
suspended material allowed in any discharge and to obtain an appropriate 
discharge permit.   
Vehicles and equipment shall not be serviced in such proximity to any stream, 
river, lake, swamp or other watercourse that any contaminant from such servicing 
could enter the watercourse. 
 

ARTICLE 6 – ADDITIONAL REQUIREMENTS 
 

None. 
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Topic:  Capital - Inuvik G11 Exhaust Gas Heat Recovery Replacement 

 

Reference: Application, PDF page 670 

 

Preamble: 

 

In its Application NTPC provides a business case for the Inuvik G11 Exhaust Gas Heat Recovery 

Replacement. 

 

Requests: 

 

a) In the “Need for Project” section, NTPC mentions a conversion from LNG to Diesel in 

2013. Please fully explain why the plant was converted. In the response please fully 

discuss if the issues are related to conversion. Also please provide the business case 

prepared in support of conversion.  

 

b) NTPC mentions preventing soot buildup and the need for maintenance. Please fully 

explain how the referenced reduction for maintenance is incorporated into the O&M 

forecast.  

 

 

Responses: 

 

(a) 

 

Please see response HR/FS.NTPC-21 for discussion on the business case for the conversion 

from Diesel to LNG.  

 

The problem is related to the nature of the different fuels. Gas engines burn cleaner than diesel 

engines and therefore the project is required to enable the EGRU system to perform as intended. 

This will allow the plant to be heated with less reliance on the LNG powered back-up boilers. 

 

(b) 

 

The project is only scheduled to come into service in the 2022-23 test year. NTPC does not 

anticipate any material maintenance savings in 2022-23. Any maintenance savings will be 

reflected in future rate applications. 
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 NTPC 2022-23 General Rate Application 

Towns of Hay River (HR) and Fort Smith (FS) 

  HR/FS.NTPC-21 

 

June 13, 2022 Page 1 of 2 

 

Topic:  Capital - Inuvik Third LNG Storage Tank Upgrade 

 

Reference: Application PDF page 673 

 

Preamble: 

 

In its Application NTPC provides a business case for the Inuvik Third LNG Storage Tank Upgrade. 

 

Requests: 

 

a) NTPC mentions how LNG will assist in reducing GHG emissions. Please fully explain how 

the conversion from diesel to LNG will accomplish this.  

 

b) Please fully explain why the additional storage was not completed at the time of 

construction. In the response, provide the business case for the initial facility.  

 

 

Responses: 

 

Preamble 
 

Inuvik currently uses a mix of natural gas and diesel for generation. This mix has been in use 

since the 1990s. The continued community supply of local natural gas was significantly curtailed 

in the early 2010s.  At this time, NTPC converted one of its gas gensets (G11) to a diesel fuel 

genset Shortly after that conversion, NTPC was able to source LNG as a means of lower 

greenhouse gas emissions fuel which could be used in the remaining two gas gensets. The 

conversion project that ultimately led to a mix of diesel and gas supply was filed with the PUB for 

a Project Permit in 2012 (Board Decision 22-2012), and also reviewed as part of the 2012-14 

GRA (Phase I refiling and Phase II).  

 

The project in question in this GRA is simply the addition of a third tank to expand the LNG storage 

in Inuvik. It is not an LNG conversion.  
 

The project is in the thermal zone and does not have a direct impact on Hay River and Fort Smith 

rates. 

 



Information Request 

 NTPC 2022-23 General Rate Application 

Towns of Hay River (HR) and Fort Smith (FS) 

  HR/FS.NTPC-21 

 

June 13, 2022 Page 2 of 2 

 

NTPC also notes that the GRA Application failed to note that the project ($1.25 million) will be 

offset by $0.878 million in government contributions. As a result, the rate impact calculations in 

Appendix B are incorrect, and the GRA revenue requirement will be revised downwards. NTPC 

will incorporate this funding into a recalculation of the revenue requirement as part of the GRA 

refiling. 

 

(a) 

 

The third LNG tank will increase LNG on-site supply by 50% (to 189,000 litres), which will permit 

the Inuvik facility to have a more secure supply of LNG during interruptions of the refueling supply 

chain (e.g., highways outages for storms). This will allow NTPC to more reliably meet the 60% 

natural gas target for generation (with 40% from diesel). For each kW.h delivered by natural gas 

rather than diesel, greenhouse gas emissions (as well as other emissions such as particulate 

matter) are reduced. 

 

(b) 
 

The justification for the original facility was reviewed over the course of 2 previous GRAs. The 

Project Permit Application from the NTPC 2012-14 GRA Phase II Appendix F is provided as 

HR/FS.NTPC-21 Attachment 1. As noted in that attachment, NTPC had anticipated the original 2 

tanks would provide a near-continuous supply of LNG generation, but only to supply 40% of 

Inuvik’s annual load. As time has progressed, NTPC has exceeded this performance through 

increasing the output of the natural gas units, to the benefit of customers. NTPC now targets up 

to 60% LNG generation. However, with this increased output, the existing 2 tanks provide less 

flexibility for supply risks, such as highway outages, which the third tank is intended to rectify. 
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1.0 INTRODUCTION 

By letter dated August 17, 2012, the Northwest Territories Power Corporation (“NTPC” 

or “Corporation”) submitted an application (“Application”) to the Northwest Territories 

Public Utilities Board (“Board”) pursuant to Sections 23 and 54 of the Public Utilities 
Act, R.S.N.W.T 1988, c. 24 (Supp) for the Inuvik Gas Engines Conversion to Diesel 

Fuel Project (the “Project”). The diesel conversion project was developed on an 

expedited basis to ensure the Corporation could continue to provide safe, reliable 

electricity in Inuvik following notification by AltaGas Utility Group in 2011 that natural 

gas supplies were expected to run out in 2012. In Decision 22-2012, the Board 

approved NTPC’s Application for a project permit for the conversion of the natural gas 

engines to diesel fuel. 

 

The Corporation continued to investigate other lower cost generation options for Inuvik. 

In December 2012 the Corporation confirmed that a Liquefied Natural Gas (“LNG”) 

option using LNG commercially available in British Columbia could have the potential to 

lower electricity costs compared to the diesel option. As a result, the Corporation started 

investigating the logistics and cost of transporting and storing LNG in Inuvik as a pilot 

project. 

 

While pursuing the LNG pilot project option, the scope of the engine conversion project 

was changed to convert only one natural gas engine to diesel, instead of two. In its 

response to information request BR.NTPC-6 from the 2012/14 Phase I GRA 

Compliance Filing, the Corporation informed the Board that it would file an update to the 

major project permit reflecting the new scope of work once the details on the final 

project cost had been finalized. By letter dated March 10, 2014, the Board accepted 

NTPC’s request to file the update to the major project permit with the 2012/14 Phase II 

GRA.  

 

NTPC hereby submits the updated major project permit application for the Inuvik Gas 

Engines Conversion to Diesel Fuel Project. The updated project results in a decrease to 

the Corporation’s 2014 revenue requirement of $0.227 million. The Corporation is 

proposing to reflect this decrease as part of its 2014 Phase II GRA, to the benefit of 

ratepayers. On this basis, the Corporation is also requesting approval for the revised 

capital cost of the project of $11.8 million.  

 

The change in the scope of the project allows generating power in Inuvik with a lower 

cost fuel source as compared to continuing to supply all of the electricity generation for 
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the community with diesel fuel. This is expected to reduce the thermal zone revenue 

requirement, while providing the reliability benefits associated with a diversified 

generation mix. LNG also has the benefit of reduced greenhouse gas emissions and 

other air emissions compared to diesel fuel. 

 

Further, the project will allow the Corporation to test the feasibility of the LNG supply 

chain. This provides the opportunity to consider distribution of LNG to other 

communities for heating and power generation purposes as an alternative to diesel fuel. 

 

Section 2 of this Application provides updates on the project scope, cost and status. 

Section 3 provides information on the rate benefits of the project.  
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2.0 UPDATED PROJECT SCOPE AND STATUS OF COMPLETION 

Prior to the conversion project, NTPC maintained two 2.8 MW and one 2.1 MW Wartsila 

natural gas units. The original scope of the Project Permit included conversion of two of 

these gas units (2.1 MW and 2.8 MW) to diesel fuel. 

 

In determining the project’s original scope, the Corporation considered the possibility of 

alternative energy supply options for the town, including the possibility of natural gas 

supply being restored. In this event, the third gas unit would be readily available for 

power generation and, if operated at a high load factor, could still supply a relatively 

high share of Inuvik’s annual electricity load. In addition, the Corporation noted that the 

project scope allowed for potential re-conversion of the other two Wartsila units back to 

natural gas fuel. 

 

During the initial stages of the project it became known to the Corporation that LNG was 

available for commercial purchase from British Columbia. As NTPC further investigated 

this option through NT Energy, it was determined that the LNG option appeared to be 

feasible and could offer a lower cost of generation. For this reason, the Corporation 

decided to proceed with an LNG supply pilot project. This Application addresses two 

changes to the original project scope: 

 

1. Diesel conversion: The scope of the diesel conversion project was changed to 

convert only one 2.1 MW gas unit to diesel fuel. The Corporation considered it 

prudent to proceed with the conversion of the 2.1 MW gas unit to diesel fuel in 

order to diversify the supply options for Inuvik and to ensure the community’s 

electricity requirements could be met in the event a natural gas supply was not 

available.  

 

2. LNG Storage and Gasification Facility: In order to be able to use LNG in 

Inuvik, the Corporation required a LNG storage and gasification facility. 

 

Costs associated with these two changes to the original project scope are provided in 

the following sections. 
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2.1 GAS ENGINE CONVERSION TO DIESEL FUEL 

The change to convert only one unit from natural gas to diesel resulted in changes to 

project costs as follows:  

 

1. Conversion of only one natural gas unit to diesel fuel: The original engine 

conversion component of the project was estimated at $6.5 million. This cost has 

been reduced to $4.9 million to reflect the revised scope of the project. It is noted 

that of the original engine conversion component cost of $6.5 million,  

approximately $2.9 million was related to Engineering, Documentation and 

Construction Management costs, where there are no material cost savings as a 

result of reducing the number of units being converted. The engine conversion 

cost reduction is equivalent to approximately half of the remaining cost for this 

component. 

 

2. Extension of project implementation to two years: The original project was 

expected to be completed within one fiscal year. However, due to the need to 

investigate the LNG option and re-consider the scope of the project, the project 

timeline was extended by an additional year. This change results in an 

incremental increase to the original project cost estimate for interest during 

construction. 

 

In total, the actual cost of the gas to diesel conversion component of the project was 

$5.8 million compared to $7.7 million (total cost reduction of $1.9 million). 

 

A summary of the original and actual project cost is provided in Table 1.  

 

Table 1: 
Original and Updated Gas Engine Conversion Project Cost ($M) 

 

 
 

Engine conversion 6.5 4.9 -1.6

NTPC Engineering costs 0.1 0.2 0.0

Contingency 0.2 0.0 -0.2

Overhead 0.8 0.6 -0.2

IDC 0.1 0.1

Total 7.7 5.8 -1.9

Description
Original 

Cost 
Actual 
Cost Change
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2.2 LNG STORAGE AND GASIFICATION FACILITY 

As discussed during the 2012/14 General Rate Application review process, NTPC 

converted its Inuvik operations to use diesel as the primary generation fuel in late 

2011/12, with gas being used solely as peaking and backup as needed. This 

substantially increased the amount of gas available for the Town’s population. 

 

Diesel fuel is a more expensive generation fuel than natural gas with 2012/14 GRA 

approved costs of approximately $0.32/kW.h ($1.123/L at a plant fuel efficiency of 3.492 

kW.h/L) as compared to $0.15/kWh for piped natural gas ($0.499/m3 at a plant fuel 

efficiency of 3.356 kWh/ m3). When it became clear that LNG was commercially 

available from British Columba, the Corporation investigated the possibility of using 

LNG as a generation fuel in Inuvik. LNG is natural gas that has been converted to liquid 

in an extremely cold state for ease of storage or transport. This makes LNG cost 

efficient to transport over long distances where pipelines do not exist. The current 

estimated cost of LNG generation in Inuvik is approximately $0.28/kW.h based on the 

currently approved Inuvik plant efficiency factor for natural gas fuel. In order to use LNG 

as a fuel in Inuvik, the Corporation required storage and vaporization facilities and 

confirmation of the feasibility of a supply chain for LNG.  

 

NT Energy, the Corporation’s affiliate, was involved in the energy initiatives of the 

GNWT. As part of this involvement, NT Energy gained experience on LNG supply 

options in the Northwest Territories. Based on this experience, NTPC considered it was 

best to pursue the LNG supply option through NT Energy. NT Energy provided plant 

design and construction management services including facilitating the design of the 

LNG facilities in Inuvik; negotiating contracts for NTPC’s execution with respect to 

design, construction, and commissioning of the LNG facilities in the Inuvik; and directing 

the construction and commissioning activities on behalf of NTPC. The project was 

completed in February 2014. NTPC has full ownership of the facility.  

 

The Inuvik LNG facility comprises the following components: 

 

 Two storage tanks of approximately 68,000 litres capacity each and along with 

LNG containment; 

 LNG vaporizer and control panel; 

 LNG and natural gas piping; 

 LNG offload systems; 

 Miscellaneous operational structures and equipment. 
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LNG is transported by truck from a liquefaction facility in British Columbia. A specialized 

truck and trailer fleet is required to transport the LNG designed for cryogenic materials. 

Once delivered by truck to Inuvik, the LNG is stored in fixed tanks in a liquid state until 

required for use. The LNG is vaporized as needed for delivery to the Wartsila engines in 

the form of natural gas for generation of electricity. With the LNG storage facility in 

service and both Wartsila natural gas units available, NTPC can ensure near continuous 

LNG power generation in Inuvik. Maintenance for the Wartsila gas units will be 

scheduled such that at least one of the units is normally available for operation. 

 

The LNG storage facility was completed for a total cost of $6.0 million. The project cost 

breakdown is provided in Table 2. 

 

Table 2: 
LNG Storage Facility Cost Breakout ($M) 

 

 
 

The LNG facility can theoretically process 250,000 GJ of LNG annually. Given the 

number of delivery trucks available and delivery logistics NTPC can displace 

approximately 40% of Inuvik’s electricity demand with LNG generation (about 150,000 

GJ).  

 

NT Energy identified sources of LNG available for transportation to Inuvik and issued a 

competitive tender to determine the most feasible and lowest cost delivery method. 

Through collaboration with the selected carrier (Ventures West Transport LP) it was 

determined that at this time the most preferred transportation method would be via a 

combination of a tridem tractor with a full-length and extra-wide tridem trailer. The 

tridem tractor delivers the required reliability that is needed for the project due to 

challenging road conditions and for operating in winter months. 

 

Description Actual Cost

LNG Tanks 1.9                

LNG Containment 1.1                

LNG Offload Systems 0.6                

LNG Vaporizer and Pressure Control Skid 0.5                

Accessory Electrical Equipment 0.5                

Piping 0.5                

Site Lighting and Electrical 0.3                

Mechanical Utilities 0.5                

Electrical Utilities 0.1                

Total 6.0              
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LNG supply sources will shift between Delta BC, Cochrane AB and/or Fort Nelson BC. 

The carrier will be responsible for loading, transportation and offloading. The overall 

responsibility and management of dispatching and logistics, and all safety protocols will 

be administered by the carrier. In case of road outages, the carrier will communicate 

closely with NTPC to immediately advise of the status and location of all loads. 

 

Maintaining LNG quality will be accomplished by having the equipment for this project 

dedicated solely for LNG hauling. As such there is no LNG contamination possibility 

from residue or residual content occurring in the trailer that may result from transporting 

different types or grades of products for other customers of the carrier.  

 

The Project is expected to deliver fuel cost savings of approximately $0.5 million 

annually before capital costs, based on using LNG to supply 40% of the community’s 

generation requirements compared to 100% diesel generation at GRA approved diesel 

price of $1.123/litre. Table 3 summarizes the calculation of the cost savings. 

 
Table 3: 

Estimated LNG Fuel Savings 
 

 
 

Considering current oil market fluctuations, NTPC performed a sensitivity analysis on 

expected fuel cost savings impacts of the project under different generation mix and fuel 

price (diesel and LNG) scenarios. The following scenarios were tested under LNG price 

Line 1 2014 Forecast Inuvik Generation (MWh) 33,122           33,122          

Line 2 Target Diesel Generation 100% 60%

Line 3 = Line 1 x Line 2 2014 Forecast Inuvik Diesel Generation (MWh) 33,122           19,873          

Line 4 Fuel Price/Litre (Actual) 1.123 1.123

Line 5 Approved Inuvik Diesel Plant Efficiency (kWh/l) 3.492 3.492

Line 6 = Line 4 / Line 5 Price/kWh 0.32$             0.32$            

Line 7 = Line 3 x Line 6 Diesel Expense 10,652$         6,391$          4,261$         

Line 8 = Line 1 x (1-Line2) 2014 Forecast Inuvik LNG Generation (MWh) 0 13,249          

Line 9 LNG Price/m3 (at $25/GJ) 0.942 0.942

Line 10 Approved Gas Efficiency (kWh/m3) 3.356 3.356

Line 11 = Line 9 / Line 10 Price/kWh 0.28$             0.28$            

Line 12 = Line 8 x Line 11 LNG Expense ($000) -$               3,719$          (3,719)$        

Line 13 = Line 7 + Line 12 Total Fuel Expense ($000) 10,652$         10,110$        542$            

Line Phase I 
GRA 

Approved

Revised 
with 

Inuvik 
LNG

Annual 
Fuel 

Savings
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variance in the range of 80% to 120% percent of the current LNG price ($25/GJ, or 

$0.942/m3): 

 

i. Diesel price at GRA level ($1.123/l), generation mix of 50% LNG 

ii. Diesel price at GRA level ($1.123/l), generation mix of 40% LNG 

iii. Diesel price at March 2015 level ($1.321/l), generation mix of 50% LNG 

iv. Diesel price at March 2015 level ($1.321/l), generation mix of 40% LNG 

v. Diesel price at 80% of March 2015 level ($1.057/l), generation mix of 50% 

LNG 

vi. Diesel price at 80% of March 2015 level ($1.057/l), generation mix of 40% 

LNG 

 

The fuel cost impact sensitivity analysis results are provided in Table 4 and illustrated in 

Figure 1.  

 

For the scenario at GRA approved diesel price, the project is expected to result in 

significant fuel cost savings even as the LNG price approaches $1.00/m3.  

 

Table 4: 
Project Fuel Cost Impact Summary 

  

  

LNG Price 
($/m3)

GRA Diesel 
Price ($1.123/L), 

50% LNG

GRA Diesel 
Price ($1.123/L), 

40% LNG

Mar 2015 Diesel 
Price ($1.321/L), 

50% LNG

Mar 2015 Diesel 
Price ($1.321/L), 

40% LNG

20% Lower than 
Mar 2015 Diesel 
Price ($1.057/L), 

50% LNG

20% Lower than 
Mar 2015 Diesel 
Price ($1.057/L), 

40% LNG

0.942 (677)                    (542)                    (1,616)                 (1,293)                 (363)                    (291)                    

0.848 (1,142)                 (914)                    (2,081)                 (1,665)                 (828)                    (663)                    

0.754 (1,607)                 (1,286)                 (2,546)                 (2,037)                 (1,293)                 (1,034)                 

1.036 (213)                    (170)                    (1,152)                 (921)                    101                     81                       

1.130 252                     202                     (687)                    (549)                    566                     453                     

Fuel Cost Impacts ($000)
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Figure 1: 
Annual Project Fuel Cost Impact Sensitivity Analysis 

 

  

3.0 IMPACT OF THE PROJECT ON RATES 

Consistent with the existing rate structure, the project will be included in the revenue 

requirement of the thermal zone and the rate impact of the project is estimated on a 

zone level. The project is expected to reduce the thermal zone revenue requirement by 

$0.227 million or 0.4 per cent compared to the currently approved 2014 revenue 

requirement. This change to revenue requirement arises in the following categories, as 

shown in 

Table 5: 

 

1. Reduced fuel expense of $0.542 million.  

2. Increased amortization expense of $0.120 million as a result of capital cost 

increases from $7.7 million to $11.8 million. 

3. Increased return on ratebase expense of $0.195 million as a result of capital cost 

increases from $7.7 million to $11.8 million. 
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Table 5: 
Project Cost Rate Impact Summary 

 

  
 

Fuel savings are estimated at approximately $0.5 million. The incremental capital costs 

of $4.1 million are estimated to increase the thermal zone revenue requirement by 

approximately $0.3 million. As such, the minimum fuel savings required for the project to 

have a breakeven rate impact on NTPC thermal zone customers is $0.3 million. 

However, taking into account the fuel savings estimate of $0.5 million, the net impact on 

the revenue requirement is a decrease of $0.2 million, or 0.4% estimated average 

reduction to the rates for thermal zone customers once it is incorporated into the 

Corporation’s approved revenue requirement.  

 

At the current LNG price of $0.942/m3, NTPC’s thermal zone customers will see either a 

rate decrease or 0% rate increase under all scenarios. At the GRA diesel price level, 

thermal zone customers would see a rate decrease even as the LNG price approaches 

$1.00/m3.  

 

The rate impact sensitivity analysis results based on the same scenarios discussed 

above are provided in Table 6 and illustrated in Figure 2. 

  

Line GRA Actual Diff. Notes

L1 Capital Cost 7,670 11,795 4,125

L2 Full-Year Ratebase ($000) 7,344 11,349 4,005

L3 = L2 x 4.870% Return on Ratebase  ($000) 358 553 195 Average Thermal cost rate

L4 Depreciation Expense  ($000) 326 446 120

LNG storage amortization is based on 

Fuel holder FERC code.

L5 Fuel Cost 10,652 10,110 (542)

L6 = L3+L4+L5 Total Revenue Requirement ($000) 11,335 11,109 (227)

L7 2014 Revenue Requirement ($000) 58,418

L8 = L5 / L6 Revenue Requirement Impact -0.4%

Northwest Territories Power Corporation Phase II Application June 2015

Appendix F F-12

HR/FS.NTPC-21 Attachment 1



Application for Updated Project Permit 
Inuvik Gas Engines Conversion to Diesel Fuel June 2015 

Page 11 

Table 6: 
Project Rate Impact Summary 

 

 
 

Figure 2: 
Project Rate Impact Sensitivity Analysis 

 

 

4.0 PROPOSED RATE ADJUSTMENT 

Considering that the project scope and cost has changed from what was approved in 

NTPC’s 2012/14 GRA, the Corporation proposes to adjust the thermal zone approved 
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2014 revenue requirement to update fuel prices, fuel mix and plant ratebase related to 

this project in Inuvik. 

5.0 CONCLUSION 

The change in scope of the project allows the Corporation to provide electricity to 

customers in Inuvik at a lower cost while providing the reliability benefits associated with 

a diversified generation mix. The project is expected to reduce the Thermal zone 

revenue requirement by $0.227 million relative to continuing to supply all of the 

electricity generation for the community with diesel fuel. LNG also has the benefit of 

reduced greenhouse gas emissions and other air emissions compared to diesel fuel. 

Based on the foregoing, NTPC respectfully requests that the Board approve the 

updated project cost in an amount of $11.8 million.  
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Towns of Hay River (HR) and Fort Smith (FS) 

  HR/FS.NTPC-22 

 

June 13, 2022 Page 1 of 1 

 

Topic:  Inuvik Lube Oil & Glycol Tanks Replacement 

 

Reference: Application PDF page 677 

 

Preamble: 

 

In its Application NTPC provides a business case for the Inuvik Lube Oil & Glycol Tanks 

Replacement. 

 

Requests: 

 

a) Please provide current code.  

 

b) Please fully explain if NTPC is required to upgrade all assets to comply with current code 

(assuming assets are left alone, and not facing any other upgrade), or if compliance with 

prior codes is sufficient as long as no work is done on the assets.  

 

 

Responses: 

 

(a) and (b) 

 

NTPC is not specifically required by environmental protection legislation or safety to change out 

its existing single walled tanks – as they all have secondary containment.  However, insurance 

recommendations as well as best operating practice support NTPC converting its single walled 

tanks to double walled tanks. Having a spill can result in significant environmental damages and 

resulting costs which could far exceed costs to bring its single walled tanks up to current best 

practices now.  Further, even a spill into secondary containment can be a costly and resource 

demanding venture. which NTPC views it as reasonable and prudent to take appropriate steps 

now to avoid such an event. 

 



Information Request 

 NTPC 2022-23 General Rate Application 

Towns of Hay River (HR) and Fort Smith (FS) 

  HR/FS.NTPC-23 

 

June 13, 2022 Page 1 of 1 

 

Topic:  Capital - Norman Wells Feeder 2 Relocate 

 

Reference: Application PDF page 681 

 

Preamble: 

 

In its Application NTPC provides a business case for the Norman Wells Feeder 2 Relocate. 

 

Requests: 

 

a) Please provide a detailed analysis in support including status of current poles.  

 

b) Please provide an analysis of how many have failed or required maintenance in each of 

the last 5 years.  

 

 

Responses: 

 

(a) and (b) 

 

Feeder 2 is essential to be able to deliver electricity from the Imperial Oil plant to the Town of 

Norman Wells. Feeder 2 was constructed in 1985 and as such the original poles are over 35 years 

old and older than many of the poles NTPC currently has in service. Please see response to 

HR/FS.NTPC-29 for the age distribution of poles currently in service based on sampling 

completed to date.  

 

The project would allow the whole section to be replaced during a single short outage providing 

an improved expected service life. The relocation would also place the line on more stable ground, 

reducing the risk of pole failures, and improve accessibility for future maintenance.  

 

As the Corporation does not track failures of individual poles the requested information on failures 

is not available. 
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Topic:  Capital - Sachs Harbour Fuel Storage Tanks for the New Power Plant 

 

Reference: Application, PDF page 685. 

 

Preamble: 

 

In its Application NTPC provides a business case for the Sachs Harbour Fuel Storage Tanks for 

the New Power Plant. 

 

Requests: 

 

a) In the need for the project, NTPC indicates that it had never commissioned one tank. 

Please fully explain why that tank was never commissioned.  

 

b) Under the “Do Nothing” scenario, NTPC indicates that the existing fuel tanks are past end 

of life. Please define end of life, and provide all detailed analysis or reports that NTPC 

relied on to determine that the tanks are past end of life.  

 

 

Responses: 

 

(a) 

 

Historically, the double-walled tank was not “commissioned” as a connected tank to the fuel 

system and was used instead for the ‘dead storage’ of fuel.  To meet capacity needs in the 

community, the double-walled fuel tank was used to provide additional storage capacity.  

Depending on the annual community fuel needs, fuel would have been manually transferred to 

other interconnected tanks to avoid fuel shortages resulting from delayed barge deliveries and 

the year specific community fuel consumption. 

 

(b) 

 

As the current plant in Sachs Harbour was installed in 1975, the fuel tanks have exceeded the 

anticipated life parameters for assets in this category. NTPC’s depreciation study recommends a 

life parameter for account 342 – Fuel Holders, Producers and Accessories of Iowa 27-L2 and 

notes a peer comparison of electric generation utilities produced a range from 27 to 35 years.1   
NTPC is not specifically required by environmental protection legislation or safety to change out 
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its existing single walled tanks – as they all have secondary containment.  However, insurance 

recommendations as well as best operating practice support NTPC converting its single walled 

tanks to double walled tanks. Having a spill can result in significant environmental damages and 

resulting costs which could far exceed costs to bring its single walled tanks up to current best 

practices now.  Further, even a spill into secondary containment can be a costly and resource 

demanding venture. which NTPC views it as reasonable and prudent to take appropriate steps 

now to avoid such an event. 
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Topic:  Capital - Snare Cascades Dam Crest Upgrade 

 

Reference: Application, PDF page 688 

 

Preamble: 

 

In its Application NTPC provides a business case for the Snare Cascades Dam Crest Upgrade. 

 

Requests: 

 

a) Please provide all documentation in support of the NTPC claim that the facility is below 

IDF. In the response, please fully explain when did NTPC become aware of this issue.  

 

b) Please fully explain why the crest was constructed below IDF.  

 

 

Responses: 

 

(a) and (b) 
 

The issue was identified as a result of an engineering report dated December 2015 (please see 

HR/FS.NTPC-25 Attachment 1, Snare Hydroelectric System Flood Risk Analysis (without 

attachments)). 

 

In 2011, a five year dam safety review was completed that concluded the Snare Cascades 

spillway and dyke fell into the “Low” hazard classification. Based on this classification, the Inflow 

Design Flood (IDF) was the 1:100-year flood event. The peak flood level at Snare Cascades was 

quoted as being 184.12m which indicated that Snare Cascades was capable of passing the IDF 

with a peak elevation below the top of the concrete core wall in the dyke. 

 

In 2015, a Snare Hydroelectric System Flood Risk Analysis study was completed. The study 

increased the hazard classification for the Snare Cascades Project from “Low” to “Significant” due 

to the economic consequences. The economic losses are primarily associated with costs that 

would be incurred by NTPC with respect to loss of power production and the cost of rebuild. Based 

on the “Significant” hazard classification the IDF is the 1:1,000-year flood event. The 2015 study 
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also re-evaluated certain assumptions from previous studies about attenuation through Big 

Spruce Reservoir.  

 

As a result of these changes, the design flood for Snare Cascades increased from 457 m3/s to 

598 m3/s which is an increase of approximately 30%. Therefore, NTPC is proposing to raise the 

core wall in the dam, with allowance for freeboard to elevation 185.0m to safely accommodate 

the 598 m3/s design flood. See Report pdf pages 80-82 for conclusions and recommendations. 
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DISCLAIMER (MECO) 

This report has been prepared for the Northwest Territories Power Corporation (the “Client”) by 

Mitchelmore Engineering Company Ltd. (Meco) as per RFP21418 “Flood Risk Analysis – Snare Hydro NT” 

issued June 2014 and Meco proposal 10224 on August 24, 2014, subject to the following limitations, 

qualifications and disclaimers: 

• The report is intended for the exclusive use of the Client and it may not be used of relied upon in any 

manner or for any purpose whatsoever by any other party. 

• The report contains the expression of the professional opinion of Meco regarding the 2014 Snare 

Hydroelectric System, Flood Risk Analysis, December 2015.  The report shall be read as a whole, with 

sections or parts hereof read or relied upon in context. 

• The conditions of the site may change over time or may have already changed due to natural forces 
or human intervention, and Meco takes no responsibility for the impact that such changes may have 
on the accuracy or validity of the observations, conclusions and recommendations set out in this 
report. 

• The report does not extend to any latent defect or other deficiency which could not have been 

reasonably discoverable of discovered within the scope of the report. 

• Information supplied by the Client or third parties for use in this report has not been verified by 

Meco unless stated otherwise. 

• Meco disclaims all liability for the use and interpretation of this report by any third party. 
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EXECUTIVE SUMMARY 

Meco was retained by the Northwest Territories Power Corporation (NTPC) in 2014 to prepare a flood risk 

analysis of the Snare Hydroelectric Facility, located on the Snare River, approximately 145 km northwest of 

Yellowknife, NT.  The system is owned and operated by the NTPC and comprises four (4) generationfacilities 

in series; 

• Snare Rapids, installed generation  8.5 MW, 

• Snare Falls, installed generation  7.4 MW,  

• Snare Cascades, installed generation  4.3 MW, and  

• Snare Forks, installed generation  9.2 MW. 

Snare Rapids is the furthest upstream facility on the Snare River System followed by Snare Falls, 

approximately sixteen (16) kilometres downstream. Snare Cascades is located approximately three (3) 

kilometres downstream of Snare Falls while Snare Forks is located at approximately eleven (11) kilometres 

downstream of Snare Cascades.  Currently, the Snare Hydro System supplies 60% of the capacity and 80% of 

the energy requirements of the Snare Yellowknife market.   

Dam Classification 

All dams are classified based on consequences of failure.  Consequences are evaluated for: 

• Life Safety 

• Infrastructure and Economic Impacts 

• Environmental and Cultural Impacts 

The recommended dam classification is presented in Table 1.  In all instances, the recommended 

consequence classification is governed by infrastructure and economic consequences.  The risk to life safety 

is low in all instances, primarily a result of the lag time between event and inundation and the nature of the 

inundation.  From the time of an event occurring, to arrival time at Behchoko, there is between one and two 

weeks to prepare.  A failure event will be noted by staff at site, or noted by operations in Yellowknife.  There 

is no risk that a failure will go unnoticed for over a week.  Likewise, even when the flood waters arrive, the 

effect will be a gradual rise in the level at Marian Lake.  During a flood-induced failure, the incremental rise in 

water level at Marian Lake will be small compared to the overall flooding already occurring from other 

sources.  Overall, with even minimal management by the NTPC, there is a low risk to life safety for the 

residents of Behchoko from a dam failure. 

The recommended design criteria for all dams are presented in Table 2.  The recommended IDF at all 

structures forming Big Spruce reservoir is an event with a magnitude one-third between the PMF and a flood 

with an annual exceedance probability of 1,000 years.   The recommended IDF at all other structures in the 

Snare Hydro System is an event with an annual exceedance probability of 1,000 years.  The recommended 

EDGM at all structures forming Big Spruce reservoir is an event with an annual exceedance probability of 

2,475 years.   The recommended EDGM at Snare Falls Main Dam, Strutt Lake Dam and Snare Forks Dam is an 

event with an annual exceedance probability of 1,000 years.   The recommended EDGM at all other 

structures in the Snare Hydro System is an event with an annual exceedance probability of 100 years.    
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Table 1 

Classification of Dams at Snare Hydro System 

Structure 
Previous 

(Meco 2011) 

Consequences 

FWF 

Recommende

d 

Classification 

Life Safety Economics Environment 

Snare Rapids Hydro System  

Main Dam High Low High Significant High High 

Side Dam 4 Significant Low High Significant High High 

Side Dam 9B Significant Low High Significant High High 

Side Dam 5B Significant Low High Significant High High 

Spillway 5B Significant Low High Significant High High 

Snare Falls Hydro System  

Main Dam Significant Low Significant Low Low Significant 

Saddle Dam No. 1 Significant Low Significant Low N/A Significant 

Saddle Dam No. 2 Significant Low Significant Low N/A Significant 

Snare Cascades Hydro System  

Power Canal Dyke Low Low Significant Low Low Significant 

Snare Forks Hydro System  

Forks Dam Significant Low Significant Low Significant Significant 

Strutt Dam Significant Low Significant Low Significant Significant 

Dyke 1 Low Low Significant Low N/A Significant 

Dyke 2 Low Low Significant Low N/A Significant 

Dyke 3 Low Low Significant Low N/A Significant 

North Dyke Low Low Significant Low N/A Significant 

 

Compared with the recommended classification in the last DSR, the classification is unchanged for Rapids 

Main Dam, all structures at Snare Falls, Snare Forks Main Dam and Strutt Lake Dam.  The recommended 

consequence classification is upgraded from Significant to High for Side Dam 4, Side Dam 9B and Spillway 5B 

at Snare Rapids and from Low to Significant for Snare Cascades Dyke and all Dykes at Snare Forks.  The 

recommended IDF increase at the Snare Rapids, Side Dam 4,  Side Dam 5B and 9B. The changes in 

classification will affect freeboard requirements only. The recommended IDF increases at Snare Cascades 

Dyke and all Dykes at Snare Forks.   The recommended EDGM at Snare Rapids is a seismic event with a peak 

magnitude equal to an event with an AEP of 2,475 years, which is an increase from an AEP 1,000 year event 

for all dams except Main Dam.   The recommended EDGM is unchanged at Main Dam, Snare Falls and Strutt 

Lake Dam.  For all other structures, the EDGM is reduced to seismic event with a peak magnitude equal to an 

AEP of 100 years.   
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Table 2 

Design Criteria at Snare Hydro System 

 

Flood Hydrology 

Flood hydrology from the Snare Hydro System is developed using statistical analysis of existing data series 

from Environment Canada and empirical methods to derive an approximate probable maximum flood.  The 

method provides values consistent with past practices at the NTPC and is adequate for flood estimation. 

Potential Failure Modes Analysis 

Twenty (20) potential failure modes (PFM’s) were identified for the Snare Hydro System.  Two (2) PFM’s 

have a high likelihood of occurrence, meaning that the evidence suggests it is more likely than unlikely to 

occur.  Both failure modes are related to permafrost loss beneath the dykes at Snare Forks.  There were 

fourteen (14) moderate likelihood events, meaning that the evidence suggests it is more unlikely than likely 

to occur.  The remaining hour (4) PFM’s have a Low likelihood of occurrence. These PFM’s were related to 

high flow events, tunnel failures and human errors.  Risk reduction measures are suggested and ranked in 

Structure 
IDF EDGM 

Previous New Previous New 

Snare Rapids Hydro System 

Main Dam Q1,000+(1/3*(PMF-Q1,000)) Q1,000+(1/3*(PMF-Q1,000)) AEP2,500 AEP2,475 

Side Dam 4 Q1,000 Q1,000+(1/3*(PMF-Q1,000)) AEP1,000 AEP2,475 

Side Dam 9B Q1,000 Q1,000+(1/3*(PMF-Q1,000)) AEP1,000 AEP2,475 

Side Dam 5B Q1,000 Q1,000+(1/3*(PMF-Q1,000)) AEP1,000 AEP2,475 

Spillway 5B Q1,000 Q1,000+(1/3*(PMF-Q1,000)) AEP1,000 AEP2,475 

Snare Falls Hydro System 

Main Dam Q1,000 Q1,000 AEP1,000 AEP1,000 

Saddle Dam No. 1 Q1,000 Q1,000 AEP1,000 AEP100 

Saddle Dam No. 2 Q1,000 Q1,000 AEP1,000 AEP100 

Snare Cascades Hydro System 

Power Canal Dyke Q1,000 Q1,000 AEP500 AEP100 

Snare Forks Hydro System 

Forks Dam Q1,000 Q1,000 AEP1,000 AEP1,000 

Strutt Dam Q1,000 Q1,000 AEP1,000 AEP1,000 

Dyke 1 Q100 Q1,000 AEP500 AEP100 

Dyke 2 Q100 Q1,000 AEP500 AEP100 

Dyke 3 Q100 Q1,000 AEP500 AEP100 

North Dyke Q100 Q1,000 AEP500 AEP100 
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terms of magnitude of cost.   There are several risk mitigation measures available at a reasonable cost to the 

NTPC. 

Flood Routing Methodology 

The Snare River reach has an extensive landscape associated with flat slopes and large lakes. The energy 

gradient from Big Spruce Reservoir to Slemon Lake outlet is approximately seventy (70) metres over close to 

seventy (70) kilometers and less than a metre for the remainder of the reach to Great Slave Lake, a distance 

of approximately seventy five (75) kilometres.  Two models are used to estimate the system responses for 

the different terrain, 

• From Big Spruce to Slemon Lake outlet, flood routing was completed using HEC-RAS, and 

• For the lakes below Slemon Lake outlet, flood routing was competed using HEC-HMS. 

The HEC-RAS model performed hydrodynamic routing analysis to the Slemon Lake outlet. Connection of 

Strutt Lake, located upstream of Slemon Lake outlet, to the main Snare River reach was established in the 

model by using a lateral structure such that it did not impede inflow and outflow from Strutt Lake.  

Downstream of the Slemon Lake outlet, a hydrologic routing model was developed connecting Russell Lake 

with Marian Lake. The HEC-RAS generated outflow hydrographs at the Slemon Lake outlet were used as 

upstream inputs to the routing models.  The lake water surface elevations are: 

Russell Lake  Elevation  156.68m, 

Marian Lake  Elevation  156.54m, and 

Great Slave Lake Elevation  156.45m   

The model was able to assess a flood-induced failure (FiF) and a fair-weather failure (FWF) water levels 

along the Snare River, in the lakes and at Behchoko, as well as antecedent conditions without a dam failure.   

Model Results 

The impacts on reservoirs of high flow events in the Snare River System without a dam failure are presented 

in Table 3.  The spillway at 5B can discharge events up to the PMF without overtopping Rapids Main Dam, 

although the risk of some overtopping is likely during the PMF, i.e., the reservoir level is at the top of dam 

crest.  At Snare Falls, the fuse structure at Saddle Dam No.1 will overtop during a 1,000 year event, as well as 

the dykes at Snare Forks.  Snare cascades will flow full with no freeboard.  For an event other than the 1,000 

year flood, all downstream systems will overtop. 

A fair-weather failure at Main Dam on Big Spruce Reservoir will cause overtopping failure of all downstream 

structures and an outflow at Slemon Lake of over 3,000 m3/s with a depth of flow of 7.9m.   A failure at 

Spillway 5B will also overtop downstream structures but outflow is about a quarter that of a Main Dam 

failure.   The peak flood wave will take approximately two (2) days to reach Slemon Lake.  A fair-weather 

failure of dam 9B will not result in overtopping of downstream dams.  A fair-weather failure at Side Dam 9B, 

Falls Main Dam and Forks Main Dam all produce similar outflow at Slemon Lake, all of which will have 

insignificant impacts on downstream water levels.   
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Table 3 

Flood and Water Levels at the Reservoirs without Dam Failure 

Location Flood Parameters AEP1000 

AEP1000 + 

1/3(PMF- 

AEP1000) 

AEP1000 + 

2/3(PMF- 

AEP1000) 

PMF 

Snare Rapids Dam:                                     

Dam top = 224.0m                                   

Core Top = 223.0m                                    

FSL = 222.3 m 

Peak Inflow, Qi (m3/s) 560 765 970 1175 

Peak Outflow, Qo (m3/s) 527 698 893 1048 

Peak Head, Hp (m) 221.84 222.54 223.40 223.96 

Dam overtopping No No No No 

Snare Falls Dam:                                     

Dam Top = 205.7m                                        

Core Top = 204.8m                                  

FSL = 202.4m                                         

Saddle Dam 1 Top = 204.5 m 

Peak Inflow, Qi (m3/s) 527 694 931 1098 

Peak Outflow, Qo (m3/s) 527 694 931 1098 

Peak Head, Hp (m) 

203.49 

(1 gate)                    

204.90 

(2 gates) 

205.30 

(2 gates) 

206.00 

(2 gates) 

206.59 

(2 gates) 

Dam overtopping 
Yes (1 gate) 

No (2 gates) 
No Yes Yes 

Saddle Dam overtopping 
Yes (1 gate)                                              

Yes (2 gates) 
Yes Yes Yes 

Snare Cascades Dam:                           

Canal Dyke Top = 185.0m                                  

Dyke Core Top = 184.5m                      

FSL = 182.9 m 

Peak Inflow, Qi (m3/s) 526 694 931 1098 

Peak Outflow, Qo (m3/s) 526 694 931 1098 

Peak Head, Hp (m) 184.34 184.54 185.10 185.44 

Dam overtopping No Yes Yes Yes 

Snare Forks/Strutt Dams:                      

Dam Top = 176.8m                                    

Core Top = 175.57m                         

FSL = 173.7m                                               

Top of Dykes = 175.7m 

Peak Inflow, Qi (m3/s) 526 694 931 1098 

Peak Outflow, Qo (m3/s) 526 694 931 1098 

Peak Head, Hp (m) 175.74 175.96 176.20 176.33 

Dam overtopping Yes Yes Yes Yes 

Slemon Lake Outlet Peak Outflow, Qo (m3/s) 522 709 896 1083 

Notes: 1) At FSL, the 5B Spillway releases outflow greater than the 1000 years event 2) At Big Spruce Reservoir, PMF may induce 
lower water levels than indicated due to topographic low draws along the reservoir's rim 3) Bold shaded numbers represent Inflow 
Design Flood (IDF) event for the dam. 

A flood-induced failure at Main Dam during a 1,000 year event will likewise cause overtopping failure of all 

downstream structures and an outflow at Slemon Lake of over 3,500 m3/s with a depth of flow of 8.2m.   

Similarly, a failure at Spillway 5B will also overtop downstream structures with an outflow about a fifth that 

of a Main Dam failure.   The peak flood wave will take twenty nine (29) hours to reach Slemon Lake.   A flood-

induced failure of Snare Falls will result in overtopping of all downstream dams.  The magnitude of outflow 

at Slemon Lake is comparable for flood induced failures at Snare Cascades and Snare Forks.   

The fair-weather failure event with the greatest consequences occurs at Rapids Main Dam, which likely 

causes a cascade failure of downstream structures and a maximum water level in Marian Lake of 158.7m, or 
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2.15m above the normal lake level.  This compares with a peak in the previous study at 158.3m, or 1.75m.  

The peak water level will be expected to arrive at Marian Lake between nine (9) and fourteen (14) days. 

The flood-induced failure event with the greatest total consequences occurs at Rapids Main Dam as well, 

where a failure is also expected to cause a cascade failure of downstream structures.  The incremental water 

level rise for all flood events modelled varies from 0.9m to 1.0m, virtually indistinguishable.  The peak water 

level as a result of a PMF failure at Rapids Main Dam is 161.6m, an incremental rise of 0.9m compared with a 

Q1,000 event where the peak flood level is estimated at 160.2m, an incremental rise of 1.0m.   Differences in 

predicted water levels from the previous flood risk analysis are a result of a substantially higher value for the 

approximate PMF and assumptions with respect to antecedent conditions at the lower Snare tributaries 

during flooding. 

For a PMF event, results indicate Russell Lake is about 3.7 metres above normal without a dam failure, with 

an incremental rise of an additional 1.8 to 1.9 metres if Rapids Main Dam was to fail.  At Marian Lake, the 

lake level will rise 4.2 metres during the PMF without a dam failure, with an incremental rise of an additional 

0.9 metres if Rapids Main dam was to fail.  Peak flood levels at Marian Lake would be reached about 13.5 

days after failure of Snare Rapids Main Dam.   

Emergency Response Documentation 

The current format of the Emergency Preparedness Plan (EPP) is out of date and the information is not 

updated regularly.  Current industry practice is to have separate EPP and ERP documents, the former for 

stakeholder agencies and the NTPC and primarily related to the third parties outside the NTPC, while the 

latter is an internal document that outlines the NTPC’s response to emergencies.  The current EPP does not 

meet requirements of the Guidelines. 

The NTPC should upgrade their emergency management documentation to separate emergency planning 

with emergency response.  Both documents should be based on the PFMA included in the flood risk analysis 

and inundation maps provided.  With respect to notification, all emergency management documents should 

use the Dam Safety Engineer as the primary responsible person for an emergency situation.  Until such time 

as a revised EPP/ERP document is prepared, the NTPC should immediately update the current EPP and 

include a distribution sheet, as required in the EPP.  
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1.0 INTRODUCTION 

Northwest Territories Power Corporation (NTPC) retained Mitchelmore Engineering Company (Meco) to 

complete a Flood Risk Analysis at the Snare Hydro System, Northwest Territories (contract #465714) on 

September 22, 2014.  The objectives of the project are 

• Undertake a detailed failure modes analysis of the Snare River System to determine the impact of a 

dam failure on Snare facilities as well as downstream communities, 

• Provide direction to NTPC with respect to emergency planning activities, 

• Satisfy NTPC’s regulatory requirements as outlined in the Canadian Dam Association (CDA) 2007 

guidelines.  

The project was completed during the fall of 2014 and throughout 2015. 

1.1 Scope of Work 

The scope of work relates to all water control structures on the Snare Hydro System including dykes, dams, 

spillways, and other structures related to the System.  A detailed scope of work is summarized below 

a. Review of Existing Documentation – includes available drawings, reports and other documents 

provided by NTPC. 

b. Dam Classification - review of life safety, economic, environmental and cultural consequences of a 

dam failure, and confirm the classification of each structure in accordance with the 

i. Canadian Dam Association Guidelines (CDA 2007), and 

ii. Downstream Classification Guide, British Columbia Dam Safety Regulations. 

c. Flood Routing - perform flood routing analysis to determine the impact of the Inflow Design Flood 

(IDF) on 

• plant operations,  

• regulatory constraints,  

• the facilities, and  

• the environment.  

d. Flood Inundation – complete dam break model and route the flow through the downstream reach.  

Prepare flood inundation maps. 

e. Failure Modes Analysis - review the existing documentation to identify site specific condition or 

situations that could lead to an uncontrolled release of the reservoir.  

f. Site Inspection – Meco had personnel observe the reach by fly-over to observe population, 

environmental, cultural and archeologically sensitive areas for the purpose of failure modes analysis 

and dam classification.   

g. Review of Emergency Preparedness – Meco reviewed NTPC’s ability to respond to a potential 

emergency by reviewing the warning systems, training, and emergency response plans. 
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h. Review of Compliance with Previous Reports – Review previous recommendations made through 

inspections and assessments, and document the level of compliance with the recommendations. 

i. Training of Employer’s Staff - make arrangements to train one (1) NTPC engineer for a period not 

less than ten (10) working days for hydraulic models including  

• HEC-HMS and  

• HEC-RAS 

1.2 Deliverables 

The key deliverables for this work are as follows: 

Flood Inundation Mapping (flood risk zone maps) - showing areas that would be inundated if the dam 

failed rapidly. The maps will be incorporated into a wide range of land use policies by provincial and 

municipal governments including transportation, planning and infrastructure design, water resources, 

environmental assessment, land use development regulations and municipal plans. 

Flood Risk Analysis Report - A hard copy of the Flood Inundation Mapping will be annexed to the report.  

All maps will be submitted in digital form and scale will be 1:5000 with 25cm contour intervals for sensitive 

areas.  

 



Northwest Territories Power Corporation 

Snare Hydro Flood Risk Analysis 

Final Report 

Northwest Territories Power Corp., Snare Hydro Flood Risk Analysis 10224, Rev. 3 

© Meco 2015 All rights reserved, including all rights related to the use of this document or its contents. Page 3 

2.0 SITE DESCRIPTION AND BACKGROUND 

The Snare Hydro System is located on the Snare River, approximately 145 km northwest of Yellowknife, NT.  

All generation assets are owned and operated by NTPC and consists of four (4) generation facilities in series 

with a combined generation capacity of the four (4) plants is 29.4 MW with rated plant capacities as follows 

Snare Rapids  8.5MW 

Snare Falls  7.4MW  

Snare Cascades 4.3MW 

Snare Forks  9.2MW 

Snare Rapids is the furthest upstream facility followed by Snare Falls, approximately sixteen (16) kilometres 

downstream. Snare Cascades is located approximately three (3) kilometres downstream of Snare Falls while 

Snare Forks is the located at approximately eleven (11) kilometres downstream of Snare Cascades.  A 

general layout of the area is presented in Figure 1 in Appendix A.  

Currently the Snare Hydro System supplies 60% of the capacity and 80% of the energy requirements of the 

Yellowknife market.  Salient characteristics of the Snare Hydro system are presented in Table 2-1 and 

discussed further in subsequent sections.   

2.1 Snare Rapids 

The Snare Rapids facility includes five (5) water retaining structures that combine to form the Big Spruce 

Reservoir.  Big Spruce Reservoir has a maximum surface area of 130 km2 when full, with a live storage 

volume of 579x106 m3.  A stage-storage curve for Big Spruce Reservoir is presented in Figure 6. Snare Rapids 

provides flow regulation on an annual cycle for the entire system. 

• Rapids Main Dam - is a zoned earth fill embankment dam with central impervious core.  The dam 

has a crest length of approximately 220 metres and a maximum height of twenty one (21) metres.  

The crest and top of core elevations are 224.02m and 223.00m, respectively. 

• Side Dam 9B – is a sand fill embankment dam with an upstream clay blanket, a crest length of 

approximately fifty (50) metres and height of three (3) metres.  The crest and top of core elevations 

are 224.5m and 224.1m, respectively.  

• Side Dam 4 – is a zoned earth fill embankment dam with a maximum height of about eight (8) 

metres and a crest length in the order of 130 metres.  The crest and top of core elevations are 

225.25m and 224.4m, respectively. 

• 5B Spillway – is a stoplog controlled reinforced concrete buttress structure with eight (8) bays 

measuring 6.1 metres wide.  Two (2) central bays have deep sills, 6.85m below the underside of the 

deck, and six (6) bays have shallow sills, 3.81m below the underside of the deck.  Stoplogs are lifted 

by an electrically powered gantry crane. 

• 5B Dam - is a flanking structure consisting of a zoned earth fill dyke, 110 metres long and under four 

(4) metres high.  The crest and top of core elevations are 224.84m and 224.03m, respectively. 
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Table 2-1 

Characteristics of Hydraulic Structures at Snare Hydro System 

Facility Structures type Design crest (m) 
Top of 
Core (m) 

Max height 
(m) Length (m) 

U/S 
slope 

D/S 
slope Material 

Measuring 
instrument Description/ functions/ instruments / comments 

Snare Rapids 
(Reservoir FSL 
=222.29 m) 

Main Dam 224.02 223.00 21 220 3 : 1 2 : 1 Earthfill with imp. core Yes 
1) multilevel thermistor,2) heated sump for seepage at d/s left abutment, 3) 
sump for seepage from central dam portion and 4) sump for seepage from 
power tunnel 

Spillway 5B 
Bay 3 &4 sill level: 
215.4m  Others sill 
level: 219.75m 

 8.6 59.7 N/A N/A Concrete No 
1) flow control by stop logs electrically operated; 2) 8 bays = six bays each 
6m (wide) x 2.5m (deep) and two bays each 6m x 5.8m,3) seepage 
observation 

Side Dam 4 225.15 N/A 8 130 2.5 : 1 2.5 : 1 Sand/gravel fill, imp core No  

Side Dam 5B 224.94 min N/A N/A 110 2.5 : 1 2.5 : 1 Earth/ rockfill, imp core Yes 
leakage measured by weir; some seepage escape the weir direction; weir 
extension required-2006 DSR 

Side Dam 9B 223.4 min  3 60 3 : 1 3 : 1 Sandfill, u/s clay blanket No  

Snare Falls 
(Forebay 
reservoir FSL 
=202.38 m) 

Main Dam 205.74 204.82 23 152 2.5 : 1 2 : 1 Earth/ rockfill with imp. Core No with u/s berm crest top is 206.95 m 

Spillway (sluices) sill level: 195.38  7 
2 gates each 5.33m wide & 
7.1m high 

N/A N/A Concrete No 1 of 2 gates has heating arrangement - 2000 DSR 

Auxiliary weir 202.38  N/A 14 N/A N/A Concrete No To discharge plant Q in case of shut down 

Saddle Dam 1 207.26  2.6 100 N/A N/A Zoned earthfill, central core No 
More conservatively designed from main dam; crest lowered by 2.7m in 
2003 to better flood handling 

Saddle Dam 2 207.26  8 90 N/A N/A Zoned earthfill, central core  More conservatively designed from main dam 

Snare Cascade 
(Forebay 
reservoir FSL 
=182.88 m) 

Labyrinth spillway 182.88 N/A N/A 70 N/A N/A Concrete No  

Power Canal Dyke 185.00 184.5 N/A N/A 1.5 : 1 1.5 : 1 Concrete cutoff & rockfill No Dyke leakage issue; efflorescence issue in powerhouse turbine pit 

Snare Forks 
(Forebay 
Reservoir FSL 
=173.78 m) 

Forks Dam 176.78 175.57 10 105 NA NA Zoned rockfill, sloping core yes 
Culvert for seepage measurement but outlet underwater during last DSR 
inspection 

Strutt Lake Dam 176.78 175.57 18 160 2 : 1 1.5 : 1 Zoned rockfill, sloping core yes piezometers but not active for measurement 

Spillway 173.74  N/A 100 NA NA Conc. weir & rock cut channel No  

Dyke 1 175.7  N/A N/A N/A N/A Sandfill yes 

Breached in 2006; seepage monitoring weir (Q=1.42*h2.5 cms); restored 
recently by providing reverse filters at seepage points, raising crests with 
rockfill & gravel transition zones, imp. glacial till & rip rap for wave 
protection 

Dyke 2 175.7  N/A N/A N/A N/A Sandfill No 
Seepage problem like boils; restored recently by providing reverse filters at 
seepage points, raising crests with rockfill & gravel transition zones, imp. 
glacial till & rip rap for wave protection 

Dyke 3 175.7  N/A N/A N/A N/A Sandfill No 
Restored recently by providing reverse filters at seepage points, raising 
crests with rockfill & gravel transition zones, imp. Glacial till & rip rap for 
wave protection 

North dyke 176.78  N/A 120 N/A N/A Sandfill No  
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2.2 Snare Falls 

The Snare Falls facility is the second plant in the Snare Hydro System.  Falls reservoir has a live storage of 

3.4x106 m3.  The Snare Falls facility includes four (4) water retaining structures. 

• Falls Main Dam - is a zoned earth fill embankment founded on bedrock.  The crest is 152 metres 

long and it has a maximum height of approximately twenty three (23) metres.  The crest and top of 

core elevations are 205.74m and 204.82m, respectively. 

• Falls Spillway – is a two (2) gate reinforced concrete structure abutting rock at both ends.  Gates 

have a sill elevation of 195.39m and are 5.8m wide by 7.0m high.  Gates are operated from a metal 

clad steel superstructure.  Gates are separated by a 2.4m wide reinforced concrete pier.  To the right 

is a fourteen (14) metre long auxiliary overflow weir with crest at elevation 202.39m.  The purpose 

of the auxiliary weir is to discharge plant flow during shutdown. 

• Saddle Dam 1 – consists of a wide crested embankment with rock fill on both sides and fine soil in 

the middle.  The crest elevation is 204.3 m.  The crest is intended to act as a fuse structure if the 

reservoir maximum stage exceeds top of gates and auxiliary weir. 

• Saddle Dam 2 - is a zoned earth fill dam with a crest length of about ninety (90) metres and 

maximum height of eight (8) metres.  The crest elevation is 207.26 m. 

2.3 Snare Cascades 

The Snare Cascades facility is the third plant in the Snare Hydro System and the most recent.  It is a run-of-

river design with a labyrinth type spillway and rock fill canal that conveys water to the powerhouse.  

Cascades reservoir has a live storage of 0.2x106 m3.  The Snare Cascade facility includes two (2) water 

retaining structures. 

• Power Canal Dyke – is a 162 metre long canal dyke with a design crest elevation of 185.00m and is 

approximately seven (7) metres high at the maximum height. 

• Spillway – is a Labyrinth type, free overflow, reinforced concrete structure, with a sealed double cell 

box culvert and drainage gallery located at the left abutment.  The spillway is seventy (70) metres 

long and approximately five (5) metres high at the maximum height. 

2.4 Snare Forks 

The Snare Forks facility is the last plant in the Snare Hydro System.  Forks reservoir has a live storage of 6.5 x 

106 m3.  The Snare Forks facility includes seven (7) water retaining structures. 

• Snare Forks Dam – is a zoned rock fill dam with a sloping till core, sand and gravel filters and rock 

fill shells.  The dam has a crest length of 105m and a maximum height of ten (10) metres.  The crest 

and core top elevations are 176.79m and 175.58m, respectively. 

• Strutt Lake Dam – is a zoned rockfill dam with sloping till core, sand and gravel filters and rockfill 

shells.  The dam is an eighteen (18) meter high dam and located southeast of the Snare Forks Dam on 

the same reservoir.  The embankment dam has a crest elevation of 176.78m and core top at 175.57m. 
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• North Dyke – is an extension of Strutt Lake Dam and extends 120m north from the left abutment of 

Strutt Lake dam to close to the reservoir.  The structure is 380 metres long and less than two (2) 

metres high.  The crest elevation is 176.78m. 

• Dyke 1 – is an earth fill structure consisting primarily of sand fill.  The dam consists of a rock fill dyke 

with upstream till core and rock fill for erosion protection.  The current dyke is 300m long and three 

(3) metres high.  The crest elevation is 175.69m. 

• Dyke 2 – is an earth fill structure consisting primarily of sand fill with a silt liner on the upstream 

and a rock fill blanket for erosion protection.  The current dyke is 200m long and two (2) metres 

high.  The crest elevation is 175.97m. 

• Dyke 3 – is an earth fill structure consisting primarily of sand fill with a silt liner and a rock fill 

blanket for erosion protection on the upstream.  The current dyke is 260m long and two (2) metres 

high.  The crest elevation is 175.92m. 

• Spillway – is a broad crested reinforced concrete structure with downstream rock fill pavement.  The 

crest is 0.9 metres wide and there is a slight slope on the downstream.  The structure is 

approximately 100 meters long and is about three (3) metres high at the maximum section.  The 

crest elevation is 173.74m. 

2.5 Physiography and Nature 

The Snare Hydro System drainage area at Big Spruce Reservoir is 14,000 km2 (+/-).The incremental drainage 

area gain for the downstream hydroelectric stations is negligible.  Mean annual flow is 48.3 m3/s, or 3.45 

l/s/km2.   

Below Big Spruce, the Snare River reach has an extensive landscape associated with flat slopes and complex 

lakes. The energy gradient from Big Spruce Reservoir to Slemon Rapids is approximately seventy (70) 

metres over close to 70 kilometers and less than a metre for the remainder of the reach to Great Slave Lake, a 

distance of approximately seventy five (75) kilometres.  The lower reach is characterized by large lakes and a 

low energy gradient.  Hydraulic connections between the lakes appear to be alluvial channels. 

The system is in the Canadian Shield and terrain is controlled by competent, near surface bedrock.  Soils 

consist of glacial drift and peat.  Soils tend to be sandy and silty, with no known clay.  The climate is arctic 

and the soil foundations have discontinuous permafrost zones. 

There is an abundance of wildlife, including black bears, moose, caribou, muskrat, foxes and wolves.  Birds in 

the area include ptarmigan, geese, and swans.  Fish, including char and trout, populate the Snare River in 

abundance.  None of these species are endangered or threatened.  None of the flora or fauna is endangered or 

threatened (JLT 2011). 

Access to the Snare site is limited for much of the year to the 3,100 ft airstrip, owned and managed by the 

NTPC.  Overland access is by boat and portage.  The site is accessible from Behchoko by a winter road from 

January to March.  There is no rail access to the site. 

2.6 Site Inspection 

Site inspection of the hydropower facilities was completed from November 3rd to 4th, 2014, as follows:  
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Nov 3: Snare Forks: Forks Dam, Dyke 1, Dyke 2, Dyke 3 and Spillway   

Snare Falls: Main Dam, Saddle Dam 1 and 2 

Nov 4: Snare Rapids: Main Dam, Side Dam 9B, Side Dam 4, Spillway 5B 

Snare Cascades: Power Canal Dyke, Labyrinth Spillway 

  Helicopter flight from Snare Rapids to Behchoko 

 

Travel from Yellowknife to the Snare campsite was by a small aircraft with Air Tindi, November 3rd 2014. 

Accommodation for the inspection team was provided by NTPC at their staff house, just downstream of 

Snare Rapids Main Dam. Spillway 5B, Side Dam 4, Side Dam 5B & 9B in Snare Rapids system were accessed 

by a helicopter operated by the Summit Air.  All other structures were accessed by the all-weather road 

network at the site.  

The site inspection team members were: 

•    Perry Mitchelmore, P.Eng. - Geotechnical Specialist – Meco 

•    Zak Zakeria, P.Eng. - Hydrotechnical Specialist – Meco 

•    Gamini Heddiarchchiage, P.Eng. - Project Engineer – NTPC 

Wet weather conditions prevailed during the site inspection and varied from overcast to light snow.    The 

site visit consisted of a quick survey of all dams, spillway structures and associated equipment.  The purpose 

of the inspection was to assess the reach for modeling purposes and the structures for failure modes.  Snow 

cover prevented a thorough inspection of the structures.  Selected photographs are included in Appendix B.  

Overall, all the facilities were found to be in a fair to good condition.   

2.7 Previous Dam Safety Deficiencies 

A summary of recommendations from the last DSR (Meco 2011) are presented in Table 2.2.  There were 

forty-four (44) recommendations made, of which NTPC has addressed twenty six (26).  The remaining 

eighteen (18) are addressed herein or are still outstanding. 
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Table 2-2 

Snare Hydro – Recommendations Arising from 2011 Dam Safety Review 

DSR Category Issues / Action Identified in 2011 Status Comment 

Dam Classification 
Dam should be reclassified as per the recommendations contained in the 
current DSR 

VH  All Dam classifications are updated in the Snare OM&S Manual 

Dam Classification 
Dam design criteria should be changed to reflect the recommended 
classification in the current DSR. Dam design criteria include IDF, EDGM, and 
freeboard. 

H  All Dam design criteria are updated in the Snare OM&S Manual 

Site Inspection 

(Snare Rapids) 

At Rapids dam, install vertical monuments and periodic surveys to determine if 
frost heave is occurring. 

M X 
Vertical monuments are not installed.  NTPC does conduct annual 
surveys to verify crest grade, but surveys are not periodic from 
summer and winter.   

Site Inspection 

(Snare Rapids) 

At Rapids dam, the NTPC should monitor concrete deterioration at the 
waterline of the intake for progressive deterioration. 

L  Regularly inspected.  No Progression noted.   

Site Inspection 

(Snare Rapids) 

At spillway 5B, the NTPC should replace secondary concrete at bays 3 and 4 
and correct the process for heating the gains to mitigate future freeze/thaw 
action. 

VH X Design prepared.  Construction completed in 2015.. 

Site Inspection 

(Snare Rapids) 

At spillway 5B, the NTPC should repair undermining in the piers at Bays 3, 4 
and 5. 

VH X Construction completed in 2015. 

Site Inspection 

(Snare Rapids) 

At side dam 9B, observe the downstream slope of progressive signs of 
instability as part of regular surveillance. 

M  No instability observed.  

Site Inspection 

(Snare Falls) 

At main dam, saddle dam 1 and saddle dam 2, brush should be removed to 
permit more effective surveillance. 

M  Brush is removed. 

Site Inspection 

(Snare Falls) 

At the sluiceway left gate, monitor concrete deterioration at the heated gains 
for progressive deterioration. 

M X Did not visit site, no deterioration reported. 

Site Inspection 

(Snare Falls) 

At Saddle Dam 1, place a rock fill over the crest to mitigate against erosion of 
the crest during an overtopping event.  Excavate / clear a channel for flood 
discharge. 

H X 
No action taken on rock fill.  Vegetation is cleared.  Channel is not 
excavated. NTPC re-evaluating whether crest is to be protected. 

Site Inspection 

(Snare Falls) 

At Saddle Dam 2, perform a new crest survey and compare crest grade with 
design criteria. 

M  Survey complete lowest point is above the design level. 

Site Inspection 

(Snare Cascades) 

At the Labyrinth spillway, concrete deterioration is exposing rebar and will 
impact structural performance before long.  The NTPC should construct a new 
concrete surface over the spillway. 

VH  Test product installed in 2013.  Test verified in 2015. 

Site Inspection 

(Snare Cascades) 
Repair instability at the right abutment by placing rock fill berm M  Completed in 2015. 

Site Inspection 

(Snare Cascades) 

At the Canal rock fill dyke, left abutment of the spillway, extend the concrete 
retaining wall return to capture the entire rock fill. 

M 

  Complete. 

STATUS CODES 

✓  Completed and satisfactory  

X  Outstanding 

Priority Response Classification: 

Very High (VH) Immediate 

High (H) Within 1 Year 

Medium (M) Within 5 years 

Low (L)  Within 10 years 
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DSR Category Issues / Action Identified in 2011 Status Comment 

 

Snare Rapids Power 
Tunnel 

Implement program of investigation and analysis recommended by BGC 
Consultants during next planned annual shutdown. 

H X 
Not complete.  2011 DSR does not recommend completion of the 
work.  As part of PFMA, risk considerations may dictate work to be 
done. 

Site Inspection 

(Snare Cascades) 

At the canal dyke, replace the 0.5m of rock fill to re-establish the design crest 
elevation. 

H X Not complete. 

Site Inspection 

(Snare Forks) 
At Forks dam, reinstate the riprap on the upstream slope to crest grade. H  Completed in 2013. 

Site Inspection 

(Snare Forks) 

At Forks dam, North dyke, and Dyke 3, remove brush in next three to five 
years. 

M  Complete. 

Site Inspection 

(Snare Forks) 

At Forks dam, install a level gauge in the still water pool downstream of the 
dam and index water levels to reservoir levels. 

H  Installed in 2015. 

Site Inspection 

(Snare Forks) 

At Strutt Lake dam, the NTPC should continue to monitor riprap stability right 
of the intake as part of regular surveillance at the structures. 

L  No further instability observed.   

Site Inspection 

(Snare Forks) 

At Strutt Lake, the NTPC should consider replacing the reinforced concrete 
wall and walkway with a gabion wall and walkway to mitigate frost jacking. 

M X No action taken.  No action planned. 

Site Inspection 

(Snare Forks) 

At the North Dyke, there is visual evidence of limited soil displacement.  The 
NTPC to monitor and repair as needed. 

M Not observed. 

Site Inspection 

(Snare Forks) 

At Forks spillway, the NTPC need to reinstate the riprap pavement on the 
downstream of the spillway. 

H  Construction complete in 2015. 

Design & 
Construction 

Change project documents to define IDF for structures in the Snare system as a 
peak of 386 m3/s, 560 m3/s, and 763 m3/s for Low, Significant and High 
consequence structures, respectively. 

VH  All Dam design criteria are updated in the Snare OM&S Manual 

Design & 
Construction 

Flood routing indicates Saddle Dam No. 1 is required for safe discharge of the 
IDF if only one gate is operational.  The NTPC needs to maintain Saddle Dam 
No. 1 in a snow free condition during the winter months or installed heated 
gains in the second gate at Snare Falls. 

VH  NTPC report complete. 

Design & 
Construction 

The NTPC should monitor downstream slopes in rock fill at Cascades Canal, 
Strutt Lake and Forks Main Dam and note condition in field reports.  
Monitoring should be done as part of routing maintenance by operations staff. 

M  
Monitoring is ongoing.  Slopes should be surveyed to verify slope 
angle. 

Design & 
Construction 

Freeboard is marginal at Rapids Main Dam, Falls Main Dam, Strutt Lake Dam 
and Forks Dam.  No action is required at this time, but the NTPC should 
consider improving core elevation if future work is contemplated at each dam. 

M X No action taken.  No action planned. 

Design & 
Construction 

Prior to any change in operating conditions at Snare Rapids, a comprehensive 
investigation of leakage at the tunnel or lining of the tunnel is required. 

M X 
No change in operating environment.  Water levels are lower than 
normal in 2014. 

STATUS CODES 

✓  Completed and satisfactory  

X  Outstanding 

Priority Response Classification: 

Very High (VH) Immediate 

High (H) Within 1 Year 

Medium (M) Within 5 years 

Low (L)  Within 10 years 
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DSR Category Issues / Action Identified in 2011 Status Comment 

Design & 
Construction 

The NTPC should investigate flood discharge cost and reliability improvements 
at spillway 5B by installing a gate system compared with the current stop logs. 

H  
No action taken.  Currently being reviewed as a potential failure 
mode. 

Design & 
Construction 

The NTPC should improve structural reliability of spillway 5B by installing post 
tensioned anchors. 

H  
NTPC has had an independent review that considered the efficacy of a 
shear key in bedrock and passive anchors in stability. 

Design & 
Construction 

The NTPC should design a rock fill mattress to resist flow and ice loads at the 
Forks Spillway and install to design grade, as well as infill the upstream of the 
spillway to resist ice loads. 

M  Completed in 2015. 

Design & 
Construction 

The NTPC should improve structural reliability of Forks spillway by installing 
post tensioned anchors. 

M X No action taken.  No planning underway. 

Design & 
Construction 

Install weirs at all embankment dams at seepage points and monitor for both 
flow rate and turbidity 

M  

One (1) weir installed downstream of Forks Dyke No. 1.  Weir 
downstream of Rapids 5B reinstated in 2015.  NTPC continue to 
monitor flow downstream of Rapids Main Dam.  Turbidity is not 
monitored. 

Design & 
Construction 

Reinforce Spillway 5B and Forks Spillway with reinforced post tensioned 
anchors. 

H X No action taken.  No planning underway. 

Instrumentation 
At all embankment dams where seepage is observed, the NTPC should install 
weirs that can monitor and quantify both seepage rates and turbidity. 

VH X   Weirs installed and monitored.  Turbidity is not monitored.   

Instrumentation 
At spillway 5B, remove overgrown vegetation at the toe near the leakage point 
and re-instate a seepage monitoring weir close to the source of the leakage.  
Once complete, the downstream weir can be disregarded. 

H  Vegetation is cleared.  No planning underway to reinstate the weir. 

Instrumentation 
Install a staff gauge to monitor water levels in the pool downstream of Forks 
dam and develop a curve of pool level compared to reservoir elevation. 

M  Staff gauge installed in 2015.  Rating comes due in 2016. 

Instrumentation 
At Dyke #1, Forks Development, develop a rule curve of seepage rate versus 
reservoir elevation. 

M  Complete. 

OM&S 
The NTPC should develop a training manual for operators that will improve 
their understanding of surveillance methods and techniques. 

H X 
Informal training provided to operators by NTPC Dam Safety 
Engineer in April 2015.  The NTPC does not have a formal training 
manual that would promote consistency in training. 

Emergency 
Response Plan 

Update the ERP to include preventative and remedial action, command post 
location, site access information and warning systems. 

M X No information contained in EPP. 

Emergency 
Response Plan 

The NTPC need to develop pre-planned emergency response plans for 
anticipated actions, including sources of fill materials, resources, etc. 

M X No information contained in EPP. 

Emergency 
Preparedness 

The NTPC need to update the EPP contact information M  Last Updated March 2015.  Update included contact information only.   

Emergency 
Measures 

The NTPC Dyke #1 failed at the Forks in 2006.  The NTPC should prepare a 
lessons learned report on what they did right, what they did wrong, and what 
they would do differently next time.  They should then incorporate all useful 
information into their current EPP/ERP. 

H  Report prepared by Courage Projects Ltd. In March 2013. 

Public Safety NTPC should develop a Public Safety Plan (PSP) for the Snare. H X No action taken.  No planning underway. 

STATUS CODES 

✓  Completed and satisfactory  

X  Outstanding 

Priority Response Classification: 

Very High (VH) Immediate 

High (H) Within 1 Year 

Medium (M) Within 5 years 

Low (L)  Within 10 years 
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3.0 REVIEW  OF PREVIOUS REPORTS 

The following documents were reviewed to provide context and background for flood inundation and 

classification, as well as information on current designs, operations and performance of the Snare Hydro 

System.  

• Snare Hydro Dam Safety Review    AGRA Monenco October 2000 

• Comprehensive Dam Safety Review - Snare Hydro System KCB   December 2006 

• Dam Safety Review - Snare Hydro System   Meco   December 2011 

3.1 Snare Hydro Dam Safety Review, AGRA Monenco, October 2000 

AGRA Monenco completed the comprehensive dam safety review of Snare Hydro System in two phases. 

Phase 1 was a design review and site inspections and Phase 2 was a safety assessment of the critical 

components at each facility. The focus of Phase 1 was to analyze the design basis and operating practices for 

three of the four hydro plants, Snare Rapids, Snare Falls and Snare Forks. The study revised flood hydrology 

using an updated flood database of the region. A flood with AEP of 1,000 years was adopted as an inflow 

design flood (IDF) for the whole hydro system. Spillways at Snare Rapids, Snare Falls and Snare Forks were 

adequate to handle the IDF with acceptable forebay and reservoir levels. The study performed inundation 

mapping considering three flooding scenarios; fair-weather dam breach of Rapids Dam, PMF routing and 

Rapids Dam failure during PMF.   

Phase 2 included a review of recommendations from previous studies, instrumentation and monitoring, 

Emergency Preparedness Plan (EPP) and Operation, Maintenance and Surveillance (OMS) Manual. 

3.2 Comprehensive Dam Safety Review - Snare Hydro System, KCB, December 2006 

The 2006 DSR was completed by Klohn Crippen Berger (KCB) in accordance with the requirements of both 

the BC Dam Safety Regulation and the 1999 version of CDA Dam Safety Guidelines. The consequence 

category of the Snare Hydro dams and related IDF did not change from the previous DSR. The study 

reviewed flood hydrology with the additional years of data. The updated IDF didn’t deviate significantly from 

the value determined in the 2000 DSR.  The dams and appurtenant structures were evaluated with the 

standards of the dam safety guidelines and potential deficiencies were identified and ranked in the physical, 

operational and maintenance aspects.      

3.3 Dam Safety Review - Snare Hydro System, Meco, December 2011 

The 2011 DSR was completed in the framework of criteria in the 2007 version of the CDA Dam Safety 

Guidelines.  The 2011 DSR recommended changes in dam classification of the Snare Hydro. Snare Rapids 

Dam was classified as a High consequence structure with an IDF equivalent to one-third between PMF and a 

flood with AEP of 1,000 years. All other dams, Snare Falls Dam, Snare Cascade Power Dyke, Snare 

Forks/Strutt Dams, were given a Significant consequence category. IDF for these dams was the 1,000 year 

AEP flood. 
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Flood hydrology was reviewed with the updated database that incorporated eleven (11) additional years 

since the 2000 DSR (AGRA Monenco, 2000). The updated 1,000 year AEP flood was 560 m3/s, nearly 4% 

more than the previous value.  The design review did not identify any deficient structures in the system that 

was potentially at risk of failure. The site inspection assessed no serious deficiencies in the Snare Hydro 

System. There were some observed deficiencies that were highlighted in the DSR for maintenance and 

capital repair work.     
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4.0 FLOOD HYDROLOGY 

Hydrological design was last reviewed in detail over a decade ago (Agra-Monenco, 2000).  Since that time, 

there have not been any new gauging stations developed in the area or any extreme events to warrant a 

review of the design flood.  Previous flood studies and recent data indicated that the greatest recorded peak 

flow to date in the Snare River basin occurred in 1999.  The impact of this event was captured by Agra 

Monenco Inc in the 2000 DSR.   

4.1 Hydrology Data 

There is a scarcity of traditional data in the Snare River region on which to base hydrology estimates.  Water 

Survey of Canada (WSC) maintained a hydrometric station at Big Spruce reservoir, 07SA003 “Snare River at 

Big Spruce”, from 1949 to 1976.   The WSC maintains a second station, 07SA002 “Snare River below Ghost 

River” with records from 1947 to current.  However, there are inconsistencies in the data from 1947 to 1984.  

Data since 1985 is considered reliable. 

The NTPC currently uses a derived hydrological flow record using data from both WSC 07SA003 “Snare 

River at Big Spruce” and WSC 07SA002 “Snare River below Ghost River”.  The most complete data series was 

compiled in 2000 and consists of a maximum annual weekly data series.  The data series is derived by 

comparing data at the two WSC stations with flow records and reservoir elevations at Big Spruce reservoir.  

The data has not been updated since 2000.  There are potential errors in using derived flows, including 

transposing daily flows to weekly flow records, use of reservoir outflow and elevation in developing inflow 

records, etc.  For larger basins, such as the Snare River, the variation among the instantaneous, daily and 

weekly flood peaks is not considered significant.  Table 4.1 presents the derived flood series for Snare River 

at Big Spruce Reservoir up to 2000 and from WSC 07SA002 since 1985.  Statistical characteristics of the 

flood series are as below: 

Descriptor Derived Series 07SA002 

Mean annual flood (m3/s) 145 156 

Standard deviation (m3/s) 68 83 

Coefficient of skew 0.92 0.25 

Coefficient of variation 0.47 0.53 

 

The mean annual flood for the 07SA002 is about eight (8%) percent greater than the derived flow a Snare 

Rapids.  The Snare Rapids drainage area is larger than 07SA002 by a similar amount, which suggests the 

derived flow may underestimate the statistical flood at Snare by as much as fifteen percent (15%).   

 



Northwest Territories Power Corporation 

Snare Hydro Flood Risk Analysis 

   Final Report 

Northwest Territories Power Corp., Snare Hydro Flood Risk Analysis      10224, Rev. 3 

© Meco 2015 All rights reserved, including all rights related to the use of this document or its contents. Page 14 

Table 4-1 

Inflow Flood Data Series of Snare River at Big Spruce Reservoir 

Year 

Flood Peak (m3/s) 

Year 

Flood Peak (m3/s) Year Flood Peak (m3/s) 

Derived 07SA002 Derived 07SA002 Derived 07SA002 

1950 76 - 1972 190 - 1994 67 67.4 

1951 100 - 1973 106 - 1995 78 75.6 

1952 108 - 1974 156 - 1996 232 237 

1953 90 - 1975 165 - 1997 284 309 

1954 69 - 1976 62 - 1998 69 80 

1955 203 - 1977 122 - 1999 338 335 

1956 76 - 1978 77 - 2000 - 136 

1957 225 - 1979 166 - 2001 - 306 

1958 132 - 1980 68 - 2002 - 80 

1959 237 - 1981 67 - 2003 - 57.6 

1960 179 - 1982 107 - 2004 - 85 

1961 117 - 1983 139 - 2005 - 210 

1962 108 - 1984 300 - 2006 - 287 

1963 163 - 1985 207 180 2007 - 113 

1964 223 - 1986 214 224 2008 - 142 

1965 97 - 1987 129 136 2009 - 141 

1966 130 - 1988 162 170 2010 - 88.2 

1967 106 - 1989 104 101 2011 - 64.1 

1968 148 - 1990 124 144 2012 - 149 

1969 118 - 1991 225 255 2013 - 93.2 

1970 103 - 1992 161 178 2014 - 41.6 

1971 155 - 1993 190 200 2015 - - 

 

4.2 Review of Inflow Design Flood (IDF) 

Flood frequency analysis was performed in the HYFRAN software package on the two flood series to 

estimate floods with various return periods.  The software considers several potential distribution models, 

including the 3-Parameter Log-Normal (3PLN), Generalized Extreme Value (GEV) and Log-Pearson Type-III 

(LP3). The GEV distribution based on method of weighted moments provided a better fit for both data 

sheets.  Table 4-2 summarizes results of the flood frequency analysis.  
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Table 4-2 

Extreme Value Analysis at Big Spruce Reservoir (m3/s) 

Return Period (Years) Derived Flow Sequence Snare River Below Ghost River 

2 131 141 

10 235 270 

50 340 388 

100 386 439 

1,000 560 614 

10,000 783 798 

 

For High consequence dams, an estimate of the Probable Maximum Flood (PMF) is required to determine the 

appropriate Inflow Design Flood (IDF).  The NTPC have not completed a PMF study. In lieu, Empirical tools 

are used to develop an approximate PMF for the Snare Hydro System.  The approximate PMF can be 

estimated as the sum of the mean annual flood and the product of the standard deviation of the mean annual 

flood and a frequency factor. 

PMF=Q(mean annual flood) + KPMP*s(mean annual flood) 

According to the National Research Council Canada (NRCC, 1989), the frequency factors (Kpmp) for the 

probably maximum precipitation (PMP) have a range from 13 to 19 for Canada. 

Based on the study by Zhou et al, the ratio of PMF to 10,000 years return period can be ranged from 1.3 to 

1.8.  For the Snare River basin, the ratio is assumed to be not greater than 1.50, which gives an estimate of 

PMF at 1,175 m3/s using the derived flow and 1,200 m3/s using 07SA002, both resulting in a KPMP of 12.6 to 

15.1 which is in the NRCC range. 

The recommended IDF for the different classifications at Snare from the 2010 DSR are presented in Table 4-

3.  The table uses the existing derived data series to determine the IDF instead of the WSC data series at 

07SA002, but notes the latter results in approximately six (6%) higher estimates of peak flood flows for the 

High classification and eight (8%) percent for the Significant classification. 

Table 4-3 

Required IDF for Different Classifications 

Consequence Classification Annual Exceedance Probability (AEP) Qp (m3/s) 

Low 100 386 

Significant 1,000 560 

High 1/3 of 1,000 to PMF 763 

 

Flood hydrographs are required to incorporate volume and time in routing of floods through a system. The 

flood hydrograph shape is approximated using the 1999 flood event hydrograph observed at WSC gauge 
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07SA002, with the peak adjusted to correspond to different flood events.  Inflow hydrographs at Big Spruce 

Reservoir with an estimated annual exceedance probability of 1,000 years, an approximate PMF and 

intermediate floods equal to 1/3 and 2/3 of these events are plotted in Figure 2.   

4.3 Lower Snare River Basin 

Below Slemon Lake outlet, there are several large basins that have an influence on downstream incremental 

water levels during flooding.  At Russell Lake, in addition to flow from Snare River, there is contributing 

inflows from the Wecho River and the Bousso River.  Then there is the Emile River and La Martre Rivers, 

both tributaries to the Marian River which flows into Marian Lake along with inflow from Russell Lake. The 

relative locations of the adjacent basins to the Snare Watershed are presented in Figure 3.  A schematic of the 

Lower Snare River Reach is presented in Figure 17. 

Three of the tributary streams, Wecho River, Emile River and La Martre River, have gauging stations and 

have flow records available from Water Survey of Canada. Wecho River below outlet of Inglis Lake 

(07SA005), Emile River at outlet of Basler Lake (07TB001) and La Martre River below outlet of La Martre 

Lac (07TA001) have eleven (11), eighteen (18) and thirty-seven (37) years of data, respectively.  

Flow records indicated that the La Martre River and Emile River stations are downstream of large lakes and 

flood events are generally characterised by flat-peaked hydrographs compared to Wecho River, with gauged 

flows at the outlet of a relatively small lake. Flow monitoring is ongoing at La Martre River but is 

discontinued at the other two rivers.  

Drainage area of the gauged and un-gauged tributaries is presented in Table 4-4.  Flood frequency analysis 

was performed using HYFRAN analysis software on the gauged streams to estimate floods with different 

annual exceedance.  Floods for un-gauged drainage basins are estimated by transposing data using 

respective drainage areas.  The factor of 1.5 for PMF to a 10,000 year flood is used to estimate an 

approximate PMF for the sub-basins.  Table 4-4 summarizes the results of the flood frequency analysis and 

design floods. 

Table 4-4 

Design Floods of Sub-basins in Lower Snare River 

Sub-basin DA (km2) 

Peak Flow (m3/s) 

AEP1,000 AEP10,000 PMF 

Wecho River below outlet of Inglis Lake 3,400 152 216 324 

Bousso River plus local Russell Lake Drainage 4,650 208 295 443 

Emile River at outlet of Basler Lake 4,850 128 179 269 

Marian Local inflow 6,000 158 221 332 

La Martre River below outlet of La Martre Lac 13,900 128 152 228 

 

Design inflow hydrographs were generated by prorating the observed flood hydrographs of the gauged sites 

to the estimated design peaks of the sub-basins. Figure 4 present the 1,000 year flood and PMF hydrographs.
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5.0 POTENTIAL FAILURE MODES ANALYSIS 

The potential failures modes assessment (PFMA) is based on the principles outlined in the Federal (U.S.) 

Energy Regulatory Commission (FERC) Engineering Guidelines (2005) and United States Bureau of 

Reclamation (USBR) Best Practices (2012).  The analysis presented below is adapted to suit the objective and 

scope of work.   

All scenarios may not be represented, but the process aims to capture plausible sequences of events that may 

result in a potential failure at the dams.  There is always a risk of coincident extreme events causing an 

unforeseen hazard.  These can be unrelated, such as an earthquake during a flood event, but the probability 

of these two events occurring coincidentally is very low.  Extreme meteorological events can be related and 

events such as extreme snowfall, rainfall and temperature sequence, is typically captured in estimation of the 

PMF event.  For Snare Hydro, an approximate PMF is developed using empirical methods that include 

coincident extreme events, where they occur. 

Of course, events do not need to be extreme to result in dam failure.  Everyday mechanical and electrical 

failures can result in gates failing to operate that eventually lead to dam failure.  The process and effects of 

aging and creep on dam structures is not well documented but can have an impact on dam safety. 

5.1 Review of Available Information 

Meco collected and reviewed the following information pertaining to the Snare Hydro System and failure 

modes.   

• Emergency Preparedness Plan the Snare Hydro System 

• 2010 Dam Safety Review (Meco, 2011) 

• Best Practices and Risk Methodology (U.S. Department of the Interior, Bureau of Reclamation, 2012) 

• Engineering Guidelines for the Evaluation of Hydropower Projects (Federal Energy Regulatory 

Commission, 1991 (2005) 

The structures at the Snare Hydro System that have an impact on dam safety and consequences of a dam 

failure are outlined below. 

5.1.1 Embankment Dams 

There are fourteen embankment type dams in the Snare Hydro System; four (4) at Snare Rapids, three (3) at 

Snare Falls, one (1) at Snare Cascades and six (6) at Snare Forks.  Dams range in height from two (2) metres 

up to twenty-three (23) metres and in length from fifty (50) metres up to 380 metres.  A summary of 

structure features is presented in Table 5-1. 
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Table 5-1 

Summary of Embankment Dam Structures 

Name 
Year 

Built 
Type[1] Foundation Height Length 

Rapids - Side Dam 9B 1960 IV Glacial Till 3 50 

Rapids - 5B Side Dam 1962 IV Bedrock 4 110 

Falls -  Main Dam 1960 1 Granite Bedrock 23 152 

Falls - Saddle Dam No. 1 1960 III Granite Bedrock 2.6 100 

Falls - Saddle Dam No. 2 1960 III Soil 8 90 

Cascades - Channel Dyke 1996 V Bedrock 7 162 

Rapids - Main Dam 1948 I Granite Bedrock 21 220 

Rapids - Side Dam 4 1960 III Bedrock 8 130 

Forks - North Dyke 1976 IV Bedrock  380 

Forks - Strutt Lake Dam 1976 II Bedrock 18 160 

Forks - Main Dam 1976 II Bedrock 10 105 

Forks - Dyke #1 2006 IV Permafrost/Lacustrine Soil 3 300 

Forks - Dyke #2 1976 IV Permafrost/Lacustrine Soil 2 200 

Forks - Dyke #3  1976 IV Permafrost/Lacustrine Soil 2 260 

[1] Type I: Zoned rock fill embankment dam with central core and graded filters upstream and downstream of the core. 

Type II: Zoned rock fill embankment dam with inclined upstream core and graded filters upstream and downstream of the core. 

Type III: Homogeneous sand fill embankment dam 

Type IV: homogeneous sand fill embankment dam with an upstream core. 

Type V: Rock fill embankment dam with central concrete core wall. 

 

5.1.2 Concrete Structures 

There are four (4) concrete spillway structures at the Snare Hydro System; one at each development.  

Spillways range in height from five (5) metres up to seventeen (17) metres and in length from ten (10) 

metres up to 100 metres.  A summary of structure features is presented in Table 5-2. 
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Table 5-2 

Summary of Spillway Structures 

Name Year Built Type Foundation 
Height 

(m) 

Length 

(m) 

Spillway 5B 1962 
Stoplog Controlled Reinforced 

Concrete 
Bedrock 5.8 60 

Snare Falls 

Spillway 
1960 Gated Concrete Structure Bedrock 17 10 

Snare Cascades 

Spillway 
1996 

Free-Flow Labyrinth Concrete 

Spillway 
Bedrock 5 70 

Snare Forks 

Spillway 
1976 Free-Flow Concrete Weir Bedrock 2.25 100 

 

5.1.3 Mechanical and Electrical Equipment 

The mechanical and electrical components at the Snare system control discharges, including the gate hoist 

actuators, the gates and the stop logs.  Auxiliary equipment includes electric heating for the gates and de-

icing upstream.  The equipment is required to reliably operate under both normal and extreme load 

conditions.   

At Snare Rapids, flow control equipment is located at the power tunnel intake and at Spillway 5B.  At the 

intake, there is one (1) operational gate that controls flow to the turbine.  A second gate opening for the 

auxiliary tunnel does not have a gate.  The intake gate is operated by an electric motor hoist with wire cable.  

The NTPC performed an upgrade on the intake in 2010, adjusting the intake so the gates could be removed 

for inspection within the intake housing.   

At spillway 5B, there are eight stop log controlled bays.  Two bays have heated gains to prevent ice adhesion 

and difficulty in winter operation while the other six are unheated.  Stop logs are removed using a William 

Kennedy stop log lifter.  The lifter travels on a track to move from bay to bay.  Power for the lifter is supplied 

through a 6.9kV distribution line that was recently upgraded to improve reliability.  A backup gas generator 

is located in the housing for periods of power outage.  

At Snare Falls, flow control is through two gates for flood discharge and through the intake gate for power 

generation.  The two spillway gates are raised and lowered by a screw stem hoist at each side.  If power is 

unavailable, the gate can be lifted manually.  At the intake, there is one (1) operational gate and an intake for 

future expansion.  The gate is operated by an electric motor hoist with wire cable.  If the reservoir stage 

exceeded the spillway deck, additional spill capacity can be added by overtopping at Saddle dam No.1, which 

is intended to act as a fuse dam. 

At both Snare Cascades and Snare Forks, flow control is through an overflow spillway and the intake gate at 

the powerhouse.  With a free overflow spillway, there is no risk of a mechanical and electrical malfunction 

that will reduce dam safety. 
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5.2 Background Information on Failure Modes (FM’s) 

For the purposes of dam safety, the definition of a dam can be limited to the physical dam and all 

appurtenant structures immediately adjacent to the dam.  In the current analysis, we consider the dam, 

intake, gate and spillway as features of dam safety.  We consider the tunnel/penstock that is entombed 

within the dam or those sections immediately downstream that, if severed, would impact performance of the 

dam, as features of dam safety.  We have not considered the powerhouse as part of the dam.  Three typical 

failure modes and means of realizing them are discussed further. 

5.2.1 Fair Weather FM’s 

Fair weather FM’s represent risk of the greatest devastation.  They generally are unanticipated and/or 

unexpected, and can occur with the reservoir at or below the full supply level.  Three fair weather failure 

modes are discussed in detail. 

a. Internal Erosion (FM #1) 

The reservoir is at or below the maximum normal operating level. Seepage flows could increase over 

time through flaws or discontinuities in the fill material adjacent to the spillway control structure 

and/or conveyance feature (either chute or conduit), through cracks or joint openings in the 

spillway, in the foundation, or a combination of these. Seepage velocities could be sufficient to carry 

soil material, enlarging the discontinuities until a continuous conduit/pipe develops. Internal erosion 

would continue, eventually leading to a collapse of the conduit/pipe, eroding of the fill material 

adjacent to the spillway and/or foundation, which would end with uncontrolled release of the 

reservoir. 

b. Reinforced Concrete Structural Failure (FM #2) 

Reinforced concrete features (walls, slabs, conduits, tunnels, etc.) fail as a result of normal loading in 

combination with one or more deterioration mechanisms acting on the reinforced concrete and/or 

foundation over time. The root-causes tend to be the loss of the material and strength properties of 

the reinforced concrete and/or foundation, along with removal of concrete and/or foundation. The 

effects are typically reflected in the likelihood of events occurring for other potential failure or 

incident modes, such as the likelihood (probability) of open joints, offsets, surface irregularities, 

cracks and spalls. Types of deterioration mechanisms to be considered include: 

i. Freeze-thaw deterioration and/or frost-heave deterioration 

Structure distress is typically preceded by accumulation of water in soils adjacent to spillway 

features (such as walls or floor slabs), which then freeze and result in large stresses.  The 

displacement of the walls may create a seepage path along the interface of the walls and the 

adjacent embankment dam which could lead to internal erosion and uncontrolled release of the 

reservoir.  

ii. Alkali-silica-reaction (ASR) deterioration 

Due to alkalis in the cement and mineral constituents of some aggregates (opal and some volcanic 

rocks), a chemical reaction can occur resulting in large scale, excessive internal and overall 

expansion (cracking of the cement paste and aggregate).   
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iii. Sulfate deterioration 

Due to the presence of some salts (sodium, magnesium, and calcium), a chemical reaction can 

occur with the cement paste (hydrated lime and hydrated calcium aluminate) which leads to 

considerable expansion and disruption (cracking) of the cement paste. The repairs focus on 

surface cracking and spalling due to sulfate attack. In this case, there could be multiple 

deterioration mechanisms including sulfate attack, freeze thaw, and thermo-

expansion/contraction.  

iv. Acid deterioration 

Typically associated with mining operations, very high acid concentrated releases can enter a 

reservoir and significantly lower the pH of the water. The water can react with a concrete 

structure and result in “softening” (dissolving) the concrete paste (sand and cement).  

v. Chloride (corrosion) deterioration 

Due to exposure of reinforcement to the atmosphere, corrosion can take place that will 

eventually result in loss of strength properties and potential compromise of the reinforcement. 

Exposure of the reinforcement can result from other deterioration mechanisms such as freeze 

thaw, ASR, sulfate attack, and thermo- expansion/ contraction.    

vi. Thermo-expansion/contraction 

Due to radiant heat/cold, concrete surfaces expand/contract and may result in very large 

compressive stresses that tend to focus at or near contraction and/or control joints. These 

compressive stresses can result in cracking/spalling near the joints.   In cold climates, concrete 

surfaces contract and may result in large tensile stresses, which can lead to cracking and opening 

of contraction or control joints. 

vii. Sliding 

Typically associated with winter operation of a concrete structure, ice load causes an overload of 

the structure in the downstream direction that can cause the structure to side or overturn, or a 

combination of both.  The recommended ice load is 150 kN/m, located 300 mm below normal 

operating water level. 

c. Loss of foundation (differential settlement) (FM #3) 

Foundation loss can be due to internal erosion and/or settlement that results in diminished support 

of the overlying spillway, which could lead to structural failure (collapse) of the spillway features.  

Settlement in foundations can occur due to a number of reasons, including vertical compression of 

soil, internal erosion, permafrost losses and subsidence. 

5.2.2 Flood-Induced FM’s 

Flood induced failure modes are applicable when the spillway or discharge facilities are operated to pass 

flood events.  Flood induced failure modes become possible when the reservoir stage exceeds full supply 

level, and approaches or exceeds the maximum stage level for the design flood.  The following are FM’s for a 

flood induced event. 

a. Dam Overtopping (FM #4) 

Overtopping of a dam, dike and/or low area (saddle) on the reservoir rim occurs when a flood event 

overwhelms discharge capacity of the appurtenant structures. For an embankment dam, dyke, or 
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saddle on the reservoir rim, if the depth and duration of overtopping is sufficient, erosion will result, 

which could lead to breach and uncontrolled release of the reservoir. For a concrete dam, the failure 

mode is realized if the depth and duration of the overtopping is sufficient to erode abutments and/or 

foundation.  This may lead to undermining and destabilizing of the dam (due to downstream 

displacement).   

b. Elevated Reservoir Water Level (non-overtopping of dam) resulting in internal erosion (FM 

#5) 

Flood-induced internal erosion of fill material along the spillway features, in the foundation, or a 

combination, which may occur if the reservoir water level is substantially elevated above normal 

operations and/or what may have historically been experienced.  Once the reservoir is above the 

maximum normal operating level, seepage flows could increase through flaws or discontinuities in 

the fill material adjacent to the spillway, in the foundation, or a combination. Seepage velocities could 

be sufficient to carry soil material, enlarging the discontinuities until a continuous conduit/pipe 

develops. Internal erosion would progress, eventually leading to a collapse of the conduit/pipe, 

eroding of the fill material adjacent to the structure and/or foundation, which would end with 

uncontrolled release of the reservoir. 

c. Chute Wall Overtopping (FM #6) 

Flood-induced discharge that exceeds the maximum design discharge, which may result in 

overtopping of chute walls leading to erosion of adjacent fill material, undermining and failing of a 

portion of the chute. With extended operation, additional erosion could lead to head cutting and 

undermining of the control structure and an uncontrolled release of the reservoir.  

d. Conduit/Tunnel Pressurization (FM #7) 

Flood-induced discharge that exceeds the maximum design discharge which may result in 

pressurizing a conduit/tunnel that was designed for free-flow conditions. This pressurization could 

lead to two potential failure paths, one being the conduit/tunnel lining is overloaded and collapses, 

and the other involves injecting high-pressure flow through conduit/tunnel joints and/or cracks into 

the surrounding foundation material. With extended operation, erosion adjacent to the 

conduit/tunnel could lead to de-stabilizing a portion of the conduit/tunnel lining. Once the 

conduit/tunnel lining has failed, extensive internal erosion (if foundation consists of soil materials) 

extending to the upstream reservoir, and an uncontrolled release of the reservoir could result. 

e. Cavitation of Chute and/or Conduit/Tunnel (FM #8) 

Discharge through a concrete-lined chute or conduit/tunnel with flow surface offsets at joints and/or 

other surface irregularities such as cracks may create separation of high velocity flow at the flow 

surface which results in low pressure zones (vapor bubbles and/or voids form). These bubbles 

and/or voids rapidly collapse as they move into higher pressure zones, which issue high pressure 

shock waves. Swarms of collapsing bubbles and/or voids can lead to fatigue and erosion of the flow 

surface material such as a concrete or steel liner. Cavitation damage is cumulative and may not be 

significant upon first operation, but damage progression increases with operation time. With 
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extended operation, erosion of the concrete and foundation could lead to head cutting upstream to 

the reservoir and an uncontrolled release of the reservoir.  

f. Stagnation Pressure of Chute and/or Conduit/Tunnel (FM #9) 

Discharge through a concrete-lined chute or conduit/tunnel leads to introduction of high-velocity, 

high pressure flow through open flow surface joints or cracks, which can result in structural damage 

or failure of the concrete lining due to uplift pressures and/or erosion of the foundation. 

Displacement of portions of the concrete-lined chute or conduit/tunnel can expose the foundation to 

further erosion. With extended operation, erosion of the foundation could lead to additional head 

cutting (and undermining of the structure) upstream to the reservoir and an uncontrolled release. 

Stagnation pressure damage may occur during a single operation, or may be cumulative, as is the 

case with foundation erosion.  

g. Sweep out of Hydraulic Jump Stilling Basin (FM #10) 

Discharge exceeds original design levels and sweep out of the stilling basin occurs (i.e., the hydraulic 

jump moves out of and downstream of the stilling basin). Erosion and head cutting initiates in the 

foundation downstream of the stilling basin and progress upstream undermining and causing failure 

of the stilling basin. If flow durations are long enough, head cutting progresses upstream 

undermining and failing other spillway features such as the conveyance feature and control 

structure.  Undermining the control structure results in uncontrolled release of part or all of the 

reservoir. 

h.  Reinforced Concrete Structural Failure (FM #11) 

Reinforced concrete features (walls, slabs, conduits, tunnels, etc.) fail as a result of hydrologic loading 

which exceeds the design loads. Also, if there is concrete deterioration which may have weakened 

and/or damaged the concrete and/or foundation, the reinforced concrete structure could fail due to 

hydrologic loadings that are less than the original design loadings. The deteriorated concrete could 

exacerbate other hydrologic potential failure modes such as dam overtopping (due to gate binding), 

elevated reservoir levels leading to internal erosion, and cavitation and stagnation pressure (due to 

deteriorated flow surfaces).   

i. Sliding 

During a flood-induced failure, sliding may occur due to buoyant uplift forces beneath the 

structure.  Elevated reservoir levels increase the heel load and tailwater increases the toe load, 

which combine to significantly reduce the effective weight of the structure.  Ice thrust is typically 

not a factor in flood-induced sliding. 

 

i. Gate Failing to Operate (FM #12) 

If flood waters exceed the full supply level, spillways may need to be operated to ensure dam safety.  

Gated spillways can be either submerged or free overflow.  Failure of a gate to open may result in 

dam overtopping or a new maximum flood level.  There are several sub-sets of circumstances that 

could cause such a scenario, including; 
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• Power failure of the 6.9 kV line, 

• Failure of the electric hoist motors, 

• Fire at the gasoline generator, 

• Shifting of the gains, 

• Icing of the stoplog ends, 

• Rot in the stoplogs, and 

• Failure of the William Kennedy lifter parts. 

5.2.3 Seismic (Earthquake-induced) FMs 

Seismic induced FMs apply to a fair weather scenario with the reservoir at or below full supply level and 

none of the spillways operating.  The following are FM’s to consider during a seismic event. 

a. Internal Erosion (FM #13) 

Earthquake-induced internal erosion of fill material along the spillway features, in the foundation, or 

a combination, which would result from the reservoir water level at or below full supply level.  As a 

result of seismic-induced wall deflection or collapse, and separation of the walls from the 

surrounding fill material or cracking of the foundation, seepage flows could increase through the 

separation adjacent to the spillway or through foundation cracks or a combination. Seepage 

velocities could be sufficient to carry soil material, enlarging the discontinuities until a continuous 

conduit/pipe develops. Internal erosion would continue, eventually leading to a collapse of the 

conduit/pipe, eroding of the fill material adjacent to the spillway, and/or foundation, which would 

end with uncontrolled release of the reservoir. 

b. Gate Failure (FM #14) 

During an earthquake, one or more of the spillway gates fail or lower (in the case of drum and crest 

gates). If the reservoir water level exceeds the spillway crest, an uncontrolled release of a portion of 

the reservoir results. The seismic loadings could exacerbate existing mechanical and/or structural 

issues that would not lead to failure under normal loading conditions. Also, the seismic loadings 

could overstress and fail the spillway gates and/or associated features, such as radial gate trunnions 

even if there are not existing mechanical and/or structural issues. 

c. Reinforced concrete structural failure (FM #15) 

Reinforced concrete features (walls, piers, slabs, conduits, tunnels, etc.) fail as a result of seismic 

loading which exceeds the design loads. Also, if there is concrete deterioration which have weakened 

and/or damaged the concrete and/or foundation, the reinforced concrete structure could fail due to 

seismic loadings that are less than the original design loadings. The deteriorated concrete could 

exacerbate other seismic potential failure modes such as gate and pier failure, and internal erosion.  
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5.3 PFMA Screening 

A PFMA’s of the Snare Hydro System is completed and presented in Appendix E.  Overall, twenty (20) 

potential failure modes identified are screened using a PFMA Risk Screening Table.   A Failure Likelihood 

Category, as defined by the USBR 2012 is assigned to each PFM.  The assignment criteria are presented in 

Table 5-3 

Table 5-3 

Failure Likelihood Categories 

Category Description 

Remote 
Several events must occur concurrently or in series to cause failure.  Most, if not all of the 

events are unlikely to very unlikely, and failure potential is negligible or non-credible. 

Low 

The possibility cannot be ruled out, but there is no compelling evidence to suggest it has 

occurred or that a condition of flaw exists that could lead to its development (or a flood or an 

earthquake with an annual exceedance probability more remote than 1/100,000 years 

would likely cause failure). 

Moderate 

The fundamental condition or defect is known to exist; indirect evidence suggests it is 

plausible; and key evidence is weighted more heavily towards unlikely then likely (or a flood 

or earthquake with an annual exceedance probability between 1/100,000 and 1/10,000 

years would likely cause failure). 

High 

The fundamental condition or defect is known to exist; indirect evidence suggests it is 

plausible; and key evidence is weighted more heavily toward likely than unlikely (or a flood 

or an earthquake with an annual exceedance probability between 1/10,000 and 1/1,000 

years would likely cause failure). 

Very High 

There is direct evidence or substantial indirect evidence to suggest it has occurred and/or is 

likely to occur (or a flood or an earthquake with an annual exceedance probability more 

frequent (greater) than 1/1,000 years would likely cause failure). 

 

The screening process found no Very High Category PFM, two (2) High Category PFM, fourteen (14) 

Moderate Category PFMs and four (4) Low Category PFMs.  The PFMs listed by Category are summarized in 

Table 5-4. 
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Table 5-4 

PFMs by Category 

ID 

# 
PFM FM# Category 

1 Structural Failure at Main Dam Tunnel 
#1, #5, #7, 

#8, #9, #13 
Moderate 

2 Structural Failure at 5B Spillway #2 Low 

3 
High Flow Event at Big Spruce (Reservoir level approaches MFL, possibly 

exceeds MFL)  
#5 Moderate 

4 
Vandalism / Unauthorized Activity (Destruction of gate Hoist at Rapids 

Spillway 5B) 
#5, #12 Moderate 

5 Mechanical Failure (Gate Hoist at Rapids Spillway 5B) #4, #5, #12 Moderate 

6 
Uncontrolled settlement at 9B due to permafrost loss and/or Undetected 

internal erosion at 9B 
#3, #4 Moderate 

7 Ice Impact (Damages stoplogs and structure at Spillway 5B) #2, #11 Low 

8 Static Ice Load Exceeds Design Assumption (All concrete Structure) #2 Moderate 

9 Reduced Spillway Capacity at Falls from failure of Gate to Open   #2, #4 Moderate 

10 
High Flow Event at Falls Reservoir (Reservoir Level approaches MFL, 

possible exceeds MFL)  
#4, #5, #11 Moderate 

11 
High Flow Event at Cascades Reservoir (Reservoir Level approaches MFL, 

possible exceeds MFL)  
#4, #5, #11 Moderate 

12 
High Flow Event at Forks Reservoir (Reservoir Level approaches MFL, 

possible exceeds MFL)  
#4, #5, #11 Moderate 

13 Vandalism / Unauthorized Activity (Destruction of Falls gate Hoist) 
#2, #4, #5, 

#12 
Moderate 

14 Ice Cover at Side Dam 2 prevents emergency discharge  #4, #5 Moderate 

15 Structural Failure of Labyrinth Spillway #2 Moderate 

16 Uncontrolled settlement at Dyke 3 due to permafrost loss 
#1, #3, #4, 

#13 
High 

17 Structural Failure at Strutt Lake Penstock 
#5, #7, #8, 

#9 
Low 

18 Structural Failure of Forks Spillway #2 Moderate 

19 Earthquake exceeds EDGM  #2, #3, #13 Low 

20 Excessive Permafrost Loss at Dyke 1, Forks 
#1, #3, #4, 

#13 
High 
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The PFMs categorized as Low to High are further screened based on risk reduction measures. The 

effectiveness of each reduction measure and/or a combination of reduction measures and order of 

magnitude cost of the reduction measures are described in the following section. 

5.4 Risk Reduction Measures 

The risk reduction measures are categorized by Effectiveness Category, as defined in Table 5-5 and Order of 

Magnitude Cost Category, as defined in Table 5-6.  Risk mitigation matrices are presented in Figure 5. 

Table 5-5 

Effectiveness of Reduction Measures 

Effectiveness Category Definition 

Very Effective Reduces the Likelihood Category to Remote 

Effective Reduces the Likelihood Category to Low 

Moderately Effective 
Reduces the Likelihood Category to Moderate or High or Reduces 

risk but does not reduce Likelihood Category 

Ineffective Does not reduce the Likelihood Category 

Table 5-6 

Risk Reduction Measure Magnitude Cost Categories 

Order of Magnitude Cost Category Definition 

Operational 
Costs associated with NTPC personnel time, operations.  Not a 

capital cost. 

1 < $100,000 

2 $100,000 to $500,000 

3 $500,000 to $1,000,000 

4 > $1,000,000 
The table of Risk Reduction Measures is included as Appendix D. 

The two PFM’s with a High likelihood of occurrence are at the Snare Forks Hydro System, identified as PFM 

#16 and #19 in Appendix E and related to permafrost in the foundation.  In both cases, installation of a cut-

off wall or downstream berm is an effective risk reduction measure, but also with greater cost.  The current 

practice of monitoring, and topping up as needed, is defined as a moderately effective risk reduction 

measure. 

There are eight (8) operational measures identified as moderate likelihood PFM’s, mostly related to 

operation of the reservoir levels and monitoring.  Many measures are already in effect at the NTPC.  The 

distribution of the remaining measures is fairly regular through the different cost magnitudes.  The NTPC 

should consider all measures in future capital budget planning.  

Vandalism and/or unauthorized activity is assigned a moderate likelihood at the Snare Rapids and Falls 

Hydro Systems related to tampering with operation of the gates.  The PFM does not derive from malicious 

activity, but rather human error.  The risk reduction measure can be regular operation of the gates, to 
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installing fuse structures as fail safe measures.  The former is an operational decision and relatively low cost 

while construction of a fuse will cost more and may present technical challenges. 

Four (4) PFM’s with a moderate likelihood of occurrence are related to high flow events.  At Forks Spillway, 

NTPC have reinstated the rock fill mattress downstream of the spillway, as suggested.  At Cascades, NTPC 

should consider adding additional spill capacity in the rock fill canal to ensure structural integrity of the 

canal.  Big Spruce is a critical reservoir, and the NTPC should investigate an alternative means to safely 

discharge flood events if Spillway 5B fails to operate.  A fuse structure at 9B is an effective risk reduction 

measure. 

The existing tunnel under Rapids Main Dam has a moderate likelihood of occurrence, but the consequences 

are High.  A very effective risk reduction measure is to line the tunnel with steel or concrete.  A more passive 

risk reduction measure is effective surveillance practices.  A similar PFM is identified at Strutt Lake Dam.   

Static ice load is identified as a PFM with moderate likelihood of occurrence.  A very effective risk reduction 

measure is to post-tension the structures at Rapids Spillway 5B and Forks Spillway.  Less costly measures 

include installing bubbler systems, or more rigorous surveillance. 

There are three (3) operational measures identified as low likelihood PFM’s.  The relative cost to the NTPC is 

low.  Two (2) very effective measures involve lining the penstocks at Rapids and Forks, which are high cost 

but should be considered as realistic, particularly at Rapids Main Dam due to the consequences of a failure. 
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6.0 DAM BREAK ANALYSIS 

6.1 Digital Terrain Model 

The NTPC does not have a detailed digital terrain model (DTM) of the Snare Hydro System or the river and 

lake system below Snare Forks.  Meco developed a DTM from existing map sheets available in the public 

domain, old topographic data from the NTPC and a new survey completed in 2015 by Sub-Arctic Surveys.  

Canadian digital elevation data (CDED) tiled *.dem files are used as a main component of the DTM for the 

Snare River System.  Files are available for download and located at 

ftp://ftp2.cits.rncan.gc.ca/pub/geobase/official/cded/.  All files used in the DTM are listed in Table 6-1. 

Table 6-1 

CDED Files Used to Compile DTM 

Filename Comments 

085J13 STAGG RIVER 1-2 meter difference between 085J13 and 085K16 

085K16 BEDFORD POINT - 

085O04 SLEMON LAKE 4 meter difference between 085O04 and 085N01 

085N01 SHOTI LAKE 4-8 meter difference between 085N01 and 085N08 

085O05 POLLOCK LAKE - 

085N08 STRUTT LAKE 6-14 meter difference between 085N08 and 085N09 

085O12 BIGSPRUCE LAKE - 

085N09 LABRISH LAKE 11 meter difference between 085N09 and 085O12 

 

CDED consists of an ordered array of ground elevations at regularly spaced intervals. The source digital data, 

at a scale of 1:50,000, is extracted from the hydrographic elements of the National Topographic Data Base 

(NTDB) or various scaled positional data acquired from the territory. Depending on the latitude of the CDED 

section, the grid spacing, based on geographic coordinates, will vary in resolution from a minimum of 0.75 

arc seconds to a maximum 3 arc seconds for the 1:50,000 NTS tiles. Ground Elevations are recorded in 

meters relative to Mean Sea Level (MSL), based on the North American Datum 1983 (NAD83) horizontal 

reference datum.  Quality control of the DTM was verified by GPS based survey, conducted by Sub-Arctic 

Surveys (SAS) in November 2014 and May 2015.  The DTM, as compiled, has an estimated accuracy of 

plus/minus one metre (+/- 1.0 m) over the full Snare Hydro System. 

Eight (8) files were merged using Global Mapper and imported in Civil 3D to create the base DTM.  The 

Universal Transverse Mercator (UTM) coordinate system, zone 11 - 117 west (NAD83), was selected as a 

coordinate system to be compatible with previous survey information.  

The different DTM surfaces contained discrepancies in elevations at some of the tile boundaries.  In order to 

smooth the transition, the base surface was exported from Civil 3D as a .dem file and imported to Global 

Mapper which allowed contour lines to be generated from the terrain grid. Those contours were then 

exported as a .dxf file, imported back to Civil 3D and handled manually in order to develop a smooth 

transition between tiles and incorporated survey data provided by Sub-Arctic Surveys.  

ftp://ftp2.cits.rncan.gc.ca/pub/geobase/official/cded/
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The modified contour lines, break lines and points from previous surveys were used to create an updated 

ground surface that was converted to the HEC-RAS native ESRI .flt format using Saga GIS software. Once 

converted, the surface DTM was used to perform floodplain delineations in HEC-RAS Mapper.  

The DTM did not provide any bathymetric information on lake and channel depths.  Indirect methods are 

used to estimate plausible lake and channel bathymetry.  Slemon Lake is represented by cross-sections and 

bathymetry is assumed to have only a negligible impact on the model.  Russell and Marian Lakes are much 

larger and are modelled using stage-storage-area curves assuming a trapezoidal shape with 16H:1V 

shoreline slopes.   

Bathymetry was estimated for channels linking the lakes,  the reach between Slemon Lake and Russell Lake, 

Russell Channel, the reach between Russell and Marian Lakes, and Frank Channel, i.e., the reach between 

Marian and Great Slave Lake, using a variety of information.  Two general approaches were adopted; 

calibration of channel hydraulics using mean annual flood and assuming of a trapezoidal shape.  Survey 

information from SAS is used to determine the hydraulic slope at each channel.  Given the uncertainty in 

data, the bathymetric models that provide the more conservative result is reported in the results. 

The NTPC use local datum to define the four (4) hydro systems which is not related to geodetic.  The HEC-

RAS model accurately represents the true elevation difference between systems by artificially lowering 

Slemon Lake outlet, then entering the corrected elevation in the model.   The data is presented consistent 

with operating data to reduce potential confusion, but the analysis is achieved using true elevation 

differences between the various components. 

6.2 HEC-RAS Routing 

The hydraulic model was set up to represent the Snare River reach from Snare Rapids Main Dam to the 

Slemon Lake outlet. HEC-RAS has the capability to perform flood routing with and without dam failures 

using unsteady flow routing procedures and analyzes the modifications to a flood wave as it advances 

through the downstream reach, including its travel time and resulting water surface elevations.  

Dam failure models are prepared for all major structures in the Snare Hydro System. 

Data requirements for performing the flood routing analysis in HEC-RAS are 

• Cross-sections 

• Stage-Storage Curves 

• Inline structures including dams and spillways 

• Roughness coefficients for reservoirs, river channels and floodplains 

• Discharge ratings of outlets  

• Upstream and lateral inflow hydrographs, and 

• Downstream boundary conditions. 

6.2.1 Cross Sections 

The DTM with the background images is used to develop geo-referenced cross-sections in the AutoCAD Civil 

3D environment.  The cross-sections covered the main channels with adequate extensions into the 
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floodplains to ensure that the expected water surface during the extreme flood events was within the bounds 

of the cross sections. Cross-section plots are presented in Appendix C. 

6.2.2 Stage-Storage Curves 

Big Spruce Reservoir is the main reservoir for the Snare Hydro System, with a surface area of approximately 

130 square kilometers and total storage of 1,332 x 106 m3 at FSL.  The stage-storage area curve for Big 

Spruce is presented in Figure 6. 

The reservoirs at Snare Falls and Forks are small, relative to Big Spruce.  They have approximate surface 

areas of 5.7 and 16.7 square kilometers respectively and total storage of 72.6 and 52.9 million cubic metres 

at FSL, respectively. 

Snare Cascades is a run-of-river system with negligible storage.  The forebays at Snare Falls, Cascades and 

Forks were modelled using cross-sections and average bed gradient from the upstream toe of each dam. 

Strutt Lake, located downstream of Snare Forks, joins Snare River from the left bank. A hydraulic connection 

of Strutt Lake to the River was simulated as storage in the model, with an assumed lateral structure such that 

the structure did not impede inflow and outflow from Strutt Lake. Cross sections were carefully placed to 

represent Slemon Lake and ensure that the natural lake was adequately represented.  Figure 7 presents the 

location map of cross-sections of the three routes including Snare main channel, spillway 5B channel and 

Side Dam/9B channel.  Bed geometries representing Snare River main channel, spillway 5B channel and Side 

Dam/ 9B channel are respectively shown in Figures 8.  All other structures discharge directly into the Snare 

River upon failure.  

6.2.3 Dams and Spillways 

The geometry of the dams and spillways are incorporated in the HEC-RAS model at the appropriate cross 

sections. 

At 5B Spillway, flood discharge is through stoplog controlled bays and events were routed with all stoplogs 

removed.  With the gradual formation of flood events in the Snare River basin and large flood surcharge 

capacity of Big Spruce reservoir, NTPC can timely arrange and dispatch competent staff to remove stoplogs 

from the spillway during flood events. 

At Snare Falls,  the discharge rating curve at the gates is complex since flow transitions between free orifice, 

submerged orifice, free overflow weir and submerged weir when the headwater level, tailwater level, gate 

opening and number of gates open changes. The transition between these flow regimes was achieved 

automatically in HEC-RAS.  Flood events were routed downstream with scenarios involving one (1) gate and 

two (2) gates fully open.  

Snare Cascades facility has a labyrinth type spillway with a total width of seventy (70) metres. A labyrinth 

weir is hydraulically efficient at low head to weir height ratios. In an extreme flood, where high head to weir 

height ratios are expected, the spillway was modeled as a normal weir in the HEC-RAS model.  
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The spillway at Snare Forks is modeled as a broad crested weir in HEC-RAS using typical discharge 

coefficients. Dykes 1 to 3 and North Dyke were also incorporated in the model as broad crested overflow 

weirs.  

Discharge rating curves of spillways at full capacities are plotted in Figure 9. 

6.2.4 Roughness Coefficients 

Manning’s roughness values are used in the HEC-RAS analysis to account for the ground cover in the 

overbank areas. The roughness coefficients estimated for the main channels and overbank areas are 0.035 

and 0.1, respectively. These coefficients are sometimes available through a calibration process, but there is 

no available information at the Snare Hydro System to calibrate the model.  The selected values are 

considered typical for the observed terrain. 

6.2.5 Inflow Hydrographs 

Design flood events developed in the previous DSR (Meco, 2011) are incorporated as inflow hydrographs in 

the unsteady flow editor of the HEC-RAS model. Flood events with an estimated annual exceedance 

probability of 1,000 years, an approximate PMF and intermediate floods equal to 1/3 and 2/3 of these events 

are plotted in Figure 2.  There are no significant lateral channels along the Snare River reach from Snare 

Rapids Dam to the Slemon Lake outlet that require tributary hydrographs.  These local flows are incidental to 

the flood event estimates. 

6.2.6 Boundary and Initial Conditions 

Big Spruce Reservoir is modeled as the upstream boundary with the different inflow hydrographs as the 

boundary condition. Gates added to dams were controlled by T. S. Gate Openings boundary condition in the 

unsteady flow editor. Normal depth at Slemon Lake outlet was used as the downstream boundary condition. 

For the HEC-RAS model, the Snare River reach terminates at the outlet of Slemon Lake.  

6.2.7 Flood Routing without Dam Break 

The HEC-RAS model was run to pass design flood events without dam failure. The flood events included 

Q1000, an approximate PMF and intermediate floods between Q1000 and the approximate PMF. The flood 

events were set as inflow hydrographs to the Big Spruce Reservoir initially at full supply level. Model results 

are summarized in Table 6-2.  
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Table 6-2 

Flood and Water Levels at the Reservoirs without Dam Failure 

Location Flood Parameters Q1000 

Q1000 + 

1/3(PMF- 

Q1000) 

Q1000 + 

2/3(PMF- 

Q1000) 

PMF 

Snare Rapids Dam:                                     

Dam top = 224.0m                                   

Core Top = 223.0m                                    

FSL = 222.3 m 

Peak Inflow, Qi 

(m3/s) 
560 765 970 1175 

Peak Outflow, Qo 

(m3/s) 
526 698 931 1098 

Peak Head, Hp (m) 221.84 222.5 223.4 224.0 

Dam overtopping No No No No 

Snare Falls Dam:                                     

Dam Top = 205.7m                                        

Core Top = 204.8m                                  

Spillway Abut. Top = 204.2m                                      

FSL = 202.4m                                         

Saddle Dam 1 Top = 204.5 m 

Peak Inflow, Qi 

(m3/s) 
526 698 931 1098 

Peak Outflow, Qo 

(m3/s) 
525 698 931 1098 

Peak Head, Hp (m) 

203.49 

(1 gate open)                    

204.1 

(2 gates open) 

205.3 

(2 gates open) 

 

206.0 

(2 gates 

open) 

206.6 

(2 gates open) 

Dam overtopping 

Yes (1 gate 

open) 

No (2 gates 

open) 

No Yes Yes 

Spillway abut. 

Overtopping 

Yes (1 gate 

open)                                              

Yes (2 gates 

open) 

Yes Yes Yes 

Snare Cascades Dam:                           

Canal Dyke Top = 185.0m                                  

Dyke Core Top = 184.5m                      

FSL = 182.9 m 

Peak Inflow, Qi 

(m3/s) 
526 698 931 1098 

Peak Outflow, Qo 

(m3/s) 
526 698 931 1098 

Peak Head, Hp (m) 184.3 184.5 185.1 185.4 

Dam overtopping No No Yes Yes 

Snare Forks/Strutt Dams:                      

Dam Top = 176.8m                                    

Core Top = 175.57m                         

FSL = 173.7m                                               

Dyke Top 1, 2 and 3 = 175.7m 

Peak Inflow, Qi 

(m3/s) 
526 698 931 1098 

Peak Outflow, Qo 

(m3/s) 
526 698 931 1098 

Peak Head, Hp (m) 175.8 176.0 176.2 176.3 

Dam overtopping Yes Yes Yes Yes 

Notes: 1) At FSL, Spillway 5B releases outflow greater than the 1,000 years event 2) At Big Spruce Reservoir, PMF may induce lower water levels than 
indicated due to topographic low draws along the reservoir's rim  

With Snare River at the Q1000 event, the surcharge level in Big Spruce reservoir is 221.84m, 1.8m below the 

dam crest. With PMF as an inflow hydrograph, the flood surcharge approaches the dam crest. This indicates 



Northwest Territories Power Corporation 

Snare Hydro Flood Risk Analysis 

   Final Report 

Northwest Territories Power Corp., Snare Hydro Flood Risk Analysis      10224, Rev. 3 

© Meco 2015 All rights reserved, including all rights related to the use of this document or its contents. Page 34 

that Spillway 5B would handle major flood events except PMF. It is recommended that Big Spruce Reservoir 

should be maintained at a level lower than FSL before the advent of PMF.  

Forebay reservoir at Snare Falls would experience maximum flood levels that would overtop the spillway 

abutments even with the two vertical sluice gates fully open. Under one gate opening condition, the main 

dam would overtop during Q1000. PMF would overtop all structures at Snare Falls.  

At Snare Cascades, Power Canal Dyke would pass the Q1000 and PMF would overtop the structure. Main dams 

at Snare Forks would not be overtopped even at the extreme flood event (PMF) but dykes would overtop at 

all major floods including Q1000 and PMF.  Modelled peak flow at the Slemon Lake outlet are summarized as  

Event Slemon Outlet Flow (m3/s) 

Q`1,000 520 

1/3 [PMF- Q1,000] 691 

2/3 [PMF- Q1,000] 901 

PMF 1083 

Figure 10 presents the flood hydrographs for Q1000 and PMF including the intermediate floods at the Slemon 

Lake outlet. The hydrographs were input to the routing model of Russell Lake and Marian Lake for 

estimating water levels in Marian Lake. 

6.3 Breach Parameters 

In dam failure analyses, embankment dams are generally assumed to fail at the deepest section. Several 

methods are available to estimate breach parameters during failure. The following are a few examples: 

• Froehlich (1987, 1995b, 2008) 

• Federal Energy Regulatory Commission (FERC, 1993)  

• MacDonald and Langridge-Menopolis (1984) 

• Von Thun and Gillette (1990), and 

• Reclamation (1988) 

During a flood event, dam failure is assumed to occur at the peak water level n the reservoir or at the peak 

water depth of overtopping if the dam overtops. The initial flow in the downstream reach is determined by 

the spillway rating curve.  Fair-weather dam failures are assumed to occur with the reservoirs at full supply 

level and river inflows at the mean annual flow.  

Breach parameters are estimated using the criteria outlined in Engineering Guidelines for the Evaluation of 

Hydropower Projects, Chapter 2, Selecting and Accommodating Inflow Design Floods for Dams, FERC. The 

procedure defines ranges of values for three critical breach parameters: average breach width, side slope of 

breach and breach formation time.  

Table 6-3 summarizes the breach parameters at all dams.  The parameters are applied to fair-weather and 

flood-induced failures.  A base flow of fifty (50) m3/s, consistent with the annual daily average flow, is 
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assumed during the fair-weather failures.  Fair-weather breaches are assumed to occur due to piping or 

seismic failure without prior warning. 

Table 6-3 

Breach Parameters 

 Structure 

Dam 

Crest 

(m) 

Breach 

Bottom 

Elevation 

(m) 

Breach 

Depth 

(m) 

Ave. 

Breach 

Width 

(m) Side Slopes 

Breach 

Formation 

Time (hours) 

Snare Rapids Dam 224.0 203 21 74 0.5H:1.0V 0.5 

5B Spillway/ Side Dam 224.0 215 9 44 1.0H:1.0V 0.2 

9B Side Dam 224.0 220 4 21 1.5H:1.0V 0.2 

Snare Falls Dam 205.7 187 19 67 0.25H:1.0V 0.5 

Cascade Power Canal Dyke 185.0 180 5 37 1.0H:1.0V 0.25 

Snare Forks Dam 176.8 168 9 40 1.0H:1.0V 0.5 

 

6.5 Fair-weather Failure 

Fair-weather failures are prepared for all dams in the Snare Hydro System. Main assumptions in the failure 

analysis are: 1) reservoirs are at full supply level, and 2) an internal erosion failure occurs at the base of 

structures.  The implicit assumptions are: 

• All stoplogs were in place in the 5B Spillway 

• Both vertical gates at Snare Falls Dam are closed 

A FWF at Snare Rapids Hydro will have the more significant downstream consequences, particularly with 

FWF at Rapids Main Dam and Spillway 5B.  Consequences of FWF at other structures are relatively 

insignificant in comparison.  Results of the HEC-RAS models are summarized below.   

FWF Model Slemon Outlet Peak Flow (m3/s) 

Rapids Main Dam 3357 

Side Dam 9B 175 

Spillway 5B 842 

Falls Main Dam 143 

Cascades Canal Dyke 49 

Forks Main Dam 138 

Cascade Failure from FWF at Rapids Main Dam 3460 

 

Details of the FWF models for Rapids Main Dam, Side Dam 9B and Spillway 5B are summarized in Table 6-4. 

A FWF at Snare Rapids Main Dam will overtop all downstream structures and results in a 7.9m high flood 

wave at Slemon outlet.   The flood wave will take about two (2) days to reach the Slemon Lake outlet.   
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A FWF at 5B will also have a significant impact on the downstream structures.   The dam failure Floodwave 

would overtop Snare Falls and Snare Cascades by nearly two (2) meters and cause the forebay reservoir 

level at Snare Forks approaching the top of dam.  If Snare dykes are allowed to overtop, the Main dam and 

Strutt Lake dam may survive overtopping at Snare Forks.  The flood wave at Slemon outlet will be 3.9m high.  

A FWF at 9B does not overtop any downstream structures.  The impacts further downstream will be similar 

for failures at Side Dam 9B, Falls Main Dam and Forks Main Dam. 

Fair-weather failure hydrographs at Slemon Lake Outlet are presented in Figure 11.  These hydrographs 

were used as upstream controls for the HEC-HMS model to estimate Lake levels at Russell Lake and Marian 

Lake.  Detailed output tables of the model runs are presented in Appendix D. 

Table 6-4 

HEC-RAS Model for Snare River (Fair-Weather Scenario) 

Failure Scenario 

Outlets 

Conditio

n 

Flood Parameters 

Location 

Downstrea

m of Dam 

Breach 

Falls Dam 

(Design 

Crest: 

205.7 m) 

Cascades 

Dyke (Design 

Crest: 185 m) 

Forks/Strutt 

Lake Dam 

(Design 

Crest: 176.8 

m) 

Slemon 

Lake 

Outlet 

Snare Rapids Dam: 

Dam top = 224.0 m 

Dam Height = 21 m 

FSL = 222.3 m 

1)  All 

stoplogs at 

Spillway 5B 

are in place. 

2)  Both 

Sluiceways 

at Snare 

Falls are 

fully closed 

Location d/s of Rapids dam (km) 0 14 18 33 76 

Qp (m3/s) 7463 7132 7131 6825 3357 

Hp (m) 213.1 211.1 191.3 179.1 163.9 

Min channel bed level (m) 201.0 183.0 179.0 167.0 156.0 

Water depth (m) 12.1 28.1 12.3 12.1 7.9 

V (m/s) 8.1 1.4 4.8 2.1 3.4 

Time to peak stage (hours) 0 8.0 8.3 12.5 48.0 

Side Dam/Spillway 

5B: 

Dam Top=224.9 m 

Dam Height ~8.6 m 

FSL=222.3 m 

1)  All 

stoplogs at 

Spillway 5B 

are in place. 

2)  Both 

Sluiceways 

at Snare 

Falls are 

fully closed. 

Location d/s of Side Dam 5B (km) 0 20 24 39 82 

Qp (m3/s) 1778 1517 1517 1484 842 

Hp (m) 220.43 207.4 187.3 176.8 159.8 

Min channel bed level (m) 214 183.0 179.0 167.0 156.0 

Water depth (m) 6.4 24.4 8.3 9.8 3.8 

V (m/s) 1.8 0.4 1.7 0.5 2.0 

Time to peak stage (hours) 0 20.0 20.3 26.3 87.0 

Side Dam 9B: 

Dam Top = 223.4 m 

Dam Height = 3 m 

FSL = 222.3 m 

1)  All 

stoplogs at 

Spillway 5B 

are in place. 

2)  Both 

Sluiceways 

at Snare 

Falls are 

fully closed 

Location d/s of Side Dam 9B (km) 0 20 24 39 82 

Qp (m3/s) 199 200 200 198 175 

Hp (m) 221.7 204.9 184.3 174.9 157.5 

Min channel bed level (m) 220 183 179.0 167.0 156.0 

Water depth (m) 1.7 21.9 5.3 7.9 1.5 

V (m/s) 2.3 0.1 0.4 0.1 1.1 

Time to peak stage (hours) 0 135 135 144 216 
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6.6 Dam Failure during Floods 

Flood-induced failure models are prepared for events with an AEP of 1,000 years, the PMF and intermediate 

events with a magnitude one-third and two-thirds the difference between the PMF and Q1,000.  HEC-RAS 

model results are presented in Table 6-5 (a-d).  Embankment dams were allowed to fail at the peak of the 

inflow hydrographs with controlled outlets fully open and operational. The following dam breaching 

scenarios were modelled: 

• Failure at the maximum reservoir level during the event at Snare Rapids Dam 

• Failure at the maximum reservoir level during the event at Snare Falls Dam, and 

• Failure at the maximum reservoir level during the event at Forks Dam. 

At the downstream structures, upstream structures are assumed to survive.  Failure of Snare Rapids Dam 

resulted in the greatest flooding condition in the Snare River valley overtopping the Snare Hydro facilities: 

Snare Falls, Snare Cascade and Snare Forks. Flood hydrographs at the Slemon Lake Outlet as a result of 

failure at the main structures during the Q1000 and PMF events and intermediate events are presented in 

Figures 12 - 15.  Detailed model output tables are presented in Appendix D.      

Peak flood levels would be reached about two (2) days at the Slemon Lake outlet after failure of Snare Rapids 

Main Dam. The hydrographs were input to the routing model for Russell Lake and Marian Lake. 
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Table 6-5(a) 

Dam Failure Scenarios at Flood Event Q1,000 

Failure Scenario 

Outlets 

Conditio

n 

Flood Parameters 

Location 

Downstrea

m of Dam 

Breach 

Falls Dam 

(Design 

Crest: 

205.7 m) 

Cascades 

Dyke (Design 

Crest: 185 m) 

Forks/Strutt 

Lake Dam 

(Design 

Crest: 176.8 

m) 

Slemon 

Lake 

Outlet 

Rapids Dam failure 

at Q1,000 

1)  All 

stoplogs at 

Spillway 5B 

are off. 

2)  Both 

gates at 

Snare Falls 

are fully 

open 

Location d/s of Rapids dam (km) 0 14 18 33 76 

Qp (m3/s) 7707 7285 7283 6968 3550 

Hp (m) 213.2 211.2 191.3 179.1 164.2 

Min channel bed level (m) 201.0 183.0 179.0 167.0 156.0 

Water depth (m) 12.2 28.2 12.3 12.1 8.2 

V (m/s) 2.3 1.5 4.9 2.1 3.5 

Time to peak stage (hours) 0 8.0 8.3 12.5 48 

Falls Dam failure at 

Q1,000 

1)  All 

stoplogs at 

Spillway 5B 

are off. 

2)  Both 

gates at 

Snare Falls 

are fully 

open 

Location d/s of Falls Dam (km) 0 - 4 19 62 

Qp (m3/s) 5229 - 4875 2750 766 

Hp (m) 192.5 - 190.1 177.5 159.6 

Min channel bed level (m) 179.0 - 179.0 167.0 156.0 

Water depth (m) 13.5 - 11.1 10.5 3.6 

V (m/s) 6.3 - 3.7 1.0 1.9 

Time to peak stage (hours) 0 - 0.3 4.5 37 

Cascades Power 

Canal Dyke failure 

at Q1,000 

1)  All 

stoplogs at 

Spillway 5B 

off. 

2)  Both 

gates at 

Snare Falls 

are fully 

open. 

Location d/s of Forks Dam (km) 0 - - 15 58 

Qp (m3/s) 787 - - 538 506 

Hp (m) 179.9 - - 175.9 158.8 

Min channel bed level (m) 178 - - 167.0 156.0 

Water depth (m) 1.9 - - 8.9 2.8 

V (m/s) 5 - - 0.2 1.8 

Time to peak stage (hours) 0 - - 4.2 33 

Forks Dam failure at 

Q1,000 

1)  All 

stoplogs at 

Spillway 5B 

off. 

2)  Both 

gates at 

Snare Falls 

are fully 

open. 

Location d/s of Forks Dam (km) 0 - - - 43 

Qp (m3/s) 1363 - - - 593 

Hp (m) 169.9 - - - 159.1 

Min channel bed level (m) 167 - - - 156.0 

Water depth (m) 2.9 - - - 3.1 

V (m/s) 4.7 - - - 1.8 

Time to peak stage (hours) 0 - - - 29 
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Table 6-5 (b) 

Dam Failure Scenarios at Flood Event 1/3 between PMF and Q1,000 

Failure Scenario 

Outlets 

Conditio

n 

Flood Parameters 

Location 

Downstrea

m of Dam 

Breach 

Falls Dam 

(Design 

Crest: 

205.7 m) 

Cascades 

Dyke (Design 

Crest: 185 m) 

Forks/Strutt 

Lake Dam 

(Design 

Crest: 176.8 

m) 

Slemon 

Lake 

Outlet 

Rapids Dam failure 

at Flood Event with 

1/3 between PMF 

and Q1,000 

1)  All 

stoplogs at 

Spillway 5B 

are off. 

2)  Both 

gates at 

Snare Falls 

are fully 

open 

Location d/s of Rapids dam (km) 0 14 18 33 76 

Qp (m3/s) 8280 7770 7770 7435 4145 

Hp (m) 213.6 211.0 191.6 179.2 164.9 

Min channel bed level (m) 201.0 183.0 179.0 167.0 156.0 

Water depth (m) 12.6 28.4 12.6 12.2 8.9 

V (m/s) 8.6 1.5 5.1 2.2 3.6 

Time to peak stage (hours) 0 8.0 8.3 12.5 48 

Falls Dam failure at 

Flood Event with 

1/3 between PMF 

and Q1,000 

1)  All 

stoplogs at 

Spillway 5B 

are off. 

2)  Both 

gates at 

Snare Falls 

are fully 

open 

Location d/s of Falls Dam (km) 0 - 4 19 62 

Qp (m3/s) 6047 - 5634 3245 963 

Hp (m) 193.2 - 190.6 177.8 160.1 

Min channel bed level (m) 179.0 - 179.0 167.0 156.0 

Water depth (m) 14.2 - 11.6 10.8 4.1 

V (m/s) 6.8 - 4.1 1.2 2.1 

Time to peak stage (hours) 0 - 0.3 4.5 37 

Cascades Power 

Canal Dyke failure 

at Flood Event with 

1/3 between PMF 

and Q1,000 

1)  All 

stoplogs at 

Spillway 5B 

off. 

2)  Both 

gates at 

Snare Falls 

are fully 

open. 

Location d/s of Forks Dam (km) 0 - - 15 58 

Qp (m3/s) 1004 - - 752 713 

Hp (m) 180.3 - - 176.2 159.4 

Min channel bed level (m) 178.0 - - 167.0 156.0 

Water depth (m) 2.3 - - 9.2 3.4 

V (m/s) 5.4 - - 0.3 1.9 

Time to peak stage (hours) 0 - - 4.2 33 

Forks Dam failure at 

Flood Event with 

1/3 between PMF 

and Q1,000 

1)  All 

stoplogs at 

Spillway 5B 

off. 

2)  Both 

gates at 

Snare Falls 

are fully 

open. 

Location d/s of Forks Dam (km) 0 - - - 3 

Qp (m3/s) 1498 - - - 778 

Hp (m) 170.1 - - - 159.6 

Min channel bed level (m) 167.0 - - - 156.0 

Water depth (m) 3.1 - - - 3.6 

V (m/s) 4.8 - - - 2.0 

Time to peak stage (hours) 0 - - - 29 
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Table 6-5 (c) 

Dam Failure Scenarios at Flood Event 2/3 between PMF and Q1,000 

Failure Scenario 

Outlets 

Conditio

n 

Flood Parameters 

Location 

Downstrea

m of Dam 

Breach 

Falls Dam 

(Design 

Crest: 

205.7 m) 

Cascades 

Dyke (Design 

Crest: 185 m) 

Forks/Strutt 

Lake Dam 

(Design 

Crest: 176.8 

m) 

Slemon 

Lake 

Outlet 

Rapids Dam failure 

at Flood Event with 

2/3 between PMF 

and Q1,000 

1)  All 

stoplogs at 

Spillway 5B 

are off. 

2)  Both 

gates at 

Snare Falls 

are fully 

open 

Location d/s of Rapids dam (km) 0 14 18 33 76 

Qp (m3/s) 8652 8385 8234 8017 4256 

Hp (m) 213.6 211.8 194.8 179.4 165.0 

Min channel bed level (m) 201.0 183.0 179.0 167.0 156.0 

Water depth (m) 12.6 28.8 15.8 12.4 9.0 

V (m/s) 9.0 1.6 3.9 2.4 3.8 

Time to peak stage (hours) 0 8.0 8.3 12.5 48 

Falls Dam failure 

Flood Event with 

2/3 between PMF 

and Q1,000 

1)  All 

stoplogs at 

Spillway 5B 

are off. 

2)  Both 

gates at 

Snare Falls 

are fully 

open 

Location d/s of Falls Dam (km) 0 - 4 19 62 

Qp (m3/s) 6700 
- 

6283 3714 1219 

Hp (m) 193.7 
- 

190.9 178.0 160.6 

Min channel bed level (m) 179.0 
- 

179.0 167.0 156.0 

Water depth (m) 14.7 
- 

11.9 11.0 4.6 

V (m/s) 7.2 
- 

4.4 1.3 2.3 

Time to peak stage (hours) 0 
- 

0.3 4.5 37 

Cascades Power 

Canal Dyke failure 

Flood Event with 

2/3 between PMF 

and Q1,000 

1)  All 

stoplogs at 

Spillway 5B 

off. 

2)  Both 

gates at 

Snare Falls 

are fully 

open. 

Location d/s of Forks Dam (km) 0 
- 

- 15 58 

Qp (m3/s) 1176 
- - 

934 894 

Hp (m) 180.5 
- - 

176.3 159.9 

Min channel bed level (m) 178.0 
- - 

167.0 156.0 

Water depth (m) 2.5 
- - 

9.3 3.9 

V (m/s) 5.7 
- - 

0.4 2.1 

Time to peak stage (hours) 0 
- - 

4.2 33 

Forks Dam failure at 

Flood Event with 

2/3 between PMF 

and Q1,000 

1)  All 

stoplogs at 

Spillway 5B 

off. 

2)  Both 

gates at 

Snare Falls 

are fully 

open. 

Location d/s of Forks Dam (km) 0 
- - 

- 43 

Qp (m3/s) 1629 
- - - 

949 

Hp (m) 170.2 
- - - 

160.0 

Min channel bed level (m) 167.0 
- - - 

156.0 

Water depth (m) 3.2 
- - - 

4.0 

V (m/s) 4.9 
- - - 

2.1 

Time to peak stage (hours) 0 
- - 

- 29 
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Table 6-5 (d) 

Dam Failure Scenarios During PMF Event 

Failure Scenario 

Outlets 

Conditio

n 

Flood Parameters 

Location 

Downstrea

m of Dam 

Breach 

Falls Dam 

(Design 

Crest: 

205.7 m) 

Cascades 

Dyke (Design 

Crest: 185 m) 

Forks/Strutt 

Lake Dam 

(Design 

Crest: 176.8 

m) 

Slemon 

Lake 

Outlet 

Rapids Dam failure 

at PMF 

1)  All 

stoplogs at 

Spillway 5B 

are off. 

2)  Both 

gates at 

Snare Falls 

are fully 

open 

Location d/s of Rapids dam (km) 0 14 18 33 76 

Qp (m3/s) 9750 8970 8970 8560 4580 

Hp (m) 214.4 212.1 192.0 179.0 165.5 

Min channel bed level (m) 201.0 183.0 179.0 167.0 156.0 

Water depth (m) 13.4 29.1 13.0 12.5 9.5 

V (m/s) 9.4 1.7 5.6 2.5 3.9 

Time to peak stage (hours) 0 8.0 8.3 12.5 48 

Falls Dam failure at 

PMF 

1)  All 

stoplogs at 

Spillway 5B 

are off. 

2)  Both 

gates at 

Snare Falls 

are fully 

open 

Location d/s of Falls Dam (km) 0 - 4 19 62 

Qp (m3/s) 6990 
- 

6580 4000 1479 

Hp (m) 193.9 
- 

191.0 178.1 161.1 

Min channel bed level (m) 179.0 
- 

179.0 167.0 156.0 

Water depth (m) 14.9 
- 

12.0 11.1 5.1 

V (m/s) 7.4 
- 

4.6 1.4 2.5 

Time to peak stage (hours) 0 
- 

0.3 4.5 37 

Cascades Power 

Canal Dyke failure 

at PMF 

1)  All 

stoplogs at 

Spillway 5B 

off. 

2)  Both 

gates at 

Snare Falls 

are fully 

open. 

Location d/s of Forks Dam (km) 0 
- 

- 15 58 

Qp (m3/s) 1360 
- - 

1122 1079 

Hp (m) 180.8 
- - 

176.5 160.3 

Min channel bed level (m) 178.0 
- - 

167.0 156.0 

Water depth (m) 2.8 
- - 

9.5 4.3 

V (m/s) 5.9 
- - 

0.5 2.2 

Time to peak stage (hours) 0 
- - 

4.2 33 

Forks Dam failure at 

PMF 

1)  All 

stoplogs at 

Spillway 5B 

off. 

2)  Both 

gates at 

Snare Falls 

are fully 

open. 

Location d/s of Forks Dam (km) 0 
- - 

- 43 

Qp (m3/s) 1798 
- - - 

1128 

Hp (m) 170.4 
- - - 

160.4 

Min channel bed level (m) 167.0 
- - - 

156.0 

Water depth (m) 3.4 
- - - 

4.4 

V (m/s) 5.0 
- - - 

2.2 

Time to peak stage (hours) 0 
- - 

- 29 
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6.7 Model Sensitivity Analysis 

Parameter sensitivity analysis was performed to evaluate variability in the input parameters and the impact 

of flows and water surface profiles. The input parameters considered in the sensitivity analysis were: 

• Roughness factors 

• Breach size, and 

• Breach formation time.  

The gradient averages approximately 1.1 m/km between Rapids Dam and Forks Dam and 0.3 m/km between 

Forks Dam and the Slemon Lake outlet.  

A manning roughness coefficient (n) of 0.035 was considered appropriate in the main channel and 0.1 in the 

right and left overbank areas. To assess sensitivity of roughness factors on the model results, the roughness 

factors were modified by + 10% and changes were noted at the Slemon Lake outlet. A ten (10) percent 

increase and decrease of roughness values resulted in nominal changes in flows and related water surface 

levels.  

Variation in the breach width and formation time parameters was assessed in the FWF model.  Results 

indicated the breach width as the more sensitive parameter and its variation resulted in significant changes 

in flood magnitudes. Sensitivity of the downstream peak flows to reasonable variation in breach width are 

presented in Figure 16.  The medium breach width equivalent to 3.5 times the dam height is the original 

dimension used in the dam break analysis while the high and low breach represent widths 30% higher and 

lower than the original breach width.  

6.8 Lower Terrain HEC-HMS Routing Model 

The inflow hydrographs at Slemon Lake Outlet from the HEC-RAS model formed the upstream control for the 

HEC-HMS model.  The HEC-HMS model uses a level pool routing technique to determine peak water levels, 

flows and consequence on the communities and infrastructure. 

Impacts of flood events was estimated by routing flows through Russell and Marian Lakes. Figure 17presents 

the model schematic of Russell-Marian Model. Outflows from Russell Lake are routed through channels 

flowing towards Marian Lake and a diversion channel located northeast of Behchoko.  Several braided 

channels outlet from Marian Lake and flow towards Great Slave Lake. These channels combine at 

Yellowknife Highway Bridge and culverts before flowing into Great Slave Lake. 

The DTM based cross sections of the channels between Russell Lake and Marian Lake and the outlet channels 

from Marian Lake indicated the same bed level of 157 m. The initial lake levels used in the analysis are 

derived from the spot level data provided by Sub-Arctic Surveys. The lake water surface elevations are: 

Russell Lake   156.58 m 

Marian Lake   156.54m 

Great Slave Lake  156.45m   
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The lake levels assuming normal flow condition in the hydrologic system were used to adjust cross sectional 

data of the outlet channels and their conveyance flow ratings for analysis.  Input data for to the routing 

model are 

1. Stage-storage-area curves 

2. Dam failure hydrographs 

3. Lateral Inflow hydrographs, and 

4. Outflow Channels 

6.8.1 Stage-Storage-Area Curves 

Stage – storage – area relationships were used to route dam failure hydrographs through Russell Lake and 

Marian Lake. DEMs of the terrain were used to develop the stage-storage-area curves. Lake bathymetries 

were not available and the storage curves were extended to lower elevations using the data trend in each 

curve.  Figure 6 presents the stage–storage-area curves of Russell Lake and Marian Lake. 

6.8.2 Flood Hydrographs 

Flood hydrograph for Slemon Lake Outlet from the HEC-RAS model of Upper Snare was used as the upstream 

control for the HEC-HMS model.  Thirty-three (33) flood-induced failure hydrographs are used in modelling; 

eight (8) each for the Q1,000, 1/3 [PMF- Q1,000], 2/3 [PMF- Q1,000] and PMF and one (1) model for the PMF with 

a consequent cascade failure of all structures in the Snare Hydro System.  An additional six (6) FWF 

hydrographs are used in the modelling and four (4) models for the different flood events without dam 

failures.  Select hydrographs are presented in Figures 11 through 15. 

In the lower Snare River basin,  flood hydrographs of tributaries are based on the observed flood record. La 

Martre River and Emile River are observed downstream of large lakes and have flat-peaked hydrographs 

compared to Wecho River, which was gauged at the outlet of a relatively small lake. 

6.8.3 Outflow Channels 

Outflow from Russell Lake to Marian Lake are through the two main channels. Flow is normally conveyed 

through the system by low energy gradients. Cross sections of the channels are assumed to be trapezoidal in 

shape with a total bottom length of approximately 600m at normal water surface elevation of 156.58m and 

an average side slope of 16H:1V. The channels are nearly fourteen (14) metres deep, with a bed slope of 0.01 

m/km. 

Outflow from Marian Lake to Great Slave Lake is through several outlet channels that later combine at 

Yellowknife Highway Bridge and culverts before joining Great Slave Lake. Six (6) outlet channels were 

identified from Google Earth and cross sections were extracted from the DTM.  The energy gradients were 

assumed constant in this analysis and a bed slope of 0.03m/km.  

6.9 Flood Routing Results 

All model results are summarized in Table 6-6.  The normal lake levels at Russell Lake and Marian Lake are 

156.68m and 156.54m, respectively. 
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The FWF event with the greatest consequences occurs at Rapids Main Dam, where a FWF may cause a 

cascade failure of downstream structures and a maximum water level in Marian Lake of 158.7m, or 2.15m 

above the normal lake level.  This compares with a peak in the previous study at 158.3m, or 1.75 m.  The 

peak water level will be expected to arrive at Marian Lake between nine (9) and fourteen (14) days. 

The flood-induced failure event with the greatest total consequences occurs at Rapids Main Dam as well, 

where a failure is also expected to cause a cascade failure of downstream hydro structures.  However, the 

incremental water level rise for all flood events modelled will only vary from 0.9m to 1.0m, virtually 

indistinguishable.  The peak water level as a result of a PMF failure at Rapids Main Dam is 161.6m, but the 

non-failure model estimated a peak level during the PMF of 160.7m, resulting in an incremental rise of 0.9 m.  

Similarly, during a Q1,000  event, the peak flood level from Rapids Main Dam failure at Marian Lake is 

estimated as 160.2m,1.0m above the non-failure estimated level of 159.2 m. 

The previous flood risk analysis presented results for a PMF as the flood-induced failure of the Snare Hydro 

System.  The estimated peak water level of 159.5m is 2.1m below the current estimated peak.  There are two 

factors that contribute to the discrepancy; the design PMF and antecedent conditions.  The design PMF in the 

previous study was 750 m3/s, compared to 1,175 m3/s currently recommended for the Snare Hydro System.  

The current peak will include more than 50% more volume in the inflow hydrograph that influences the 

downstream inundation. The antecedent inflows for tributaries in the previous studies was an event with an 

AEP of 100 years, i.e. Q100.  The current flood risk analysis uses coincidental storms to estimate antecedent 

conditions.  In this way, the model implicitly assumes if a PMF is occurring at Big Spruce, it is also occurring 

at Marian Lake.  The increased tributary flows increase the total water level, but do not impact on the 

incremental inundation. 

Figure 18 plots the timelines and flood levels recorded at the WSC gauges during the 1991 flood at Snare 

from March to December.  The peaks from the Lower Snare basins are between sixteen (16) and twenty-four 

(24) percent of the peak at Snare River below Ghost, which is consistent with the extreme value analysis.  

Snare River below Ghost and Wecho River peak at about the same time with the La Martre and Emile Rivers 

peaking within another two (2) to three (3) weeks.  Flooding in the Snare Hydro System, and in the lower 

Snare regions, is governed by melting snow and flood events that occur over long periods.  With peaks 

occurring within two (2) weeks, there is a likelihood of overlap.  In consideration, antecedent conditions are 

modelled as initiating at the same time, without using an area reduction factor to account for the geospatial 

variability. 
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Table 6-6 

Lake Water Levels during Dam Failure Events 

Model Scenario 

Russell Lake Marian Lake 

QIN 

(m3/s) 
QOUT 

(m3/s) 
Water Level 

(m) 
QIN 

(m3/s) 
QOUT 

(m3/s) 
Water Level 

(m) 
Routed Flood, No Dam Failure 
Q1,000   864 739 160.4 1126 1071 159.2 
1/3 (PMF  - Q1,000)  1190 1057 161.2 1574 1539 159.8 
2/3 (PMF  - Q1,000)  1521 1366 161.7 2017 1970 160.2 
PMF  1850 1679 162.4 2463 2420 160.7 
Fair Weather Failure 
Rapids Main Dam 3357 1004 161.1 1004 644 158.5 
All dams fail from FWF at Rapids  Dam 3460 1130 161.4 1130 745 158.7 
Rapids 9B Dam 175 98 157.8 148 82 157.1 
Rapids 5B Dam 842 329 159.1 379 292 157.8 
Falls Main Dam 143 29 157.2 79 48 156.9 
Cascades Canal Dyke 49 19 157.0 68 40 156.9 
Forks Main Dam 138 29 157.2 80 48 156.9 
Dam Failure at Q1,000 
Rapids Main Dam 4478 1866 162.8 2264 1898 160.2 
Rapids 9B Dam 887 770 160.5 1157 1102 159.3 
Rapids 5B Dam 1300 945 161.0 1340 1279 159.5 
Falls Main Dam 1096 785 160.6 1172 1111 159.3 
Falls Saddle Dam 1 868 739 160.4 1126 1071 159.2 
Cascades Canal Dyke 867 740 160.4 1127 1071 159.2 
Forks Main Dam 930 765 160.5 1152 1079 159.2 
Forks Dyke 1 883 743 160.4 1130 1076 159.2 
Dam Failure at Q1/3(PMF - 1,000) 
Rapids Main Dam 4766 2166 163.3 2707 2360 160.7 
Rapids 9B Dam 1229 1082 161.2 1602 1550 159.8 
Rapids 5B Dam 1680 1252 161.6 1781 1717 160.0 
Falls Main Dam 1456 1098 161.2 1619 1561 159.8 
Falls Saddle Dam 1 1196 1052 161.1 1572 1521 159.8 
Cascades Canal Dyke 1195 1053 161.1 1572 1521 159.8 
Forks Main Dam 1252 1072 161.1 1591 1528 159.8 
Forks Dyke 1 1207 1055 161.1 1574 1524 159.8 
Dam Failure at Q2/3(PMF - 1,000) 
Rapids Main Dam 5053 2465 163.7 3151 2823 161.1 
Rapids 9B Dam 1572 1393 161.8 2047 1997 160.3 
Rapids 5B Dam 2060 1558 162.2 2222 2155 160.4 
Falls Main Dam 1816 1411 161.9 2067 2012 160.3 
Falls Saddle Dam 1 1523 1366 161.7 2017 1970 160.2 
Cascades Canal Dyke 1522 1366 161.7 2018 1970 160.2 
Forks Main Dam 1573 1379 161.8 2031 1978 160.2 
Forks Dyke 1 1531 1367 161.7 2019 1972 160.2 
Dam Failure at QPMF 
Rapids Main Dam 5341 2765 164.2 3594 3285 161.6 
All dams fail from PMF at Rapids  Dam 5794 2833 164.3 3639 3329 161.6 
Rapids 9B Dam 1914 1705 162.5 2492 2445 160.8 
Rapids 5B Dam 2440 1865 162.8 2663 2593 160.9 
Falls Main Dam 2176 1724 162.5 2514 2462 160.8 
Falls Saddle Dam 1 1851 1679 162.4 2463 2420 160.7 
Cascades Canal Dyke 1850 1679 162.4 2463 2420 160.7 
Forks Main Dam 1895 1686 162.4 2470 2427 160.7 
Forks Dyke 1 1855 1679 162.4 2463 2420 160.7 
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7.0 INUNDATION AND CONSEQUENCE CLASSIFICATION 

Geometric data of Snare River incorporated in the models was geo-referenced using the utilities in AutoCAD 

Civil 3D software. The flood inundation lines were developed from the model output and the 3D utilities in 

AutoCAD. The flood inundation maps of the Snare River reach are presented in Appendix F for the following 

scenarios.  

• Plate A-1 to A-12: Inundation mapping of fair-weather failure at Rapids Main Dam 

• Plate B-1 to B-12: Inundation mapping of the flood-induced failure at Rapids Main Dam 

7.1 Assessment of Consequences  

All dams on the Snare Hydro System were previously classified based on the 2007 CDA Guidelines.  Recent 

updates to the Guidelines included changes to the methodology for assigning the design flood and 

earthquake, but did not change the methods of assessing consequences. 

In the recent past, the NTPC adopted a policy to select the appropriate IDF for each structure based on the 

Downstream Classification Guide found in the British Columbia Dam Safety Guidelines.  As noted in the last 

DSR, British Columbia introduced a new regulation in June 9, 2011 and the new consequence classification 

system in BC is virtually the same as CDA Guidelines.  The approach adopted herein is to classify all dams and 

recommend design guidance as per the CDA Guidelines.  

In the CDA system, consequences of a dam failure are evaluated separately for third party losses and internal 

owner risk (IOR).  Third party losses impose a duty of care on the NTPC that consequences imposed on the 

individual and society are to be within accepted norms, or be reduced as low as reasonably practicable 

(ALARP), otherwise.  Internal owner risk is to be considered in terms of the NTPC’s ability to pay for losses 

and risk to system reliability.  In general, internal risk will be evaluated in terms of economic cost-benefit 

analysis. 

The Guidelines recommend dam structures be classified based on the reasonably foreseeable incremental 

consequences of failure of the dam.  The incremental consequences of failure are those that are directly 

resulting from a dam failure, i.e.  

Incremental Consequence = Damage (failure condition) – Damage (non-failure condition) 

The classification system does not consider the potential for failure or probability of failure of the dam 

structure itself.  In other words, the classification is not influenced by the structural integrity of the dam.  

Potential incremental consequences are evaluated in terms of: 

• Life Safety 

• Infrastructure and Economic Impacts 

• Environmental and Cultural Impacts 

The classifications system uses five classifications, as presented in Table 7-1. The Guidelines classification 

system uses an event based approach for two events; a FWF event and flood-induced event to establish 

normal and flood conditions, respectively.   
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The methodology to determine the IDF uses an iterative process that assesses incremental consequences for 

defined flood events.  If the incremental consequences for an event results in an acceptable increase in 

consequences, a lower magnitude event is selected and the process repeated until the incremental 

consequences for an event is equivalent criteria outlined in Table 7-1.   

Table 7-1 

CDA Classification System 

The Inflow design flood (IDF) for a dam is determined from the flood-induced failure consequences and 

resulting dam classification.  The earthquake design ground motion (EDGM) is determined from the fair-

weather failure consequences and resulting dam classification.  Dam classification and corresponding IDF 

and EDGM criteria are summarized in Table 7-2. 

Dam 

Classification 

Population 

at Risk 

Incremental Losses 

Loss of Life 
Environmental and Cultural 

Values 

Infrastructure and 

Economical 

Low None 0 
Minimal short-term loss 

No long term loss 

Low economic losses; area 

contains limited 

infrastructure or services 

Significant 
Temporary 

Only 
Unspecified 

No significant loss or 

deterioration of fish or 

wildlife habitat. Loss of 

marginal habitat only. 

Restoration or compensation 

in kind highly possible 

Losses to recreational 

facilities, seasonal 

workplaces, and infrequently 

used transportation routes 

High Permanent 10 or Fewer 

Significant loss or 

deterioration of important 

fish or wildlife habitat 

Restoration or compensation 

in kind highly possible 

High economic losses 

affecting infrastructure, 

public transportation and 

commercial facilities 

Very High Permanent 
100 or 

Fewer 

Significant Loss or 

deterioration of critical fish 

or wildlife habitat 

Restoration or compensation 

in kind possible but not 

practical 

Very high economic losses 

affecting important 

infrastructure or services 

(e.g. highway, industrial 

facilities, storage facilities for 

dangerous substances.) 

Extreme Permanent 
More than 

100 

Major loss of critical fish or 

wildlife habitat 

Restoration or compensation 

in kind impossible 

Extreme losses affecting 

critical infrastructure or 

services (e.g. hospital, major 

industrial complex, major 

storage facilities for 

dangerous substances) 



Northwest Territories Power Corporation 

Snare Hydro Flood Risk Analysis 

   Final Report 

Northwest Territories Power Corp., Snare Hydro Flood Risk Analysis      10224, Rev. 3 

© Meco 2015 All rights reserved, including all rights related to the use of this document or its contents. Page 48 

Table 7-2 

Flood and Earthquake Hazards, Standards-Based Assessments 

Dam Class
[1]

 

Annual Exceedance Probability –  

Floods IDF 
[2]

 

Annual Exceedance Probability - 

Earthquake 
[3]

 

Low 1/100 1/100 

Significant Between 1/100 and 1/1000 [4] Between 1/100 and 1/1000 

High 1/3 between 1/1000 and PMF [5] 1/2475 [6] 

Very High 2/3 between 1/1000 and PMF [5] 
1/2 between 1/2475[6] and 

1/10,000 or MCE [5] 

Extreme PMF [5] 1/10,000 or MCE [5] 

Acronyms:  PMF, probable maximum flood; AEP, annual exceedance probability; MCE, maximum credible 

earthquake. 

Note 1:  As defined in Table 2-1, Dam Classification (Section 2.5.4 of the Guidelines). 

Note 2:  Simple extrapolation of flood statistics beyond 10-3 AEP is not recommended. 

Note 3:  Mean values of the estimated range in AEP levels for earthquakes should be used.  The earthquake(s) with 

the AEP as defined in Table 6-1B is then input as the contributory earthquake(s) to develop the Earthquake Design 

Ground Motion (EDGM) parameters as described in Section 6.5 of the Guidelines. 

Note 4:  Selected on basis of incremental flood analysis, exposure, and consequences of failure. 

Note 5:  PMF and MCE have no associated AEP.  

Note 6:  This level has been selected for consistency with seismic design levels given in the National Building Code of 

Canada. 

(CDA Guidelines, Table 6-1B) 

7.1.1 Life Safety  

Consequences of dam failure may include loss of life, injury and general disruption to the lives of the 

population in the inundated area.  Consistent estimates of expected fatalities are difficult to develop, as 

potential for loss of life depends on a number of highly uncertain and variable factors.  In order to quantify 

life safety risk, inundation maps are used to identify the “Population at Risk” (PAR) in the inundated area as 

the verifiable indicator of people exposed to the hazard.  PAR is defined as sedentary population that will get 

at least “wet feet” from flood water.  There are three groups that might be at risk of life safety as results of 

dam failures are 

 NTPC workers, especially those staying over-night at the camp, 

 Residents of the communities of Behchoko, and 

 Non-sedentary users (trappers and hunters) on the Snare River.   
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The capacity of Snare camp is eighteen, including camp staff.  All residents are at risk from an incident at 

Rapids Main Dam, but none of the other dams.  Workers at the camp are assumed to have knowledge of the 

risk of dam failure. 

The population of Behchoko is considered a sedentary population for classification purposes.  According to 

Statistics Canada, the 2011 census data indicates a total population of 1926 for Behchoko and 

private dwellings occupied by residents are 558. Therefore, each dwelling has an average of 3.5 

persons.  There is no other sedentary PAR but there is always a risk of a temporary trapper or hunter 

presence below the Snare dams.  A helicopter inspection of the lakes, as well as a canvas of local residents, 

did not reveal any hunting lodge locations. 

The PAR from a flood event can be used to estimate expected Loss of Life (LoL) using different methods, 

primarily empirical, developed by various agencies.  These estimates are highly variable and dependent on 

circumstances such as the number of residences in the inundation area, warning time, severity of the flood, 

type of failure, etc.  Meco used the methodology proposed by Graham (Graham, 1999) to estimate LoL from 

an estimated PAR.  The Graham method is dependent on flood severity, warning time and the residents’ 

understanding of flood severity in the inundation zone, to estimate a fatality rate. 

The Guidelines specify limits for life safety for dam classifications from Low to Extreme, as summarized in 

Table 7-1.  Meco assumed that LoL is equal to the PAR multiplied by the appropriate fatality rates proposed 

by Graham (Graham, 1999).  The fatality rates used are the suggested values given in Table 7-3.  Flood 

severity is defined as:   

• Low severity – homes and structures are flooded but not destroyed (buildings are not swept off their 

foundations).   

• Medium Severity – homes and structures are destroyed but trees and portions of the buildings 

remain.   

• High Severity – the flood sweeps the area clean and nothing remains.   

As a guideline, low severity is used when the flood depth is estimated to be less than 3.0m and medium 

severity when flood depth is 3.0m or more.  High severity floods are only used for extreme circumstances.  

All PAR in the Snare River reach are located at Behchoko and inundation will be limited to gradual water 

level rises which is likely to inundate the populated area for a longer period.  The flood severity at the 

affected dwellings is assumed to be low due to the lack of any flow velocity.  Considering the long reach 

between Snare Hydro and the affected community, it is appropriate to assume adequate warning times. The 

resulting fatality rate for the Snare River floods is 0.0003 based on a vague flood severity understanding and 

warning time greater than one hour (Graham, 1999). 

7.1.2 Environmental and Cultural Values  

To some extent, environmental losses can be assigned a monetary value, but there is merit in identifying the 

environmental consequences in nonmonetary terms.  There are environmental consequences that have 

limited monetary value but may be priceless to the local community or ecosystem. In this respect, the 

significance of environmental losses is assessed in terms of whether restoration of the environment is 

feasible and how long it would take.  
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Losses were evaluated in terms of both magnitude and duration of impact. With regard to the magnitude of 

impact, loss or significance of deterioration, importance and criticality of impacted habitat, and feasibility 

and practicality of restoration or compensation was considered.  In assessing the lasting impact, short, 

medium and long term consequences were evaluated.   

Table 7-3 

Recommended Fatality Rates for Estimating Loss of Life 

Flood 

Severity 

Warning Time 

(minutes) 

Flood Severity 

Understanding 

Fatality Rate 

(Fraction of PAR Fatalities) 

Suggested Suggested Range 

High 

no warning not applicable 0.75 0.30 to 1.00 

15 to 60 
vague Use the value shown above and apply to the 

number of people who remain in the dam failure 

floodplain after warnings are issued.  No guidance 

is provided on how many people will remain in the 

floodplain. 

precise 

more than 60 
vague 

precise 

Medium 

no warning not applicable 0.15 0.03 to 0.35 

15 to 60 
vague 0.04 0.01 to 0.08 

precise 0.02 0.005 to 0.04 

more than 60 
vague 0.03 0.005 to 0.06 

precise 0.01 0.002 to 0.02 

Low 

no warning not applicable 0.01 0.0 to 0.015 

15 to 60 
vague 0.007 0.0 to 0.015 

precise 0.002 0.0 to 0.004 

more than 60 
vague 0.0003 0.0 to 0.0006 

precise 0.0002 0.0 to 0.0004 

(Table 7, Graham, 1999) 

Intangible social impacts such as damage to irreplaceable historic and cultural features, which cannot be 

evaluated in economic terms, is considered on a site‐specific basis.  Although the exact determination of 

direct and indirect loss may be complex, the feasibility and practicality of restoration or compensation is 

considered. Definitions for environmental and cultural consequences between Low and Extreme 

consequence structures are listed in Table 7-1. 

7.1.3 Infrastructure and Economics  

Infrastructure and economic loss consequences include damage to third‐party property, facilities, other 

utilities and infrastructure.  Damage to the dam owner’s property is typically excluded from the consequence 
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classification, unless requested by the owner.  Economic consequences to NTPC in the event of a dam failure 

may include cost of litigation and fines, structure replacement/repair costs, lost revenue, and intangibles like 

loss of reputation and staff effort to respond to a failure incident. 

Infrastructure in the inundation area consists of residential and commercial buildings.  Commercial buildings 

are considered as non-sedentary PAR because they are only occupied during working hours.  Restoration 

costs are estimated at 20% of the replacement cost.  Other infrastructure includes roads, homes, businesses 

and government buildings. The average replacement cost for a home is estimated at $165,000.  A 25% factor 

is used to estimate the cost of landscape rehabilitation and another 25% for demolition and removal.  The 

consequence of replacement of a house was estimated at $257,000.  If the house is not destroyed, the 

restoration cost is estimated as a third of the replacement cost.  Intangible consequences such as loss of 

tourism, commerce, etc. are qualitatively estimated. 

Snare Hydro is in remote and uninhabited regions where third party consequences are restricted to those 

experienced at Behchoko.  If only these costs are considered, the economic risks to the NTPC are not fully 

considered and would not be in the interest of the NTPC or their customers.  Underwriters estimate the 

replacement cost of Snare Hydro assets at $266.2 million (JTL, 2011), broken out as follows: 

• Snare Rapids   $80.9 million  

• Snare Falls   $66.3 million 

• Snare Cascades  $40.9 million 

• Snare Forks   $78.1 million 

In keeping with past practice at NTPC, Table 7-4 presents the following limits which are used for establishing 

the consequence classification for Snare Hydro facilities. 

Table 7-4 

Infrastructure and Economic Consequence Factors 

Consequence Classification Approximate Consequence (C$) 

Extreme >$500,000,000 

Very High <$500,000,000 

High <$100,000,000 

Significant <$10,000,000 

Low <$1,000,000 

 

7.2 Classification of Snare Rapids Structures 

The consequences of failure of Rapids Main Dam and the uncontrolled release of the contents of Big Spruce 

Reservoir are presented in the enclosed inundation mapping.  Dam Failure modelling concluded 
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• Dam failure at Snare Rapids main dam would probably result in successive failures of downstream 

dams with increases in peak flood flows. 

• Flood storage on the large lakes downstream of Snare Forks will attenuate the magnitude of flooding.  

• NTPC staff would have sufficient time to avoid consequences of a dam failure. 

 

7.2.1 Life Safety  

Water level rises in the Behchoko area is primarily dependent on the volume of water released from Big 

Spruce Reservoir, somewhat dependent on the hydraulic characteristics of the outlet of Marian Lake and 

relatively insensitive to assumptions regarding rate of failure and dimensions of breaches in the failed dams.  

Consequences of dam failure for Snare Rapids Main Dam, Side Dam 9B and Spillway 5B are summarized in 

Tables 7-5, 7-6 and 7-7, respectively. 

Table 7-5 

Snare Rapids Main Dam Failure Consequences on Behchoko 

Flood Event 

No Dam Failure With Dam Failure Incremental 

PAR LoL 

Damages 

$(,000) PAR LoL 

Damages 

$(,000) PAR LoL 

Damages 

$(,000) 

Q1000 397 0.12 18,975 1042 0.31 49,830 645 0.19 30,855 

1/3 between Q1000 

& PMF 
497 0.15 23,760 1118 0.34 53,460 621 0.19 29,700 

2/3 between Q1000 

& PMF 
1039 0.31 49,665 1215 0.36 58,080 176 0.05 8,415 

PMF 1118 0.34 53,460 1336 0.40 63,855 217 0.07 10,395 

Fair-weather 

Failure 
0 0.00 0 186 0.06 8,910 186 0.06 8,910 

 

NTPC personnel at the camp may be at risk during a fair weather failure because of the lack of warning time.  

Fair weather failures can sometimes develop very quickly, although the likelihood of a failure without any 

warning is unlikely.  The NTPC crew should not experience additional risk as a result of the PMF flood.   

It is our understanding that within the effected reach there may be a few trapper cabins that are temporarily 

occupied (mainly in winter).  Trappers are at greatest risk for a sudden, unforeseen event.  The NTPC 

monitors flow into Big Spruce and anticipates up to three weeks warning time for a hydraulic event, which 

would give ample time to issue warnings.  Additionally, for a sudden event, the arrival time of a flood wave to 

the affected areas would provide several days to warn individuals at risk.   

The FWF at Snare Rapids Main Dam results in an estimated peak water elevation in Marian Lake of 158.5m if 

downstream structures survive and 158.7m is downstream structures fail in cascade. For the latter, there 

will be fifty four (54) dwellings inundated along Marian Lake shoreline around the community of Behchoko.  

The area formerly known as Edzo and the Yellowknife Highway 3 would be clear of the inundation.   The PAR 
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resulting from the FWF of Snare Rapids Main Dam is estimated to be 186 persons with an estimated LoL of 

0.06 persons, or six (6) persons per 100 inundated.     

The incremental consequences of a flood induced failure at Snare Rapids Main Dam are prepared for the PMF 

and lesser flood events.  During the PMF, the incremental inundation limits occur between an estimated peak 

water elevation in Marian Lake of 160.7m and 161.6m, or 0.9m incrementally and sixty three (63) dwellings 

inundated along the Marian Lake shoreline around the community of Rae.  The PAR resulting from the PMF 

of Snare Rapids Main Dam is estimated to be 217 persons with an estimated loss of life of 0.07 persons.  The 

risk to life safety is less than criteria for an Extreme classification.  During a flood with an AEP of 1,000 years, 

the estimated LoL is less than one (1) for but the PAR is sedentary so the consequences exceed that for a 

significant consequence structure.  During a flood of magnitude one-third that between the PMF and a Q1,000 

event, the estimated LoL is 0.19 for the sedentary population, which corresponds to consequences with a 

High classification.  During a flood of magnitude two-third that between the PMF and a Q1,000 event, the 

estimated LoL is 0.05 for the sedentary population, which is less than criteria for a Very High classification.   

Table 7-6 

Snare Rapids Side Dam 9B Failure Consequences on Behchoko 

Flood Event 

No Dam Failure With Dam Failure Incremental 

PAR LoL 

Damages 

$(,000) PAR LoL 

Damages 

$(,000) PAR LoL 

Damages 

$(,000) 

Q1000 
397 0.12 18,975 411 0.12 19,635 14 0.00 660 

1/3 between Q1000 

& PMF 497 0.15 23,760 504 0.15 24,090 7 0.00 330 

2/3 between Q1000 

& PMF 1039 0.31 49,665 1060 0.32 50,655 21 0.01 990 

PMF 
1118 0.34 53,460 1118 0.34 53,460 0 0.00 0 

Fair-weather 
Failure 

0 0.00 0 48 0.01 2,310 48 0.01 2,310 

 

The FWF at Snare Rapids Side Dam 9B results in an estimated peak water elevation in Marian Lake of 

157.1m, or about 0.6 metres of surcharge.  The estimated Sedentary PAR is forty eight (48) people in the 

community of Rae.  The potential LoL is estimated loss of life of 0.01, or one person per 100 persons 

inundated. 

The incremental consequences of a flood induced failure at Snare Rapids Side Dam 9B are prepared for the 

PMF and lesser flood events.  During the PMF, the incremental inundation limits occur between an estimated 

peak water elevation in Marian Lake of 160.7m and 160.8m, or 0.1m incrementally.  The potential PAR is 

zero with a LoL of zero, which is less than the life safety criteria for an Extreme classification.  The PAR in 

Table 7-6 never results in a potential LoL near one, but there is a risk to sedentary population so the 
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appropriate consequence classification is a flood of magnitude one-third that between the PMF and a Q1,000 

event.   

Table 7-7 

Snare Rapids Spillway 5B Failure Consequences on Behchoko 

Flood Event 

No Dam Failure  With Dam Failure  Incremental 

PAR  LoL 

Damages 

$(,000) PAR  LoL 

Damages 

$(,000) PAR  LoL 

Damages 

$(,000) 

Q1000 
397 0.12 18,975 438 0.13 20,955 41 0.01 1,980 

1/3 between Q1000 

& PMF 497 0.15 23,760 635 0.19 30,360 138 0.04 6,600 

2/3 between Q1000 

& PMF 1039 0.31 49,665 1077 0.32 51,480 38 0.01 1,815 

PMF 
1118 0.34 53,460 1122 0.34 53,625 3 0.00 165 

Fair-weather 
Failure 

0 0.00 0 114 0.03 5,445 114 0.03 5,445 

 

The FWF at Snare Rapids Spillway 5B results in an estimated peak water elevation in Marian Lake of 157.8m, 

or about 1.3 metres of surcharge.  The estimated Sedentary PAR is 114 people in the community of Rae.  The 

potential LoL is estimated loss of life of 0.03, or three persons per 100 persons inundated.    

The incremental consequences of a flood induced failure at Snare Rapids Spillway 5B are prepared for the 

PMF and lesser flood events.  During the PMF, the incremental inundation limits occur between an estimated 

peak water elevation in Marian Lake of 160.7m and 160.9m, or 0.2m incrementally.  The potential PAR is 

three people with a LoL of approaching zero, which is less than the life safety criteria for an Extreme 

classification.  The PAR in Table 7-7 never results in a potential LoL near one, but there is a risk to sedentary 

population so the appropriate consequence classification is a flood of magnitude one-third that between the 

PMF and a Q1,000 event.   

With respect to risk for life safety during a fair-weather failure, recognizing that the community of Behchoko 

is likely aware of the flooding risk before the failure wave arrives, and the nature of the rise in Level at 

Marian Lake, the estimated risk to life safety as a result of a FWF for Snare Rapids Main Dam, Side Dam 4, 

Side Dam 9B and Spillway 5B is Low.  With respect to risk for life safety during a flood-induced failure, the 

models for all failure models indicate that there is already significant PAR without a dam failure and the 

incremental risk is relatively small compared to the overall risk.  Recognizing that the community of 

Behchoko is already aware of the flooding risk before the failure wave arrives, the estimated risk to life 

safety as a result of a flood-induced failure for Snare Rapids Main Dam, Side Dam 4, Side Dam 9B and 

Spillway 5B is Low.     
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7.2.2 Infrastructure and Economics  

The NTPC would realize economic losses in two ways; 1) loss of power production from Rapids and all 

downstream generating stations, and 2) cost of rebuild and litigation.  The Snare Hydro system supplies 60% 

of the capacity and 80% of the energy requirements of the Snare Yellowknife market and, while there is 

sufficient backup diesel generation to replace the power, incremented replacement time for the various 

generating units will be months to years and the cost of replacement power will be about $100,000 per day, 

or $36.5 million per year.   

A recent insurance report estimated the replacement cost for the Snare Hydro system at over a quarter of a 

billion dollars as of April 1st, 2011.  Snare Rapids alone was estimated at over $80 million.  The report 

reported an estimated maximum loss of 90% of property, or approximately $240 million, in the event of a 

dam failure during a PMF, which includes a cascade failure scenario whereby downstream dams are also 

breached.   

Given that a rebuild scenario will take at least twenty four (24) months, the deductible and all other 

associated cost described above is estimated at twenty (20) percent of the infrastructure cost.  For example, 

an insurable loss of $240 million, equates to a cost to NTPC of $48 million.  This will apply for both the FWF 

and the flood induced failure. 

Economic consequences of dam failure for Snare Rapids Main Dam, Side Dam 9B and Spillway 5B are 

summarized in Tables 7-5, 7-6 and 7-7, respectively.  For the FWF, economic losses are estimated at $2.3M, 

$5.4M and $8.9M, respectively.  With respect to FWF, the expected cost is not anticipated to exceed $100 

million with insurance covering many of the losses.  At Snare Rapids Main dam, for the flood-induced failure, 

economic losses during the PMF, Q[Q1,000 +2/3(PMF-Q1,000], Q[Q1,000 +1/3(PMF-Q1,000], and Q1,000  are estimated at $10.4M, 

$8.4, $29.7M and $30.9M, respectively.  With respect to flood-induced failure, the expected cost is not 

anticipated to exceed $100 million with insurance covering many of the losses.  

For Snare Rapids Main Dam, Side Dam 4, Side Dam 9B and Spillway 5B, the recommended consequence 

classification is High based on potential economic losses during a FWF and the flood-induced failure.   

7.2.3 Environmental and Cultural Values  

Environmental consequences due to a dam failure would harm fish habitat, denuded terrain and silt lakes in 

the reach.  The consequences will be similar for the FWF and the flood-induced failure.  The impacts are 

likely to be temporary, but of limited extent and natural recovery should occur relatively quickly.  Cultural 

due to a dam failure during the FWF include inundation of five (5) native burial grounds.  The impacts are 

likely to significant and restoration is not possible, although compensation is likely possible.   For these 

reasons, it is our judgment that the environment and cultural consequences of a dam failure are Significant. 

7.2 Classification of Snare Falls 

There are three structures at risk at Snare Falls that may have downstream consequences; Falls Main Dam 

and the two saddle dam, No. 1 and No. 2.  The fair-weather failure applies only to Falls Main Dam as the 

saddle dams areas not inundated under normal operation.  All structures are assessed for the flood induced 

failure.   
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7.3.1 Life Safety  

Water level rises in the Behchoko from a failure of Falls Main Dam will be much less than from Big Spruce 

Reservoir.  Consequences of dam failure for Snare Falls Main Dam and Saddle Dam No. 1 are summarized in 

Tables 7-8 and 7-9, respectively.  Consequences from Saddle Dam No. 2 are similar to that from Saddle Dam 

No. 1. 

There are no NTPC personnel sedentary downstream of Snare Falls Hydro System.  As with Snare Main Dam, 

there may be a few trapper cabins that are temporarily occupied (mainly in winter).  Trappers are at greatest 

risk for a sudden, unforeseen event.   

Table 7-8 

Snare Falls Main Dam Failure Consequences on Behchoko 

Flood Event 

No Dam Failure With Dam Failure Incremental 

PAR LoL 

Damages 

$(,000) PAR LoL 

Damages 

$(,000) PAR LoL 

Damages 

$(,000) 

Q1000 397 0.12 18,975 411 0.12 19,635 14 0.00 660 

1/3 between Q1000 

& PMF 
497 0.15 23,760 504 0.15 24,090 7 0.00 330 

2/3 between Q1000 

& PMF 
1039 0.31 49,665 1049 0.31 50,160 10 0.00 495 

PMF 1118 0.34 53,460 1125 0.34 53,790 7 0.00 330 

Fair-weather 

Failure 
0 0.00 0 17 0.01 825 17 0.01 825 

 

The FWF at Snare Falls Main Dam results in an estimated peak water elevation in Marian Lake of 156.9, or a 

surcharge of 0.35 metres.   Despite the slight increase, the estimated PAR is 17 people in the community of 

Behchoko.  The potential LoL is estimated loss of life of 0.01, or one (1) person per 100 persons inundated.    

The incremental consequences of a flood induced failure at Snare Falls Main Dam are prepared for the PMF 

and lesser flood events.  During the PMF, the incremental inundation limits occur between an estimated peak 

water elevation in Marian Lake of 160.7m and 160.8m, or 0.1m incrementally.  The potential PAR is seven 

(7) people with a LoL approaching zero, which is less than the life safety criteria for an Extreme 

classification.  The PAR never results in a potential LoL near one.   

As noted, there are no FWF consequences for Saddle Dam No. 1.  The incremental consequences of a flood 

induced failure at Saddle Dam No. 1 are prepared for the PMF and lesser flood events.  There is no 

incremental PAR during a flood failure at Saddle Dam No. 1. 
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Table 7-9 

Snare Falls Saddle Dam No. 1 - Dam Failure Consequences on Behchoko 

Flood Event 

No Dam Failure With Dam Failure Incremental 

PAR LoL 

Damages 

$(,000) PAR LoL 

Damages 

$(,000) PAR LoL 

Damages 

$(,000) 

Q1000 397 0.12 18,975 397 0.12 18,975 0 0.00 0 

1/3 between Q1000 

& PMF 
497 0.15 23,760 497 0.15 23,760 0 0.00 0 

2/3 between Q1000 

& PMF 
1039 0.31 49,665 1039 0.31 49,665 0 0.00 0 

PMF 1118 0.34 53,460 1118 0.34 53,460 0 0.00 0 

Fair-weather 

Failure 
0 0.00 0 NA NA NA 0 0.00 0 

During a FWF, the arrival of the lake level rise as a result of the failure is nearly two weeks after the event 

and it is assumed that the community of Rae will be aware of the coming event.  Also, the slow nature of the 

rise in Lake level at Marian Lake will combine such that the estimated risk to life safety as a result of a FWF 

for Snare Falls Main Dam is Low.   

During a flood induced failure, there is a possibility of High consequences, but the failure models indicate 

that there is already significant PAR without a dam failure and the incremental risk is relatively small 

compared to the overall risk.  Recognizing that the community of Rae is already aware of the flooding risk 

before the failure wave arrives, the estimated risk to life safety as a result of a flood-induced failure for Snare 

Falls Main Dam is Low. 

7.3.2 Infrastructure and Economics  

As with Snare Falls, the NTPC would realize economic losses in two ways; 1) loss of power production from 

Rapids and all downstream generating stations, and 2) cost of rebuild and litigation.  Assuming that Snare 

Rapids Hydro remains undamaged during a failure event, the estimated damages from a failure at Snare Falls 

is approximately $160 million.  A rebuild scenario will take at least twenty four (24) months, the deductible 

and all other associated cost described above is estimated at twenty (20) percent of the infrastructure cost, 

or a cost to NTPC of $32 million.  This will apply for both the FWF and the flood induced failure. 

Economic consequences of dam failure for Snare Falls Main Dam and Saddle Dam No. 1 are summarized in 

Tables 7-8 and 7-9, respectively.  For the FWF, economic losses from Falls Main Dam are estimated at $0.8M.   

At Snare Falls Main dam, for the Flood-induced failure, economic losses during the PMF, Q[Q1,000 +2/3(PMF-Q1,000], 

Q[Q1,000 +1/3(PMF-Q1,000], and Q1,000  are estimated at $0.3M, $0.5M, $0.3M and $0.7M, respectively.  There no 

incremental flood-induced failure consequences at the saddle dams.   

With respect to FWF and the flood-induced failure, the expected cost is not anticipated to exceed $100 

million, but will be greater than $10 million dollars with insurance covering many of the losses.  For Snare 

Falls Main Dam, the recommended consequence classification is Significant based on potential economic 
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losses.  The economic cost of a failure at Saddle Dam No.1 and No. 2 expected cost less than $10 million.  The 

recommended consequence classification for the saddle dams is Significant based on potential economic 

losses. 

7.3.3 Environmental and Cultural Values  

Environmental consequences due to a dam failure would harm fish habitat, denude terrain and silt lakes in 

the reach.  The consequences will be similar for the FWF and the flood-induced failure.  The impacts are 

likely to be temporary, but of limited extent and natural recovery should occur relatively quickly.  There are 

no identified Cultural consequences due to a dam failure.  For these reasons, it is our judgment that the 

environment and cultural consequences of a dam failure are Low. 

7.3 Classification of Snare Cascades 

Snare Cascades is a run-of-river facility and forms nominal storage with a labyrinth type concrete spillway 

and a rock fill canal dyke.    A dam failure flood will discharge into the Snare River and pass through the 

downstream facility at Snare Forks, eventually discharging into Marian Lake. 

7.4.1 Life Safety  

Water level rises in the Behchoko from a failure of Cascades Canal Dyke is comparable to an event at Snare 

Falls.  The FWF results in an estimated peak water elevation in Marian Lake of 156.9, or a surcharge of 0.35 

metres, the same as Snare Falls Main Dam.   During a FWF, the arrival of the Lake level rise as a result of the 

failure is nearly two weeks after the event and it is assumed that the community of Rae will be aware of the 

coming event.  Also, the slow nature of the rise in lake level at Marian Lake will combine such that the 

estimated risk to life safety as a result of a FWF for Snare Cascades Canal Dyke is Low.   

The incremental consequences of a flood induced failure are prepared for the PMF and lesser flood events.  

There is no incremental PAR during a flood failure at Snare Cascades. 

7.4.2 Infrastructure and Economics  

As with the upstream facilities, the NTPC would realize economic losses of a failure at Snare Cascades in two 

ways; 1) loss of power production from Cascades and 2) cost of rebuild and litigation.  A failure at Cascades 

does not have negative results on Snare Forks, and will likely not destroy the Cascades powerhouse.  The 

estimated damages from a failure at the Canal Dyke is approximately $2.5 million.  A rebuild scenario will 

take at least twelve (12) months, the deductible and all other associated cost described above is estimated at 

twenty (20) percent of the infrastructure cost, or a cost to NTPC of $0.5 million.  This will apply for both the 

FWF and the flood induced failure. 

There no incremental flood-induced failure consequences at Snare Cascades.  The recommended 

consequence classification is Significant based on potential economic losses.   

7.4.3 Environmental and Cultural Values  

Environmental consequences due to a dam failure would harm fish habitat, denude terrain and silt lakes in 

the Snare River.  The consequences will be similar for the FWF and the flood-induced failure.  The impacts 
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are likely to be temporary, but of limited extent and natural recovery should occur relatively quickly.  There 

are no identified cultural consequences due to a dam failure.   

7.5 Classification of Snare Forks 

The Snare Forks forebay reservoir is formed by seven dams, two (2) moderate size embankment dams, four 

(4) low head dykes and a low head spillway.  A dam failure at Forks Dam will discharge into Snare River and 

eventually Marian Lake while a dam failure at the other structures will follow local terrain and eventually 

join the Snare River.  Other than denuding of soil, there are no significant additional consequences.  Due to 

the similarity of consequences, dam failures are modelled for two structures, Forks Dam and Dyke 1.  A 

failure at Dyke 1 is representative of a failure at all dykes and a failure at Forks Dam is also representative of 

a failure at Strutt Lake Dam. 

7.5.1 Life Safety  

Water level rises in the Behchoko from a failure of Forks Dam is comparable to an event at Snare Cascades.  

The FWF results in an estimated peak water elevation in Marian Lake of 156.9, or a surcharge of 0.35 metres.  

The estimated sedentary PAR is 17 people in the community of Rae and the potential LoL is estimated at 

0.01, or one person per 100 persons inundated.  During a FWF, the arrival of the Lake level rise as a result of 

the failure is nearly two weeks after the event and it is assumed that the community of Rae will be aware of 

the coming event.  Also, the slow nature of the rise in Lake level at Marian Lake will combine such that the 

estimated risk to life safety as a result of a FWF for Snare Forks Main Dam and Strutt Lake Dam is Low.   

The incremental consequences of a flood induced failure are prepared for the PMF and lesser flood events.  

There is no incremental PAR during a flood failure at Snare Forks structures.. 

7.5.2 Infrastructure and Economics  

As with the upstream facilities, the NTPC would realize economic losses of a failure at Snare Forks in two 

ways; 1) loss of power production from Cascades and 2) cost of rebuild and litigation.  A failure at Forks will 

only impact the powerhouse during a failure at Strutt Lake Dam.  In general, a failure is not expected to cause 

significant power disruption.  The estimated damages from a failure will vary depending on the structure, 

but an approximate value is $10 million.  A rebuild scenario will likely take at least twelve (12) months, the 

deductible and all other associated cost described above is estimated at twenty (20) percent of the 

infrastructure cost, or a cost to NTPC of $2 million.  This will apply for both the FWF and the flood induced 

failure. 

With respect to FWF, the expected cost is not anticipated to exceed $10 million, but will be greater than $1 

million dollars with insurance covering many of the losses.    The recommended consequence classification is 

Significant based on potential economic losses.  The economic cost of a failure at the dykes is expected cost 

less than $10 million.  The recommended consequence classification for the saddle dams is also Significant 

based on potential economic losses. 

There no incremental flood-induced failure consequences at Snare Forks.   
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7.5.3 Environmental and Cultural Values  

Environmental consequences due to a dam failure would harm fish habitat, denude terrain and silt lakes in 

the Snare River.  The consequences will be similar for the FWF and the flood-induced failure.  The impacts 

are likely to be temporary, but of limited extent and natural recovery should occur relatively quickly.  There 

are no identified Cultural consequences due to a dam failure.   

7.6 Dam Classification 

The recommended dam classification is presented in Table 7-10.  In all instances, the recommended 

consequence classification is governed by infrastructure and economic consequences.   

The risk to life safety is low in all instances, primarily a result of the lag time between event and inundation 

and the nature of the inundation.  From the time of an event occurring, to arrival time at Rae, there is 

between one and two weeks to prepare.  A failure event will be noted by staff at the snare camp, or noted by 

operations in Yellowknife.  There is no risk that a failure will go unnoticed for over a week.  This implicit fact 

is recognized in assigning the consequence classification.  Likewise, even when the flood waters arrive, the 

effect will be a gradual rise in the level at Marian Lake.  During a flood-induced failure, the lake rise will be 

small compared to the overall flooding already occurring from other sources.  Overall, with even minimal 

management by the NTPC, there is a low risk to the residents of Rae from a dam failure. 

The recommended design criteria for all dams are presented in Table 7-11.  The recommended IDF at all 

structures forming Big Spruce reservoir is an event with a magnitude one-third between the PMF and a flood 

with an annual exceedance probability of 1,000 years.   The recommended IDF at all other structures in the 

Snare Hydro System is an event with an annual exceedance probability of 1,000 years.  The recommended 

EDGM at all structures forming Big Spruce reservoir is an event with an annual exceedance probability of 

2,475 years.   The recommended EDGM at Falls Main Dam, Strutt Lake Dam and Snare Forks Dam is an event 

with an annual exceedance probability of 1,000 years.   The recommended EDGM at all other structures in 

the Snare Hydro System is an event with an annual exceedance probability of 100 years.    
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Table 7-10 

Classification of Dams at Snare Hydro System 

Structure 
Previous 

(CDA 2007) 

Consequences 

FWF 

Recommende

d 

Classification 

Life Safety Economics Environment 

Snare Rapids Hydro System  

Main Dam High Low High Significant High High 

Side Dam 4 Significant Low High Significant High High 

Side Dam 9B Significant Low High Significant High High 

Side Dam 5B Significant Low High Significant High High 

Spillway 5B Significant Low High Significant High High 

Snare Falls Hydro System  

Main Dam Significant Low Significant Low Low Significant 

Saddle Dam No. 1 Significant Low Significant Low N/A Significant 

Saddle Dam No. 2 Significant Low Significant Low N/A Significant 

Snare Cascades Hydro System  

Power Canal Dyke Low Low Significant Low Low Significant 

Snare Forks Hydro System  

Forks Dam Significant Low Significant Low Significant Significant 

Strutt Dam Significant Low Significant Low Significant Significant 

Dyke 1 Low Low Significant Low N/A Significant 

Dyke 2 Low Low Significant Low N/A Significant 

Dyke 3 Low Low Significant Low N/A Significant 

North Dyke Low Low Significant Low N/A Significant 
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Table 7-11 

Design Criteria at Snare Hydro System 

 

Structure 
IDF EDGM 

Previous New Previous New 

Snare Rapids Hydro System 

Main Dam Q1,000+(1/3*(PMF-Q1,000)) Q1,000+(1/3*(PMF-Q1,000)) AEP2,500 AEP2,475 

Side Dam 4 Q1,000 Q1,000+(1/3*(PMF-Q1,000)) AEP1,000 AEP2,475 

Side Dam 9B Q1,000 Q1,000+(1/3*(PMF-Q1,000)) AEP1,000 AEP2,475 

Side Dam 5B Q1,000 Q1,000+(1/3*(PMF-Q1,000)) AEP1,000 AEP2,475 

Spillway 5B Q1,000 Q1,000+(1/3*(PMF-Q1,000)) AEP1,000 AEP2,475 

Snare Falls Hydro System 

Main Dam Q1,000 Q1,000 AEP1,000 AEP1,000 

Saddle Dam No. 1 Q1,000 Q1,000 AEP1,000 AEP100 

Saddle Dam No. 2 Q1,000 Q1,000 AEP1,000 AEP100 

Snare Cascades Hydro System 

Power Canal Dyke Q100 Q1,000 AEP500 AEP100 

Snare Forks Hydro System 

Forks Dam Q1,000 Q1,000 AEP1,000 AEP1,000 

Strutt Dam Q1,000 Q1,000 AEP1,000 AEP1,000 

Dyke 1 Q100 Q1,000 AEP500 AEP100 

Dyke 2 Q100 Q1,000 AEP500 AEP100 

Dyke 3 Q100 Q1,000 AEP500 AEP100 

North Dyke Q100 Q1,000 AEP500 AEP100 
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8.0 EMERGENCY MANAGEMENT DOCUMENT 

Management documents refer to the collection of policies and procedures that ensure long term safe 

performance of the structures.  The scope of work included a review of the NTPC’s Emergency Preparedness 

Plan (EPP) in connection with results of the flood risk analysis.  The Snare Hydro EPP dated 2015 was 

provided for review.   The only update to the document since 2013 was names and phone numbers.  The 

NTPC has one (1) document for the four (4) hydroelectric generation facilities in the Snare Hydro System, 

which includes aspects for planning and response to emergency conditions.  

8.1 Emergency Response Plan (ERP) 

The Guidelines require a formal internal Emergency Response Plan (ERP) documenting the procedures that 

operations staff should follow in the event of an emergency at the dam. An ERP outlines key emergency 

response roles and responsibilities, in order of priority, as well as the required notifications and contact 

information.   

NTPC’s ERP manual for the Snare system was reviewed and compared to requirements in the Guidelines.  We 

noted there is no specific ERP document separate from the EPP.  The different operational and management 

requirements of emergency planning and emergency response were recognized the Guidelines in 2007 with 

a recommendation that these components are directed in separate documents.  The EPP is a planning 

document that outlines logistical response requirements and evacuation planning.  These are essentially the 

civil aspects of emergency planning.  The ERP is technical document that outlines planned responses to 

anticipated events.  The ERP is a NTPC document that can be used solely as an internal resource, where as 

the EPP is a public document that is shared with other jurisdictions. 

The embedded ERP provisions contained in the EPP are not clear and do not address a number of items 

identified in the Guidelines.  These include, but are not limited to preventative and remedial action, location 

of the site command post, information on access to site, and procedures for warning systems.  The ERP does 

not explicitly identify operational communication requirements during an emergency, which was a 

contributing event in the 2006 failure at Dyke 1.  For example, there is no requirement that the operator 

verify there is capacity at downstream reservoirs prior to pulling Stoplogs at Spillway 5B.  There is no 

reference to the Dam Safety Engineer in the emergency documentation, which may be a function of the last 

update occurring prior to the position being retained.       

The response information is disjointed and may be confusing in the format presented.  To comply with the 

Guidelines, the NTPC should prepare a separate document for emergency response.  They should further 

consider the potential failure modes in the flood risk analysis and develop remedial action plans and have 

resources available that could respond in a short time period.  Because of the remoteness of the site, 

procuring resources and identifying materials during an emergency will be difficult and may result in delays.  

The inability of NTPC to get resources mobilized in a timely manner was a contributing factor to the 2006 

failure at Dyke 1.  Pre-planned remedial action for potential failure modes identified in the current DSR will 

result in more efficient emergency responses. 
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8.2 Emergency Preparedness Plan (EPP) 

The EPP is in a format consistent with practice prior to the recent editions of the Guidelines.  In general, 

where a dam failure or passage of a major flood could be expected to result in loss of life, the dam owner 

should prepare and maintain an EPP for use by external agencies. As noted, the EPP is not a response 

document, and current practice is to have separate EPP and ERP documents.  The flood risk analysis 

determined that there is a sedentary population at risk from fair-weather and flood-induced in Behchoko 

and there is a consequent risk to loss of life in the community.  As a result, the NTPC is required to have an 

EPP for those structures.  

There is no specific reference in the EPP document to a number of items identified in the Guidelines.  From 

an administrative point of view, the EPP should have a distribution list at the front with all plan holders 

identified, along with the person responsible for the EPP at that agency.  There is no reference to the Dam 

Safety Engineer in the EPP, which suggests the communication and notification procedure is out of date.  

Likewise, the definition of dam failure events should be updated to consider the PFMA conducted and the 

flood inundation results in the current flood risk analysis.  Inundation maps are unclear and would not be 

effective in an emergency response.    Approximate travel times and river stages for flood wave are not 

provided and the EPP distribution list and record of revisions should be included.  The level of inundation 

mapping is sparse and only pertains to failure of Main Dam at Snare Rapids.  There is no elaboration of 

impact areas for a failure at any other structure.  All emergency contact information seems out of date. 

8.2.1 Maintenance and Testing for an EPP 

The EPP outlines three requirements for maintenance and testing 

1. Semi-annual updates of contact information 

2. Annual refresher briefing on the EPP to affected personnel 

3. Bi-annual training drills, such as a table top exercise.  

NTPC does not meet any of the requirements for maintenance and testing of an EPP.  The last update of the 

EPP was in 2015.  The previous update as in 2013. 

8.2.2 Training 

Documented training associated with the EPP is conducted. 
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9.0 CONCLUSIONS AND RECOMMENDATIONS 

Meco has successfully completed a flood risk analysis of the Snare Hydro System.  The study has two main 

components; (1) a potential failure modes analysis, and (2) a flood inundation model.   

The PFMA assessment considers potential failure modes at dams that may arise from deficiencies in 

operation, design, extreme events and interference.  Potential failure modes are classified as high, medium 

and low probability of occurrence and then ranked in terms of availability and affordability of mitigation 

measures.   

The flood inundation model assessed the impact of dam failure scenarios to determine the consequences to 

the NTPC of dam failures.  Two separate models are used to assess inundation limits; HEC-RAS is used for the 

reach upstream of Slemon Lake outlet and HEC-HMS level pool routing is used for the reach downstream of 

Slemon Lake outlet.  The Snare Hydro System will result in flooding at Behchoko, if certain dams failed.   

9.1  Conclusions 

Main conclusions of the flood risk analysis are:  

• A site visit on November 3rd and 4th 2014 was used to better describe the reach, investigate potential 

cabins, and assess the structures for deficiencies.  The structures were observed to be in fair to good 

condition and not at risk of imminent failure. 

• There is a scarcity of gauged monitoring stations to estimate floods for the Snare River System.  Previous 

flood estimates use a derived weekly flow series for extreme value analysis of flow records, but the data 

series has not been maintained since 2000.  The current analysis compares the previous data series with 

annual maximum flows for WSC 07SA002 “Snare River Below Ghost River” and estimated the values to 

be potentially fifteen (15) percent above the derived flow estimates.   

• A scarcity of meteorological data makes reliable analytical assessments of the probable maximum flood 

difficult.   In lieu, empirical estimates of an approximate PMF are developed for determining the inflow 

design flood for all dams.  Peak flood flow estimates tend to be higher in the upper Snare and Russell 

Lake area than in the vicinity of Marian Lake, which is attributed to different physiography. 

• Twenty (20) potential failure modes are identified for dams in the Snare Hydro System.  Two failure 

modes have a high likelihood of occurrence, fourteen (14) have a medium likelihood of occurrence and 

four (4) have a low likelihood of occurrence. 

• There are several operational risk mitigation measures identified that can reduce risk of a dam safety 

incident.  The NTPC can use risk assessment of PFM’s to manage their capital allocation budget to 

increase effectiveness in improving overall dam safety. 

• Rapids Main Dam, the largest in the system, retaining the largest reservoir, will result in the greatest 

consequences in the event of a failure.  Other reservoirs impact on the downstream reach is 

approximately 20% less in terms of peak and significantly less with respect to volume.  

• A fair-weather failure at Rapids Main dam results in Russell Lake rising about 4.5 to 4.8 metres above 

normal, compared with 2.0 to 2.2 metres in Marian Lake.  A large portion of the shoreline at Behchoko 

will be inundated during a fair-weather failure at Rapids Main Dam.  Peak flood levels at Marian Lake 
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would be reached about 13.5 days after failure of Snare Rapids Main Dam.  The estimated peak water 

from a FWF at Rapids Main Dam is 158.7m, compared with 158.3m predicted in the last flood risk 

analysis (Monenco 2000).   

• Incremental water level rise in Marian Lake will be between 0.9m and 1.0m during flood-induced failure 

for Rapids Main Dam.  For all other structures, the incremental water level rise in Marian Lake will be 

either negligible or less than 0.3m during flood-induced failures   For all flood-induced failure scenarios, 

the Community of Behchoko will already be experiencing flooding prior to experiencing the effects of a 

dam failure flood.  Results are summarized below. 

Event   Non-Failure Water Level  Range of Levels from a Dam Failure 

Q1,000    159.2     159.2 – 160.2 

Q1,000+(1/3*(PMF-Q1,000))   159.8     159.8 – 160.7 

Q1,000+(2/3*(PMF-Q1,000))   160.2     159.2 – 161.1 

PMF    160.7     159.2 – 161.6 

• The flood-induced incremental levels in Behchoko (Rae) were previously estimated to be 2.5 metres in 

the 2000 study.  The current reported levels are higher in absolute values but much less in terms of 

incremental inundation.  The difference in the values reported in the current study and those from 2000 

are the assumption that antecedent conditions during a flood are similar, i.e., a PMF at Big Spruce will 

also be occurring at the Lower Snare region and the value for the approximate PMF, which if more than 

50% higher than the value used in 2000. 

• The Snare River reach from Snare Rapids to Slemon Lake outlet has a significant lagging effect and the 

hydraulic model results were found sensitive to the breach width, but insensitive to time to failure and 

roughness values.   

• In all instances, the recommended consequence classification is governed by infrastructure and 

economic consequences.   

• The risk to life safety is low in all instances, primarily a result of the lag time between event and 

inundation and the nature of the inundation.  From the time of an event occurring, to arrival time at 

Behchoko, there is between one and two weeks to prepare.  A failure event will be noted by staff at site, 

or noted by operations in Yellowknife.  There is no risk that a failure will go unnoticed for over a week.  

This implicit fact is recognized in assigning the consequence classification.  Likewise, even when the 

flood waters arrive, the effect will be a gradual rise in the level at Marian Lake.  During a flood-induced 

failure, the lake rise will be small compared to the overall flooding already occurring from other sources.  

Overall, with even minimal management by the NTPC, there is a low risk to the residents of Rae from a 

dam failure. 

• The current format of the Emergency Preparedness Plan (EPP) is out of date and the information is not 

updated regularly.  Current practice is to have separate EPP and ERP documents, the former for 

stakeholder agencies and the NTPC and primarily related to the third parties outside the NTPC and the 

latter an internal document that outlines NTPC response to emergencies.  The current EPP does not meet 

requirements of the Guidelines. 
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9.2  Recommendations 

All structures at Snare Rapids Hydro System have High consequences in the event of a dam failure.  All other 

structures located in the Snare Hydro System have Significant consequences in the event of a dam failure.  

The recommended IDF at all structures at Snare Rapids Hydro System is an event with a magnitude one-

third between the PMF and a flood with an annual exceedance probability of 1,000 years.   The 

recommended IDF at all other structures in the Snare Hydro System is an event with an annual exceedance 

probability of 1,000 years.   The recommended EDGM at all structures forming Big Spruce Reservoir is an 

event with an annual exceedance probability of 2,475 years.   The recommended EDGM at Falls Main Dam, 

Strutt Lake Dam and Snare Forks Dam is an event with an annual exceedance probability of 1,000 years.   

The recommended EDGM at all other structures in the Snare Hydro System is an event with an annual 

exceedance probability of 100 years.   The NTPC should update the OM&S manual and review the last DSR to 

determine if the change in design criteria has an adverse effect on the structures. 

Routing of the recommended IDF at Snare Rapids predicts a peak reservoir level at Big Spruce of 222.5m and 

a peak outflow of 645 m3/s.  Routing of the recommended IDF at Snare Falls predicts a peak reservoir level at 

Falls Reservoir of between 204.9m to 205.8m depending on whether the NTPC open both gates, or just one 

gate, respectively.  If only one gate is operated, the dam will overtop.  If both gates are operated, the dam 

does not overtop but Saddle Dam No.1 does overtop.   The peak reservoir stage at Cascades and Forks is 

184.3m and 175.8m, which will overtop the dykes at Snare Forks.  The peak outflow for all facilities is 598 

m3/s.  The NTPC should develop contingency plans to increase freeboard at downstream structures to 

accommodate the IDF at Big Spruce Reservoir.  The NTPC should also develop the channel downstream of 

Saddle Dam No.1 to allow for efficient discharge of spillway flow. 

Analysis of available hydrological data indicates statistical assessment of data can produce reliable values for 

design purposes.  In order to confirm the current IDF, the NTPC should update the derived data series at Big 

Spruce and correlate with WSC 07SA002 with a goal of using 07SA002 as a prediction tool for operations at 

the Snare Hydro System.  The updated analysis can be used to reassess the flood value with an annual 

exceedance probability of 1,000 years.  The analysis should be completed before undertaking any capital 

work on spillways in the Snare Hydro System. 

The PFMA identified twenty (20) potential failure modes at the Snare Hydro System.  The NTPC should 

include risk mitigation matrices in allocation of capital for dam safety improvements. 

The NTPC should upgrade their emergency management documentation to separate emergency planning 

with emergency response.  Both documents should be based on the PFMA included in the flood risk analysis 

and inundation maps provided.  With respect to notification, all emergency management documents should 

use the Dam Safety Engineer as the primary responsible person for an emergency situation.  Until such time 

as a revised EPP/ERP document is prepared, the NTPC should immediately update the current EPP and 

include a distribution sheet, as required in the EPP.  
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11. GLOSSARY AND DEFINITIONS 

Acceptable Risk  

The level of risk (the combination of the probability and the consequence of a specified hazardous event) 

which the public are prepared to accept without further management.  Acceptability of risk may be reflected 

in government regulations. 

Annual Exceedance Probability (AEP) 

Probability that an event of specified magnitude will be equalled or exceeded in any year. 

Abutment 

That part of the valley side or other supporting structure against which the dam is constructed. 

Appurtenances 

Structures and equipment on a project site, other than the dam itself.  They include, but are not limited to, 

such facilities as intake towers, powerhouse structures, tunnels, canals, penstocks, low-level outlets, surge 

tanks and towers, gate hoist mechanisms and their supporting structures, and all critical water control and 

release facilities.  Also included are mechanical and electrical control and standby power supply equipment 

located in the powerhouse or in remote control centres. 

Base of Dam 

General foundation area of the lowest portion of the main body of a dam. 

Catchment 

Surface area which drains to a specific point, such as a reservoir; also known as the watershed or watershed 

area. 

Consequences of Dam Failure 

Impacts in the downstream as well as upstream areas of a dam resulting from failure of the dam or its 

appurtenances. 

Consequence Category 

Scale of adverse incremental consequences that would be caused by failure of a dam. 

Dam 

Barrier which is constructed for the purpose of enabling the storage or diversion of water, water containing 

any other substance, fluid waste or fluid tailings, providing that such barrier could impound 30,000 m3 or 

more and is 2.5m or more in height.  The height is measured vertically to the top of the barrier, as follows: 
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i. from the natural bed of the stream or watercourse at the downstream toe of the barrier, in the case of 

a barrier across a stream or watercourse 

 

ii. from the lowest elevation at the outside limit of the barrier, in the case of a barrier that is not across a 

stream or watercourse 

"Dam" is herein defined to include works (appurtenances) incidental to, necessary for, or in connection with, 

the barrier. 

For purposes of these guidelines, this definition may be expanded to include "dams" under 2.5m in height or 

which can impound less than 30,000 m3, if the consequences of failure would be unacceptable to the public, 

such as: 

 Dams with erodible foundations where a breach could lower the reservoir more than 2.5 m. 

 Dams retaining contaminated substances. 

Dam Safety Inspection  

An inspection of the dam to observe its condition.  Inspections are carried out much more frequently than 

Dam Safety Reviews. 

Dam Safety Review 

Comprehensive formal review carried out at regular time intervals to determine whether an existing dam is 

safe, and if it is not safe, to determine required safety improvements. 

Decommissioned Dam 

Dam that has reached the stage in its life cycle when both dam construction and the intended use of the dam 

have been permanently terminated in accordance with a decommissioning plan.  

Emergency 

In terms of dam operation, any condition which develops naturally or unexpectedly, endangers the integrity 

of the dam, upstream or downstream property or life, and requires immediate action. 

Emergency Preparedness Plan (EPP) 

A document that contains procedures for dealing with emergencies at the dam or its appurtenances; and 

includes communication directories and inundation maps showing upstream and downstream water levels 

and arrival times of floods. 

Extreme Event 

Event which has a very low annual exceedance probability (AEP). 

Extreme Loads 

The rare loadings imposed by extreme events such as large earthquakes, floods and landslides. 

Failure of Dam 
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In terms of structural integrity, the uncontrolled release of the contents of a reservoir through collapse of the 

dam or some part of it. 

Full Supply Level (FSL) 

Maximum normal operating water surface level of a reservoir.  FSL is max operating level in water l 

Foundation 

Rock and/or soil mass that forms a base for the structure, including its abutments. 

Freeboard 

Vertical distance between the water surface elevation and the lowest elevation of the top of the containment 

structure. 

Hazard 

Threat; condition, which may result from an external cause (e.g. earthquake or flood), with the potential for 

creating adverse consequences. 

Incremental Consequences of Failure 

Incremental losses or damage which dam failure might inflict on upstream areas, downstream areas, or at 

the dam, over and above any losses which might have occurred for the same natural event or conditions had 

the dam not failed. 

Industrial Dam 

Dam, including foundations, water control structures and base of the basin, which is constructed to retain 

wastes from industrial operations. 

Inflow Design Flood (IDF) 

Most severe inflow flood (volume, peak, shape, duration, timing) which a dam and its spillway must handle 

safely. 

Inspection 

See "Dam safety inspection" 

Low Supply Level 

Minimum level in water license. 

Maximum Credible Earthquake (MCE) 

Largest reasonably conceivable earthquake that appears possible along a recognized fault or within a 

geographically defined tectonic province, under the presently known or interpreted tectonic framework. 

Maximum Design Earthquake (MDE) 

The earthquake that would result in the most severe ground motion which a dam structure must be able to 

endure without the uncontrolled release of water from the reservoir. 

Normal Operating Level (NOL) 
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Mean operating water level of a reservoir normally applies to a reservoir with the level mainly controlled by 

an overflow spillway. 

OMS Manual 

Operation, Maintenance and Surveillance Manual, which documents procedures for safe operation, 

maintenance and surveillance of a dam. 

Outlet works 

Combination of intake structure, conduits, tunnels, flow controls and energy dissipation devices to allow the 

release of water from a dam. 

Owner 

Person or legal entity, including a company, organization, government unit, public utility, corporation or 

other entity which is responsible for the safety of the dam.  The person or legal entity may either hold a 

government license to operate a dam or retain the legal property title on the dam site, dam and/or reservoir. 

Probable Maximum Flood (PMF) 

Estimate of hypothetical flood (peak flow, volume and hydrograph shape) that is considered to be the most 

severe "reasonably possible" at a particular location and time of year, based on relatively comprehensive 

hydro-meteorological analysis of critical runoff-producing precipitation (snowmelt if pertinent) and 

hydrologic factors favourable for maximum flood runoff. 

Probable Maximum Precipitation (PMP) 

Greatest depth of precipitation for a given duration meteorologically possible for a given size storm area at a 

particular location at a particular time of year, with no allowance made for long-term climatic trends.  The 

PMP is an estimate of an upper physical bound to the precipitation that the atmosphere can produce. 

Regulatory Agency 

Usually a government ministry, department, office or other unit of the national or provincial government 

entrusted by law or administrative act with the responsibility for the general supervision of the safe design, 

construction and operation of dams and reservoirs, as well as any entity to which all or part of the executive 

or operational tasks and functions have been delegated by legal power. 

Reservoir 

Body of water, fluid waste or fluid tailings which is impounded by one or more dams, inclusive of its shores 

and banks and of any facility or installation necessary for its operation. 

Reservoir capacity 

Total or gross storage capacity of the reservoir at full supply level. 

Return Period 

Reciprocal of the annual exceedance probability (AEP). 

Risk 
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Measure of the probability and severity of an adverse effect to health, property, or the environment.  Risk is 

estimated by the mathematical expectation of the consequences of an adverse event occurring (i.e., the 

product of the probability of occurrence and the consequence").  See also “acceptable risk”. 

Safe Dam 

Dam which does not impose an unacceptable risk to people or property, and which meets safety criteria that 

are acceptable to the government, the engineering profession and the public. 

Spillway 

Weir, channel, conduit, tunnel, chute, gate or other structure designed to permit discharges from the 

reservoir. 

Spillway Crest 

Uppermost portion of the spillway overflow section. 

Spillway Design Flow (SDF) 

The flow obtained when the inflow design flood (IDF) is routed through the reservoir and its spillway. For 

small reservoirs where the routing effect is negligible the SDF = IDF.  

Tailings Dam 

Dam, including foundations, water control structures and base of the basin, which is constructed to retain 

tailings or other waste materials from mining operations. 

Tailwater Level 

Level of water in the discharge channel immediately downstream of a dam. 

Temporary Suspension 

Suspension, either expected or unexpected, of advanced exploration, mining or mine production in 

accordance with a plan, during which time the site is monitored on a continuous basis by the owner and 

protective measures are in place. 

Toe of Dam 

Junction of the downstream (or upstream) face of dam with the ground surface (foundation).  Sometimes 

"heel" is used to define the upstream toe of a concrete gravity dam. 

Top of Dam 

Minimum elevation of the uppermost surface of a dam proper, not taking into account any camber allowed 

for settlement, curbs, parapets, guard rails or other structures that are not a part of the main water-retaining 

structure.  This elevation may be a roadway, walkway or the non-overflow section of a dam. 
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Figure 2 : Inflow Hydrographs for Big Spruce 
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Figure 3 : River Basins in the Snare Watershed 
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Figure 4 : Q1000 and PMF Hydrographs for Tributaries in Lower Snare River Basin 
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Figure 5 :  Potential Failure Mode Mitigation Matrices 
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Figure 6 :  Stage-Storage Area Curves at Snare Hydro 
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Figure 8:  Approximate Bed Profiles 
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Figure 9: Stage-Discharge Curves at Snare Hydro 

(a)	Snare	Rapids	Spillway	5B (b)	Snare	Falls	Spillway	Facilities

(c)	Snare	Cascades	Spillway (c) Snare Forks Spillway
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Figure 10 : Flood Hydrographs without Dam Break at Slemon Lake Outlet 
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Figure 11: Fair-Weather Failure Hydrographs at Slemon Lake Outlet 
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Figure 12: Breach Hydrographs at Slemon Lake Outlet from PMF-Induced Failures at Key Structures 
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Figure 13: Breach Hydrographs at Slemon Lake Outlet from the Flood (2/3 between PMF and Q1000)-Induced Failures at Key Structures 
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Figure 14: Breach Hydrographs at Slemon Lake Outlet from the Flood (1/3 between PMF and Q1000)-Induced Failures at Key Structures 

	

	

(a)	Snare	Rapids	Dam (c) Snare Cascades Power Canal Dyke

(b) Snare Falls Dam (d) Snare Forks Dam

0

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

0 100 200 300 400 500 600 700 800

Q
	(m

3 /
s)

Time	(hours)

0

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

0 100 200 300 400 500 600 700 800

Q
	(m

3 /
s)

Time	(hours)

0

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

0 100 200 300 400 500 600 700 800

Q
	(m

3/
s)

Time	(hours)

0

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

0 100 200 300 400 500 600 700 800

Q
	(m

3/
s)

Time	(hours)

0

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

0 100 200 300 400 500 600 700 800
Q
	(m

3/
s)

Time	(hours)



Northwest Territories Power Corporation 
Snare Hydro Flood Risk Analysis 

Final Report 
	

	

Northwest Territories Power Corp., Snare Hydro Flood Risk Analysis  10224, Rev. 2 
© Meco 2015 All rights reserved, including all rights related to the use of this document or its contents.  Appendix A, Page 15 

 Figure 15: Breach Hydrographs at Slemon Lake Outlet from the Q1000-Induced Failures at Key Structures 
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Figure 16 : Profiles of Peak Discharge from Rapids Dam Failure Showing Sensitivity with 
Breach Width 
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Figure 17 :  Russell-Marian Lake Routing Model 
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Figure 18 :  Flood Hydrographs and Climatic Conditions in Snare River Basins during the 1991 Flood Event 
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Topic:  Capital - Tsiigehtchic Office Trailer Replacement 

 

Reference: Application, PDF page 698 

 

Preamble: 

 

In its Application NTPC provides a business case for the Tsiigehtchic Office Trailer Replacement. 

 

Requests: 

 

a) NTPC discusses the poor condition of the trailer. Please provide a detailed analysis 

demonstrating the poor condition of the trailer.  

 

b) Please fully explain when NTPC first became aware of the condition of the trailer.  

 

 

Responses: 

 

(a) and (b) 

 

Please see response TGC.NTPC-18. 
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Topic:  Capital - Taltson Genset and Transformer Replacement 

 

Reference: Application PAF page 692 

 

Preamble: 

 

In Table 1 regarding the Taltson Genset and Transformer Replacement NTPC provides forecast 

costs. 

 

Requests: 

 

a) Please fully explain why a $191,308 contingency is appropriate for a 2022-23 capital cost 

of $146,259.  

 

b) Please provide an updated Table 1 that includes actual costs.  

 

 

Responses: 

 

(a) and (b) 

 

The Topic appears to refer to the incorrect project. 

 

The 2022-23 cited contingency of $191,308 and 2022-23 capital cost of $146,259 relates to the 

Snare Rapids Tailrace Gates Upgrade project in the business case appendix to the GRA, not the 

Taltson Gensets and Transformer.  

 

In the course of responding to this IR, NTPC identified that the table provided in the business 

case reflected updated project budget information based on the most recent capital plan, but 

misallocated the budget across years and categories. A corrected version of the table is provided 

below. The corrections to the allocation of costs across categories do not impact rate base, 

revenue requirement, or rate proposals. In other words, they have no GRA cost impact. The total 

2022-23 forecast capitalization of $828,000 is consistent with the most recent capital plan. Figures 

in the table reflect actuals through 2020-21 and forecasts for 2021-22 and 2022-23. 
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Table 1: Estimated Project Costs. Snare Rapids Tailrace Gates Upgrade Project ($000s) 

 
2018-19 and 
Prior years 2019-20 2020-21 2021-22 2022-23  Total 

        
Capital spending 60 301 14 10 266  651 
Contingency     47  47 
OH Earned  42 2 0 44  88 
IDC Earned  8 18 0 16  42 
        
Total 60 351 34 10 373  828 
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Topic:  Capital - Ulukhaktok Multi-Year Plant Ventilation and HVAC Upgrade 

 

Reference: Application, PDF page 702 

 

Preamble: 

 

In its Application NTPC provides a business case for the Ulukhaktok Multi-Year Plant Ventilation 

and HVAC Upgrade. 

 

Requests: 

 

a) In the “Need for the Project” section, NTPC discusses “several deficiencies”. Please 

provide a detailed analysis of each of the deficiencies, and when NTPC first become aware 

of each deficiency.  

 

b) Table 1 includes forecast costs, including a contingency. Please provide an updated Table 

1 including actual costs to date.  

 

 

Responses: 

 

(a) 

 

Deficiencies identified with the current ventilation and HVAC systems include: 

 

 The current engine jacket water and heat recovery systems are not able to capture and 

deliver sufficient heat to the heating system which in turn means that adequate block heat 

is not provided to offline engines. 

 

 The current system does not permit the engine hall and warehouse areas to be heated to 

an acceptable temperature in winter. 

 

 The current plant ventilation system does not meet current NTPC mechanical design 

guidelines and does not provide sufficient air volume for optimal combustion by the 

engines or enough cooling in summer months, especially when internal plant temperatures 

reach 40ºC. 
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 There is a community noise concern as the plant is situated in the center of town.  

 

 In the summer the plant doors are left open to allow for cooling of the plant. Opening the 

doors also causes excessive dust to mix with the combustion air for gensets, affecting 

genset performance. 

 

Many of these deficiencies have been issues for a number of years and are consistent with plants 

of this vintage. NTPC cannot provide a detailed timeline but notes a conceptual design was 

completed in 2019 and ventilation, heating, and cooling issues were known to occur for at least 

several years prior to that. 

 

(b) 

 

The table provided in the business case reflected updated project budget information based on 

the most recent capital plan, but misallocated the budget across years and categories. A corrected 

version of the table is provided below. The correction to the allocation of costs across categories 

does not impact rate base, revenue requirement, or rate proposals. The total 2022-23 forecast 

capitalization of $1,879,000 is consistent with the most recent capital plan. Figures in the table 

reflect actuals through 2020-21 and forecasts for 2021-22 and 2022-23. 

 

Table 1: Estimated Project Costs. Snare Rapids Tailrace Gates Upgrade Project ($000s) 

 
2018-19 and 
Prior years 2019-20 2020-21 2021-22 2022-23  Total 

        
Capital spending 233 680 206 97 311  1,526 
Contingency     55  55 
OH Earned  95 29 14 51  189 
IDC Earned  30 56 5 18  109 
        
Total 233 805 291 115 435  1,879 
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Topic:  Capital - Pole Replacement – All Regions 

 

Reference: Application, PDF page 705 

 

Preamble: 

 

In its Application NTPC provides a business case for the Pole Replacement program – All 

Regions. 

 

Requests: 

 

a) Please fully explain the planned pole replacement program. In the response please fully 

explain how pole testing will be part of the program.  

 

b) Please fully explain the current processes for pole replacement, and if NTPC performs 

pole testing.  

 

c) Please fully explain if NTPC has an asset lifecycle management program.  

 

 

Responses: 

 

(a) and (b) 

 

NTPC's Transmission and Distribution networks contain approximately 10,000 wooden pole 

structures across the NWT. Typically, wooden poles have a service life of approximately 50 years 

depending on local conditions. Southern, wetter climates can substantially reduce life expectancy 

due to insects, woodpeckers and wet soil conditions. Most poles currently in service are 30-40 

years old and have approximately 10-20 years of "expected" life remaining under normal 

conditions. NTPC currently has close to 1,000 structures that fall into the 45-60 year range and 

the Corporation is actively replacing these before failure. Figure 1 shows the age distribution of 

poles currently in service based on sampling and inspections completed to date. 
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Figure 1: Age distribution of poles 
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Figure 2 shows the recommended timeline for replacement based on the results of pole condition 

assessments completed to date. Condition assessments can include pole test drilling as well as 

visual inspections and surveys. 

 

Figure 2: Pole condition assessment results 

 

 
 

The pole replacement program identifies individual projects based on pole assessments that are 

completed internally or by an outside contractor. Based on condition, location, accessibility and 

number of customers affected the Transmission and Distribution team develops a priority-based 

schedule to action their replacement. Factors that influence the scheduling include: 

 

 Some poles need to be replaced in winter months due to wet areas;  

 Local wildlife nesting seasons must be taken into consideration;  

 Some projects require access by barge or winter road; and 

 Availability of labour including local contractors. 
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The pole replacement program is critical to maintaining system reliability and public safety, 

including wildfire management.  

 

(c)  

 

Please see response HR/FS.NTPC-8(a). 
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Topic:  Capital - Wrigley Upgrade Plant Fuel System – Day Tank, Pumps, Controls 

 

Reference: Application, PDF page 709 

 

Preamble: 

 

In its Application NTPC provides a business case for the Wrigley Upgrade Plant Fuel System – 

Day Tank, Pumps, Controls. NTPC discusses how the plant is considered at end of life. 

 

Requests: 

 

a) Please provide a detailed discussion of how NTPC defines end of life.  

 

b) Please provide a detailed analysis that demonstrates this asset has reached end of life.  

 

 

Responses: 

 

(a) and (b) 

 

As the current system in Wrigley was installed in 1974, it has exceeded the anticipated life 

parameters for assets in this category. NTPC’s depreciation study recommends a life parameter 

for account 342 – Fuel Holders, Producers and Accessories of Iowa 27-I2, and notes a peer 

comparison of electric generation utilities produced a range from 27 to 35 years. Further, as noted 

in the project business case, the fuel system requires upgrading.  NTPC may not be specifically 

required by environmental protection legislation or safety to upgrade or change out its fuel 

systems and/or existing single walled tanks – as they all have secondary containment. However, 

insurance recommendations as well as best operating practice support NTPC upgrading its 

systems and converting its single walled tanks to double walled tanks. Having a spill can result in 

significant environmental damages and resulting costs which could far exceed costs to bring its 

single walled tanks up to current best practices now.  Further, even a spill into secondary 

containment can be a costly and resource demanding venture. which NTPC views it as 

reasonable and prudent to take appropriate steps now to avoid such an event. These are factors 

that contributed to NTPC’s assessment that the existing system is at end of life. 
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Topic:  Capital – Capital less than $250.000 

 

Reference: Application, Schedule 11.6 

 

Preamble: 

 

In Schedule 11.6. NTPC identifies Capital less than $250,000 of: 

 

 2018-19 2019-20 2020-21 2021-22 2022-23 

Capital less than $250,000 6,308 3,766 4,058 5,808 7,266 

 

Requests: 

 

a) Please provide a detailed analysis that clearly demonstrates why Capital less than 

$250,000 increases in each of 2020-21, 2021-22 and 2022-23.  

 

 

Responses: 

 

(a) 

 

In general, capital spending (not additions) has been stable over the past 4 years, with the 

exception of 2022-23, when an additional provision is made for unforeseen and small projects. 

This provision is necessary to permit NTPC flexibility to address small projects that arise 

throughout the year. 

 

As background, NTPC notes that capital spending and capital additions are different parts of the 

capital investment transaction. Table 1 below compares the capital spending for projects less than 

$250,000 in each year with the capital additions for projects less than $250,000 in each year.  The 

table in the preamble shows the capital additions in each year (please see Schedule 11.6 of the 

GRA). It is noted that capital additions can vary more from year-to-year due to timing of projects 

being closed out.  

 

For 2019-20 through 2021-22, capital spending in each year is between $4-$5 million annually. 

The amount capitalized varies by year as some projects carry over across years and spending 
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that occurs in one year may not be closed out as a capital addition until the following year. The 

difference results in a net increase or decrease to the balance in Work in Progress each year. 

 

Table 1: Capital Spending and Capital Additions for Projects less than $250k each year 

($000s) 

 2018-19 2019-20 2020-21 2021-22 
2022-

23  
       
Capital Spending 8,198 4,456 5,080 4,080 7,590  
less: Net increase in Work in 
Progress 1,890 690 1,022 -1,729 324  

Capital Addition 6,308 3,766 4,058 5,808 7,266  
 

 

For 2022-23, the capital spending and CWIP balances reported in the GRA contained a linking 

error and were misstated in Schedule 11.6. This error is corrected in Table 1 above. The linking 

error in the spending forecast did not affect the calculation of rate base, revenue requirement or 

rate proposals. The capital additions forecast number ($7.266 million in 2022-23) in Schedule 

11.7 was correct as filed.  

 

The 2022-23 spending budgets, as highlighted in Table 1 above, include increases for a number 

of small projects, including an increase in the allowance for unforeseen small projects (increase 

of $2.0 million in 2022-23 over 2021-22). These budgets are developed and reviewed each year 

as part of the annual capital planning process based on a consideration of recent operational 

needs, including responding to delays in some projects and spending as a result of the Covid-19 

pandemic. 

 

 



Northland Utilities (Northland)
(NUL) 
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Topic:  Purchase Power Agreements 

 

Reference:  

 

P2-2, L13-14: “The corporation also has purchase power agreements, based on the price of diesel 

fuel, in 3 communities, Łutselk’e, Aklavik and Tulita.” 

 

P4-3, L12-19: “Generation forecasts include confirmed purchase power agreements for 

renewable power with local and indigenous governments. When NTPC enters into purchase 

power agreements with third parties for renewable generation such as solar power, the purchase 

price is based on the avoided cost of diesel. When purchase power agreements for renewable 

generation are added to the generation mix, they do not impact fuel expense forecast although 

they do reduce greenhouse gas emissions which is supported by NTPC’s strategic plan 

objectives. NTPC will continue to support the addition of renewable generation to offset diesel 

generation.” 

 

Preamble: 

 

Northland Utilities is interested in better understanding the purchase power agreements (“PPA”) 
 

Requests: 

 

a) Please provide copies of the agreements for each of the 3 communities with PPAs.  

 

b) Please explain the “avoided cost of diesel” and how it is calculated (e.g. annually, monthly, 

whether it escalates with inflation, etc.).  

 

c) Please provide sample calculations for the “avoided cost of diesel” in each of the 3 

communities. 

 

d) For each PPA, please provide installed renewable capacity and expected annual 

renewable production in each of the 3 communities. 

 

e) Were any capital upgrades – i.e. batteries, microgrid controller, generators, etc. – required 

to NTPC’s system to accommodate the renewable generation? If so, please explain the 
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upgrades and how were the upgrades are funded and how the pricing of the PPA is 

affected. 

 

f) Please provide copies of any GNWT policy or legislation or direction that helps enable 

PPA’s purchase power agreements in these communities. 

 

g) Please provide an economic model showing the rate impact of the PPAs when compared 

to status quo or any other alternative that was considered. 

 

h) Please confirm NTPC did not hire any lawyers or consultants to assist with negotiating the 

PPAs or accommodating the renewable project on NTPC’s system. If not confirmed, how 

were legal & consulting costs recovered? 

 

 

Responses: 

 

(a) 

 

Please see NUL.NTPC-1 Attachment 1, NUL.NTPC-1 Attachment 2, and NUL.NTPC-1 

Attachment 3. 

 

(b) 

 

The agreements provide for the price to be reset annually based on the fuel price as of the reset 

date the plant efficiency included in NTPC’s last approved GRA. In some agreements, a small 

provision for NTPC diesel O&M savings is included. In some agreements the fuel price is 

calculated excluding any carbon tax. 

 

NTPC only pays for energy actually delivered by the generator. NTPC will limit deliveries where 

the PPA generator’s power would adversely affect NTPCs diesel generation quality or reliability. 

 

(c) 
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Fuel price in $/litre divided by efficiency in kW.h/litre (plus any relevant O&M savings included in 

the contract) = purchase price in $/kW.h 

 

(d) 

 

The installed capacities are as follows: 

‐ Łutselk’e - 36 kW 

‐ Tulita – 45 kW 

‐ Aklavik – 150 kW 

 

(e) 

 

NTPC’s only capital investments to permit the PPAs to proceed were the meters installed. These 

meters are included in NTPC’s revenue requirement. 

 

(f) 

 

There is no specific legislation in NWT applicable to these PPAs.  There are multiple policies 

related to increasing renewable generation and reducing emissions. The most directly related is 

the 2030 Energy Strategy, located here: 

 

https://www.inf.gov.nt.ca/sites/inf/files/resources/gnwt_inf_7272_energy_strategy_web-eng.pdf 

 

The support of community power producers is described at page 17-18.  

 

(g) 

 

There is no economic model to illustrate the rate impacts as there are effectively no expected rate 

impacts. There can be a small benefit to NTPC and other customers from avoided diesel O&M. 

But the main benefit is overall avoided GHG emissions and local community investment. 

 

(h) 

 

NTPC used some external resources to draft the template project agreements. These costs were 

expensed in the year incurred. 
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LUTSEL K’E POWER PURCHASE AGREEMENT

THIS AGREEMENT is made the day of July, 2015

BETWEEN:

Lutsel K’e Dene First Nation, a First Nation representing the Lutsel K’e and
Kache Dene with head offices in Lutsel K’e, NT, (“Seller”).

AND:

Northwest Territories Power Corporation, a corporation incorporated pursuant to
Northwest Territories Power Corporation Act, with its head office in Hay River,
NT, (“NTPC”).

WHEREAS Seller owns, and intends to operate a solar (PV) power generation facility in
Lutsel K’e;

AND WHEREAS NTPC owns and operates a diesel power facility and power
distribution facilities in Lutsel K’e;

AND WHEREAS Seller has requested, and NTPC has agreed to enter into this
Agreement with Seller to set out the terms and conditions pursuant to which NTPC will purchase
electrical energy from the Seller;

NOW THEREFORE in consideration of and subject to the mutual covenants contained
herein, the Parties agree as follows:

ARTICLE 1 - DEFINITIONS

1.1 Terms. The capitalized terms used in this Agreement shall have the meanings specified
in Appendix 2 to this Agreement.

1.2 The Project. The Project is a solar (PV) power generation facility, located at LTO 379
LOT 1 Block 4 (Old NTPC Tank Farm), in the community of Lutsel K’e, Northwest
Territories, with a maximum total capacity of 36kW (the “Project”).

ARTICLE 2 - TERM

2.1 Commencement Date. This Agreement shall be in effect and commence on the date of
COD (the “Commencement Date”).



2.2 Term. Subject to earlier termination as authorized under this Agreement, this Agreement
shall be in effect for a period of ten (10) years from the Commencement Date (the
“Term”).

2.3 Extension. At any time the Parties may, by mutual agreement in writing, extend or
reduce the Term of this Agreement.

2.4 Survival. The applicable provisions of this Agreement shall continue in effect after the
termination of this Agreement to the extent necessary to provide for final billings, billing
adjustments, the determination and enforcement of liability and compensation or
reimbursement obligations (including under Section 13 herein) arising from acts or
events that occurred while this Agreement was in effect and for the enforcement of
obligations that continue beyond the Term of this Agreement as specifically provided for
herein.

ARTICLE 3- OPERATIONS

3.1 Operating Requirements. Seller shall:

(a) be solely responsible for the operation and maintenance of the Project and for all
costs and liabilities associated with the construction or operation of the Project;

(b) ensure that the Project is operated and maintained at all times in accordance with
all applicable Laws, construction and safety codes, all Permits, the
Interconnection Guidelines and Good Utility Practice, and by qualified and
experienced individuals; and

(c) in addition to any other operating requirement set forth herein, shall comply with
the provisions of Appendix 3 as may be amended from time to time by agreement
between the parties.

3.2 Project Power Quality. The power quality of the Energy purchased from time to time by
NTPC from the Seller shall:

(a) be within the parameters set out in the Interconnection Guidelines in Appendix 4;

(b) satisfy the terms of the Requirements for Harmonic Control
in Electric Power Systems the Inverter range in frequency
is 57-60.5 Hz. The range in time delay is 0.1-300seconds.
The default frequency trip is: 57Hz at 0.lsec (instantaneous
trip on loss of power) and 60.5Hz at 300sec (5 minute trip
to give generators time to respond to load shedding).

(c) satisfy the terms of IEC 6 1727-2004 titled Photovoltaic (PV) Systems
Characteristics of the Utility Interface, as amended or replaced from time to time,
other than Section 5.2.2 of that ffiC standard.
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3.3 Project Disconnection. NTPC shall have the right to disconnect the Project from its
System if it reasonably believes that (i) the power quality from the Project is not within
the parameters specified in this Agreement; (ii) the power quantity is negatively
impacting NTPC’s customers or its System operations; or (iii) Seller is in breach of any
of its obligations under this Agreement affecting the operation of the Project under this
Agreement. NTPC shall only exercise its right to disconnect the Project if it provides the
Seller with reasonable advance notice and an opportunity for the Seller to correct the
power quality or breach in such notice period. The length of notice will depend on the
nature of the issue or breach and the impact that such issue or breach is having on
NTPC’s customers or its system operations.

NTPC staff will work cooperatively and expeditiously with the Seller’s staff in the
Seller’s efforts to isolate and correct the problem.

NTPC will reconnect the Project upon receiving evidence from Seller, that is reasonably
satisfactory to NTPC, that the facts or circumstances that has given rise to this right to
disconnect has been remedied by Seller.

ARTICLE 4- AGREEMENT ADMINISTRATION

4.1 Access Rights. Each Party shall provide reasonable access to the equipment at the PCC
located on their property for: (i) operational or maintenance requirements; (ii) the
purposes of verifying compliance with this Agreement; and (iii) for the purposes of
verifying the accuracy of invoices and other statements or calculations delivered by one
Party to the other Party, to the extent that such equipment can be safely accessed in
accordance with Section 11.1. NTPC shall also have lock box key access to the
electronic shed at the Project.

4.2 Information Access. Each Party shall make available to the other Party information
necessary to verify the costs incurred by that Party for which the requesting Party is
responsible under this Agreement and to carry out obligations and responsibilities under
this Agreement. The Parties shall not use such information for purposes other than the
purposes set forth in this Section 4.2 and to enforce their rights under this Agreement.

4.3 Information Reporting. Seller shall, in accordance with Good Utility Practice, promptly
provide to NTPC all relevant information, documents, or data regarding the Project and
Interconnection which may reasonably be expected to pertain to the reliability of the
System and equipment and which has been reasonably requested by NTPC. In addition,
commencing on COD, Seller will provide NTPC with monthly reports, including (i)
reports of all material developments, including any changes to the Project, and
performance reports, including access to the web-based inverter information in real time,
with respect to Seller’s obligations under this Agreement, (ii) copies of all environmental,
safety and similar reports provided to any governmental department, board, or agency,
and (iii) all information required by NTPC for it to comply with its governing legislation
and the requirements of the NWT Public Utilities Board.
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4.4 Notices. Any notice, consent, waiver, declaration, request for approval, or other request,
statement or bill that either Party may be required or may desire to give to the other Party
under this Agreement must be in writing addressed to the other Party at the address for
that Party stated in Appendix 1 and: (i) notices under Sections 10.1, 18.4, and 18.5 must
be delivered by hand, or fax during normal business hours on a Business Day and any
notice so delivered will be deemed to have been delivered on that Business Day; (ii) all
notices other than notices described in Section 4.4(i) may be delivered by email during
normal business hours on a Business Day and a notice so delivered will be deemed to
have been delivered on that Business Day; and (iii) either Party may change its address
for notices under this Agreement by notice to the other Party.

ARTICLES- POWER PURCHASE AND SALE OBLIGATIONS

5.1 Quantity of Energy Purchased. NTPC agrees to purchase all Energy available from the
Project and still operate its System (including its diesel generators) in accordance with
Good Utility Practice. These diesel generators have a minimum generation level at which
Good Utility Practice requires them to be operated and may result in NTPC being unable
to acquire all of the Energy available from the Project at certain times when this
minimum generation level is being maintained by NTPC.

5.2 Solar Curtailment. The Seller recognizes that NTPC’s diesel generation is the primary
source of electricity in Lutsel K’e. If it is deemed that the solar (PV) production is
adversely affecting the operation of the NTPC system, NTPC may partially or completely
curtail the solar PV system until the diesel generators are stable.

5.3 Sale and Purchase of Energy. Seller shall deliver for sale all available Energy to NTPC
at the PCC, and NTPC shall accept the Energy in accordance with Section 5.1.
Notwithstanding the foregoing, NTPC shall have no obligation to take or pay for any
Energy that is in excess of the amounts specified in Section 5.1. NTPC will pay Seller for
the Energy accepted in every calendar month.

5.4 Transmission I Distribution Outages and Duration. NTPC will not be in breach or
default of its obligations under Section 5.1 and shall not be liable to purchase any Energy
that would otherwise be available from the Project, or make any payment in respect of
such Energy, if NTPC is not able to accept the delivery of Energy at the PCC as a result
of any planned or unplanned outage, constraint or curtailment of any transmission,
distribution, substation, protection, control or communication facilities in the System.

5.5 System Outage. In the event of an outage to customers in Lutsel K’e, the system’s anti
islanding will prevent the photo-voltaic system from functioning. If any outage to
customers occurs in Lutsel K’e for any reason then NTPC shall have the discretion,
without compensating the Seller or being in breach of its obligations under Section 5.1.
Note there will be a time delay for the system to start after frequency is within the
system’s tolerance level. Once service is restored and the System is stabilized, then
NTPC shall again acquire electricity from the Seller for Lutsel K’e in accordance with
Section 5.1.
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5.6 Exclusivity. Seller shall not at any time during the Term sell or deliver Energy to any
Person, other than NTPC.

5.7 Custody, Control, and Risk of Energy. Custody, control, and risk of, and title to, all
Energy passes from Seller to NTPC at the PCC. Seller shall ensure that that all Energy
delivered to NTPC under this Agreement is free and clear of all liens, claims, charges,
and encumbrances. Seller is responsible for all losses and costs relating to the
transmission of energy from the Project to the PCC. NTPC is responsible for all losses
and costs relating to the transmission of energy after the PCC.

5.8 Project Station Service. Any station service power required by the Project during any
calendar month and which is delivered from NTPC to Seller shall be delivered and paid
for on a normal commercial basis consistent with NTPC’s Terms and Conditions of
service [and not on any net metering basis]. The seller will supply the meter base and
service mast. NTPC will supply the itron SS4Sid bidirectional meter.

ARTICLE 6- PRICE AND PAYMENT TERMS

6.1 Energy Price. The price to be paid by NTPC to the Seller for each kWh of Energy
purchased pursuant to this Agreement will initially be equal to $.3380 (the “Initial
Price”). The Initial Price shall be reset (the “Reset Price”) annually, commencing in
2015, on October 1st of each year (the “Reset Date”) for the next 12 month (October 1 to
September 30) period, based on the following formula:

[Fuel Price ÷ Plant Efficiency] + O&M Savings = Reset Price

Where:

“Fuel Price” is equal to the price per litre at which the Petroleum Products Division of
the Government of the Northwest Territories, or any successor, would supply diesel on
the applicable Reset Date to NTPC at its diesel plant in Lutsel K’e;

“Plant Efficiency” is the NWT Public Utilities Board’s approved efficiency for Lutsel
K’e on the applicable Reset Date, and which is currently $3.563 KWh/litre;

“O&M Savings” is fixed at $0.0135 per kWh for the duration of the PPA; and

“Reset Price” is the new price, rounded to 4 decimal places after the decimal point, to be
paid by NTPC to the Seller for each kWh of Energy purchased pursuant to this
Agreement.

6.2 Invoicing. Seller shall prepare and deliver electronically to NTPC within the first day of
the calendar month an invoice for the Energy accepted by NTPC at the PCC in the
previous month.

6.3 Incorrect Invoicing. Either Party may give notice to the other Party of an error,
omission, or disputed amount on a statement within twelve (12) months after the
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statement was first issued together with reasonable detail to support its claim. After
expiry of that twelve (12) month period, except in the case of wilful misstatement, fraud
or concealment, amounts on a previously issued statement will be considered to be nil,
other than amounts disputed in accordance with this subsection, which will be resolved in
accordance with this Agreement.

6.4 Payments. NTPC shall pay by cheque the monthly invoice within forty-five (45) days of
the end of the month in which the Seller has delivered that invoice. In the event that
amounts are due and owing to NTPC from Seller, NTPC’s standard Terms and
Conditions of service will apply.

6.5 Interest for Late Payments. If at any time NTPC fails to pay Seller within the period
specified in Section 6.4 interest at the rate of Prime plus 2% per annum shall be added to
the amount owing.

ARTICLE 7 - ENVIRONMENTAL ATTRIBUTES

7.1 Ownership of Environmental Attributes. Seller shall retain all right, title and interest in
and to the Environmental Attributes.

ARTICLE 8 - METERING

8.1 General. NTPC shall install a Revenue Meter and Metering Equipment for the purposes
of calculating payments for Energy as outlined in Section 6 and that conforms to the
requirements laid out in the Interconnection Guidelines, Measurement Canada
requirements, and the Electricity and Gas Inspection Act (Canada).

8.2 Joint Reading. Both Parties will have access to the Revenue Meter, including the right to
test and confirm its accuracy, and will jointly read the Revenue Meter on the last day of
each month for the purpose of calculating payments for Energy as outlined in Section 6.

ARTICLE 9- EMERGENCIES

9.1 Obligations. Seller agrees to comply with the emergency procedures of NTPC.

9.2 NTPC Authority. NTPC may, consistent with Good Utility Practice and this Agreement,
take whatever actions or inactions with regard to the System it deems necessary during an
Emergency in order to: (i) preserve public health and safety; (ii) preserve the reliability of
the System or the Interconnection Facilities; (iii) limit or prevent damage; or (iv) expedite
the restoration of service. NTPC shall use reasonable efforts to minimize the effect of
such actions or inactions on the Project. Notwithstanding any other provision of this
Agreement, the Project may be called upon by NTPC during a potential or an actual
Emergency to mitigate such Emergency by, but not limited to, requesting the Project to
start-up, shut down, and increase or decrease the real or reactive power output of the
Project. As requested by NTPC, Seller shall assist NTPC with any restoration efforts of
the System if possible.
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9.3 Interruption for Emergency Condition. If at any time, in NTPC’s reasonable judgment
exercised in accordance with Good Utility Practice, the continued operation of the Project
would cause an Emergency NTPC may curtail, interrupt, or reduce the Energy delivered
from the Project to the System until the condition which would cause the Emergency is
corrected and, where practicable, allow suitable time for Seller to remove or remedy such
condition before any such curtailment, interruption, or reduction commences.

9.4 Limited Liability. Neither Party shall be liable to the other Party for any actions it takes
in responding to an Emergency so long as such action complies with this Section 9.

ARTICLE 10 - FORCE MAJEURE

10.1 force Majeure. Neither Party will be in breach or default as to any obligation under this
Agreement if that Party is unable to perform that obligation due to an event or
circumstance of Force Majeure, of which notice is given promptly to the other Party
identifying the nature of the Force Majeure, its expected duration and the particular
obligations affected by the Force Majeure. Subject to any limitations expressly set out in
this Agreement, the time for the performance of such obligation will be extended by the
number of days that Party is unable to perform such obligation as a result of the event or
circumstance of Force Majeure. The Party invoking Force Majeure shall promptly
respond to any inquiry from the other Party regarding the efforts being undertaken to
remove the Force Majeure and shall give prompt notice of the end of the Force Majeure.

ARTICLE 11 - SAFETY

11.1 Safety. In connection with a Party’s right of access on to the other Party’s premises under
Section 4.1, that Party’s staff and agents shall, while on the other Party’s premises,
comply with all the applicable safety rules or regulations of the other Party, and any and
all federal and territorial rules and regulations that apply in the circumstances and Good
Utility Practice.

ARTICLE 12 - INSURANCE

12.1 Insurance. Seller shall at its cost obtain and maintain insurance during the Term of this
Agreement commencing on the Commercial Operating Date and covering the risks and in
the amounts appropriate to the Project as would any prudent owner in the same
circumstance. Such insurance shall include commercial general liability insurance with a
per occurrence limit of not less than two million [$2,000,000J applicable to the Project
separate from any other Seller projects.

ARTICLE 13 - OBLIGATION TO REIMBURSE

13.1 Seller Obligation to Reimburse. Seller shall pay, compensate and reimburse NTPC and
release NTPC, and its officers, shareholders, stakeholders, managers, representatives,
directors, agents, and employees, and Affiliated and associated companies, from and
against any and all loss, liability, damage, cost or expense, including damage and liability
for bodily injury to or death of persons, or damage to property of persons (including
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reasonable legal fees and expenses, litigation costs, consultant fees, investigation fees,
and sums paid in settlements of claims and any such fees and expenses incurred in
enforcing this section 13.1 or collecting any sums due hereunder) (collectively, “Loss”)
to the extent arising out of, in conjunction with, or resulting from: (i) Seller’s breach of
any representations or warranties made in, or failure to perform any of its obligations
under, this Agreement; or (ii) the negligence or wilful misconduct or omission of Seller
(including its directors, officers, employees and agents) or its contractors or its suppliers
in connection with the Project, and regardless whether the Loss arises under applicable
laws or otherwise; provided, however, that Seller shall not have any indemnification
obligations under this section 13.1 with respect to any Loss to the extent the Loss results
from the gross negligence or wilful misconduct of NTPC.

13.2 NTPC Obligation to Reimburse. NTPC shall pay, compensate and reimburse Seller for
and release Seller and its officers, shareholders, stakeholders, managers, representatives,
directors, agents, and employees, and Affiliated and associated companies, from and
against any and all Loss to the extent arising out of, in conjunction with, or resulting
from: (i) NTPC’s breach of any representations or warranties made in, or failure to
perform any of its obligations under, this Agreement; or (ii) the negligence or wilful
misconduct or omission of NTPC (including its directors, officers, employees and agents)
or any other Person for whom NTPC is at law responsible while NTPC or such Person is
at the Project.

ARTICLE 14- ASSIGNMENT

14.1 Assignment. Either Party, with the consent of the other Party, may assign this Agreement
on the condition that the assignee enters into and becomes bound by this Agreement,
assuming all of the obligations and liabilities of the assigning Party under this Agreement
both before and after the Assignment.

The assigning Party must give the other Party not less than thirty (30) days notice of the
proposed Assignment. The assigning Party will provide such particulars as the other
Party may reasonably request, including the name, address, and ownership structure of
the assignee, a list of the directors and officers of the assignee and information
concerning the assignee’s operations, experience, and financial status. Neither Party will
unreasonably withhold its consent, condition, or delay the proposed Assignment.

ARTICLE 15 - CONFIDENTIALITY

15.1 Confidentiality. Without limiting any other confidentiality agreement between the
Parties, during the Term the Parties shall treat as confidential and neither Party will cause
or permit the publication, release, or disclosure of any Confidential Information of the
other Party except to the extent that publication, release, or disclosure: (i) is expressly
authorized under any section of this Agreement; (ii) is required by law or for regulatory
purposes including, in the case of NTPC, as requested or required by the NWT Public
Utilities Board; (iii) is made with the prior consent of the other Party; or (iv) if such
information has entered the public domain other than through the actions of the Party not
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owning the information. Either Party may also disclose Confidential Information to their
members, consultants and advisors who have agreed to maintain the confidentiality of the
information.

ARTICLE 16 - DISPUTES

16.1 Dispute Resolution. Any dispute under or in relation to this Agreement will be referred
to and finally resolved by a single arbitrator jointly appointed by the Parties, or, if both
Parties cannot agree on the single arbitrator within twenty-one days then such arbitrator
shall be selected by a superior court having jurisdiction in the Northwest Territories
based on the application of either Party. The arbitration shall be in English, held in
Yellowknife, Northwest Territories and administered by a mutual agreement or if no such
mutual agreement is reached within twenty-one (21) days of the appointment of the
arbitrator, in accordance with the arbitration rules of the ADR Institute of Canada, Inc. It
shall not be incompatible with this agreement to arbitrate for a Party to seek from a court
having jurisdiction in the Northwest Territories, or for that court to grant, interim
measures of protection pending the outcome of arbitral proceedings. The decision of the
arbitrator shall be final and binding on the Parties.

The Parties shall maintain in confidence the fact that an arbitration has been commenced,
all documents and information exchanged during the course of the arbitration proceeding,
and the arbitrator’s award, provided that each of the Parties shall be entitled to disclose
such matters: (i) as required by law or for regulatory purposes including, in the case of
NTPC, as requested or required by the NWT Public Utilities Board; (ii) as required to
enforce any arbitration award; and (iii) to that Party’s consultants and advisors who have
a need to know such information.

ARTICLE 17 - BREACH, CURE, AND DEFAULT

17.1 Continued Operation. In the event of a breach of this agreement or default by a Party,
the Parties shall continue to operate and maintain, as applicable such DC power systems,
protection and metering equipment, telemetering equipment, SCADA equipment,
transformers, secondary systems, communications equipment, building facilities,
software, documentation, structural components, and other facilities and appurtenances
that are reasonably necessary for NTPC to operate and maintain the System, or for Seller
to operate and maintain the Project, in a safe and reliable manner until such time as this
Agreement is terminated in accordance with Section 18.

17.2 Cure. Upon the occurrence of an event of breach, the Party not in breach, when it
becomes aware of the breach, shall give written notice of the breach to the breaching
Party. Such notice shall set forth, in reasonable detail, the nature of the breach, and where
known and applicable, the steps necessary to cure such breach. Upon receiving written
notice of the breach hereunder, the breaching Party shall have thirty (30) days to cure
such breach unless the breach is due to a failure to pay any amount when due in which
case the cure period shall be as specified in Section 18.4.5 or Section 18.5.5 as
appropriate. If the breach is such that it cannot be cured within thirty (30) days, the
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breaching Party shall commence in good faith all steps as are reasonable and appropriate
to cure the breach within such thirty (30) day time period and thereafter diligently pursue
such action to completion.

17.3 Default. A Party shall be considered in default in the event the breaching Party fails to
cure a breach within the applicable cure period specified in Section 17.4 or is Bankrupt or
Insolvent.

17.4 Right to Compel Performance. Upon occurrence of an event of default, that has not
been remedied in the cure period, the non-defaulting Party shall be entitled to (i)
commence an action to require the defaulting Party to remedy such default and
specifically perform its duties and obligations hereunder in accordance with the terms and
conditions hereof, and (ii) exercise such other rights and remedies as it may have in
equity or law.

ARTICLE 18 - TERMINATION

18.1 Notice of Bankruptcy or Insolvency. Either Party shall inform the other promptly if it is
Bankrupt or Insolvent or if there is a material risk that it will become Bankrupt or
Insolvent or if it has defaulted under any agreement with a lender.

18.2 Right to Terminate. Neither Party will have any right to terminate this Agreement
except as expressly set out herein.

18.3 Calculation of Amounts Owing and Payment. Within one hundred and twenty (120)
days of the effective date of termination of this Agreement each Party shall calculate the
amount owed to it by the other Party and shall notify the other Party of this amount along
with all reasonable particulars with respect to its determination. The Party owing the
greatest amount of money to the other Party shall within thirty (30) days thereafter pay
the other Party the difference between the amounts.

18.4 Termination by NTPC. In addition to any other right to terminate this Agreement
expressly set out in any other provision of this Agreement and in addition to all other
rights and remedies NTPC may have under this Agreement or at law or in equity in
respect of any of the following events, NTPC may terminate this Agreement by notice to
Seller if:

18.4.1 At any time after the Commencement Date, Seller has not, for a continuous period of
seven hundred and thirty (730) days and for any reason whatsoever (including Force
Majeure), made available for delivery at the PCC at least 100KWh of Energy. If the
Project is not subject to an outage and is capable of delivering Energy to the PCC in
accordance with this Agreement but for the fact that the Project is disconnected from the
System or NTPC is unable to receive Energy at the PCC, in either case for reasons caused
by NTPC, then the Energy that would otherwise have been generated and delivered by
Seller to NTPC at the PCC shall be counted for the purposes of this section 18.4.1;

18.4.2 if Seller breaches Section 5.5; or
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18.4.3 if Seller is Bankrupt or Insolvent; or

18.4.4 except where an amount of energy has been disputed in the manner specified in Section
16.1, an amount due and payable by Seller to NTPC under this Agreement remains
unpaid for a period of ninety (60) days after its due date and such default has not been
cured within thirty (30) days after NTPC has given notice to Seller; or

18.4.5 Seller is in material default of any of its covenants, representations, and warranties or
other obligations under this Agreement (other than as set out above), unless within ninety
(90) days of after the date of notice by NTPC to Seller of the default Seller has cured the
default or, if the default cannot be cured within that ninety (90) day period, Seller
demonstrates to the reasonable satisfaction of NTPC that Seller is working diligently and
expeditiously to cure the default and the default is cured within a further reasonable
period of time. [A “material default” includes any purported Assignment of this
Agreement without the consent of NTPC.]

18.5 Termination by Seller. In addition to any other right to terminate this Agreement
expressly set out in any other provision of this Agreement and in addition to all other
rights and remedies Seller may have under this Agreement or at law or in equity in
respect of any of the following events, Seller may terminate this Agreement by notice to
NTPC if:

18.5.1 the Project has suffered Major Damage; or

18.5.2 if Seller has been unable to deliver at least 100KWh of energy to the PCC for a period of
seven hundred and thirty (730) continuous days after COD in either case solely as a result
of Force Majeure invoked by Seller in accordance with Section 10; or

18.5.3 NTPC is Bankrupt or Insolvent; or

18.5.4 except where an amount has been disputed in the manner specified in Section 16.1, an
amount due and payable by NTPC to Seller under this Agreement remains unpaid for
sixty (60) days after its due date and such default has not been cured within thirty (30)
days after Seller has given notice of the default to NTPC; or

18.5.5 NTPC is in material default of any of its covenants, representations, and warranties or
other obligations under this Agreement (other than as set out above), unless within ninety
(90) days of after the date of notice by Seller to NTPC of the default NTPC has cured the
default or, if the default cannot be cured within that ninety (90) day period, NTPC
demonstrates to the reasonable satisfaction of Seller that NTPC is working diligently and
expeditiously to cure the default and the default is cured within a further reasonable
period of time.

18.6 Effective Date of Termination. Any termination pursuant to this Section 18 issued by
either Party shall be effective immediately upon delivery of the notice of termination to
the other Party.
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ARTICLE 19 - INTERPRETATION

19.1 Headings. The division of this Agreement into Articles, Sections, subsections,
paragraphs, and Appendices and the insertion of headings are for convenience of
reference only and do not affect the interpretation of this Agreement.

19.2 Plurality and Gender. Words in the singular include the plural and vice versa. Words
importing gender include the masculine, feminine, and neuter genders.

19.3 Governing Law. This Agreement is made under, and will be interpreted in accordance
with, the Laws of Northwest Territories. Subject to Section 16.1, any suit, action, or
proceeding (a “Proceeding”) arising out of or relating to this Agreement may be brought
in the courts of Northwest Territories at Yellowknife, and those courts have non-
exclusive jurisdiction in respect of any Proceeding and the Parties hereby irrevocably
attorn to the jurisdiction of such courts in respect of any Proceeding.

19.4 Industry Terms. Technical or industry specific phrases or words not otherwise defined
in this Agreement have the well-known meaning given to those terms as of the date of
this Agreement in the industry or trade in which they are applied or used.

19.5 Statutory References. Reference to a statute means, unless otherwise stated, the statute
and regulations, if any, under the statute, in force from time to time, and any statute or
regulation passed and in force which has the effect of supplementing or superseding that
statute or those regulations.

19.6 Currency. References to dollars or $ means Canadian Dollars, unless otherwise stated.

19.7 Conversions. If a value used in a calculation in this Agreement must be converted to
another unit of measurement for the purposes of consistency or to achieve a meaningful
answer, the value will be converted to that different unit for purposes of the calculation.

19.8 Payment Calculations. All payments calculated under this Agreement will be rounded to
the nearest cent and Energy will be expressed in kWh, and in the case of fractions of
kWh, rounded to the nearest whole number.

19.9 Additional Interpretative Rules. For the purposes of this Agreement, except as
otherwise expressly stated:

19.9.1 “this Agreement” means this Agreement as it may from time to time be supplemented or
amended and in effect, and includes the Appendices attached to this Agreement;

19.9.2 the words “herein”, “hereof’, “hereunder” and other words of similar import refer to this
Agreement as a whole and not to any particular section, subsection, or other subdivision;

19.9.3 the word “including”, or “includes” is not limiting whether or not non-limiting language
(such as “without limitation” or “but not limited to” or words of similar import) is used
with reference thereto;
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19.9.4 the words “year”, “month”, and “day” refer to a calendar year, a calendar month, and a
calendar day;

19.9.5 any consent, approval, or waiver contemplated by this Agreement must be in writing and
signed by the Party against whom its enforcement is sought, and may be given, withheld,
or conditioned in the unfettered discretion of the Party of whom it is requested, unless
otherwise expressly stated;

19.9.6 all rights and remedies of either Party under this Agreement are cumulative and not
exclusive of any other remedies to which either Party may be lawfully entitled, and either
Party may pursue any and all of its remedies concurrently, consecutively, and
alternatively; and

19.9.7 any notice required to be given, or other thing required to be done, under this Agreement
on or before a day that is not a Business Day, shall be deemed to be given or done when
required hereunder if given or done on or before the next following Business Day.

ARTICLE 20 - REPRESENTATIONS, WARRANTIES, AND LIABILITY
LIMITATIONS

20.1 Seller’s Representations. Seller represents and warrants to NTPC, and acknowledges
that NTPC is relying on those representations and warranties in entering into this
Agreement, as follows:

20.1.1 this Agreement constitutes a valid and binding obligation of Seller enforceable against
Seller in accordance with its terms;

20.1.2 this Agreement has been duly authorized, executed, and delivered by Seller; and

20.1.3 all information regarding the Project provided in and attached to this Agreement is true
and correct in all material respects and there is no material information omitted from the
Project descriptions that makes the information misleading or inaccurate in any material
respect.

20.2 NTPC’s Representations. NTPC represents and warrants to Seller and acknowledges
that Seller is relying on those representations and warranties in entering into this
Agreement, as follows:

20.2.1 NTPC is a corporation under Northwest Territories Power Corporation Act, is validly
existing and is in good standing under the Laws of Northwest Territories, is lawfully
authorized to carry on business in Northwest Territories, and has full corporate power,
capacity, and authority to enter into and to perform its obligations under this Agreement;

20.2.2 this Agreement constitutes a valid and binding obligation of NTPC enforceable against
NTPC in accordance with its terms; and

20.2.3 this Agreement has been duly authorized, executed, and delivered by NTPC.
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20.3 NTPC’s Limit of Liability. NTPC’s limit of liability for damages for any failure to take
or pay for Energy accepted by NTPC at the PCC is limited to the price payable by NTPC
for that Energy and any interest thereon calculated under this Agreement.

20.4 Setler’s Limit of Liability. Seller shall not be liable for any damages for failure to
deliver Energy to the PCC.

ARTICLE 21 - GENERAL PROVISIONS

21.1 Annual Review. NTPC and the Seller will each annually review this Agreement to
confirm that the Agreement is working in the best interests of both Parties. Either Party
may propose amendments to the Agreement as part of such review, and the other Party
agrees to duly consider and reply to the other with respect to the request for any proposed
amendments; provided that no such amendments will be made to this Agreement unless
mutually agreed to in writing by both Parties.

21.2 Independence. The Parties are independent contractors, and nothing in this Agreement
or its performance creates a partnership, joint venture, or agency relationship between the
Parties.

21.3 Enurement. This Agreement enures to the benefit of the Parties, their successors, and
their permitted assigns.

21.4 Entire Agreement. This Agreement contains the entire agreement between the Parties
with respect to the Project and supersedes all previous communications, understandings,
and agreements between the Parties with respect to the Project. There are no
representations, warranties, terms, conditions, undertakings, or collateral agreements
express, implied, or statutory between the Parties other than as set out in this Agreement.

21.5 Amendment. This Agreement may not be amended except by an agreement in writing
signed by both Parties.

21.6 No Waiver. Other than in respect of the specific matter or circumstance for which a
waiver is given, and except as otherwise specified in this Agreement, no failure by a
Party to enforce, or require a strict observance and performance of, any of the terms of
this Agreement will constitute a waiver of those terms or affect or impair those terms or
the right of a Party at any time to enforce those terms or to take advantage of any remedy
that Party may have in respect of any other matter or circumstance.

21.7 SeverabiLity. Any provision of this Agreement which is illegal or unenforceable will be
ineffective to the extent of the illegality or unenforceability without invalidation the
remaining provisions of this Agreement.
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21.8 Counterparts. This Agreement may be executed in counterparts, each of which is
deemed to be an original document and all of which are deemed one and the same
document.

[remainder ofpage intentionally left blank; signature page to follow]
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IN WITNESS WHEREOF each Party by its duly authorized representative(s) has executed this

Agreement as of the date first written above.

For: LUTSEL K’E DENE FIRST NATION

Felix Lockhart, Chief

Date

Witness

Date

For: NORTHWEST TERRiTORIES POWER CORPORATION:

Emanuel DaRosa, President and Chief Executive Officer

I—)-,
Date/ /

Witness

Date
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Appendix 1

Addresses for Notices

Notices to Seller:

Lutsel K’e Dene first Nation
Box 2$
Lutsel K’e, NT XOE lAO

Attention: Felix Lockhart, Chief
Email: sao.lkdfn@gmail.com

For Invoice and Statements:

Lutsel K’e Dene first Nation
Box 28
Lutsel K’e, NT XOE lAO

Attention: Agatha Laboucan, Senior Administrative Officer
Email: sao.lkdfn@gmail.com
Phone: ($67) 370-7004
Fax: ($67) 370-3070

Notices to Purchaser:

Northwest Territories Power Corporation
4 Capital Drive
Hay River, NT XOE 1G2

Attention: Emanuel DaRosa, President and Chief Executive Officer
Email: EDaRosa@NTPC.com

for Invoices and Statements:

Northwest Territories Power Corporation
4 Capital Drive
Hay River, NT XOE 102

Attention: Drew Farmer, Finance Manager, Generation Group
Email: Dfarmer@ntpc.com
Phone: ($67) 669-3302
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Appendix 2

Definitions

1. References in an Appendix to a section or subsection mean a section or subsection of the
Agreement, and not an Appendix, unless otherwise stated. The following words and
expressions wherever used in this Agreement have the following meaning:

1.1 “Affiliate” means, with respect to Seller, any Person directly or indirectly Controlled by,
Controlling, or under common Control with, Seller or the third party, and with respect to
NTPC, any Person directly or indirectly Controlled by NTPC and, if at any time NTPC is
not controlled directly or indirectly by the Government of Northwest Territories, shall
include any Person directly or indirectly Controlling, or under common Control, with
NTPC.

1.2 “Assign” or “Assignment” means to assign or dispose of this Agreement or any direct or
indirect interest in this Agreement, in whole or in part, for all or part of the Term and,
without limiting the foregoing, each of the following is deemed to be an Assignment of
this Agreement:

(a) any sale or disposition of all or a substantial part of the ownership interest in the
Project, or of all or any interest of Seller in this Agreement or revenue derived
from this Agreement;

(b) any mortgage, pledge, charge, or grant of a security interest in all or part of the
Project or Seller’s ownership therein; and

(c) any change of Control, merger, amalgamation, or reorganization of Seller.

1.3 “Bankrupt” or “Insolvent” means, with respect to a Person:

(a) the Person has started proceedings to be adjudicated a voluntary bankrupt or
consented to the filing of a bankruptcy proceeding against it; or

(b) the Person has filed a petition or similar proceeding seeking reorganization,
arrangement or similar relief under any bankruptcy or insolvency law; or

(c) a receiver, liquidator, trustee, or assignee in bankruptcy has been appointed for
the Person or the Person has consented to the appointment of a receiver,
liquidator, trustee, or assignee in bankruptcy; or

(d) the Person has voluntarily suspended the transaction of its usual business; or

(e) a court of competent jurisdiction has issued an order declaring the Person
bankrupt or insolvent.
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1.4 “Business Day” means any calendar day which is not a Saturday, Sunday, or Northwest
Territories statutory holiday.

1.5 “Commencement Date” has the meaning set out in Section 2.1.

1.6 “COD” or “Commercial Operating Date” means the date on which all of the following
conditions have been satisfied in respect of the Project:

(a) The Seller has provided to NTPC a single line diagram which includes (i) all
source impedances and ratings; (ii) transformer impedances and ratings; (iii) cable
impedances and ratings; (iv) protection settings; and (v) other technical data for
the Project that NTPC may reasonably request;

(b) Completion of commissioning tests that confirm to NTPC that the Project has
been constructed and can be operated in accordance with the Distributed
Resource Technical Interconnection Guidelines and can be operated to satisfy the
requirements of Section 3.2 of this Agreement;

(c) NTPC will perform specific commissioning tests to ensure that the Project will
operate in conjunction with the diesel units. The commissioning tests will ensure
that the energy produced from the Project does not at any time cause the total
output from the diesel generating facility in Lutsel K’e to fall below its minimum
generating level; and

(d) the transfer of AC power from the Project to the System as indicated by the meter,

and for the purposes of this Agreement COD will be deemed to have occurred at
24:00 MPT on the date set out above.

1.7 “Confidential Information” means any of a Party’s confidential technical or financial
information provided to the other Party in confidence with express written notice to the
other Party of the confidential nature of the information.

1.8 “Control” of any Person means:

(a) with respect to any corporation or other Person having voting shares or the
equivalent, the ownership or power to vote, directly or indirectly, shares,
representing 50% or more of the power to vote in the election of directors,
managers, or persons performing similar functions;

(b) ownership of 50% or more of the equity or the beneficial interest in that Person;
or

(c) the ability to direct the business and affairs of any Person by acting as a general
partner, manager, or otherwise.
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1.9 “Emergency” means a situation where NTPC reasonably believes that immediate action
is required to safeguard life or to prevent serious personal injury or significant damage to
property.

1.10 “Energy” means all electric energy expressed in kWh generated by the Project,
excluding electricity required to service the Project while delivering electric energy to
Pcc.

1.11 “Environmental Attributes” means:

(a) all attributes with, or that may be derived from, the Energy and/or the Project
having decreased environmental impacts relative to certain other generation
facilities or technologies including any existing or future credit, allowance,
“green” tag, ticket, certificate, or other “green” marketing attribute or proprietary
or contractual right, whether or not tradable;

(b) any credit, reduction right, offset, allowance, allocated pollution right, certificate,
or other unit of any kind whatsoever, whether or not tradable and any other
proprietary or contractual right, whether or not tradable, resulting from, or
otherwise related to the actual or assumed reduction, displacement, or offset of
emissions at any location other than the Project as a result of the generation,
purchase, or sale of the Energy;

(c) On-Site Emission Reduction Rights; and

(d) all revenues, entitlements, benefits, and other proceeds arising from or related to
the foregoing.

1.12 “Force Majeure” means any event or circumstance not within the control of the Party
claiming Force Majeure, including acts of god and natural catastrophes, fires, strikes and
labour disturbances, war and civil disturbances, restraints by governments and
governmental authorities, and the order of any court or the directive or ruling of any
governmental or administrative body, but does not include:

(a) any economic hardship or lack of money, credit, or markets;

(b) an event or circumstance that is the result of a breach by the Party seeking to
invoke Force Majeure of a Permit or of any applicable laws;

(c) a mechanical or electrical breakdown unless the Party seeking to invoke Force
Majeure can demonstrate that the mechanical breakdown was caused by a latent
defect in the design or manufacture of the equipment which could not reasonably
have been identified by normal inspection or testing; or

(d) an event or circumstance caused by a breach of, or default under, this Agreement
or a willful or negligent act or omission by the Party seeking to invoke Force
Majeure.
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1.13 “Good Utility Practice” means any of the practices, methods, and acts engaged in or
approved by a significant portion of the electric utility industry in Canada during the
relevant time period, or any of the practices, methods, and acts which, in the exercise of
reasonable judgment in light of the facts known at the time the decision was made, could
have been expected to accomplish the desired result at a reasonable cost consistent with
good business practices, reliability, safety, and expedition. Good Utility Practice is not
intended to be limited to the optimum practice, method, or act to the exclusion of all
others, but rather to be acceptable practices, methods, or acts, generally accepted by a
significant portion of the Canadian electric utility industry.

1.14 “Interconnection” means the facilities and procedures that permit the flow of electric
power from Seller’s Project to the System and vice versa.

1.15 “Interconnection Facilities” means additions, modifications, and upgrades to the System
that are determined by NTPC to be required for the interconnection of the Project and the
System, and the equipment determined by Seller to be required by the Project for it to be
interconnected to the System.

1.16 “Interconnection Guidelines” means the publication “Distributed Resource Technical
Interconnection Guidelines” prepared by NTPC and approved by the Northwest
Territories Public Utilities Board in 2007.

1.17 “kWh” means kilowatt-hour.

1.1$ “Laws” means any and all statutes, laws (including common law), ordinances, rules,
regulations, codes, orders, bylaws, policies, directions, standards, guidelines, protocols,
and other lawful requirements of any governmental authority.

1.19 “Major Damage” means damage to the Project caused by Force Majeure where the cost
to repair the damage exceeds the net present value (using the Present Value Rate) of the
expected revenues under the Agreement for the remainder of the Term less the net
present value (using the Present Value Rate) of the estimated operating and maintenance
costs for the Project for the remainder of the Term.

1.20 “Metering Equipment” means the Revenue Meter and any and all related electrical
equipment including but not limited to current transformers and voltage transformers
necessary to the reliable and accurate operation of the Revenue Meter.

1.21 “MPT” or “Mountain Prevailing Time” means Mountain Standard Time or Mountain
Daylight Saving Time as applicable.

1.22 “NTPC” means the Northwest Territories Power Corporation.

1.23 “On-Site Emission Reduction Rights” means any credit, reduction right, off-set,
allowance, allocated pollution right, certificate, or other unit of any kind whatsoever
whether or not tradable resulting from or otherwise related to the reduction, removal, or
sequestration of emissions at the Project.
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1.24 “Operational Contact” means a person or position designated by a Party to be the initial
point of contact for the other Party for the purposes described in Appendix 3 of this
Agreement.

1.25 “Party” means: (i) NTPC and its successors and assigns; or (ii) Seller and its successors
and permitted assigns, and “Parties” means both.

1.26 “Permits” means permits certificates, licences, and other approvals required for the
design, construction, ownership, operation, maintenance, and decommissioning of the
Project and the delivery of Energy to the PCC.

1.27 “Person” means an individual, body corporate, firm, partnership, joint venture, trust,
legal representative, or other legal entity.

1.2$ “PCC” or “Point of Common Coupling” means the low voltage side of the step-up
transformer bank where the Project interconnects with the System.

1.29 “Present Value Rate” means the annual yield on a Government of Canada bond having a
term and maturity date that most closely matches the remainder of the Term (as at the
date of the applicable calculation) and the expiry date of the Agreement, plus 3%.

1.30 “Prime” is the rate of interest per annum announced from time to time by the Royal Bank
of Canada as its preferred lending rate for Canadian dollar commercial demand loans
made to its preferred customers.

1.31 “Project” has the meaning set out in Section 1.2.

1.32 “Revenue Meter” means a revenue meter installed by NTPC that: (i) meets the
requirements of the Interconnection Guidelines; and (ii) is calibrated to measure the
quantity of Energy delivered by Seller to NTPC at the PCC after adjusting for any
transformer and/or line losses associated with the transformation and/or transmission of
Energy from the Project to the PCC.

1.33 “System” means the electrical power system owned and operated by NTPC, including
but not limited to, diesel-electric generators with all related mechanical and electrical
equipment, electrical switchgear, electrical controls, power lines, and retail power
distribution facilities.

1.34 “Term” has the meaning set out in Section 2.
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Appendix 3

Operations Guidelines

Training of NTPC Staff. Seller shall from time to time, as NTPC may reasonably
request including if there are any changes in the applicable NTPC staff, provide training
for the appropriate NTPC staff in the operation of the Project Interconnection with the
System and any aspect of the Project necessary for the safe and reliable operation of the
System including the Project.

2. Operational Contact. The Parties shall each identify one representative to act as an
Operational Contact to be the initial point of contact to coordinate the operational
communication between the Parties to administer this Agreement. Each Party shall notify
the other Party in writing of the person it has appointed. Prompt notice in writing of
changes of the Operational Contact shall be provided by each Party to the other. Each
Party may identify an alternate contact in the event the Operational Contact is not
available.

3. Outages: Seller shall each year provide an annual planned outage schedule for
maintenance to NTPC for the next calendar year. Seller shall advise NTPC if any other
outage has occurred, or as soon as possible if it becomes aware that another outage will
occur, which notice shall include the details of the timing, cause, proposed corrective
action, if needed, and anticipated duration.

4. Project Modifications. In the event that Seller is contemplating a material change to its
Project hardware or software it will provide to NTPC all technical information, including
drawings if appropriate, necessary for the impact of the change to the System operations,
if any, to be assessed. NTPC shall respond to Seller within thirty (30) calendar days after
it has received all necessary information indicating its approval of the change with or
without conditions, or indicating its disapproval and reasons for its disapproval. Seller
shall not make any material changes, whether hardware or software, to its Project that
may (i) change the capacity of the Project, (ii) change the nature of the Project such that it
is anything but a Project fuelled solely by solar energy, or (iii) potentially impact power
quality or the operation of the System, without the prior consent of NTPC which will not
be unreasonably withheld.

5. Updated Standards. Seller shall be responsible, at its cost, for making the required
changes to the Project to accommodate new or revised standards applicable to the Project.
Seller shall also be responsible for making the required changes, at its cost, to the Project
that become necessary as a result of new or revised standards that NTPC may reasonably
apply to its System.

6. System Modifications Requiring Consequential Project Modifications. If NTPC
contemplates changes, whether hardware or software, to its System that will require
consequential changes to the Project or the Interconnection, it will provide to Seller all
technical information describing the change, including drawings if appropriate,
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reasonably necessary for the impact of the change to the Project or Interconnection, if
any, to be assessed by Seller. Seller shall respond to NTPC within thirty (30) calendar
days after it has received this information indicating its awareness of the change and
indicating any concerns with the change or indicating the length of time required for
Seller to make the necessary consequential changes to the Project or Interconnection to
accommodate NTPC’s System change. The nature and timing of any changes to the
System shall be determined by NTPC in its sole discretion. Seller will be responsible for
all Interconnection and Project costs that may be incurred as a result of any change to the
System in order for the Project to remain interconnected with the System, as changed, in
accordance with Good Utility Practice and the reasonable requirements of NTPC.
Notwithstanding the foregoing, NTPC shall work with the Seller with a view to
minimizing the costs that the Seller may incur to satisfy the requirements of this Section
6. NTPC will not request system modifications from Seller in any given year that require
expenditures by the Seller that exceed $40,000.

7. Periodic Maintenance and Testing. Seller shall have, maintain and comply with a
program of annual and other planned periodic maintenance, including but not limited to
the testing outlined in Section 7.3 of the Interconnection Guidelines, which maintenance
and testing shall be in accordance with Good Utility Practice. Documentation for any
maintenance or testing in accordance with requirements of the Interconnection Guidelines
shall be made available to NTPC within a reasonable period of time upon request.

8. Coordination. The Parties shall confer regularly to coordinate the planning and
scheduling of preventive and corrective maintenance.
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SOLAR PV POWER PURCHASE AGREEMENT

THIS AGREEMENT is made the 1 7th day of September, 2020

BETWEEN:

Nihtat Energy Ltd., a corporation incorporated pursuant to the laws of Canada,

(Se11er’).

AND:

Northwest lerritories Power (‘orporation, a corporation incorporated pursuant to
Northwest Territories Power (‘oiporution Act, with its head office in hay River,
NT, (“NTPC”).

WHEREAS Seller intends to own and to operate a solar PV renewable power generation
system in Akiavik, NT;

AND WhEREAS NTPC owns and operates a diesel power facility and power distribution
facilities in Akiavik, NT:

AND WHEREAS Seller has requested, and NTPC has agreed to enter into this Agreement
with Seller to set out the terms and conditions pursuant to which NTPC will purchase electrical
energy from the Seller;

NOW THEREFORE in consideration of and subject to the mutual covenants contained
herein, the Parties agree as follows:

ARTICLE I - DEFINITIONS

1.1 Terms. The capitalized terms used in this Agreement shall have the meanings specified in
Appendix 2 to this Agreement.

1.2 The Project. The Project is a solar PV installation, located at Plan 2920 Lots 494 & 499
in the community of Akiavik, Northwest Territories, with a maximum total capacity of 150
kW AC (the “Project”).

ARTICLE 2 -TERM

2.1 Commencement Date. This Agreement shall be in effect and commence on the date of
COD (the ‘Commencement Date’).
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2.2 Term. Subject to earlier termination as authorized under this Agreement. this Agreement

shall he in effect for a period of twenty (20) years from the Commencement Date (the
Term’).

2.3 Extension. At any time the Parties may. by mutual agreement in writing, extend or reduce

the Term of this Agreement.

2.5 Survival. The applicable provisions of this Agreement shall continue in effect afer the

termination of this Agreement to the extent necessary to provide for:

2.5.1 tinal billings, billing adjustments. the determination and enforcement of liability
and compensation or reimbursement obligations (including under Section 13
herein) arising from acts or events that occurred while this Agreement was in effect:
and

2.5.2 the enforcement of obligations that continue beyond the Term of this Agreement as
specifically provided for herein.

ARTICLE 3- OPERATIONS

3.1 Operating Requirements. Seller shall:

(a) obtain all Permits as are necessary for the construction, commissioning, operation
and maintenance of the Project:

fb) he solely responsible for the operation and maintenance of the Project and for all
costs and liabilities associated with the construction. commissioning, operation and
maintenance of the Project;

(c) ensure that the Project is constructed, operated and maintained at all times in
accordance with all applicable Laws, construction and satty codes, all Permits, the
Interconnection Guidelines and Good Utility Practice, and by qualified aid
experienced individuals; and

(d) in addition to any other operating requirement set fbrth herein, shall comply with
the provisions of Appendix 4, as may be amended from time to time by agreement
between the Parties.

3.2 Project Power Quality. The power quality of the Energy delivered by Seller and
purchased from time to time by NTPC from the Seller shall:

(a) be within the parameters set out in the Interconnection Guidelines;

(b) satis1 the terms of the IEEE Recommended Practice and Requirements for
Harmonic Control in Electric Power Systems (Std. 519-2014) as amended or
replaced from time to time:
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(c) satisfy the terms of JEC 61727-2004 titled Photovoltaic (1W) Systems
Characteristics of the t]tilitv Interface, as amended or replaced from time to time,
other than Section 5.2.2 of that IEC standard: and

(d) have a normal voltage at the connect point of I 20/20$v. and a nominat frequency
of 60 Hz and shall he capable of 5$lIz-62Hz frequency deviation without tripping
or curtailment and will maintain a 5% droop characteristic.

3.3 Curtailment. NTPC shall have the right to curtail the acceptance of power from the Project
due to operational requirements or equipment failure to insure stable operation of the
electrical system

3.4 Project Disconnection. NTPC shall have the right to disconnect the Project from its
System if it reasonably believes that (i) the power quality’ from the Project is not within the
parameters specified in this Agreement; (ii) the power quality is negatively impacting
NTPC’s customers or its System operations; or (iii) Seller is in breach of any of its
obligations under this Agreement affecting the operation of the Project tinder this
Agreement. NTPC shall only exercise its right to disconnect the Project if it provides the
Seller with reasonable advance notice and an opportunity fbr the Seller to correct the power
quality or breach in such notice period. The length of notice will depend on the nature of
the issue or breach and the impact that such issue or breach is having on NTPC’s customers
or its system operations.

NTPC staff will work cooperatively and expeditiously with the Seller’s staff in the Seller’s
efforts to isolate and correct the problem.

NTPC will reconnect the Project upon receiving evidence from Seller, that is reasonably
satisfactory to NTPC. that the facts or circumstances that has given rise to this right to
disconnect has been remedied by Seller.

All costs incurred by the Seller in correcting the problem giving rise to a disconnection notice
issued by N’FPC shall be borne by the Seller

ARTICLE 4— AGREFMFNT AI)MINISTRATION

4.1 Access Rights. Each Party shall provide reasonable access to the equipment at the PQC
located on their property for: (i) operational or maintenance requirements; (ii) the purposes
of verifying compliance with this Agreement; and (iii) for the purposes of verifying the
accuracy of invoices and ether statements or calculations delivered by one Party to the
other Party. to the extent that such equipment can he safely accessed in accordance with
Section 11.1. NTPC shall also have lock box key access to any htLlldings or facilities
located at the Project.

4.2 Information Access. Each Party shall make available to the ether Party information
necessary to verify the costs incurred by that Party for which the requesting Party is
responsible under this Agreement and to carry out obligations and responsibilities under
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this Agreement. The Parties shalt not use such information for purposes other than the

purposes set forth in this Section 4.2 and to enforce their rights under this Agreement.

4.3 Information Reporting. Seller shall, in accordance with Good Utility Practice. promptly

provide to N1’PC all relevant information, documents. or data rearding the Project and

Interconnection which may reasonably be expected to pertain to the reliability of the

System and equipment and which has been reasonably requested by NTPC. In addition.

commencing on COD. Seller will provide NTPC with monthly reports, including (i) reports

of all material developments, including any changes to the Project, and performance

reports, including access to the web-based inverter infbrmation. with respect to Sellcrs

obligations under this Agreement, (ii) copies of all Permits and alt environmental, safety

and simiLar reports provided to any governmental department. board, or agency, and (iii)

all information required by NTPC tor it to comply with its governing legislation and the

requirements of the NWT Public Utilities Board.

4.4 Notices. Any notice, consent, waiver, declaration, request for approval, or other request,

statement or bitt that either Party may he required or may desire to give to the other Party

under this Agreement must he in writing addressed to the other Party at the address for that
Party stated in Appendix 1 and: (i) notices under Sections 10.1. 18.4, and 18.5 must he
delivered by hand or by a courier service during normal business hours on a Business Day

and any notice so delivered wifl he deemed to have been delivered on that Business l)a;
(ii) all notices other than notices described in Section 4.4(1) may be delivered by email

during normal business hours on a Business Day and a notice so delivered will be deemed

to have been delivered on that Business [)ay: and (iii) either Party may change its address

for notices under this Agreement by notice to the other Party.

ARTICLES- POWER PURCHASE AND SALE OBLiGATIONS

5.1 Quantity of Energy Purchased. Subject to the conditions set out in this Section 5.1, NTPC
agrees to purchase Energy available Iiom the Project that is delivered to the PCC, and
which NTPC reasonably determines that it can purchase and accept delivery of and still
operate its System (including its diesel generators) in accordance with Good Utility
Practice to satisl’ the remaining load at Akiavik. NT that is not supplied by the Project. In
this regard. the Seller acknowledges and accepts that the Project will ha e to operate in
conjunction with NTPC’s variable speed diesel generators in Aklavik. NT. Within the
context of this section. NIPC will use its commercially reasonable best elThrts to maximize
the amount of Energy it purchases from the Seller and to avoid reducing the amount of
Energy that it purchases from the Seller.

5.2 Sale and Purchase of Energy. Seller shall deliver for sale all available Energy to NTPC
at the PCC, and N l’PC shall accept the Energy in accordance with Section 5. 1. NTPC will
pay Seller tbr the Energy accepted at the PCC in every calendar month.

5.3 Transmission I Distribution Outages and Duration. NTPC will not be in breach or
default of its obligations under Section 5.1, and shall not he liable to purchase any Energy
that would otherwise be available from the Project, or make any payment in respect of such
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Energy. if NIPC is not able to accept the delivery of Energy at the PUC as a result of any
planned or unplanned outage, constraint Of curtailment of any transmission, distribution,
substation. protection, control or communication facilities in the System.

5.4 System Outage. If any outage to customers occurs in Aklavik. NT for any reason then
NTPC shall have the discretion, without compensating the Seller or being in breach of its
obligations under Section 5.1, to determine the most efficient generating source (solar or
diesel) to be used to restore service and to stabilize the System. Once service is restored
and the System is stabilized, then N’l’PC shall again acquire electricity from the Seller for
Akiavik, NT in accordance with Section 5.1. N1’PC will use its commercially reasonable
best efforts to restore service as SOOfl as possible.

5.5 Exclusivity: Except as otherwise provided for in this Agreement. Seller shall not at any
time during the Term sell or deliver Energy from the Project to anyone, other than NTPC.

5.6 Custody, Control, and Risk of Energy. Custody. control, and risk of, and title to, all
Energy passes from Seller to NTPC at the PC(’. Seller shall ensure that that all Energy
delivered to NTPC under this Agreement is free and clear of alt liens, claims, charges. and
encumbrances. Seller is responsible for all losses and costs, including unaccounted for
energy generated httt not delivered to the PCC, relating to the transmission of energy from
the Project to the PCC. NTPC is responsible for all losses and costs relating to the
transmission of energy after the PCC.

5.7 Project Station Service. Any power required by the Project during any calendar month
and which is delivered from NTPC to Seller shall be delivered and paid for on a normal.
commercial basis consistent with NTPC’s Terms and Conditions of service and not on any
net metering basis.

5.8 Metering. The Seller will supply the meter base and service mast as the PCC. NTPC will
supply Measurement Canada approved metering, according to the service requirements.

ARTICLE 6- PRICE AND PAYMENT TERMS

6.1 Energy Price. The price to he paid by NTPC to the Selter for each kWh of Energy
purchased pursuant to this Agreement will be calculated in Appendix 3 (the “initial
Price”). The Initial Price shall he reset (the “Reset Price”) annually, commencing in 2021,
on April 1 of each year (the “Reset l)ate”) for the next 12 month (April ito March 31)
period, based on the following fommia:

[Fuel Price ÷ Plant Efficiency] Reset Price

Where:

“Fuel Price” is equal to the price per litre at which the fuel Services Division of the
Government of the Northwest Territories, or any successor. would supply diesel on the
applicable Reset I)ate to NTPC at its diesel plant in Aklavik. NT, inclusive of fuel .delivery
and NWT Tax hut not including carbon tax:
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“Plant Efficiency” is the NWT Public Utilities Board’s approved efficiency fbr Akiavik.

NT on the applicabLe Reset Date and “Reset Pric&’ is the new price, rounded to 4 decimal

places after the decimal point, to be paid by NTPC to the Seller for each kWh of Energy

purchased pursuant to this Agreement for the next 1 2 month perIod from the Reset Date.

6.2 Invoicing. Seller shalt prepare and deliver electronically to NTPC within the tirst five (5)

days oithe calendar month an invoice for the Energy accepted by NTPC at the PCC in the

previous month.

6.3 Incorrect Invoicing. Either Party may give notice to the other Party of an error, omission,

or disputed amount on a statement within twelve (12) months after the statement was first

issued together with reasonable detail to support its claim. After expiry of that twelve (1 2)

month period, except in the case of wilful misstatement. fraud or concealment, disputed

amounts on a previously issued statement will be considered to he nil, other than amounts

disputed in accordance with this subsection, which will be resolved in accordance with this

Agreement.

6.4 Payments. NTPC shall pay the monthly invoice within forty-live (45) days of the end of

the month in which the Seller has delivered that invoice.

6.5 Interest for Late Payments. If at any time NTPC fails to pay Seller within the period

specifIed in Section 6.4 interest at the rate of Prime plus 2% per annum shall be added to

the amount owing.

ARTICLE 7— ENViRONMENTAL ATTRtBUTES

7.1 Ownership of Environmental Attributes. Seller shall retain all right, title and interest in

and to the Environmental Attributes.

ARTICLE 8 - METERING

8.1 General. NTPC shall install a Revenue Meter and Metering Equipment for the purposes

of calculating payments for Energy as outlined in Article 6 and that conforms to the

requirements laid out in the Interconnection Guidelines, Measurement Canada

requirements, and the Electricity and Gas inspection Act (Canada).

8.2 Joint Reading. Both Parties will have access to the Revenue Meter, including the right to

test and confirm its accuracy. and wilt jointly read the Revenue Meter on the last business

day of each month tbr the purpose of calculating payments for Energy as outlined in Article

6.
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ARTICLE 9- EMERGENCIES

9.1 Obligations. Seller agrees to comply with the emergency procedures of NTPC as may be

established and applicable from time to time. NTPC shall advise Seller of any updates or

changes to its emergency procedures as and when made by NTPC

9.2 NTPC Authority. NTPC may. consistent with Good Utility Practice and this Agreement.

take whatever actions or inactions with regard to the System it deems necessary during an

Emergency in order to: (1) preserve public health and safety; (ii) preserve the reliability of

the System or the Interconnection Facilities; (iii) limit or prevent damage: or (iv) expedite

the restoration of service. NTPC shall use reasonable efThrts to minimize the effect of such

actions or inactions on the Project. Notwithstanding any other provision of this Agreement,

the Project may be called upon by NTPC during a potential or an actual Emergency to

mitigate such Emergency by, hut not limited to, requesting the Project to start-up, shut

down, and increase or decrease the real or reactive power output of the Project. As

requested by NTPC. Seller shall assist NTPC with any restoration efforts ol the System if

possible.

9.3 Interruption for Emergency Condition. If at any time, in NTP(”s reasonable judgment

exercised in accordance with (iood Utility Practice, the continued operation of the Project

would cause an Emergency NTPC may curtail, interrupt, or reduce the Energy delivered

from the Project to the System until the condition which would cause the Emergency is

corrected and, where practicable, allow suitable time for Setter to remove or remedy such

condition before any stich curtailment, interruption, or reduction commences.

9.4 Limited Liability. Neither Party shall he liable to the other Party for any actions it takes

in responding to an Emergency so long as such action complies with this Section 9.

ARTICLE 10 - FORCE MAJEtJRE

10.1 Force Majeure. Neither Party will he in breach or default as to any obligation tinder this

Agreement if that Party is unable to perform that obligation due to an event or circumstance

of force Majeure, of which notice is given promptly to the other Party identifying the

nature of the Force Majeure, its expected duration and the particular obligations affected

by the force Majeure. Subject to any limitations expressly set out in this Agreement, the

time for the perft)rmancc of such obligation vill he extended by the number of days that

Party is unable to perform such obligation as a result of the event or circumstance of Force

Majeure. The Party invoking Force Majeure shall promptly respond to any inquiry from

the other Party’ regarding the efforts being undertaken to remove the Force Majeure and

shall give prompt notice of the end of the Force Majcure.

ARTICLE 11 - SAFETY

111 Safety. In connection with a Party’s right of access on to the other Party’s premises under

Section 4.1, that Party’s staff and agents shall, while on the other Party’s premises, comply

with all the applicable safety rules or regulations of the other Party, and any and all federal
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and territorial rules and regulations that apply in the circumstances and Good Utility

Practice.

ARTICLE 12 -INSURANCE

12.1 Insurance. Seller shall at its cost obtain and maintain insurance during the Term of this

Agreement commencing on the Commercial Operating Date and covering the risks and in

the amounts appropriate to the Project as would any prudent owner in the same

circumstance. Such insurance shall include commercial general liability insurance with a

per occurrence limit of not less than two million I$2,000,t)OO1 applicable to the Project

separate from any other Setter projects.

12.2 Additional Terms for insurance. The following requirements and obligations shall apply

to the provision of insurance by Seller:

(a) The insurance policy or policies shall be endorsed to provide NTPC with thirty (30)

days prior written notice of cancellation or termination, and shall he in form and

substance acceptable to NTPC.

(b) Prior to the Commencement i)ate. and within two (2) weeks of any renewal date of

insurance required to be maintained hereunder, the Seller shall delivet to NTPC

satisfactory evidence of insurance in the form of certificates of insurance executed

by an authorized representative of the insurer(s) or alternatively, certified copies of

the insurance policies.

(c) The Seller shaft be responsible fbr payment of alt premiums and deductible amounts

relating to the insurance policies.

(d) The provision of the foregoing insurance or any insurance by the Seller shall not

limit or release the Seller from any liability or obligations under this Agreement.

(e) All insurance policies required under this Contract shalt he with insurers registered

in and licensed to tmderwrite such insurance in the Northwest icmtones and have

a rating of A- or better in the current Best Insurance Report. published by AM.

Best Company, Inc. or any successor publication thereto, unless otherwise agreed

by NTPC in writing.

ARTICLE 13 - INDEMNITY

13.1 Sc]ler Indemnity. Seller shall defend, indemnify and hold harmless NTPC. its Affiliates

and their respective oftIcers. directors. employees, consultants and agents

(“Indemnitees”). from and against any and all loss, liability, damage, cost or expense,

including damage and liability for bodily injury to or death of persons, or damage to

property of persons (including reasonable legal fees and expenses. litigation costs,

consultant fees, investigation fees, and sums paid in settlements of claims and any such

fees and expenses incurred in enforcing this section 13.1 or collecting any sums due

hereunder) (collectively, GLoss”) suffered, sustained, paid or incurred by the Indenmitees
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or any one of them to the extent arising out of, in conjunction with, or resulting from: (1)
Seller’s breach of any representations or warranties made in. or failure to perform any of
its obligations under, this Agreement: or (ii) the negligence or wilful misconduct of Seller
(including its directors, officers. employees and agents) or its contractors or its suppliers in
connection with the Project, and regardless whether the Loss arises under applicable Laws
or otherwise.

ARTICLE 14- ASSIGNMENT

14.1 Assignment. Su ect to Section 14.2, the Seller may not Assign this Agreement without
the prior written consent of NTPC, which consent may not be unreasonably withheld,
conditioned, or delayed. Any Assignment by either Party is subject to the assignee entering
into and becoming hound by this Agreement, assuming all of the obligations and liabilities
of the assigning Party under this Agreement both before and after the Assignment.

14.2 Any request for consent for Assignment by Seller must be delivered to NTPC not less than
thirty (30) days heft)re the date of the proposed Assignment. The request for Assignment
must he accompanied by such reasonable mkrmation that N[PC may need to assess the
request for consent including the name, address, and ownership structure of the assignee,
a list of the directors and offIcers of the assignee and information concerning the assignee’s
operations, experience. and financial status.

14.3 NTPC Right of First Refusal. in the event the Seller receives a bona Ilde third party offer
for the purchase of the Project, or all of the assets comprising the Project other than as part
of an offer to purchase all or suhstatiliallv alt of the assets of the Seller (Offer), the
following provisions shall apply:

14.3.1 the Seller shall provide NTPC with written notice of the Offer. Such notice shall he
provided to NTPC within seven (7) days from the date Seller receives the Offer, and shall
provide a copy of the Offer;

14.3.2 NTPC shall have thirty (30) days following receipt or deemed receipt of the Offer (the
“Acceptance Period”) to accept the terms and conditions of the OfThr by notice in writing
to the Seller (herein called the “Notice of Acceptance”):

14.3.3 if the Offer to the Seller is rejected or no Notice of Acceptance is delivered by NTPC within
the Acceptance Period, the Seller may sell to a third party the Project, or all of the assets
comprising the Project, provided the sale takes place within ninety (90) day’s following the
expiration of the Acceptance Period at a price not less than. and on terms and conditions
not more favorable than. the terms and conditions provided in the ()ffer:

14.3.4 if a Notice of Acceptance is delivered by NTPC within the Acceptance Period, the purchase
of the Project by N1’P(’ shall he completed so soon as may be practical and no later than
ninety (90) days following the expin’ of the Acceptance Period, on the terms set out in the
OfThr and on such other terms as the Seller and NTPC may reasonably require; and
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14.3.5 if no sate takes place to a third party under Subsection 14.2.3 within the stipulated time

period, the provisions of this Section 14.2 shall apply to any subsequent OtTer received by

the Seller.

ARTICLE 15 —CONfII)ENTIALtTY

15.1 Confidentiality. Without limiting any other confidentiality agreement between the Parties,

during the Term and for five (5) years afterwards. the Parties shall treat as confidential and

neither Party will cause or permit the publication, release, or disclosure of any Confidential

Information of the other Party except to the extent that publication, release, or disclosure:

(1) is expressly authorized under any section of this Agreement; (ii) is required by law or

tbr regulatory purposes including, in the case of NTPC. as requested or required by the

NWT Public Utilities Board; (iii) is made with the prior consent of the other Party; or (iv)

if such information has entered the public domain other than throitgh the actions of the

Party not owning the intbrmation. Either Party may also disclose Confidential Information

to their consultants and advisors \Vhf) have a need to know and who have agreed to maintain

the confidentiality of the in lb rinati on.

ARTICLE 16 — DISPUT1S

16.1 Dispute Resolution. Any dispute under or in relation to this Agreement will be referred to

and finally resolved by a single arbitrator jointly appointed by the Parties, or, if both Parties

cannot agree on the single arbitrator within twenty-one days after one Party gives the other

Party notice of the dispute. then such arbitrator shall he selected by a superior court having

jurisdiction in the Northwest Territories based on the application 0)1 either Party. The

arbitration shall be in English, held in Yellowknife. Northwest Territories and administered

by a mutual agreement or if no such mutual agreement is reached within twenty—one (21)
days of the appointment ot the arbitrator, in accordance with the arbitration rules of the

\DR Institute of Canada, Inc. It shall not be incompatible with this agreement to arbitrate

tor a Part’ to seek from a court having jurisdiction in the Northwest Territories, or for that

court to grant. interim measures ot protection pending the outcome ofarhitral proceedings.

The decision of the arbitrator shall be final and binding on the Parties.

The Parties shall maintain in confidence the fact that an arbitration has been commenced.

all documents and information exchanged during the course of the arbitration proceeding.

and the arbitrator’s award, provided that each of the Parties shall be entitled to disclose

such matters: (1) as required by law or for regulatory purposes including, in the case of

NTPC. as requested or required by the NWI’ Public Utilities Board; (ii) as required to

enforce any arbitration award: and (iii) to that Party’s consultants and advisors who have a

need to know such information.
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ARTICLE 17 - BREACH, CURE, AND DEFAULT

17.1 Events of Breach. A breach of this Agreement shall include the failure to comply with any

term or condition of this Agreement, including htit not limited to any breach of a

representation, warranty, or covenant made in this Agreement.

17.2 Obligation to Report. A Part shall notify the other Party when it becomes aware of its

inability to comply with the provisions of this Agreement for a reason other than force

Majeure. The Parties agree to provide necessary informatiofi regarding such inability to

comply, including, hut not limited to, the date, duration, and reason for the inability to

comply. and corrective actions taken or planned to he taken with respect to such inability

to comply. however, nothing in this section, including any acknowledgement by a Party

as to corrective actions to he taken, shall he construed as a waiver of such noncompliance.

In the event of a force Majeure, the Party unable to comply with the provisions of this

Agreement shall notif’ the other Party in accordance with the provisions of Section 10.

17.3 Continued Operation. In the event of a breach or default by a Party, NTPC shall continue

to operate and maintain, as applicable such I)C power systems. protection and metering

equipment, telemetering equipment, SCADA equipment, transformers, secondary systems.

communications equipment, building facilities, software, documentation. structural

components, and other facilities and appurtenances that are reasonably necessary for NTPC

to operate and maintain the System, or for Seller to operate and maintain the Project, in a

sale and reliabte manner until such time as this Agreement is terminated in accordance with

Section 1 8. In the event of a breach or defiiult by a Party, Seller shall continue to operate

and maintain, as applicable, such facilities and appurtenances described above as may be

under its control until such time as this Agreement is tenninated in accordance with Section

1$.

17.4 Cure. Upon the occurrence otan event of breach, the Party not in breach, when it becomes

aware of the breach, shah give written notice of the breach to the breaching Party. Such

notice shall set forth, in reasonable detail, the nature of the breach, and where known and

applicable, the steps necessary to cure such breach. Upon receiving written notice of the

breach hereunder, the breaching Party shall have thirty (30) days to cure such breach unless

the breach is due to a ihilure to pay any amount when due in which case the cure period

shall be as specified in Section 18.4.5 or Section 18.5.5 as appropriate, lithe breach is such

that it cannot be cured within thirty (30) days, the breaching Party shall commence in good

faith all steps as are reasonable and appropriate to cure the breach within such thirty (30)

day time penoci and thereafter diligently pursue such action to completion.

17.5 Default. A Party shall be considered in default in the event the breaching Party fails to cure

a breach within the applicable cure period specified in Section 17.4 or is Bankrupt or

Insolvent.

17.6 Right to Compel Performance. Notwithstanding the foregoing. upon occurrence of an

event of default. the non-defaulting Party shall be entitled to (i) commence an action to

require the defaulting Party to remedy such default and specifically perform its duties and
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ohtkations hereunder in accordance with the terms and conditions hereof. and (ii) exercise

such other rights and remedies as it may have in equity or law.

ARTICLE 18 — TERM [NATION

18.1 Notice of Bankruptcy or Insolvency. Either Party shall inform the other promptly if it is

Bankrupt or Insolvent or ifthi-e is a material risk that it will become Bankrupt or Insolvent

or if it has defaulted under any agreement with a lender.

18.2 Right to Terminate. Neither Party will have any right to terminate this Agreement except

as expressly set out herein.

18.3 Calculation of Amounts Owing and Payment. Within one hundred and twenty (120)

days of the effective date of termination of this Agreement. for any reason. each Party shall

calculate the amount owed to it by the other Party and shall notify the other Party of this

amount along with all reasonable particulars with respect to its determination. l’he Party

owing the greatest amount of money to the other Party shall within thirty (30) days

thereafter pay the other Party the difference between the amounts.

18.4 Termination by NTPC. In addition to any other right to terminate this Agreement

expressly set out in any other provision of this Agreement and in addition to all other rights

and remedies NTPC may have under this Agreement or at law or in equit in respect of

any of the following events. N FPC may terminate this Agreement by notice to Seller if:

18.4.1 At any time after the Commencement Date. Seller has not. during a continuous period of
seven hundred and thirty (73t)) days and fbr any reason whatsoever (including Force
Majeure), made available for delivery at the PCC at least 4.5 MWh of Energy. If the Project

is not subject to an outage and is capable of delivering Energy to the PCC in accordance

with this Agreement hut for the fact that the Project is disconnected from the System or

NTPC is unable to receive Energy at the PCC, in either case For reasons caused by NTPC.

then the Energy that would otherwise have been generated and delivered by Seller to NTPC

at the PCC shall be counted as Energy made available for delivery at the PCC for the
purposes of this section 18.4.1;

18.4.2 if Seller breaches Section 5.5; or

18.4.3 if Seller is Bankrupt or Insolvent; or

18.4.4 except where an amount has been disputed in the manner specified in Section 16.1. an
amount due and payable by Seller to NTPC under this Agreement remains unpaid for a
period of ninety (90) days after its due date and such default has not been cured within
thirty (30) days after NTPC has given notice to Seller; or

18.4.5 Seller is in material default of any of its covenants, representations. at7d tvarranties or other

obligations ttnder this Agreement (other than as set out above), ttnless within ninety (90)

days of after the date of notice by NTPC to Seller of the default Seller has cttred the default

or. if the default cannot be cured within that ninety (9t)) day period, Seller demonstrates to
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the reasonable satisfaction of NTPQ that Seller is working diligently and expeditiously to
cure the default and the default is cured within a further reasonable pet’iod of time. Without
limiting the generality of the Coregoing, a ‘rnateriai default” includes any purported
Assignment of this Agreement without the consent of NTPC.

18.5 Termination by Fither Party. Either Party may terminate this Agreement by notice to
the other if at any time more than five years after the Commencement Date, NTP(’ or Seller
determines acting reasonably that it is not economically or operationally feasible to
continue the sale and purchase ofEnergy of the Project and NTPC and Seller have reviewed
this determination with the other over a period of at least ninety continuous days to identify
and discuss reasonable options to termination of this Agreement.

18.6 Termination by Seller. In addition to any other right to terminate this Agreement
expressly set out in any other provision of this Agreement and in addition to all other tights
and remedies Seller may have under this Agreement or at law or in equity in respect of any
of the following events, Seller may terminate this Agreement by notice to NTP(’ if:

18.6.1 the Project has suffered Major I)amage: or

18.6.2 Seller has been unable to deliver at least 4.5 MWh of Energy to the PUC during a period
of seven hundred and thirty (730) continuous days after (‘01) solely as a result of Force
Majeure invoked by Seller in accordance with Section it) or if NTPC has been unable to
accept for delivery 4.5 MWh of Energy at the PCC during a period of seven hundred and
thirty (730) continuous days after COT) for any reason; or

18.6.3 NTPC is Bankrupt or Insolvent; or

18.6.4 except where an amount has been disputed in the manner specified in Section 16.1, an
amount due and payable h Ni’P(’ to Setler under this Agreement remains unpaid for sixty
(60) days after its due date and such dethult has not been cured within thirty (30) days after
Seller has given notice of the default to NTPC; or

18.6.5 NTPC is in material default of any of its covenants. representations, and warranties or other
obligations under this Agreement (other than as set out above), unless within ninety (90)
days of after the date of notice by Seller to N1’PC of the default NTPC has cured the default
or, if the default cannot be cured within that ninety (90) day period. NI’PC demonstrates to
the reasonable satisfaction of Seller that NTPC is working diligently and expeditiously to
cure the default and the default is cured within a further reasonable period of time; or

18.7 Effective Date of Termination. Any termination pursuant to this Section 18 issued by
either Party shall he effective immediately upon deliven of the notice of termination to the
other Party.
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ARTICLE 19 - INTERPRETATIoN

19.1 Headings. The division of this Agreement into Articles, Sections, subsections. paragraphs,
and Appendices and the insertion of headings are for convenience of reference only and do
not altect the interpretation of this Agreement.

19.2 Plurality and Gender. Words in the singular include the plural and vice versa. Words
importing gender include the masculine, feminine, and neuter genders.

19.3 Governing Law. This Agreement is made under, and wiLl he interpreted in accordance
with. the Laws of Northwest Territories. Subject to Section 16. I, any suit, action, or
proceeding (a “Proceeding”) arising out of or relating to this Agreement may he brought
in the courts of Northwest Territories at Yellowknife. and those courts have non-exclusive
jurisdiction in respect of any Proceeding and the Parties hereby irrevocably attorn to the
jurisdiction of such courts in respect of any Proceeding.

19.4 Industry Terms. Technical or industry specific phrases or words not otherwise defined in
this Agreement have the well-known meaning given to those terms as of the date of this
Agreement in the industry or trade in which they are applied or used.

19.5 Statutory References. Reference to a statute means, unless otherwise stated, the statute
and regulations. if any, under the statute, in force from time to time, and any statute or
regulation passed and in force which has the effect of supplementing or superseding that
statute or those regulations.

19.6 Currency. Re[Cretices to dollars or $ means Canadian I)ollars. unless otherwise stated.

19.7 Conversions. If a value used in a calculation in this Agreement must be converted to
another unit of measurement for the purposes of consistency or to achieve a meaningfttl
answer, the value will be converted to that different unit for purposes of the calculation.

19.8 Payment Calculations. Alt payments calculated under this Agreement wilt be rounded to
the nearest cent and Energy will be expressed in kWh, and in the case of fractions of kWh.
rounded to the nearest whole number.

19.9 Additional Interpretative RuLes. for the purposes of this Agreement, except as otherwise
expressly stated:

19.9.1 this Agreement” means this Agreement as it may from time to time he sttpplemented or
amended and in effect, and includes the Appendices attached to this Agreement;

19.9.2 the words “herein”, “hereof’, “hereunder” and other words of similar import refer to this
Agreement as a whole and not to any particular section. subsection, or other subdivision;

19.9.3 the word “including”, or “includes” is not Limiting whether or not non-limiting language
(such as “without limitation” or “hut not limited to” or words of similar import) is used
with reference thereto;
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19.9.4 the words “yeaf, “month’. and day” refer to a calendar year. a calendar month. and a
calendar day;

19.9.5 an consent, approval, or waiver contemplated by this Agreement must he in writing and
signed by the Party against whom its enforcement is sought, and may be given, withheld,
or conditioned in the unfettered discretion of the Party of whom it is requested, unless
otherwise expressly stated;

19.9.6 all rights and remedies of either Party under this Agreement are cumulative and not
exclusive of any other remedies to which either Party may be lawfully entitled, and either
Party may pursue any and all of its remedies concurrently, consecutively, and alternatively:
and

19.9.7 any notice required to he given, or other thing required to he done, under this Agreement
on or before a day that is not a Business 1)av, shall he deemed to he given or done when
required hereunder if given or done on or hefhre the next following Business Day.

ARTICLE 20 - REPRESENTATIONS, WARRANTIES, AND LIABILITY
LIMITATIONS

20.1 Seller’s Representations. SeLler represents and warrants to NI’PQ. and acknowledges that
NTPC is relying on those representations and warranties in entering into this Agreement,
as follows:

20.1.1 this Agreement constitutes a valid and binding obligation of Seller enforceable against
Seller in accordance with its terms;

20.1.2 this Agreement has been duly authorized, executed, and delivered by Seller: and

20.1.3 all information regarding the Project provided in and attached to this Agreement is true and
correct in all material respects and there is no material information omitted from the Project
descriptions that makes the information misleading or inaccctrate in any material respect.

20.2 NTPC’s Representations. NTPC represents and warrants to Seller and acknowledges that
Seller is relying on those representations and warranties in entering into this Agreement,
as follows:

20.2.1 NTPC is a corporation under \orthwesi Territories Power (‘olporution Act. is validly
existing and is in good standing under the Laws of Northwest Territories, is lawfully
authorized to carry on business in Northwest Territories, and has full corporate power.
capacity, and authority to enter into and to perform its obligations under this Agreement:

20.2.2 this Agreement constitutes a valid and binding obligation of NTPC enforceable against
NTPC in accordance with its terms;

20.2.3 this Agreement has been duly authorized. executed. and delivered by NTPC; and
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20.2.4 its System in Akiavik is capable of accepting Energy from the Project in accordance with
the terms of this Agreement;

20.3 NTPC’s Limit of Liability. NTPC’s limit of liability for damages for any failure to take
or pay for Energy accepted by NTPC at the PCC is limited to the price payable by NTPC
for that Energy and any interest thereon calculated under this Agreement.

20.4 Seller’s Limit of Liability. Seller shall net be liable for any damages for failure to deliver
Energy to the PCC.

ARTICLE 21- GENERAL PROVISIONS

21.1 Independence. The Parties are independent contractors, and nothing in this Agreement or
its performance creates a partnership. joint venture, or agency relationship between the
Parties.

21.2 Enurement. This Agreement enures to the benefit of the Parties, their successors, and their
permitted assigns.

21.3 Entire Agreement. l’his Agreement contains the entire agreement between the Parties
with respect to the Project and supersedes all previous communications, understandings,
and agreements between the Parties with respect to the Project. l’hcrc are no
representations, warranties, terms. conditions, undertakings. or collateral agreements
express, implied, or statutory between the Parties other than as set out in this Agreement.

21.4 Amendment. This Agreement may not be amended except by an agreement in writing
signed by both Parties.

21.5 No Waiver. Other than in respect of the specific matter or circumstance for which a waiver

is given, and except as otherwise specified in this Agreement. no failure by a Party to
enforce, or require a strict observance and performance of any of the terms of this
Agreement will constitute a waiver of those terms or affect or impair those terms or the
right of a Party at any time to enforce those terms or to take advantage of any remedy that
Party may have in respect of any ether matter or circumstance.

21.6 Severability. Any provision of this Agreement which is illegal or unenforceable will be
ineffective to the extent of the illegality or unenforccahility without invalidating the
remaining provisions of this Agreement.

21.7 Counterparts. This Agreement may be executed in counterparts. each of which is deemed
to be an original document and all of which are deemed one and the same document.

[remainder ofpage intentionally left blank; signature page tofollowJ
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Appendix I

Addresses for Notices

Notices to NTPC:

Noflhtvcst Territories Power Corporation
4 Capital Drive,
I lay River, NT XOE 1 G2

Attention: Noel Voy kin President and Chief Executive Officer
Email: NVoykinr’aNTPC.com

For Invoices and Statements:

Accounts Payable
Northwest Territories Power Corporation
4 Capital Drive,
Hay River, NT XOE 1G2

Accountspayable.N1’PC.com

Notices to Seller:

Nihtat Energy Ltd.
Box 2570,
Inuvik, NT XOE OTO

Attention: Grant Sullivan, President
Email: Gsullivan(ànihtatgwichin.ca
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Appendix 2

I)efinitions

References in an Appendix to a section or subsection mean a section or subsection of the
Agreement. and not an Appendix. unless otherwise stated. The following words and
expressions wherever used in this Agreement have the tollowing meaning:

1.1 “Acceptance Period” has the meaning set out in Subsection 14.2.2.

1.2 “Affiliate” means, with respect to Seller, any Person directly or indirectly Controlled by,
Controlling, or under common Control with, Seller and with respect to NTPC. any Person

directly or indirectly Controlled by NTPC and. if at any time NTPC is not controlled
directly or indirectly by the Government of Northwest Territories, shall include any Person

directly or indirectly Controlling, or under common Control, with NTPC.

1.3 “Assign” or “Assignment” means to assign or dispose of this Agreement or any direct or
indirect interest in this Agreement. in whole or in part. for all or part of the Term and.
without limiting the kregoing, each of the following is deemed to be an Assignment of
this Agreement:

(a) any sale or disposition of all or a substantial part of the ownership interest iii the
Project, or of all or any interest of Seller in this Agreement or revenue derived from
this Agreement;

(b) any merger, amalgamation of Seller.

1.4 “Bankrupt”’ or ‘insolvent” means, with respect to a Person:

(a) the Person has started proceedings to he adjudicated a voluntary bankrupt or
consented to the filing of a bankruptcy proceeding against it: or

(b) the Person has filed a petition or similar proceeding seeking reorganization.
arrangement or similar relict’ under any bankruptcy or insolvency law; or

(c) a receiver, liquidator, trustee, or assignee in bankruptcy has been appointed for the
Person or the Person has consented to the appointment of a receiver, liquidator,
trustee, or assignee in bankruptcy; or

(d) the Person has voluntarily suspended the transaction ol its usual business; or

(e) a cocill of competent jurisdiction has issued an order declaring the Person bankrupt
or insolvent.

1.5 “Business Day” means any calendar day which is not a Saturday. Sunday. or Northwest
Territories statutory holiday.
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1.6 “Commencement Date” has the meaning set out in Section 2.1.

1.7 “COD” or “Commercial Operating Date” means the date on which all of the following

conditions have been satisfied in respect of the Project:

(a) The Seller has provided to NTPC a single line diagram which includes (1) all source

impedances and ratings; (ii) transformer impedances and ratings; (iii) cable

impedances and ratings; (iv) protection settings; and (v) other technical data for the

Project that NTPC may reasonably request;

(h) completion of commissioning tests that confirm to N1P(’ that the Project has been

constructed and can he operated in accordance with the Distributed Resource

Techniccd Interconnection Guidelines and can be operated to satisfy the

requirements of Section 3.2 of this Agreement:

(c) Specttc commissioning tests have been performed to ensure that the Project will

operate in conjunction with the diesel units and to ensure that appropriate

automated controls and mechanisms are in place to ensure that the energy produced

from the Project does not at any time cause the total output from the diesel

generating facility in Akiavik to fall below its minimum generating level.; and

(d) the transfer of AC power from the Project to the System as indicated by the meter,

and for the purposes of this Agreement (‘01) will he deemed to have occurred at

0:0t) MPT on the Commercial Operating I)ate.

1.8 “Confidential information” means any of a Party’s confidential technical or financial

information provided to the other Party in confidence with express written notice to the

other Party of the confidential nature of the infbrmation.

1.9 “Control” of any Person means:

(a) with respect to any corporation or other Person having voting shares or the

equivalent, the ownership or power to vote, directly or indirectly, shares,

representing )O% or more of the po\ er to Vote in the election of directors.

managers, or persons performing similar functions;

(b) ownership of 50% or more of the equity or the beneficial interest in that Person: or

(c) the ability to direct the business and affairs of any Person by acting as a general

partner. manager, or otherwise.

1.10 ‘Emergency” means a situation where NTPC reasonably believes that immediate action

is required to safeguard life or to prevent serious personal injury or significant damage to

property.

1.11 “Ener” means all electric energy expressed in kWh generated by the Project, excluding

electricity required to service the Project while delivering electric energy to PCC.
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1.12 “Environmental Attributes” means:

(a) all attributes with. or that may he derived from, the Energy and/or the Project
having decreased environmental impacts relative to certain other generation
facilities or technologies including any existing or future credit, allowance, “green”

tag, ticket. certificate. or other “green” marketing attribute or proprietary or

contractual right, whether or not tradable;

(b) any credit, reduction right, offset, allowance, allocated pollution right, certificate,
or other unit of any kind whatsoever, whether or not tradable and any other
proprietary or contractual right, whether or not tradable, resulting fiom, or
otherwise related to the actual or assumed reduction, displacement, or offset of
emissions at any location other than the Project as a result of the generation,

purchase. or sale of the Energy;

(c) On-Site Emission Reduction Rights; and

(d) all revenues, entitlements, benefits, and other proceeds arising from or related to
the fbregoing.

1.13 “Force Majeure” means any event or circumstance not within the control of the Party
claiming Force Majeure. including acts of god and natural catastrophes, fires, strikes and
labour disturbances, war and civil disturbances, restraints by governments and
governmental authorities, and the order of any court or the directive or ruling of any
governmental or administrative body, but does not include:

(a) any economic hardship or lack of money, credit, or markets:

(b) an event or circttmstanee that is the result ola breach by the Party seeking to invoke
Force Majeure of a Permit or of any appticahle Laws:

(c) a mechanical or electtical breakdown unless the Party seeking to invoke force
Majeure can demonstrate that the mechanical breakdown was caused by a latent
defect in the design or manufacture of’ the equipment which could not reasonably
have been identified by normal inspection or testing: or

(U) an event or circumstance caused by a breach oE or default under, this Agreement
or a willful or negligent act or omission by the Party seeking to invoke Force
Majeure.

1.14 “Fuel Price” has the meaning set out in Section 6.1.

1.15 “Good Utility Practice” means any of the practices, methods, and acts engaged in or
approved by a significant portion of the electric utility industry in Canada during the
relevant time period, or any of the practices, methods, and acts which, in the exercise of
reasonable judgment in light of the facts known at the time the decision was made, could
have been expected to accomplish the desired result at a reasonable cost consistent with
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good business practices, reliability, safety, and expedition. Good Utility Practice is not
intended to he limited to the optimum practice. method. or act to the exclusion of all others,
hut rather to he acceptable practices, methods, or acts, generally accepted by a significant
portion of the Canadian eLectric utility industry.

1.16 “Interconnection’ means the facilities and procedures that permit the flow of electric
power from Seller’s Project to the System and vice versa.

1.17 “Interconnection facilities” means additions. modifications, and upgrades to the System
that are determined by NTPC to he required for the interconnection of the Project and the
System, and the equipment determined by Seller to he required by the Project for it to be
interconnected to the System.

1.18 “interconnection Guidelines” means the publication “Distrthutett Resource Tecltiiictt!
Thterconnectwn Guideibtes” prepared by N1’PC and approved by the Northwest
Territories Public Utilities Board in 2007.

ii 9 “kWh” means kilowatt-hour.

1.20 “Laws” means any and all statutes, laws (including common law), ordinances, rules.
regulations. codes, orders. bylaws. policies, directions. standards, guidelines, protocols,
and other la ful requirements of any governmental authority.

1.21 “Major 1)amage” means damage to the Project caused by Force Majeure where the cost
to repair the damage exceeds the net present value (using the Present Value Rate) of the
expected revenues under the Agreement for the remainder of the ‘Term less the net present
value (using the Present Valtie Rate) of the estimated operating and maintenance costs for
the Project for the remainder of the Term.

1.22 “Metering Equipment” means the Revenue Meter and any and all related electrical
equipment including hut not limited to current transformers and voltage transtormers
necessary to the reliable and accurate operation of the Revenue Meter.

1.23 “MPT” or “Mountain Prevailing Time” means Mountain Standard Time or Mountain
Daylight Saving Time as applicable.

1.24 “Notice of Acceptance” has the meaning set out in Subsection 14.2.2.

1.25 “NTPC” means the Northwest Territories Power Corporation.

1.26 “Offer” has the meaning set out in Section 14.2.

1.27 “On-Site Emission Reduction Rights” means any credit, reduction right, off-set,
allowance, allocated pollution right, certificate, or other unit of any kind whatsoever
whether or not tradable resulting from or otherwise related to the reduction, removal, or
sequestration of emissions at the Project.

Page 24



1.28 “Operational Contact” means a person or position designated by a Party to be the initiaL
point of contact for the other Party for the purposes described in Appendix 3 of this
Agreement.

1.29 ‘Party” means: (1) NTPC and its successors and assigns; or (ii) Seller and its successors
and permitted assigns, and “Parties” means both.

1,30 “Permits” means permits certificates. licences, and other approvals required for the design.
construction, ownership. operation, maintenance, and decommissioning of the Project and
the delivery of Energy’ to the PCC.

1.31 “Person” means an individual, body corporate. firm. iailnership. joint venture, trust, legal
representative, or other legal entity.

1.32 “PCC”’ or “Point of Common Coupling” means the low voltage side of the step-up
transformer bank where the Project interconnects with the System.

1.33 “Present Value Rate” means the annual yield on a Government of Canada bond having a
term and maturity date that most closely matches the remainder of the Term (as at the date
of the applicable calculation) and the expiry date of the Agreement. plus 3%.

1.34 “Prime” is the rate of interest per annum announced from time to time by the Royal Bank
of Canada as its preferred lending rate for Canadian dollar commercial demand loans made
to its preferred customers.

1.35 “Project” has the meaning set out in Section 1.2.

1.36 “Reset Date” has the meaning set out in Section 6.1.

1.37 “Reset Price” has the meaning set out in Section 6.1.

1.38 “Revenue Meter” means a revenue meter installed by NTPC that: (i) meets the
reqttirements of the Interconnection Guidelines: and (ii) is calibrated to measure the
quantity of Energy delivered by Seller to NTPC’ at the PCC after adjusting fbi any
transfbrmer and/or line losses associated with the transformation and/or transmission of
Energy from the Project to the PCC.

1.39 “System” means the electrical power system owned and operated by NTPC. including but
not limited to. diesel-electric generators with aLl related mechanical and electrical
equipment. electrical switchgear. electrical controls, power lines, and retail power
distribution facilities.

1.40 “Term” has the meaning set out in Section 2.
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Appendix 3

Initial Price

The initial price shall be calculated as follows:

[Fuel Price 4- Plant Efficiency] Initial Price

Current Fuel Price $1 .482WL

2020t21 PUB Approved Efficiency - 3.90 kWWL

Initial Price — $1 .4820 + 3.90 50.380 per kWh
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Appendix 4

Operations Guidelines

Training of NTPC Staff. Seller shall from time to time, as NTPC may reasonably

request including if there are any changes in the applicable NTPC staff. ptovidc training

for the appropriate NTPC staff in the operation of the Project Interconnection with the

System and any aspect of the Project necessary for the safe and reliable operation of

the System including the Project

2. Operational Contact. The Parties shall each identif one representative to act as an

Operational Contact to he the initial point of contact to coordinate the operational

communication between the Parties to administer this Agreement. Each Party shall

notify the other Party in writing of the person it has appointed. Prompt notice in writing

of changes of the Operational C’ontact shall be provided by each Party to the other.

Each Party may identify an alternate contact in the event the Operational Contact is not

available.

3. Outages: Seller shall each year provide an annual planned outage schedule for

maintenance to NTPC for the next calendar year. Seller shall advise NTPC if any other

outage has occurred, or as soon as possible if it becomes aware that another outage will

occur, which notice shall include the details of the timing, cause, proposed corrective

action, if needed, and anticipated duration.

4. Project Modifications. In the event that Seller is contemplating a material change to

its Project hardware or software it will provide to NI’PC all technical infommtion.

including drawings if appropriate. necessary for the impact otthe change to the System
operations, if any, to be assessed. NTPC shall respond to Seller within thirty (30)
calendar days after it has received all necessary information indicating its approval of

the change with or without conditions, or indicating its disapproval and reasons for its
disapproval. Seller shall not make any material changes. whether hardware or software.

to its Project that may (1) change the capacity of the Project. (ii) change the nature of
the Project such that it is anything hut a Project fuelled solely by solar energy. or (iii)
potentially impact power quality or the operation of the System. without the prior
consent of NTPC which will not be unreasonably withheld.

5. Updated Standards. Seller shall be responsible at its cost, for making the required
changes to the Project to accommodate new or revised standards applicable to the
Project. Seller shall also he responsible for making the required changes at its cost, to
the Project that become necessary as a result of new or revised standards that NTPC
may reasonably apply to its System.

6. System Modifications Requiring Consequential Project Modifications. If NTPC

contemplates changes, whether hardware or software, to its System that will require

consequential changes to the Project or the Interconnection, it will provide to Seller all
technical information describing the change. including drawings if appropriate.
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reasonably necessary for the impact of the change to the Project or Interconnection, if
any, to l)e assessed by Seller. Seller shall respond to NTPC within thirty (3f)) calendar
days after it has received this information indicating its awareness of the change and
indicating any concerns with the change or indicating the length of time required ftr
Seller to make the necessary consequential changes to the Project or Interconnection to
accommodate NTPC”s System change. I’he nature and timing of any changes to the
System shall he determined by NTPC’ in its sole discretion.

7. Periodic Maintenance and Testing. Seller shall have, maintain and comply with a
program of annual and other planned periodic maintenance, including but not limited
to the testing outlined in Section 7.3 of the Interconnection Guidelines, which
maintenance and testing shall he in accordance with Good Utility Practice.
Documentation for any maintenance or testing in accordance with requirements of the
Interconnection Guidelines shall he made available to NTPC within a reasonable period
of time UPOfl request

8. Coordination. The Parties shall confer regularly to coordinate the planning and
scheduling of preventive and corrective maintenance.
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Stand Alone Energy Systems Ltd.
(SAES) 



Information Request 

NTPC 2022-23 General Rate Application

Stand Alone Energy Systems Ltd. 

 SAES.NTPC-1 

June 13, 2022 Page 1 of 3 

Topic:  Flat / Falling Sales 

Reference:  

Preamble: 

NTPC actual sales volume has been flat or decreasing since the Corporation divided. In 2002-03 

total electricity sales were 314GWh. GRA 2022-23 concludes “Total sales have been effectively 

flat ($110.2 million in the 2018-19 and 2022-23 forecast) compounding the impact of inflation on 

the Corporation’s operations”. 

Requests: 

a) What is the trend in NTPC actual sales volume from the time of the NTPC and Nunavut

Power Corporation split 2001- 2021? What were historical vs current sales?

b) What have been the trends in the size of NTPC’s customer population?

c) How have technological trends towards energy efficiency impacted NTPC sales?

d) How have increased costs of energy impacted sales?

e) Are there limits on distribution systems within communities that have restricted sales?

f) What is NTPC’s explanation for its inability to develop new markets in the last 35 years?

Responses: 

(a) 

Table 1: NTPC Historical Sales Volume 

2011-12 2012-13 2013-14 2014-15 2015-16 2016-17 2017-18 2018-19 2019-20 2020-21
Sales (MWh) 311,833 311,774 317,348 309,821 302,774 302,795 299,180 302,716 304,517 298,199
Annual Growth 0.0% 1.8% -2.4% -2.3% 0.0% -1.2% 1.2% 0.6% -2.1%
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Table 1 provides the ten years of NTPC historical sales volume for 2011-12 to 2020-21. Year over 

year change in sales has not exceeded a decrease of 2.4% or increase of 1.2% for any given 

year. Although, over the ten-year period, NTPC has experienced a decline in sales of 4.4%. 

 

(b) 

 

Table 2: Historical NWT Population 

 
 

Table 2 provides the ten-year NWT historical population for 2012-2021, as per the NWT Bureau 

of Statistics. NTPC considers NWT population trend more appropriate than NTPC customer count 

trend due to the fact that NUL Yellowknife and NUL NWT are considered a single customer each 

and don’t reflect a true trend in usage per customer. 

 

(c) and (d) 

 

It is difficult to specifically quantify the effect of energy efficiency on NTPC’s sales as this occurs 

behind the meter.  It can be assumed that some of the reasoning for flat sales is due to customer 

adoption of energy saving appliances, LED lighting, and additional insulation as a result of Arctic 

Energy Alliance programs and general cost saving measures of residents and businesses. NTPC 

notes that the use per customer has decreased since the 2016-19 GRA increases came into 

effect.  

 

(e) 

 

NTPC does not restrict sales to firm customers. New customers requesting firm service have 

always been accommodated. If there are limits to distribution systems to provide firm service, 

NTPC will plan for investment to increase distribution system capacity. If the upgrades are part of 

providing service solely to one customer, they can become part of the cost the customer pays to 

connect, 

 

In the case of interruptible loads, such as heat, NTPC does not make capital investment (including 

distribution system upgrades) to accommodate these sales.  

  

 

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
NWT Population 43,648 43,805 43,884 44,237 44,649 44,891 44,981 45,070 45,372 45,504
Annual Growth 0.4% 0.2% 0.8% 0.9% 0.5% 0.2% 0.2% 0.7% 0.3%
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(f) 

 

It is an ongoing challenge for NTPC to develop large industrial customers as few mines have 

progressed to a stage of development which requires power in recent decades, and to date, all 

are located in areas where interconnection to the NWT transmission system has not been 

practical. NPTC remains optimistic about a number of ongoing mining projects. 

 

However, NTPC has developed new markets for energy over the past 35 years.  The Taltson 

zone has an Interruptible electric heat rate that has several customers using the excess capacity 

for space heating. There are several communities where NTPC sells residual heat from electricity 

generation to provide space heating or water tempering.  NTPC has been active in promoting 

energy generation at mining sites since the diamond mines began.  NTPC continues to promote 

energy generation and has signed MOUs for several potential mining customers which are 

currently in development.  NTPC has also sought to find markets for the excess capacity available 

in the Taltson hydro site including the development of a Hydrogen Generation rate in 1996 (which 

unfortunately found no customers), the current development of a transmission line to Fort 

Providence bringing hydro power to two diesel communities and will soon be making the 

interruptible electric heat rate available in Hay River.  NTPC is also planning to install two EV 

charging stations in the current year. 
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Topic:  Increasing cost of service 

 

Reference:  

 

Preamble: 

 

NTPC cost of service has steadily increased since the Corporation divided. In 2002-03 operating 

cost per kWh generated was $0.1393/kWh, revenues were $66M (NTPC Annual Report 2002-

03). NTPC increased its manpower strength by 16.25 FTE’s since the last GRA (= 7.5% increase). 

 

Requests: 

 

a) What was the NTPC average operating cost per kWh generated in 2020-21?  

 

b) What was NTPC’s total revenue requirement at time of division?  

 

c) What was NTPC manpower strength at time of division? (How many FTE’s)?  

 

d) What has been the average Canadian inflation rate since time of division?  

 

e) How has this manpower increase impacted revenue requirements and customer rates? 

 

f) How does this increase compare to inflation rates since the last GRA?  

 

g) Who approves NTPC manpower increases? 

 

 

Responses: 

 

(a) 

 

In 2020-21, the total non-fuel operations and maintenance costs were $48.162 million. This 

includes salaries and wages, supplies, services, travel and accommodation. This does not include 

fuel, purchased power, asset depreciation, amortization of deferred costs, or interest. See 

Schedule 3.0 in the Application. 
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The total power generated by NTPC in 2020-21 is 330,790 MW.h. Based on the question, it is 

assumed this is only to be NTPC generation, not purchased power. With purchased power, the 

total is 339,104 MW.h. Please see Schedule 2.0 in the Application. 

 

Based on these values, the average operating cost per kW.h generated in 2020-21 is 14.6 cents 

per kW.h. 

 

As this measure includes other costs than generation in the numerator (for example, distribution 

or billing) and includes different types of generation in the numerator (for example, hydro, diesel, 

and some power that is ultimately sold to retail customers and some sold to wholesale customers), 

NTPC does not consider the measure to be a relevant way of assessing NTPC’s costs. 

 

(b) 

 

The first GRA after division was for test year 2002-02 and 2002-03. The approved Revenue 

Requirement for 2001-02 was $63.566 million and for 2002-03 was $66.639 million. Please see 

Board Order 1-2002.  

 

(c) 

 

In the 2001-02 and 2002-03 GRA, NTPC indicated it had 181 positions (Appendix 5). No estimate 

of FTEs was provided in that GRA filing. At the time, NTPC did not own the Bluefish generating 

station, nor the Inuvik LNG facility (gas in Inuvik was supplied from the Ikhil well) and regulatory 

requirements in many areas, from environmental to human resources, were required at a vastly 

different scale than today. 

 

(d) 

 

According to the Bank of Canada, the CPI for Canada as a whole as of the end of 2000-2001 (all 

goods, not seasonally adjusted) was 93.5. The CPI for 2022-23 is 148.9. This is an increase of 

59.3%.  

 

General CPI is not typically a relevant measure to specific industry costs. For example, the Handy-

Whitman index, a measure of utility cost escalation, shows a more than doubling of costs, 113%,  

from 2003-2022 for utility maintenance activities (from an index of 441 to 888; note that this 

excludes 2001-2003). For example, see:  
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https://www.pjm.com/-/media/committees-groups/subcommittees/cds/postings/handy-whitman-

index.ashx   

 

(e) 

 

It is not possible to do a full evaluation of the impact of NTPC’s staffing changes over the past 2 

decades. Many of these changes were necessitated by projects that were highly beneficial to the 

Corporation and supported by the PUB (e.g., the purchase of Bluefish). Others reflect the need 

to address external factors that cannot be met without human resources. For example, NTPC 

must also meet significantly increased regulatory requirements in many areas, such as Water 

Licensing. Absent these resources, NTPC could not operate its hydro plants in compliance with 

the relevant regulations, which would increase costs to customers if other forms of new generation 

were required to replace the displaced hydro generation. 

 

The justification for staffing changes at the Corporation since the last GRA is provided in Chapter 

5. All positions are a required part of providing reliable and safe service to customers. 

 

(f) 

 

NTPC cannot provide a comparison of growth in positions or FTEs, to growth in inflation. Inflation 

measures financial values (dollars) while positions or FTEs measure hours worked, which is not 

a dollar value. 

 

Overall Salary and Wage costs have increased since 2001-02 to 2022-23 from approximately 

$15.2 million to $28.1 million, an increase of 85%. Over the same period, Net Plant in Service 

(the value of assets being managed) has increased from $169 million to $370 million (an increase 

of 120%), and the Handy Whitman utility maintenance cost index has more than doubled.  

 

(g) 

 

NTPC staffing is reviewed as part of the setting of annual budgets, which are ultimately approved 

by the President and submitted for approval to the Board of Directors. 
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Topic:  Revenue Cost Coverage ratio 

 

Reference:  

 

Preamble: 

 

The NTPC 2022-23 General Rate Application references “existing deficiencies in the Revenue to 

Cost Coverage ratios (Taltson)” as evidence supporting the conclusion that the “Taltson zone 

continues to pay rates below the level of costs.” 

 

Requests: 

 

a) Explain how the Revenue Cost Coverage metric is calculated.  

 

b) Carry this analysis a step further to show the ratio of cost coverage in each rate zone by 

each rate class (Government and Non-Government Residential; Government and Non-

Government General Service). Understandably, wholesale customers and sales can be 

removed from the calculation as those rate classes do not apply to wholesale customers. 

 

 

Responses: 

 

(a) 

 

The Revenue:Cost Coverage metric is calculated as a ratio of the Revenues derived from 

electrical sales in the Zone, as compared to the costs that arise from serving the Zone. As such, 

a ratio of 100% represents rates being paid that fully recover the costs of the zone, below 100% 

is a shortfall in rates compared to costs, and above 100% is a surplus. 

 

(b) 

 

In order to calculate Revenue:Cost Coverage (RCC) ratios by class, it is necessary to complete 

a full Cost-of-Service study, which is a component of a Phase 2 GRA. This type of study can help 

further enumerate which classes are underpaying and which are overpaying, for the purposes of 

implementing rate rebalancing.  
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In this GRA, NTPC is not proposing rebalancing. NTPC has sought to keep the process 

streamlined by focusing on only one Test Year (2022-23) and addressing the most pressing 

Revenue:Cost ratio issues at the zone level.  

 

The ratio of Revenue:Costs at the zone level changes most notably over time (as costs and loads 

change), while between different customer classes, the differentiation from one GRA to the next 

will generally otherwise be relatively minor. This is because most of NTPC’s customer types use 

power in very similar ways (e.g., there are no major industrial customers on Taltson, nor major 

off-season or summer peaking loads like irrigation). As costs overall go up a certain percentage, 

each class will likely see a proportionate share of that cost increase. 

 

As RCC ratios between different customer groups change only slowly over time, NTPC expects 

that the results of the previous Cost of Service study remain relatively accurate. These results are 

presented in Table 1 below: 
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Table 1: Costs ($000s), Revenues ($000s) and RCC ratios 

 
 

As shown in Table 1, the RCC ratios for Taltson Non-Government customers were below 80% in 

the last GRA, before RCC ratios for the zone eroded a further 9% from 2018-19 to 2022-23. For 

this reason, there is no reason to expect the proposed rate change (10%/10%) would yield RCC 

ratios that indicate any likelihood of overpayment by Taltson Non-Government customers. It is 

also note-worthy that every other zone (other than Norman Wells) had higher RCC ratios for Non-

Government customers as of the last GRA.  

Zone/Customer Class 2018-19 
COS

Revenues at 
2018-19 

Approved 
Rates

RC Ratio at 
2018/19 

Approved 
Rates

2018/19 
(Shortfall)/ 

Surplus

Cost 
Change 

since Last 
GRA

2022/23 
(Shortfall)/ 

Surplus

RC Ratio 
2022/23 at 

2018/19 Rates

Snare Zone
Wholesale 36,499 37,248 102.1% 749              
Industrial 1,510 1,358 90.0% (151)            

Non-Government -Residential 1,450 1,233 85.0% (217)            
Non-Government -Gen Service 514 565 110.0% 51                
Govt. Residential

Behchokǫ̀ 562 498 88.6% (64)              
Dettah 119 118 98.7% (2)                

Govt. Gen Service
Behchokǫ̀ 629 818 130.0% 189              
Dettah 115 138 120.2% 23                

Govt Lighting
Behchokǫ̀ 29 38 130.0% 9                  
Dettah 4 5 130.0% 1                  

Snare Zone Sub total 41,431 42,019 101.4% 588              3,010 (2,422)        94.6%

Taltson Zone
Wholesale 3,922 3,778 96.3% (144)            

   Taltson Interruptible
Non-Government -Residential 3,399 2,661 78.3% (738)            
Non-Government -Gen Service 1,196 953 79.7% (243)            
Govt. Residential

Fort Smith 516 416 80.5% (101)            
Fort Resolution 160 151 94.1% (9)                

Govt. General Service
Fort Smith 2,095 1,818 86.8% (276)            
Fort Resolution 259 250 96.7% (9)                

Govt. Lighting
Fort Smith 73 80 108.7% 6                  
Fort Resolution 9 11 130.0% 3                  

Taltson Zone sub total 11,630 10,118 87.0% (1,512)         1,397 (2,909)        77.7%

Thermal Zone
Non-Government -Residential 15,110 12,668 83.8% (2,442)         
Non-Government -Gen Service 11,952 9,680 81.0% (2,272)         
Norman Wells Non Gov- Residentia 2,475 1,636 66.1% (838)            
Norman Wells Non Gov-Gen Servic 2,909 1,999 68.7% (910)            
Thermal Govt. Residential 7,099 9,229 130.0% 2,130           
Thermal Govt. Gen Service 17,054 22,137 129.8% 5,083           
Thermal Govt. Lighting 576 748 130.0% 173              
Thermal Zone sub total 57,173 58,098 101.6% 925              6,228 (5,303)        91.6%

Total 110,234 110,235 0                  

2018-19 Data
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Topic:  Non Fuel Operation and Maintenance Expenses 

 

Reference:  

 

Preamble: 

 

Reference Table 3.3, GRA 2022-23 forecast revenue requirement for non-fuel operating and 

maintenance costs for the Taltson Zone = $3,792,000. 

 

Requests: 

 

a) Provide a breakdown of forecast O&M expenses between the following areas:  

i. Distribution costs - Fort Smith and Fort Resolution:  

ii. Generation Costs- Taltson Dam:  

iii. Transmission costs: 

1. Taltson Dam to Fort Smith 

2. Fort Smith to Pine Point, 

3. Pine Point to Fort Resolution 

4. Pine Point to Hay River 

 

 

Responses: 

 

(a) 

 

Table 1: 2022-23 Forecast Distribution Costs – Fort Smith & Fort Resolution ($000s) 

 
 

 

 

2022-23 Forecast
Distribution brushing expense 479     
Distribution overhead lines 477     
Distribution line primary equipment 16       
Distribution line streetlights 1         
Distribution substation expense 9         
Trouble Calls 18       
Total Costs 1,001  
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Table 2: 2022-23 Forecast Generation Costs – Taltson Dam ($000s) 

 
 

Table 3: 2022-23 Forecast Transmission Costs – Taltson Zone ($000s) 

 
 

The transmission costs in Table 3 are for the entire Taltson zone and are not split out in sections, 

as NTPC does not code costs more detailed than the plant level. Note that NTPC is not 

responsible for the transmission line from Pine Point to Hay River, and therefore the Taltson Zone 

transmission costs do not include costs related to that section.  

 

2022-23 Forecast
Electrical - operation & maintenance management 2                            
Hydro generation expense 370                        
Hydro camp expenses 97                          
Hydro maintenance of powerhouse & structures 23                          
Hydro maintenance of dams, waterways and reservoirs 50                          
Hydro maintenance of other 45                          
Mechanical - Maintenance hydro unit 21                          
Electrical - Maintenance hydro unit 24                          
Electrical - Hydro maintenance of plant auxiliaries 88                          
Total Costs 719                        

2022-23 Forecast
Transmission line overhead expense 49                          
Transmission brushing expense 83                          
Transmission line substation structures and equipment 14                          
Total Costs 146                        
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Topic:  Fort Smith Existing Rate Structure 

 

Reference:  

 

Preamble: 

 

Reference - Schedule 2.4, GRA 2022-23. 

 

Requests: 

 

a) Explain why Government Rates for Fort Smith in both the Residential and General Service 

rate classes are less than 1 cent/kwh higher than non- Government rates.  

 

b) Why are Government rates in Fort Resolution residential class, 7.73 cent/kwh higher and 

for General Service 8.64 cent/kwh higher than non-Government rates?  

 

c) Why do all other rates in the Snare Zone and the Thermal Zone show a similar pattern of 

substantially higher rates for Government customers than non-government customers? 

 

d) Demonstrate the impacts on the Taltson zone revenues if the Fort Smith rate differentials 

were equal to those of Fort Resolution.  

 

e) Do these rate inconsistencies indicate subsidization for all communities in all zones except 

for Fort Smith? Do they indicate preferential government rates in Fort Smith? Why? 

 

 

Responses: 

 

(a) through (c) 

 

Government rates in NWT are a remnant of the move to zonal rates as part of implementing the 

2010 GNWT Rate Policy Directive. The rates affect very few ultimate customers, as most parties 

who pay the rates are either GNWT offices, municipal governments, or are territorially funded 

organizations.  
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Historically there were no government rates in Fort Smith, and Government customers paid the 

same rates as Non-Government. This is indicated in the rate schedules approved by the PUB in 

Decision 8-1995, 6-1997 and 2-1998, and 2-1999 for example. 

 

In the Board decisions from the late 1990s, a number of significant rate design principles were 

reviewed, and material rebalancing was undertaken to implement community-based rates. 

Among the changes was rebalancing intended to remove government rates from all remaining 

communities, so as to harmonize the rates with the non-government rates in the respective 

community. This was achieved by the NTPC 2002-03 Phase II proceeding. 
 

From 2003 to 2010, there were no distinct Government rates in NWT. Rates were set to be unique 

by community, based on the measure of community-based costs at that time. Due to the 

differences in size and requirement for transmission assets, the rates in Fort Resolution were 

considerably higher than the rates in Fort Smith. 

 

As of 2010, the GNWT issued the first Electricity Rate Policy Guidelines for NWT. This guideline 

established that rates for non-government customers should be levelized across each zone. To 

assist in accomplishing this levelization, rates for Government customers were generally held at 

the levels that existed prior to the levelization exercise. For this reason, rates for government 

customers in Fort Resolution were held at a high level, while rates for non-government customers 

in Fort Resolution fell significantly. In Fort Smith, rates for government customers were held while 

rates for non-government customers dropped a small amount. This is the genesis of the Fort 

Smith Government customer rates being only a small premium compared to the non-government 

customer rates. This same effect occurs directionally for the other lower cost communities in each 

zone – Behchokǫ̀ and Inuvik. 

 

Ultimately, the difference is a temporary effect, as the Rate Policy Directives note the need to 

eventually merge the Government rates in each zone. Once this occurs, the government 

customers in Taltson will pay a single rate, which will lie somewhere between the Fort Smith and 

Fort Resolution rate. 
 

(d)  

 

There would be no effect on non-government customers from adjusting the Fort Smith 

Government rates to match the Fort Resolution Government rates, as part of implementing the 

2011 Directives (section 3(b)) is that the Fort Resolution Government rates would be reduced by 
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the same amount at that time. The net additional revenue from Government customers in the 

Zone would stay the same. 

 

(e) 

 

No. Please see response SAES.NTPC-5(d). All excess Government revenues in the Taltson 

zone, over and above the rates paid by Non-Government customers, go to help Non-Government 

customers throughout the zone. 
 

All customer classes in the Taltson Zone, except Wholesale and Lighting, were below the 

measured costs and target zone level as of the last GRA (i.e., were being subsidized). Since that 

time, costs to serve the Taltson zone have increased. The NTPC proposal in this GRA would not 

yield a situation where Non-Government customers in Taltson would move from being below the 

target zone (80-100%) to being above it. 
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Topic:  Wholesale Rate for Northland Utilities 

 

Reference:  

 

Preamble: 

 

Reference- Table 1.4.1 GRA 2022-23, proposed Snare Zone wholesale rate is $0.2185/kWh, 

proposed Taltson wholesale rate is $0.1318/kWh 

 

Requests: 

 

a) Explain how the rate for wholesale power sold to Northland Utility in Hay River is 

established? What factors are taken into the equation?  

 

b) Is the line loss on the 200 kilometers of line from Fort Smith to Pine Point part of the cost 

assessment?  

 

c) Has the proposed increase to the rate base for the Taltson Dam been included? 

 

 

Responses: 

 

(a)  

 

The rate for wholesale power sold to NUL in Hay River is established based on the cost-of-service 

study, taking the entire Taltson system as a zone. NUL in Hay River is allocated costs related to 

hydro generation, transmission, and general O&M. NUL in Hay River is not allocated costs related 

to distribution or back up diesel generation. 

 

(b) 

 

Transmission line losses are included in the costs of the Taltson zone. 

 

(c) 

 

Any cost increases related to the Taltson Overhaul project are not included in rates in this GRA, 

except for the construction camp, which comes into service in 2022-23 (please see the Project 
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Permit application from 2022). Any previous capital work at Taltson that has occurred, and been 

completed, since the last GRA is included in the Taltson zone costs, which NUL shares. 
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Topic:  Taltson Rate Base 

 

Reference:  

 

Preamble: 

 

Reference - Schedule 7.1 GRA 2022-23, The plant specific rate base for the Taltson Zone is 

$29.0M adjusted to $39.8M 

 

Requests: 

 

a) Provide a breakdown of the Taltson rate base into;  

1. The Fort Smith Distribution system; 

2. The Fort Resolution Distribution system and transmission line from Pine Point 

to Fort Resolution;  

3. The entire Taltson Hydro Dam and all related parts, control structures and 

transmission line to Pine Point.  

 

b) Indicate if there are any other parts of the rate base that are not covered in these three 

areas. 

 

c) Schedule 7.1 shows charges of more than $9.3M to the Taltson rate base for Zone 

Specific Deferrals and Other Deferrals and Working Capital. What are these charges? 

Why are they so much greater in the Taltson Zone than in the other Zones?  

 

d) The same table shows customer contributions that reduce the rate base by more than 

$30M. But less than 5% of these are applied to the Taltson Zone while 95% are applied 

to reduce the rate base of the other Zones. Why?  

 

e) Were federal funds promised or spent or planned to be spent on the Taltson Dam 

rehabilitation project in this fiscal year? 
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Responses: 

 

(a) and (b) 

 

As shown in Schedule 7.1, the rate base is comprised of net assets in service (both those specific 

to the zone, and those allocated from common costs) plus deferral accounts, working capital, and 

less unamortized customer contributions. 

 

The $29.0 million represents net assets-in-service. It is comprised of $56.0 million in gross assets, 

less $27.0 million in accumulated amortization. The $56.0 million in assets is made up of: 

‐ $20.9 million in hydro assets. 

‐ $9.4 million in transmission assets - According to the zonal approach to setting rates, 

these assets are not broken out further by segment. 

‐ $6.0 million in Fort Smith diesel assets 

‐ $3.4 million in Fort Resolution diesel assets 

‐ $6.6 million in Fort Smith distribution assets 

‐ $1.6 million in Fort Resolution distribution assets 

‐ $8.6 million in general assets, primarily buildings, vehicles, communication equipment, 

etc. 

‐ Plus, it is made up of a number of smaller categories and offsets, such as diesel assets 

located at the hydro site, or offsetting insurance proceeds received. 

 

A further $2.9 million represents Taltson’s allocation of common assets (for example, the head 

office building or emergency standby portable generators). 

 

(c) 

 

Taltson’s deferral balance of $7.5 million is primarily comprised of water licensing costs ($4.6 

million) and engine overhauls ($1.8 million). Taltson is also allocated a $1.8 million share of 

deferred regulatory hearing costs, the reserve for injuries and damages (self-insurance), 

employee future benefits, and cash working capital. 

 

(d)  

 

The contributions are tracked by zone. The majority of contributions are from one of two sources: 
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1) Government funding for specific projects - As most large projects receiving government 

funding have been aimed at reducing emissions and diesel use, these have tended to 

arise in the thermal communities. Also, Snare received large government contributions for 

the major Mirrlees overhaul, and the Snare Forks Hydro Overhaul. In the next GRA, 

Taltson will have a large increase in contributions to offset rate base due to the ICIP 

funding that has been provided to the Taltson Overhaul project. This project is not yet in 

service. 

2) Contributions from retail customers for service extensions - As NTPC does not serve many 

retail customers on Taltson (half of sales are at the wholesale level to NUL), the customer 

contributions in Taltson zone are also relatively lower than Thermal. 

 

(e) 

 

The government funding for the Taltson Overhaul project will appear as an offset to rate base 

once the project is in service. Please refer to the Taltson Overhaul Project Permit application for 

timelines for this project and forecast in service date.  

 

Until the project is in service, the funding is recorded as an offset to capital work in progress and 

serves to offset the cash outlays on the capital project. This reduces the overall capital cost as 

less Interest During Construction accrues to the project.  
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Topic:  Computerized Maintenance Management System 

 

Reference:  

 

Preamble: 

 

Among the major capital projects listed in section 11.3.1 Actual Capital Projects for 2018-19 Over 

$400,000, is an item titled Computerized Management and Maintenance System Upgrade: which 

was capitalized at $4,856,000. This project was approved as a cost saving measure. 

 

Requests: 

 

a) How has this expenditure been incorporated into the Rate Base?  

 

b) Provide a characterization and listing of the costs that have been saved as a result of this 

capital project?  

 

c) How long will it take for this project to recover its capital costs and financial charges 

(amortization + Return on Rate Base) through cost savings? 

 

 

Responses: 

 

(a) through (c) 

 

The project was necessary because the previous software had reached end of life. The new 

software provides enhanced functionality compared to the previous software. The business case 

for the Project was included in the 2016-19 GRA and did not include any anticipated quantified 

operations and maintenance savings.  

 

The project has been capitalized as a head office asset and is allocated to customers in all zones 

as a common cost.  
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Topic:  Common Cost Allocation by Zone 

 

Reference:  

 

Preamble: 

 

Schedule 3.1 GRA 2022-23, shows head office costs distributed on the basis of corporate sales 

share. Snare Zone share is 58%, Taltson Zone share is 18.5% and Thermal Zone share is 23.5%. 

 

Requests: 

 

a) When was the allocation of head office costs first proscribed by corporate sales share? Is 

this an arbitrary delineation? Is it based on actual expenditures by budget item?  

 

b) Was any consideration given to any other formula to determine the breakdown of costs 

between zones (ie. Number of customers? Rate base?)? For example, the Taltson zone 

accounts for 7.8% of the Non-Fuel Operation and Maintenance Expenses, but is charged 

18.5% of the headquarters cost. Why? 

 

 

Responses: 

 

(a) 

 

The allocation of head office costs was reviewed in detail in a report prepared for the Government 

of the NWT called “Creating a Brighter Future” in 2009, below. 

 

https://www.ntassembly.ca/sites/assembly/files/09-11-05td52-164.pdf 

 

The allocation was subsequently implemented by way of GNWT Rate Policy Direction in 2011, 

section 4. 

 

(b) 

 

No. The method is prescribed by Rate Policy Guidelines.  
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Topic:  Potential for load growth 

 

Reference:  

 

Preamble: 

 

In the 2022-23 General Rate Application, NTPC forecasts zero load growth. 

 

Requests: 

 

a) When the mines in Yellowknife and at Pine Point were in full operation, what were the 

historical sales volumes in the Snare Zone (MWh)? Taltson Zone (MWh)?  

 

b) Are these volumes achievable with the currently operating generation assets?  

 

c) What is NTPC’s estimate of available surplus firm generating capacity in the Snare Zone 

and in the Taltson Zone?  

 

d) What is NTPC’s estimate of currently available surplus interruptible energy in the Snare 

Zone and in the Taltson Zone?  

 

e) What is the current condition of the transmission system between the Taltson Dam and 

the Pine Point substation? Is it currently capable of transmitting historical power volumes? 

 

f) What is the marginal cost of surplus energy in the Snare system and in the Taltson 

system?  

 

g) Other than the rate established by PUB decision 3-96, has NTPC developed and offered 

an industrial wholesale rate for interruptible energy based on marginal cost? 

 

 

Responses: 

 

(a) 

 

The industrial loads noted varied over time, so no single point in time is entirely representative of 

the loads.  



Information Request 

 NTPC 2022-23 General Rate Application

 Stand Alone Energy Systems Ltd. 

  SAES.NTPC-10 

 

June 13, 2022 Page 2 of 4 

 

On Taltson, Pine Point mine’s last major operating year was 1986-87, when sales totaled 135,161 

MW.h. After this time, the mine closed and the connection to Hay River was established. 

 

On Snare, the highest combined industrial sales occurred in 1995-96 at 87,249 GW.h. Note that 

at the time the Bluefish plant was owned by one of the mine operators, so this load is not included 

as an NTPC sale. 

 

All values are taken from the 1995-98 GRA Appendices. 

 

(b) 

 

No. 

 

On Snare, this scale of load would require material investment in the Yellowknife area generation 

to ensure the Required Firm Capacity could be met, depending on where the load was located. 

The load could not be served entirely with existing surplus renewable power but would require 

significant amounts of diesel to be run. 

 

On Taltson, the peak load at the time of Pine Point mine’s final operating years was listed as 31.2 

MW. The current hydro unit can only output 18 MW, and the new unit being installed can achieve 

22 MW, but only after further investigations on the condition of the penstock and surge tower and 

substation. Note that this peak was before Hay River was connected to the system. To serve peak 

loads that would arise if this scale of industrial load were connected to the Taltson system now 

(I.e., along with Hay River), it would either require significant additional diesel generation and 

annual fuel requirements or undertaking a major expansion of the Taltson generating station. 

 

(c) 

 

In terms of utility planning, firm capacity entails the amount of peak load that can be served reliably 

at all hours of the year without investment in new generation. 

 

In the North Slave system, NTPC has approximately 33.5MW of hydro generation capacity.  When 

spinning reserves and holdback are included in the calculation, the North Slave hydro capacity 

has been exceeded in some winter months, requiring diesel generation to meet the peak firm 

demand. By this definition, there is effectively no surplus hydro generation at these times. 
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From a reliability perspective, NTPC has sufficient backup diesel capacity to meet the system 

peak in the North Slave system. 
 

On Taltson, there is some available winter capacity at the transmission level, of approximately 

3.6 MW. Delivery of this capacity would depend on the particular combination of transmission and 

distribution required to reach the load. For example, to serve additional heating load in Fort Smith, 

this capacity is not well-suited due to distribution system limits. 

 

In terms of energy however, each system has surplus hydro energy in average water years that 

could be marketed and is a part of ongoing efforts by NTPC to secure additional industrial loads. 

 

(d) 

 

NTPC has surplus energy on both Taltson and Snare. This could be made available on an 

interruptible basis if there were a customer with a load profile to use large quantities of power that 

is largely available in summer, but also available on a very inconsistent basis (including months 

of years where zero would be available). Such loads are very uncommon. 

 

More notably, there is interest from a number of potential customers who would require a far firmer 

availability. These potential future customers are primarily mines. 

 

NTPC does not have a current detailed water model for Snare to determine specific energy 

surpluses available. Please see the response to Directive 3 from Decision 8-2018 (Application, 

page 13-7). The last estimate developed was part of the North Slave Resiliency Study, below. 

 

https://www.inf.gov.nt.ca/sites/inf/files/north_slave_resiliency_study_final_report.pdf.  

 

That study indicates that the amount of surplus energy depends on the profile of the load available 

to use it.  

 

Based on that study, in theory, the Snare-Yellowknife system waterflow could produce 268 GW.h 

on average, if there was an unlimited load to take energy in high and low water years. In the 

extreme high flow years (e.g., 2006 flow) this would mean generating up to 300 GW.h. However, 

to use all of this power, the loads would need to be present with demand at the exact times that 

the water is available (for example, if there were a transmission line to Alberta to export the 

power). More reasonably, a Snare load of 255 GW.h per year could be supplied largely by hydro 

in most years (about 80% of all years), with varying amounts of baseload diesel needed in 20% 
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of all years (see Figure 5 in the linked report). In the worst years (5% of the time) this could take 

over 100 GW.h or more of diesel. Even though this would be relatively rare, it would still take 

about $25 million/year of diesel to supply the system in those 5% of years. Current loads are 190 

GW.h. For this reason, discussions with potential new loads in the Yellowknife area have to 

include assessing the distribution of water flow risk between NTPC and the customer. 

 

On Taltson, the energy available today is theoretically 18 MW times the number of hours the 

hydro plant is available (about 90% of the year). Again, however, this could only be achieved if 

the power user was happy to receive energy at the times it was surplus – as little as 3 MW at 

peak times, but over 10 MW or more at times of low load. Theoretically, this would total about 140 

GW.h. Today’s load is 69 GW.h. 

 

(e) 

 

The transmission conductor from Taltson to Pine Point remains the same as it was historically. 

Addition of a major load would require assessment of reliable substation capacity and equipment, 

but this will need to include information on the technical characteristics of the load (e.g., voltage 

swings, reactive power). This is a normal part of assessing requirements during the connection 

of any new large load. 

 

(f) 

 

The marginal cost of surplus energy from any hydro station with surplus capacity is very low. 

NTPC has not established a particular value, but it is less than 1 cent/kW.h. 

 

(g) 

 

NTPC has never offered an interruptible energy rate based on the marginal cost of hydro 

generation, as that rate would not yield benefits to NTPC’s customer. NTPC has offered 

interruptible rates based on the customer’s marginal value of the power (e.g., avoided heating 

costs). NTPC is always open to proposals from potential customers about how to best make use 

of surplus power to the benefit of regulated customers. Such proposals will need to be weighed 

against potential alternatives, such as marketing the same surplus power on a firm (higher value) 

basis to new industrial customers. 
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Topic:  New Markets - Heat 

 

Reference: NTPC GRA 2022-23 Surplus Taltson Power for Heating. 

 

Preamble: 

 

Quote - " Striving to increase electricity sales through electric heating, industrial customers and 

electric vehicle charging." Page 16. According to the GRA, under other revenue- electric heat 

sales amount to 300K. The electric heat program for general service customers in the Taltson 

Zone has been in place for a number of years. 

 

Requests: 

 

a) Provide the total number of heat customers for government and non-government and the 

sales to each?  

 

b) What is the total volume of electricity available for sale for electric heat in the Taltson 

Zone?   

 

c) Describe the current distribution system for Fort Smith? How many main feeders are 

there? What is the load limit on these feeders?  

 

d) Does NTPC recognize limitations in providing the volume of electricity required for heating 

in Fort Smith?  

 

e) What is the current surplus in kilowatt hours per month for October, November, December, 

January, February, March and April for 2020 -21 in the Taltson Zone? 

 

 

Responses: 

 

(a) 

 

Currently NTPC has 7 heat customers over 11 locations in the Taltson Zone. Table 1 provides 

the total number of heat customers for government and non-government and the sales to each 

for the most recent year of actuals, 2020-21. 
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Table 1: Taltson Zone Heat Customer Sales (MWh) 2020-21 

 
 

(b)  

 

Please see response SAES.NTPC-10 (b) and (c) 

 

(c) 

 

The Fort Smith distribution system consists of four feeders operating at 4,160V. They are supplied 

by two transformers with a combined rating of 7.9 MVA. Feeders 1, 2, and 4 have winter loading 

capacities of 3.0MVA each while feeder 3 has a winter capacity of 2.3 MVA. 

 

(d) 

 

At current volumes of heat load, NTPC does not generally run into system capacity limitations. 

However, the existing system does limit the potential to add new loads. NTPC intends to complete 

a review in 2022-23 to assess the cost and scope of changes required to the transformers and 

conductors on the distribution system to support an increase in future load. 

 

(e) 

 

The surplus energy depends on the firm and other interruptible loads being served. In a 30-day 

month, if the timing is well coordinated to the surplus generation, about 12.9 GWh can be 

generated at Taltson. In a peak winter month, about half of this energy is consumed through sales 

or line losses. However, most of the surplus energy is only available on warmer days in off-peak 

hours. For loads that need some clarity on availability (as is the case for most customers, even 

interruptible), it is challenging to match this pattern of availability. 

 

Customers Sales

Government Customers 4 2,034         

Non-Government Customers 3 688            

Total 7 2,722         
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Topic:  New Markets - Transportation 

 

Reference:  

 

Preamble: 

 

Transportation is the largest energy user in the NWT.  Many jurisdictions in Canada and around 

the world have established targets for the implementation of carbon free transportation 

technologies in the next decade. 

 

Requests: 

 

a) Has NTPC developed a plan for meeting the needs of a rapidly expanding electric vehicle 

fleet and charging network? 

 

 

Responses: 

 

(a) 

 

The Government of the Northwest Territories (GNWT) has taken the lead on developing a 

strategic plan to meet the needs of an electric vehicle (EV) fleet and charging network in the 

Northwest Territories (NWT).  The GNWT produced a report titled:  

 

“ELECTRIC VEHICLE INFRASTRUCTURE NEEDS ASSESSMENT AND FORECAST” 

Government of the Northwest Territories,  

Final Report, October 30, 2020. 

  
The report is available on the internet at the following address:  
  
https://www.inf.gov.nt.ca/sites/inf/files/resources/gnwt_ev_assessment_final_30.10.20.pdf  
  
The report discusses various factors surrounding the adoption of EVs in the NWT and the 

necessary charging infrastructure required to support EVs in the NWT.  

 

NTPC is reviewing EV charging station options internally and in collaboration with the GNWT as 

a means of establishing a NTPC specific plan for supporting the deployment of EV charging 

stations within NTPC’s service territory.  
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Topic:  New Markets – Stored energy 

 

Reference:  

 

Preamble: 

 

There is growing interest in Hydrogen as a low carbon energy carrier and storage medium for 

surplus and intermittent renewable energy generators. Canada, Quebec, Ontario, Nova Scotia, 

Alberta and British Columbia have strategies to enter and lead in establishing the Hydrogen 

economy. 

 

Requests: 

 

a) Has NTPC developed a plan for storing, relocating and using available surplus renewable 

energy to displace diesel and enter the emerging Hydrogen economy? 

 

 

Responses: 

 

(a) 

 

No. 

 

As outlined in response BR.NTPC-5(d) from the Taltson Major Project Permit application, the 

quantity and load shape of the surplus energy at Taltson is not viewed as being well suited to 

green hydrogen production at this time. 
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Topic:  Environmental Social and Governance (ESG) Targets. 

 

Reference:  

 

Preamble: 

 

In line with the Paris Agreement on greenhouse gas emissions, Canada has set the target to 

reduce emissions by 40-45% from 2005 levels by 2030 and reach net zero by 2050. Synergy with 

Public Sector goals may increase opportunities for investment and contributions. 

 

Requests: 

 

a) Has NTPC been directed by its shareholder, GNWT, to develop a costed plan to assist in 

meeting Territorial and Federal Greenhouse Gas Targets?  

 

b) Does NTPC have a costed plan to meet wind energy growth targets? Solar energy growth 

targets? Economic Development targets? Indigenous participation targets? 

 

 

Responses: 

 

(a) and (b) 

 

For development plans and priorities, please see response SAES.NTPC-15. 

 

NTPC has not been directed to develop a costed plan to meet Territorial and Federal Greenhouse 

Gas Targets.  NTPC does have a role to support the achievement of Territorial and Federal 

Greenhouse Gas Targets. NTPC will continue to explore opportunities independently and with 

third parties who have an interest in self-generation, net metering, or becoming a power supplier 

to NTPC.   

 

As NTPC does pursue alternative generation options, factors such as on-demand generation 

technology and the required funding and investment will be incorporated into NTPC’s plans.  

NTPC expects most of these projects will rely on timely and sufficient support (funding) from 

government.  
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NTPC is one stakeholder in the broad GNWT Climate Change Strategic Framework, and the 

GNWT 2030 Energy Strategy. For an overview of the roles GNWT has identified for NTPC to play, 

please see the respective GNWT strategies. 

 



Information Request 

 NTPC 2022-23 General Rate Application

 Stand Alone Energy Systems Ltd. 

  SAES.NTPC-15 

 

June 13, 2022 Page 1 of 3 

 

Topic:  Alternatives to Rate Increases 

 

Reference:  

 

Preamble: 

 

NTPC needs alternative strategies for addressing its diminishing sales and ballooning cost 

problems. Raising customer rates is not the only alternative. Renewable solar and wind energy 

generation provides the double benefit of reduced greenhouse emissions and lower costs than 

diesel generation. In 2018-19 actual sales of solar generated electricity was 307 MWh, 25% 

higher than forecast. Yet, the current forecast is for a 35% decrease in solar sales. Why? The 

Diavik wind generation project has been a great success. It generates nearly 20GWh/year, 

displacing millions of liters of diesel. The Inuvik wind project is also forecast to displace millions 

of liters of diesel. 

 

Requests: 

 

a) Provide a strategic plan for reducing losses by developing new markets?  

 

b) Provide a strategic plan for reducing costs and emissions by installing renewable wind 

and solar generation?  

 

c) Show how Power Purchase Agreements can be used to reduce costs?  

 

d) Show how increased participation by third party generators can help reduce costs?  

 

e) Show how increased participation by Indigenous partners can attract increased 

contributions from senior governments? 

 

 

Responses: 

 

(a) and (b) 

 

Please see NTPC’s Strategic Plan as SAES.NTPC-15 Attachment 1. 
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NTPC takes very seriously the fact that solutions to the cost of power in NWT are necessary, and 

that rate increases cannot be the only answer. Since the last GRA, outside of the two specific 

areas that were already known to be underpaying (Taltson and Norman Wells), NTPC has kept 

rate increases to only a total of 5%, over 4 years1. NTPC does not accept any assertion of 

“ballooning costs” when, facing flat sales, rates are increasing on average only slightly over 1% 

per year over that period. 
 

Renewable wind and solar generation can help further reduce the exposure to diesel price 

increases, but overall will not help reduce rates without significant federal government support. In 

contrast to the assertion in the preamble, on their own, wind and solar at the scale required for 

NTPC’s communities are, unfortunately, not “lower costs than diesel generation”. Without 

significant federal support, even the large Inuvik wind project costs would not likely be lower than 

diesel or LNG prices. 

 

NTPC also notes that its diesel consumption and emissions continue to decline. In the last GRA, 

the forecast diesel consumed was 17.7 million litres. For this GRA, the total is 16.5 million litres. 

Of those 16.5 million litres, the largest single location is Inuvik (3.25 million litres) and this is 

expected to be largely displaced by the new wind/battery project in the next 1-2 years. The next 

2 largest sources (Fort Simpson at 2.0 million litres, and Tuktoyaktuk at 1.2 million litres) are the 

subject of active planning and efforts to secure government funding for conversion to LNG. 
 

Overall, the most important solution to power costs is to spread the necessary costs of the system 

over more users. One way NTPC is helping achieve this is to incorporate the franchise for Hay 

River into NTPC’s operations in the South Slave. Consolidating the power system in this region 

can provide economies of scale and rate benefits to customers. This is also why NTPC works 

actively with potential new industrial developers, typically mines, to ensure their power needs can 

be met should they reach the stage of operating a productive mine site. It is an ongoing challenge 

in NWT that few mines have reached this stage of development in recent decades, and all to date 

have located in areas where interconnection to the NWT transmission system has not been 

practical. NPTC remains optimistic about a number of ongoing investigations. 

 

 

 

 

 
1 Excluding stabilization fund riders 
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(c) and (d) 

 

NTPC’s experience with power purchase agreements is that in most cases they enable 

community developments, allow the NWT to leverage funding available to local and indigenous 

governments, and help reduce emissions. However, they do not in general lead to ongoing cost 

savings. This is because the types of power purchase agreements available tend to require that 

the energy output be purchased at a price similar to the price of diesel fuel. In cases of large 

power purchases, specifically Norman Wells, this still enabled savings through avoided capital 

(NTPC could operate with a smaller backup plant). Still, even this saving has declined as NTPC 

had to build a larger plant to be ready for possible interruptions in the long-term supply of energy 

from the third-party supplier. 

 

(e) 

 

NTPC continues to work closely with Indigenous partners to establish lower emission sources of 

energy, and greater levels of community investment, as set out in the attached Corporate 

Strategic Plan. A number of federal granting programs do provide increased availability in cases 

where there are Indigenous partners or Indigenous lead. 
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To generate, transmit and distribute clean, reliable and affordable energy 
to the Northwest Territories.

To enrich the lives of Northerners by providing power that 
encourages living, working and investing in the NWT.

Our Mission

Our Vision

Our Values
SAFETY – We make safety our first priority, a cornerstone  

in all decisions

PEOPLE – We consider the well-being and success of every 
employee in all decisions

COMMITMENT – We are determined, agile and know how to 
keep the lights on

COMMUNITY – We work with and for all Northerners
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Introduction
Electricity is essential to modern life because it 
powers many of the activities we rely on daily 
such as lighting, refrigeration and computers. 
Reliability and affordability of electricity systems 
have historically been the primary concerns of 
customers, governments and utilities. However, 
in recent years, the environmental impact 
of electricity generation has become as 
important as those other factors.

STRATEGIC PLAN
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Climate change is one of the major issues facing our planet today. Even 
though electricity generation is responsible for only a small percentage 

of the greenhouse gas (GHG) emissions in the Northwest Territories that 
have been linked to climate change, there is a strong desire to further 

reduce that impact. However, it is critical that actions to minimize GHG 
emissions do not have a negative impact on reliability or affordability, 
particularly in the North where electricity rates are already 

significantly higher than the Canadian national average.

Recognizing this reality, the Northwest Territories Power 
Corporation (NTPC) has developed a Strategic Plan to guide its 
short and long-term activities. The Plan includes information 

about the challenges facing NTPC, how the Corporation intends 
to address those challenges and how it plans to provide reliable, 
affordable and low-carbon electricity to customers. 
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375 km

STRATEGIC PLAN

NTPC Overview
NTPC was established in 1988 and is the leading electricity supplier in 
the Northwest Territories. Our corporate mission is to generate, transmit 
and distribute clean, reliable and affordable energy to the Northwest 
Territories. NTPC is responsible for keeping the lights on for customers 
across the North. Activities of NTPC are regulated by the NWT Public 
Utilities Board (PUB). Capital, operational and maintenance costs are all 
reviewed by the PUB when NTPC submits a General Rate Application 
(GRA) and this information is used to set electricity rates.

NTPC generates power for more than 43,000 residents, located 
across 1.2 million square kilometres. Electricity is delivered to our 
customers through 565 kilometres of transmission lines and 375 
kilometres of distribution lines stretched between 9,790 power 
poles. We own manage two hydroelectric systems (Snare/Bluefish 
and Taltson) and 25 diesel plants, five solar arrays, one battery 
storage system, and a natural gas plant. Together these provide 
a total generating capacity of 133 megawatts (MW).

of distribution lines

5 solar  
arrays
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565 km

9,790 poles

25 diesel 
plants

1 battery
storage 
system

1 natural 
gas plant

1,200,000 km2

43,000 people
spread across

of transmission lines

2 hydro 
systems
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Current Reality in the Electricity Sector
Residential electricity rates in the NWT are among the highest in Canada and 
significantly higher than the Canadian national average. Average rates increased by 
more than 30% between 2013 and 2018 and the pace of rate increases will not slow in 
the coming years without a comprehensive plan to address the underlying causes. 

Many of the challenges we face in the North are shared across Canada as utilities 
and governments attempt to respond to customer expectations about the cost and 
environmental impact of electricity generation, transmission and distribution. At the 
same time, customers want improved reliability and minimal rate increases.

There are many reasons why electricity prices are high, including: 

• Electricity sales have declined over the past several years while 
the cost of operation and maintenance has continued to increase

• Generation and transmission infrastructure is aging

- Leads to increased operational costs and decreased reliability

- Infrastructure is not just aging but approaching end of life 
without large capital investments 

• We rely on costly diesel fuel for primary electricity generation in 
most communities and for backup power in communities served 
by hydroelectricity

• There is a stagnant customer base

• We have small scale, isolated and non-integrated systems, which 
results in limited economies of scale

• We are facing increased costs for regulatory oversight
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Current Reality: Operating and 
Maintenance Costs

Electricity systems are expensive because assets such as diesel generators, 
hydro dams and power lines are costly to install and maintain. These costs are 
impossible to avoid and are also not reduced significantly if electricity demand 

drops. For example, if a community’s population drops by 50 people, the 
cost to maintain the electricity system remains the same even though 

there are fewer customers drawing electricity. The costs are simply 
shared amongst fewer people. Since 2008, NTPC’s total electricity sales 
have declined by 3.6% but operating and maintenance costs have 
continued to rise.  

Some of the expenses that a utility such as NTPC faces can be 
controlled. We have determined that at least half of our costs can be 
controlled to some degree. Controllable expenses include vehicle 
fuel, supplies and services, travel and accommodation, and salaries 
and wages while uncontrollable expenses include production fuel, 
interest and amortization (the process of paying off the capital cost 
of an asset). 

Current Reality: Capital Costs 
Capital expenditures represent a large percentage of costs 
facing electricity utilities. To ensure reliability and reduce 
the environmental impact of the electricity sector, aging 

infrastructure must be replaced or refurbished. 

Over the next 20 years, 73% of NTPC’s capital spending will be for 
replacement projects. This means that almost three quarters of all 

capital dollars will be spent on projects that will replace or repair assets 
that are already in place. This includes hydroelectric facilities, diesel 
plants and transmission lines. New and refurbished assets will perform 
more efficiently, which will lower operating and maintenance costs, 
but the initial costs will be high. NTPC will work with governments and 
others to fund these capital projects while trying to minimize the impact 
on electricity rates.    
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Current Reality: Tackling Climate Change
According to scientists, climate change is the most significant environmental issue facing 
the planet today. The public and governments are demanding that many industries 
change the way they operate, including electrical utilities. Reducing GHG emissions from 
electricity generation is the primary way utilities will contribute to the effort to combat 
climate change. 

The GNWT has developed a 2030 Energy Strategy and Climate Change Strategic Framework 
to ensure that the North does its part to reduce GHG emissions. One of the six Strategic 
Objectives that the GNWT has set is:

NTPC generates electricity for 29 communities using diesel fuel for primary electricity 
generation. Communities that are on either the Snare/Bluefish or Taltson hydroelectric 
systems rely on diesel fuel for backup generation.  

Supplementing its diesel plant, NTPC has an LNG plant in Inuvik, which is a lower carbon 
generation option as LNG produces lower GHGs per kilowatt hour. 

As of the beginning of 2020, five other communities have solar arrays to supplement 
generation from diesel. They are Fort Simpson, Colville Lake, Aklavik, Wrigley and Fort Liard.

Use of diesel for either primary or backup generation has both financial and environmental 
costs. While providing a high level of reliability in extreme climates, diesel fuel is expensive. 
It also produces significant GHG emissions, even though community electricity generation 
as a whole represents only four percent of total GHG emissions in the NWT. 

Reduce GHG from electricity generation 
in diesel-powered communities by an 
average of 25% by 2030    
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Pillars of the Strategic Plan

Building the Strategic Plan
Based on this reality, we recognized that a long-term strategy was required to ensure a 
sustainable economic and environmental future for both customers and for NTPC. Our 
Strategic Plan also needed to align with the GNWT’s 2030 Energy Strategy and support 
economic development opportunities, including the mining and other industrial sectors. 

RELIABILITY  
Increase reliability of our 
core operations by using 
sound and cost-effective 
practices

ECONOMIC SUSTAINABILITY 
Improve efficiency to control 
costs over the long-term while 
not accepting undue risk 

Develop cost effective power 
solutions for existing and 
potential new customers

ENVIRONMENTAL 
SUSTAINABILITY  
Pursue sustainability by 
working proactively with the 
GNWT to implement the 2030 
Energy Strategy and Climate 
Change Strategic Framework

INNOVATION 
Encourage, listen to and 
apply good ideas from 
employees and others that 
help us meet our short and 
long-term goals.
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Ultimate Goals
The Strategic Plan sets out a path by which NTPC can achieve two ultimate goals over the 
next 20 years.

The two goals are: 

1. Reduce the gap between electricity 
rates in the NWT and the Canadian 
national average

2. Achieve the 25% greenhouse gas emission reduction 
target for electricity generation in diesel-powered 
communities as outlined in the Government of the 
Northwest Territories’ 2030 Energy Strategy
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Strategic Objectives
The Plan is a living document that will be updated and revised over time as circumstances 
require. We have identified seven specific short-term Strategic Objectives as well as 
initiatives that will support their achievement. 

To reduce the gap between electricity rates in the NWT and the Canadian national average, 
NTPC will focus on improving reliability, reducing costs as well as expanding our distribution 
and industrial customer base. At the same time, we will be reducing GHG emissions by 
integrating renewables into communities that are currently receiving primary power from 
diesel generation. 

Electricity generated from these renewable sources will reduce the amount of expensive 
diesel fuel consumed as well as GHG emissions.

Over the next three years, NTPC will be focused on:

1. Reducing fuel consumption 
2. Reducing controllable costs through efficiencies  

and continuous improvement
3. Investing in core assets 
4. Increasing our distribution customer base 
5. Increasing our industrial customer base 
6. Executing on Investing in Canada Infrastructure 

Program (ICIP) projects 
7. Supporting the Taltson Expansion and Great Slave 

Lake Intertie
 

Although not outlined in this document, the Plan also includes Strategic Objectives for the 
next five and 10 years.
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Reducing Fuel Consumption
Although the cost of diesel fuel is not something that NTPC can control, we can find 
ways to reduce the amount that is used to generate electricity. This will help to lower 
generation costs and reduce GHG emissions.

We will consider a wide range of options to reduce diesel fuel consumption. This may 
include initiatives such as: 

Finding Efficiencies
Approximately half of NTPC’s annual spending on operations and maintenance is 
considered controllable. This puts a limit on the spending reductions that can be found 
but NTPC is committed to finding efficiencies in those areas in which it has some control. 

NTPC recognizes that it must have an organizational structure that enables it to deliver 
and improve core services while moving forward on new initiatives to support growth and 
economic development.

A further goal of the review is to find ways to move operational decision-making closer to 
our communities and customers. Employees in the field are an under-utilized resource that 
we intend to empower through decentralization of our corporate structure.

One of the other ways that cost savings will be found is through innovation. NTPC has 
adopted a formal Continuous Improvement (CI) program that is expected to streamline 
workflows, reduce waste and project costs and prevent over-spending. By incorporating 
continuous improvement best practices, NTPC can identify ways to continue to provide 
reliable electricity to customers while implementing innovative ideas along the way. 

• Switching communities to LNG where it makes  
economic sense

• Purchasing higher efficiency engines 

• Use of emerging technologies such as variable  
speed generators.  

• Use of different grades of diesel fuel 
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Growing our Customer Base 

Industrial Customers 
New industries, particularly mines, provide 
significant economic benefits to the 
Northwest Territories. However, there have 
been few new mines opened here over the 
past several years. One of the reasons was 
generally low mineral prices but the cost 
of power has also been identified as an 
impediment to new investment.

NTPC has been building relationships with 
mining companies that are expressing 
interest in developing properties in the 
North. We want to be the power supplier 
of choice for the mining industry and will 
pursue opportunities that emerge from the 
mining and other industrial sectors. 

Any profit that is made providing power 
to new industrial customers, either from 
existing generation sources or new facilities, 
can be used to offset upward rate pressure 
for our existing customers.   

Distribution Customers 
NTPC generates most of the power used 
in the NWT, excluding the diamond mines 
who produce their own power on site. 
However, with a total direct customer 
base of only 8700, we are unable to 
achieve the economies of scale that larger 
southern utilities enjoy – in part, rates 
remain high because our customer base 
is too small to give us the leverage to 
negotiate favourable arrangements with 
some suppliers.

The Town of Hay River awarded its 
electricity franchise to NTPC in 2016 
following an open bid process. The process 
to complete the transfer from the current 
distributor is ongoing. When the process 
concludes, and we begin to distribute 
electricity in the town, our direct customer 
base will grow by approximately 25 percent. 

NTPC intends to pursue other franchise 
opportunities, if they are opened to 
competitive bids. If we are successful in 
increasing our transmission customer base, 
we expect to see opportunities to find savings 
that will reduce upward pressure on rates.  
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Increase Use of 
Renewables in the North
To reduce GHG emissions and diesel 
consumption, NTPC needs to integrate more 
renewables and low carbon technologies 
into its existing community grids. This 
can be challenging, both technically and 
financially. The technical challenge comes 
from the fact that generation sources 
such as solar and wind are intermittent 
– this means their input to a grid can be 
unpredictable and puts strain on the diesel 
generators that form the backbone for most 
electricity systems in the NWT. Community 
electricity systems do not require additional 
generation capacity to meet current peak 
demand, but the addition of renewables will 
help to reduce the consumption of costly 
diesel fuel as well as GHG emissions.  

The Federal Government’s Investing in 
Canada Infrastructure Program (ICIP) 
provides funding to support electricity 
projects that result in reduced GHG 
emissions. Under this program, the 
Federal Government will provide 75% 
of the funds to integrate renewable or 
low-carbon technologies in communities 
powered by diesel generation, to install new 
transmission lines and to overhaul existing 
hydroelectric dams. The remaining 25% will 
either be provided by GNWT or by NTPC.

Several projects in the NWT have already 
been approved for funding. They include a 
wind turbine in Inuvik and an LNG plant in 
Fort Simpson. Engineering and design work 
on both projects is underway.

Federal and Territorial funding is also 
available for communities, Indigenous 
organizations and others to install 
renewable technologies. NTPC will work 
with these third parties to ensure that 
projects do not reduce reliability or have an 
unintended negative impact on electricity 
rates. We also want to encourage projects 
that maximize GHG emission reductions.

We will continue to strengthen our capacity 
to build effective working relationships with 
communities and Indigenous organizations. 

Investment in Core 
Infrastructure
It is impossible to avoid capital investments 
in NTPC’s generation and transmission 
assets while maintaining reliable electricity 
service. Fortunately, ICIP will help pay for 
necessary capital projects over the next 
several years. 

Refurbishments of hydroelectric facilities 
meet the criteria for this program and the 
federal government has already announced 
that it will pay 75% of the costs to refurbish 
the two units at Snare Forks as well as the 
Taltson Hydroelectric Facility. 

Approval for the construction of new more 
efficient diesel plants in Sachs Harbour and 
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Lutsel K’e has also been received. These 
plants will replace older facilities that 
have reached the end of their designed 
life. Applications for projects in other 
communities will be submitted in the future.

Federal contributions help reduce the 
impact on electricity rates significantly as 
customers will only be required to pay for 
25% of the project costs. If ICIP did not exist, 
100% of the costs for necessary projects 
would have to be passed on to customers.  

Taltson Expansion
As part of its 2030 Energy Strategy, the 
Government of the Northwest Territories 
has proposed that the Taltson Hydroelectric 
Facility be expanded. Phase One of the 
proposed expansion would see the 
generation capacity from Taltson grow from 
the current 18 megawatts to 60 megawatts. 
This phase also includes an inter-tie 
between the electricity grids north and 
south of Great Slave Lake. 

NTPC is supportive of the GNWT’s efforts 
to obtain federal funding support for the 
expansion of Taltson. Once completed, the 
generation expansion and inter-tie would 
improve reliability, reduce diesel consumption 
in Yellowknife, support industrial/mining 
development and reduce greenhouse gas 
emissions. It would also contribute to lower 
rates as customers would not have to pay the 
full capital costs for new hydro generation, 
which is significantly cheaper to operate than 
diesel generation. 

Expected Outcome of  
the Strategic Plan
Successful execution of the Strategic Plan 
will enrich the lives of Northerners and 
contribute to an economic climate that 
encourages investment. It will allow us to:

• Reduce the gap between 
residential electricity rates 
in the NWT and the Canadian 
national average

• Reduce greenhouse gas 
emissions associated with 
electricity generation

• Establish a sustainable 
financial future for the 
Corporation

NTCP looks forward to working with 
communities, Indigenous organizations and 
others as we execute on key initiatives over 
the next several years.
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Northwest Territories Power Corporation
4 Capital Drive 
Hay River, NT X0E 1G2 
Head office:  867-874-5200

For more information about NTPC, visit our website at: 
www.ntpc.com or email us at: info@ntpc.com
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June 13, 2022 Page 1 of 2 

Topic:  Business Cases 

Reference: NTPC 2022-23 General Rate Application, PDF page 165, lines 14 to 18. 

Preamble: 

For future GRAs, the Corporation proposes to provide business cases and summaries of capital 

addition projects of $1 million or more. The $400,000 threshold results in a substantial amount of 

effort to summarize while a $400,000 typically reflects less than a $40,000 (less than 0.4%) 

increase to revenue requirement. 

TGC requests further information to better understand why the change in reporting is required, 

and further any cost savings which may be realized from the change. 

Requests: 

a) NTPC’s evidence suggests the change in policy is due to the “substantial amount of effort”.

Please quantify as best as possible the level of effort that would be required to prepare

business cases using a $400,000 threshold as opposed to a $1 million threshold. Please

clearly state and outline all assumptions made.

b) Further to your response to a), please also calculate and apply a rate to the hours of work

avoided by the proposed change. Please state all assumptions made in setting the

proposed unit rate.

c) Beyond the benefit of avoiding “a substantial amount of effort”, is NTPC aware of any other

benefits that would be achieved from its proposed change? Please fully explain.

d) Please comment on the costs to parties as a result of the reduction in transparency and

disclosure of information relating to projects less than $1 million under the proposed

threshold. Specifically, what analysis has NTPC conducted to arrive at the conclusion that

the costs of reduced transparency and disclosure are outweighed by the savings as

quantified in response to a) and b) above?

e) Please comment on the costs to parties as a result of the reduction in transparency and

disclosure of information relating to projects less than $1 million under the proposed

threshold. Specifically, what analysis has NTPC conducted to arrive at the conclusion that
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the costs of reduced transparency and disclosure are outweighed by the savings as 

quantified in response to a) and b) above? 

 

 

Responses: 

 

(a) through (e) 

 

In light of multiple regulatory reviews over NTPC's assets and the desire to support a simplified 

and expedited review process, NTPC proposed the change in business case threshold. The 

modification of the business case threshold from $400,000 to $1 million would not change the 

transparency of reporting capital projects. The projects impacted by this proposed change (budget 

between $400,000 and $1 million) would continue to be identified individually maintaining 

transparent reporting and allowing for specific questioning from the Board or Intervenors through 

the regulatory process. 

 

The Board adopted the $400,000 threshold for business cases in Decision 1-2013 and the 

threshold has not increased since that time. Over the same period, NTPC’s gross plant has 

increased by 50% from $450 million (GRA forecast at March 31, 2013) to $674 million (GRA 

forecast at March 31, 2023).  

 

The Corporation filed 48 business cases as part of the current GRA, of which 16 were projects 

with budgets greater than $1 million. Raising the threshold for business cases would help focus 

the review process on more substantive projects with more material potential impacts on rates. 

Currently, the $400,000 threshold results in direct purchases like digger trucks needing business 

cases to be filed with a rate application. These projects typically have a rate impact of less than 

0.1%. 

 

The Corporation has not completed a quantitative analysis of the costs to prepare individual 

business cases.  
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Topic:  Customer demand changes 

 

Reference: NTPC 2022-23 General Rate Application, PDF page 40, Table 2.1. 

 

Preamble: 

 
 

TGC seeks to better understand whether there has been an observable improvement in electricity 

sales in recent months relative to prior years, and whether that improvement may be indicative of 

a forward trend that could reduce rising pressure on costs. 

 

Requests: 

 

a) Please provide a breakdown of the monthly corporate wide sales for 2018/2019, 

2019/2020, and 2020/2021. Please provide the breakdown in an Excel file and breakdown 

the information by each of the Corporate Wide Sales, Snare Zone Sales, Taltson Zone 

Sales, and Thermal Zone Sales.  

 

b) In addition to the information provided in response to a), please also provide any year-to-

date monthly information available as of responding to this information request in the same 

format outlined above. 

 

c) Based on the information provided in response to a) and b) above, please comment on 

whether there is any observable trend of recovery in sales either in total or by zone.  

 

d) Please provide a monthly breakdown of the forecast sales by each of the Corporate Wide 

Sales, Snare Zone Sales, Taltson Zone Sales, and Thermal Zone Sales for the 2021/2022 

and 2022/2023 periods. 
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Responses: 

 

(a), (b) and (d) 

 

Please see TGC.NTPC-2 Attachment 1 for the requested information. 

 

(c) 

 

With respect to the monthly sales, NTPC notes that the load it serves reflects a winter-peak profile, 

with higher level of sales occurring in winter months, however the overall level of sales has been 

relatively flat since the last GRA, as discussed in Chapter 2 of the Application and shown in 

Schedule 2.0. Total sales were lowest in 2020-21 at 298.4 GWh, impacted by the COVID-19 

pandemic. 

 

The 2022-23 sales forecast shows recovery of the sales, which is forecast about 1.5% higher as 

compared to the 2020-21 actual sales at the Corporate level. The increase shown in 2022-23 

sales is based on the 2021-22 preliminary actual sales support this expectation with Corporate-

wide sales about 1.5% higher than in 2020-21, but still lower than prior year actuals. 
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Month Period Snare Zone Taltson Zone Thermal Zone Corporate Wide
April 1 399                      1,039                   2,488                   3,927                   
May 2 276                      740                      1,805                   2,821                   
June 3 330                      765                      2,004                   3,099                   
July 4 286                      754                      1,556                   2,596                   
August 5 323                      756                      2,355                   3,435                   
September 6 333                      745                      1,972                   3,051                   
October 7 360                      888                      2,148                   3,397                   
November 8 398                      1,015                   2,573                   3,986                   
December 9 397                      1,086                   2,542                   4,025                   
January 10 485                      1,279                   3,009                   4,773                   
February 11 427                      1,224                   2,526                   4,176                   
March 12 360                      1,040                   2,048                   3,448                   
Total 4,375                   11,331                 27,026                 42,732                 

Month Period Snare Zone Taltson Zone Thermal Zone Corporate Wide
April 1 348                      867                      2,167                   3,382                   
May 2 361                      874                      2,224                   3,459                   
June 3 265                      614                      1,476                   2,355                   
July 4 285                      688                      1,788                   2,761                   
August 5 304                      731                      1,968                   3,003                   
September 6 303                      706                      1,865                   2,874                   
October 7 335                      831                      2,017                   3,182                   
November 8 383                      1,013                   2,406                   3,803                   
December 9 433                      1,200                   2,675                   4,308                   
January 10 522                      1,383                   3,334                   5,239                   
February 11 434                      1,172                   2,836                   4,442                   
March 12 401                      1,096                   2,528                   4,026                   
Total 4,375                   11,176                 27,283                 42,834                 

Month Period Snare Zone Taltson Zone Thermal Zone Corporate Wide
April 1 426                      1,079                   2,544                   4,048                   
May 2 348                      883                      2,081                   3,312                   
June 3 247                      621                      1,290                   2,158                   
July 4 317                      786                      1,948                   3,050                   
August 5 357                      846                      2,223                   3,426                   
September 6 323                      762                      1,900                   2,984                   
October 7 335                      875                      2,172                   3,382                   
November 8 444                      1,092                   2,688                   4,223                   
December 9 433                      1,135                   2,730                   4,299                   
January 10 539                      1,419                   3,518                   5,477                   
February 11 433                      1,219                   2,484                   4,135                   
March 12 420                      1,096                   2,771                   4,288                   
Total 4,623                   11,812                 28,348                 44,783                 

Residential Sales Monthly Breakdown

Sales (MWh)

2018-19

2019-20

2020-21

Sales (MWh)

Sales (MWh)



Month Period Snare Zone Taltson Zone Thermal Zone Corporate Wide
April 1 392                      999                      2,436                   3,827                   
May 2 314                      777                      1,766                   2,856                   
June 3 334                      809                      2,009                   3,153                   
July 4 305                      780                      1,907                   2,993                   
August 5 356                      812                      2,309                   3,477                   
September 6 333                      737                      1,869                   2,939                   
October 7 390                      881                      2,161                   3,431                   
November 8 422                      1,008                   2,576                   4,006                   
December 9 465                      1,223                   2,762                   4,449                   
January 10 594                      1,598                   3,537                   5,729                   
February 11 478                      1,212                   2,793                   4,483                   
March 12 438                      1,132                   2,585                   4,156                   
Total 4,820                   11,967                 28,711                 45,498                 

Month Period Snare Zone Taltson Zone Thermal Zone Corporate Wide
April 1 408                      1,024                   2,443                   3,875                   
May 2 320                      805                      1,921                   3,047                   
June 3 317                      798                      1,902                   3,017                   
July 4 300                      755                      1,800                   2,856                   
August 5 346                      870                      2,074                   3,290                   
September 6 339                      853                      2,035                   3,227                   
October 7 368                      924                      2,205                   3,497                   
November 8 428                      1,076                   2,567                   4,071                   
December 9 457                      1,149                   2,741                   4,347                   
January 10 537                      1,350                   3,220                   5,107                   
February 11 471                      1,185                   2,825                   4,481                   
March 12 385                      967                      2,307                   3,659                   
Total 4,678                   11,757                 28,039                 44,474                 

Month Period Snare Zone Taltson Zone Thermal Zone Corporate Wide
April 1 410                      1,013                   2,433                   3,857                   
May 2 321                      796                      1,914                   3,030                   
June 3 318                      788                      1,895                   3,001                   
July 4 301                      746                      1,793                   2,840                   
August 5 347                      859                      2,066                   3,272                   
September 6 340                      843                      2,027                   3,210                   
October 7 369                      913                      2,196                   3,478                   
November 8 429                      1,063                   2,557                   4,049                   
December 9 458                      1,135                   2,730                   4,323                   
January 10 538                      1,333                   3,208                   5,079                   
February 11 472                      1,170                   2,814                   4,457                   
March 12 386                      955                      2,298                   3,639                   
Total 4,690                   11,614                 27,931                 44,234                 

Sales (MWh)

Sales (MWh)

2021-22

2022-23 Forecast

2021-22 Forecast Sales (MWh)



NORTHWEST TERRITORIES POWER CORPORATION
2022-23 GENERAL RATE APPLICATION

TGC.NTPC-2 Attachment 1
June 13, 2022

Month Period Snare Zone Taltson Zone Thermal Zone Corporate Wide
April 1 296                      1,097                   3,638                   5,031                   
May 2 275                      892                      3,641                   4,808                   
June 3 316                      974                      3,631                   4,921                   
July 4 242                      867                      2,279                   3,388                   
August 5 273                      1,053                   4,071                   5,396                   
September 6 283                      874                      3,079                   4,236                   
October 7 326                      1,044                   3,371                   4,741                   
November 8 384                      1,186                   4,105                   5,674                   
December 9 406                      1,281                   4,110                   5,796                   
January 10 391                      1,169                   3,851                   5,411                   
February 11 413                      1,301                   4,256                   5,969                   
March 12 299                      1,007                   3,836                   5,141                   
Total 3,901                   12,745                 43,865                 60,511                 

Month Period Snare Zone Taltson Zone Thermal Zone Corporate Wide
April 1 317                      1,021                   3,689                   5,027                   
May 2 356                      1,043                   3,878                   5,277                   
June 3 271                      836                      2,667                   3,774                   
July 4 262                      943                      2,991                   4,197                   
August 5 370                      1,025                   3,398                   4,793                   
September 6 176                      951                      3,200                   4,327                   
October 7 303                      1,048                   3,358                   4,709                   
November 8 377                      1,174                   4,047                   5,598                   
December 9 399                      1,286                   4,223                   5,908                   
January 10 398                      1,242                   4,211                   5,852                   
February 11 377                      1,188                   4,018                   5,583                   
March 12 385                      1,226                   4,156                   5,767                   
Total 3,992                   12,984                 43,835                 60,811                 

Month Period Snare Zone Taltson Zone Thermal Zone Corporate Wide
April 1 318                      862                      3,144                   4,323                   
May 2 330                      897                      3,272                   4,499                   
June 3 217                      751                      2,329                   3,297                   
July 4 263                      743                      2,745                   3,751                   
August 5 300                      995                      3,495                   4,790                   
September 6 257                      801                      2,635                   3,693                   
October 7 287                      969                      3,939                   5,195                   
November 8 449                      1,229                   4,320                   5,999                   
December 9 351                      1,073                   3,458                   4,882                   
January 10 423                      1,278                   4,543                   6,243                   
February 11 413                      1,171                   3,879                   5,464                   
March 12 397                      1,149                   3,837                   5,382                   
Total 4,005                   11,919                 41,596                 57,519                 

General Service Sales Monthly Breakdown

Sales (MWh)

Sales (MWh)

Sales (MWh)

2018-19

2019-20

2020-21



Month Period Snare Zone Taltson Zone Thermal Zone Corporate Wide
April 1 352                      1,046                   3,683                   5,082                   
May 2 304                      917                      2,863                   4,085                   
June 3 325                      1,005                   3,388                   4,717                   
July 4 243                      921                      2,550                   3,714                   
August 5 350                      1,045                   3,799                   5,193                   
September 6 264                      839                      2,817                   3,919                   
October 7 278                      983                      3,178                   4,439                   
November 8 408                      1,201                   4,185                   5,794                   
December 9 364                      1,115                   3,520                   5,000                   
January 10 433                      1,296                   4,594                   6,322                   
February 11 370                      1,142                   3,915                   5,426                   
March 12 385                      1,129                   3,619                   5,133                   
Total 4,074                   12,638                 42,110                 58,823                 

Month Period Snare Zone Taltson Zone Thermal Zone Corporate Wide
April 1 314                      973                      3,227                   4,514                   
May 2 322                      1,000                   3,314                   4,636                   
June 3 286                      886                      2,937                   4,109                   
July 4 248                      769                      2,551                   3,568                   
August 5 344                      1,068                   3,540                   4,952                   
September 6 291                      903                      2,994                   4,189                   
October 7 320                      994                      3,295                   4,610                   
November 8 388                      1,202                   3,985                   5,575                   
December 9 405                      1,255                   4,162                   5,822                   
January 10 390                      1,210                   4,011                   5,611                   
February 11 401                      1,245                   4,128                   5,774                   
March 12 373                      1,158                   3,840                   5,371                   
Total 4,083                   12,664                 41,983                 58,730                 

Month Period Snare Zone Taltson Zone Thermal Zone Corporate Wide
April 1 341                      1,033                   3,551                   4,924                   
May 2 307                      933                      3,206                   4,446                   
June 3 290                      879                      3,021                   4,190                   
July 4 248                      753                      2,588                   3,589                   
August 5 354                      1,074                   3,693                   5,121                   
September 6 284                      863                      2,966                   4,114                   
October 7 324                      982                      3,377                   4,683                   
November 8 388                      1,177                   4,047                   5,611                   
December 9 393                      1,191                   4,096                   5,680                   
January 10 410                      1,244                   4,279                   5,934                   
February 11 397                      1,204                   4,141                   5,742                   
March 12 374                      1,133                   3,896                   5,403                   
Total 4,110                   12,465                 42,862                 59,437                 

Sales (MWh)

Sales (MWh)

Sales (MWh)

2021-22 Forecast

2022-23 Forecast

2021-22



NORTHWEST TERRITORIES POWER CORPORATION
2022-23 GENERAL RATE APPLICATION

TGC.NTPC-2 Attachment 1
June 13, 2022

Month Period Snare Zone Taltson Zone Thermal Zone Corporate Wide
April 1 13,721                 2,916                   -                      16,637                 
May 2 12,231                 2,518                   -                      14,750                 
June 3 11,699                 2,450                   -                      14,149                 
July 4 12,828                 2,606                   -                      15,434                 
August 5 12,104                 1,538                   -                      13,641                 
September 6 12,264                 2,513                   -                      14,777                 
October 7 13,472                 2,781                   -                      16,253                 
November 8 13,579                 3,008                   -                      16,587                 
December 9 15,736                 3,171                   -                      18,907                 
January 10 16,349                 3,477                   -                      19,826                 
February 11 14,882                 3,191                   -                      18,074                 
March 12 13,226                 2,774                   -                      16,000                 
Total 162,092               32,943                 -                      195,035               

Month Period Snare Zone Taltson Zone Thermal Zone Corporate Wide
April 1 13,494                 2,618                   -                      16,112                 
May 2 12,416                 2,473                   -                      14,888                 
June 3 11,337                 2,238                   -                      13,575                 
July 4 13,029                 2,617                   -                      15,646                 
August 5 11,496                 1,035                   -                      12,531                 
September 6 12,195                 2,465                   -                      14,661                 
October 7 13,020                 2,735                   -                      15,755                 
November 8 13,328                 2,856                   -                      16,184                 
December 9 16,646                 3,526                   -                      20,173                 
January 10 16,215                 3,454                   -                      19,669                 
February 11 14,259                 2,947                   -                      17,206                 
March 12 15,183                 3,166                   -                      18,349                 
Total 162,618               32,131                 -                      194,749               

Month Period Snare Zone Taltson Zone Thermal Zone Corporate Wide
April 1 12,221                 2,499                   -                      14,720                 
May 2 10,948                 2,210                   -                      13,157                 
June 3 11,908                 2,466                   -                      14,373                 
July 4 12,035                 2,365                   -                      14,400                 
August 5 12,059                 1,029                   -                      13,088                 
September 6 11,551                 2,130                   -                      13,681                 
October 7 12,531                 2,366                   -                      14,897                 
November 8 14,366                 3,109                   -                      17,475                 
December 9 15,657                 3,271                   -                      18,927                 
January 10 14,567                 2,961                   -                      17,528                 
February 11 14,851                 3,106                   -                      17,958                 
March 12 15,738                 3,463                   -                      19,201                 
Total 158,431               30,974                 -                      189,405               

Wholesale Sales Monthly Breakdown

Sales (MWh)

Sales (MWh)

Sales (MWh)

2018-19

2019-20

2020-21



Month Period Snare Zone Taltson Zone Thermal Zone Corporate Wide
April 1 12,736                 2,514                   -                      15,250                 
May 2 11,994                 2,434                   -                      14,428                 
June 3 11,753                 2,402                   -                      14,155                 
July 4 11,904                 2,353                   -                      14,257                 
August 5 12,300                 1,352                   -                      13,652                 
September 6 11,136                 2,186                   -                      13,322                 
October 7 11,917                 2,434                   -                      14,351                 
November 8 14,189                 2,926                   -                      17,115                 
December 9 16,261                 3,475                   -                      19,737                 
January 10 16,435                 3,360                   -                      19,795                 
February 11 14,847                 3,046                   -                      17,893                 
March 12 14,599                 3,063                   -                      17,662                 
Total 160,070               31,547                 -                      191,617               

Month Period Snare Zone Taltson Zone Thermal Zone Corporate Wide
April 1 12,217                 2,411                   -                      14,628                 
May 2 12,491                 2,511                   -                      15,002                 
June 3 11,930                 2,378                   -                      14,308                 
July 4 12,191                 2,402                   -                      14,593                 
August 5 12,425                 1,664                   -                      14,089                 
September 6 11,710                 2,322                   -                      14,033                 
October 7 13,127                 2,636                   -                      15,764                 
November 8 13,911                 2,947                   -                      16,857                 
December 9 14,427                 3,018                   -                      17,445                 
January 10 15,347                 3,346                   -                      18,693                 
February 11 14,466                 2,932                   -                      17,398                 
March 12 15,029                 2,955                   -                      17,984                 
Total 159,272               31,521                 -                      190,793               

Month Period Snare Zone Taltson Zone Thermal Zone Corporate Wide
April 1 12,308                 2,446                   -                      14,754                 
May 2 12,584                 2,547                   -                      15,132                 
June 3 12,019                 2,412                   -                      14,432                 
July 4 12,282                 2,437                   -                      14,719                 
August 5 12,518                 1,688                   -                      14,206                 
September 6 11,798                 2,356                   -                      14,154                 
October 7 13,226                 2,674                   -                      15,900                 
November 8 14,015                 2,990                   -                      17,004                 
December 9 14,535                 3,062                   -                      17,596                 
January 10 15,462                 3,395                   -                      18,857                 
February 11 14,574                 2,975                   -                      17,549                 
March 12 15,141                 2,998                   -                      18,139                 
Total 160,462               31,980                 -                      192,442               

Sales (MWh)

Sales (MWh)

Sales (MWh)

2021-22 Forecast

2022-23 Forecast

2021-22



NORTHWEST TERRITORIES POWER CORPORATION
2022-23 GENERAL RATE APPLICATION

TGC.NTPC-2 Attachment 1
June 13, 2022

Month Period Snare Zone Taltson Zone Thermal Zone Corporate Wide
April 1 435                      -                      -                      435                      
May 2 482                      -                      -                      482                      
June 3 437                      -                      -                      437                      
July 4 399                      -                      -                      399                      
August 5 475                      -                      -                      475                      
September 6 475                      -                      -                      475                      
October 7 287                      -                      -                      287                      
November 8 476                      -                      -                      476                      
December 9 504                      -                      -                      504                      
January 10 477                      -                      -                      477                      
February 11 486                      -                      -                      486                      
March 12 522                      -                      -                      522                      
Total 5,454                   -                      -                      5,454                   

Month Period Snare Zone Taltson Zone Thermal Zone Corporate Wide
April 1 437                      -                      -                      437                      
May 2 484                      -                      -                      484                      
June 3 439                      -                      -                      439                      
July 4 401                      -                      -                      401                      
August 5 477                      -                      -                      477                      
September 6 477                      -                      -                      477                      
October 7 288                      -                      -                      288                      
November 8 477                      -                      -                      477                      
December 9 505                      -                      -                      505                      
January 10 479                      -                      -                      479                      
February 11 488                      -                      -                      488                      
March 12 523                      -                      -                      523                      
Total 5,474                   -                      -                      5,474                   

Month Period Snare Zone Taltson Zone Thermal Zone Corporate Wide
April 1 491                      -                      -                      491                      
May 2 544                      -                      -                      544                      
June 3 493                      -                      -                      493                      
July 4 450                      -                      -                      450                      
August 5 536                      -                      -                      536                      
September 6 536                      -                      -                      536                      
October 7 324                      -                      -                      324                      
November 8 537                      -                      -                      537                      
December 9 514                      -                      -                      514                      
January 10 533                      -                      -                      533                      
February 11 546                      -                      -                      546                      
March 12 519                      -                      -                      519                      
Total 6,023                   -                      -                      6,023                   

2018-19

2019-20

2020-21

Industrial Sales Monthly Breakdown

Sales (MWh)

Sales (MWh)

Sales (MWh)



Month Period Snare Zone Taltson Zone Thermal Zone Corporate Wide
April 1 550                      -                      -                      550                      
May 2 492                      -                      -                      492                      
June 3 676                      -                      -                      676                      
July 4 455                      -                      -                      455                      
August 5 572                      -                      -                      572                      
September 6 446                      -                      -                      446                      
October 7 397                      -                      -                      397                      
November 8 447                      -                      -                      447                      
December 9 515                      -                      -                      515                      
January 10 560                      -                      -                      560                      
February 11 628                      -                      -                      628                      
March 12 641                      -                      -                      641                      
Total 6,378                   -                      -                      6,378                   

Month Period Snare Zone Taltson Zone Thermal Zone Corporate Wide
April 1 548                      -                      -                      548                      
May 2 550                      -                      -                      550                      
June 3 488                      -                      -                      488                      
July 4 481                      -                      -                      481                      
August 5 459                      -                      -                      459                      
September 6 430                      -                      -                      430                      
October 7 466                      -                      -                      466                      
November 8 542                      -                      -                      542                      
December 9 561                      -                      -                      561                      
January 10 557                      -                      -                      557                      
February 11 525                      -                      -                      525                      
March 12 542                      -                      -                      542                      
Total 6,147                   -                      -                      6,147                   

Month Period Snare Zone Taltson Zone Thermal Zone Corporate Wide
April 1 548                      -                      -                      548                      
May 2 550                      -                      -                      550                      
June 3 488                      -                      -                      488                      
July 4 481                      -                      -                      481                      
August 5 459                      -                      -                      459                      
September 6 430                      -                      -                      430                      
October 7 466                      -                      -                      466                      
November 8 542                      -                      -                      542                      
December 9 561                      -                      -                      561                      
January 10 557                      -                      -                      557                      
February 11 525                      -                      -                      525                      
March 12 542                      -                      -                      542                      
Total 6,147                   -                      -                      6,147                   

2021-22 Sales (MWh)

Sales (MWh)

Sales (MWh)

2021-22 Forecast

2022-23 Forecast



NORTHWEST TERRITORIES POWER CORPORATION
2022-23 GENERAL RATE APPLICATION

TGC.NTPC-2 Attachment 1
June 13, 2022

Month Period Snare Zone Taltson Zone Thermal Zone Corporate Wide
April 1 7                          11                        38                        55                        
May 2 7                          11                        38                        56                        
June 3 7                          11                        38                        56                        
July 4 7                          11                        38                        56                        
August 5 7                          9                          38                        53                        
September 6 7                          9                          38                        53                        
October 7 7                          9                          38                        53                        
November 8 7                          9                          38                        53                        
December 9 7                          9                          38                        53                        
January 10 7                          9                          38                        53                        
February 11 7                          9                          38                        54                        
March 12 7                          9                          38                        54                        
Total 81                        114                      453                      649                      

Month Period Snare Zone Taltson Zone Thermal Zone Corporate Wide
April 1 7                          9                          38                        54                        
May 2 7                          9                          38                        54                        
June 3 7                          9                          38                        54                        
July 4 7                          9                          38                        54                        
August 5 7                          9                          38                        54                        
September 6 7                          9                          38                        54                        
October 7 7                          9                          38                        54                        
November 8 7                          9                          38                        54                        
December 9 7                          9                          39                        54                        
January 10 7                          9                          39                        54                        
February 11 7                          9                          39                        54                        
March 12 7                          9                          39                        55                        
Total 82                        105                      461                      648                      

Month Period Snare Zone Taltson Zone Thermal Zone Corporate Wide
April 1 7                          9                          39                        54                        
May 2 7                          9                          39                        54                        
June 3 7                          9                          39                        54                        
July 4 7                          9                          39                        54                        
August 5 7                          9                          39                        54                        
September 6 7                          9                          39                        54                        
October 7 7                          9                          39                        55                        
November 8 7                          9                          39                        55                        
December 9 7                          9                          39                        55                        
January 10 7                          9                          39                        55                        
February 11 7                          9                          39                        55                        
March 12 7                          9                          39                        55                        
Total 82                        105                      468                      655                      

Streetlight Sales Monthly Breakdown

Sales (MWh)

Sales (MWh)

Sales (MWh)

2018-19

2019-20

2020-21



Month Period Snare Zone Taltson Zone Thermal Zone Corporate Wide
April 1 7                          9                          39                        55                        
May 2 7                          9                          39                        55                        
June 3 7                          9                          39                        55                        
July 4 7                          9                          39                        55                        
August 5 7                          9                          39                        55                        
September 6 7                          9                          39                        55                        
October 7 7                          9                          39                        55                        
November 8 7                          9                          39                        55                        
December 9 7                          9                          39                        55                        
January 10 7                          9                          39                        55                        
February 11 7                          9                          39                        55                        
March 12 7                          9                          39                        55                        
Total 82                        108                      471                      661                      

Month Period Snare Zone Taltson Zone Thermal Zone Corporate Wide
April 1 7                          9                          39                        55                        
May 2 7                          9                          39                        55                        
June 3 7                          9                          39                        55                        
July 4 7                          9                          39                        55                        
August 5 7                          9                          39                        55                        
September 6 7                          9                          39                        55                        
October 7 7                          9                          39                        55                        
November 8 7                          9                          39                        55                        
December 9 7                          9                          39                        55                        
January 10 7                          9                          39                        55                        
February 11 7                          9                          39                        55                        
March 12 7                          9                          39                        55                        
Total 82                        108                      471                      661                      

Month Period Snare Zone Taltson Zone Thermal Zone Corporate Wide
April 1 7                          9                          38                        54                        
May 2 7                          9                          38                        54                        
June 3 7                          9                          38                        54                        
July 4 7                          9                          38                        54                        
August 5 7                          9                          38                        54                        
September 6 7                          9                          38                        54                        
October 7 7                          9                          38                        54                        
November 8 7                          9                          38                        54                        
December 9 7                          9                          38                        54                        
January 10 7                          9                          38                        54                        
February 11 7                          9                          38                        54                        
March 12 7                          9                          38                        54                        
Total 82                        104                      457                      643                      

Sales (MWh)

Sales (MWh)

Sales (MWh)

2021-22 Forecast

2022-23 Forecast

2021-22
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Topic:  Economic conditions 

 

Reference: NTPC 2022-23 General Rate Application, PDF pages 40 and 41. 

 

Preamble: 

 

The GNWT economic review for 2021-22, released in February 2021, highlights the following: 

 

 Since reaching economic lows in the second quarter of 2020, many areas of the 

NWT economy are now recovering well, as nearly all jobs lost during the pandemic 

have been recovered, most businesses have reopened and employees returned 

to work, retail trade has increased beyond last year’s levels, and construction and 

some investment projects are progressing despite delays. 

 

 The recovery has been uneven and the NWT economy, especially in areas of pre-

pandemic weakness, is continuing to struggle. 

 

 There are also signs that the recovery may be slowing, and that some economic 

gains may lose momentum or reverse, particularly if coronavirus cases increase in 

the territory. 

 

TGC is interested in whether there is more recent economic data or research regarding the status 

of the NWT economy and prospects for growth. 

 

Requests: 

 

a) Please provide copies of all economic research and reports related to the NWT economy 

made available since the filing of the application, including but not limited to more recent 

information from the GNWT, reports from Canadian banks, or any other reports prepared 

by economic forecasters.  

 

b) Throughout its application NTPC frequently broadly refers to a 2% inflation expectation on 

its costs. This appears to suggest that NTPC accepts that its costs generally inflate 

consistent with the broader Canadian economy. Please comment generally on whether 

the NWT economy trends largely in line with the overall Canadian economy or if there is 
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a tendency for the NWT economy to vary independent of the broader Canadian economy. 

Please respond separately regarding the following factors: 

 

i. Inflation; 

ii. GDP; 

iii. Employment rate; 

iv. Unemployment rate; and 

v. Average weekly earnings or other information on increases in wages. 

 

 

Responses: 

 

(a) 

 

NTPC confirms that it does not keep a library of the requested reports but is aware that they are 

generally available on the internet.  

 

(b) 

 

TGC.NTPC-3 Attachment 1 provides comparative data for the Canadian and NWT economic 

factors requested with year over year change in percentage terms. Note that the NWT economy 

lacks economy of scale and therefore experiences a greater impact from small changes in any of 

these indicators. 

 

i. CPI index, as a representation of inflation, demonstrates a consistent trend between 

the NWT and Canada. 

ii. GDP shows an anomalous year in 2019 where the NWT declined in comparison to 

Canada’s GDP growth. Apart from 2019, the year over year change in percentage 

terms is consistent between the NWT and Canada. 

iii. Employment shows discrepancies in year over year change in percentage terms, but 

in absolute terms are relatively similar. 

iv. Unemployment shows discrepancies in year over year change in percentage terms, 

but in absolute terms are relatively similar. 

v. The average annual income is consistently higher than Canadian average in absolute 

terms. Apart from an anomalous year in 2019 where the NWT increased in comparison 

to Canada, the year over year change in percentage terms for average income is 

consistent between the NWT and Canada. 



NORTHWEST TERRITORIES POWER CORPORATION
2022-23 GENERAL RATE APPLICATION

TGC.NTPC-3 Attachment 1
June 13, 2022

i. Inflation (Using CPI Index)
Consumer Price Index, annual average, not seasonally adjusted (statcan.gc.ca)

2016 2017 2018 2019 2020 2021 5 Year Avg
CPI Canada 128.4           130.4           133.4           136.0           137.0           141.6           

Annual Inflation 1.6% 2.3% 1.9% 0.7% 3.4% 2.1%

CPI NWT 131.9           133.5           136.6           138.8           138.9           142.0           
Annual Inflation 1.2% 2.3% 1.6% 0.1% 2.2% 1.5%

ii. GDP (Chained 2012 dollars)
Gross domestic product (GDP) at basic prices, by industry, annual average (statcan.gc.ca)
Gross domestic product (GDP) at basic prices, by industry, provinces and territories (statcan.gc.ca)

($000's) 2016 2017 2018 2019 2020 2021 5 Year Avg
GDP Canada 1,838,742    1,895,902    1,950,424    1,986,183    1,884,083    1,974,468    

Annual Growth 3.1% 2.9% 1.8% -5.1% 4.8% 1.5%

GDP NWT 4,570           4,737           4,801           4,509           4,036           4,291           
Annual Growth 3.6% 1.3% -6.1% -10.5% 6.3% -1.2%

iii. Employment Rate (15 and over)
Unemployment rate, participation rate and employment rate by educational attainment, annual (statcan.gc.ca
Series V46438904 (statsnwt.ca)

2016 2017 2018 2019 2020 2021 5 Year Avg
Employment Rate Canada 61.0% 61.4% 61.4% 61.9% 58.0% 60.2%

Annual Growth 0.7% 0.0% 0.8% -6.3% 3.8% -0.3%

Employment Rate NWT 70.9% 67.5% 67.3% 67.1% 63.8% 69.1%
Annual Growth -4.7% -0.3% -0.4% -4.8% 8.2% -0.5%

iii. Uemployment Rate (15 and over)
Unemployment rate, participation rate and employment rate by educational attainment, annual (statcan.gc.ca
Series V46438880 (statsnwt.ca)

2016 2017 2018 2019 2020 2021 5 Year Avg
Unemployment Rate Canada 6.1% 5.5% 5.1% 4.8% 7.8% 6.5%

Annual Growth -9.8% -7.3% -5.9% 62.5% -16.7% 1.3%

Unemployment Rate NWT 7.4% 6.2% 7.0% 7.6% 8.5% 5.1%
Annual Growth -16.1% 13.6% 8.4% 11.5% -40.0% -6.2%

v. Average Income (Employment Income)
Income of individuals by age group, sex and income source, Canada, provinces and selected census metropolitan areas (statcan.gc.ca
NWT Bureau of Statistics | Labour & Income - Income (statsnwt.ca)

2014 2015 2016 2017 2018 2019 5 Year Avg
Average Annual Income Canada 47,600         47,800         47,400         47,900         48,200         47,600         

Annual Growth 0.4% -0.8% 1.1% 0.6% -1.2% 0.0%

Average Annual Income NWT 60,154         61,612         61,290         62,068         62,916         64,408         
Annual Growth 2.4% -0.5% 1.3% 1.4% 2.4% 1.4%

Canadian & NWT Economic Factor Trends
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Topic:  O&M costs 

 

Reference: NTPC 2022-23 General Rate Application, PDF page 87, Table 5.1. 

 

Preamble: 

 

 
 

TGC requires further information to understand the trend in O&M costs. 

 

Requests: 

 

a) Please provide a copy of the 5.X series of schedules included in the application in a 

working Excel file, or in the alternative, refer to where those calculations have been filed 

on the record.  

 

b) For schedule 5.2, if not already on the record or provided in response to a), please provide 

in Excel a version of the schedule which demonstrates how each variance calculation has 

been performed. Specifically, TGC seeks an active workbook with formulas intact to 

demonstrate where the variances have been calculated from. 
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Responses: 

 

(a) and (b) 

 

As per the minimum filing requirements, NTPC’s application includes a copy of the 5.X series of 

schedules in a working Excel file. A copy of this Excel file can be found embedded as an 

attachment to the PDF filing.  
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Topic:  FTEs 

 

Reference: NTPC 2022-23 General Rate Application, PDF page 89, Table 5.2. 

 

Preamble: 

 

 
 

TGC requests further information and detail in respect of NTPC’s FTE and headcount levels, 

including historical levels. 

 

Requests: 

 

a) Please expand Table 5.2 to include the same information reported by headcount (i.e. 

positions before adjusting for vacancies and other considerations).  

 

b) Please revise Table 5.2 to provide a similar FTE reconciliation using 2018-2019 actual 

FTEs as the starting point. Please explain any differences that exist between the two 

tables. 

 
c) Please prepare a table in Excel that provides the following information broken down by 

department and by position title (i.e. executive, manager, analyst, admin staff): 

 
i. 2018-2019 test year FTEs and headcount; 

ii. 2018-2019 actual FTEs and headcount; 

iii. 2020-2021 actual FTEs and headcount; and  

iv. 2022-2023 forecast FTEs and headcount. 
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d) Based on the information provided in response to c), please recalculate the actual vacancy 

rates experienced in each year as between FTEs and headcount. Further, please compare 

the calculated rates to the applied for 10% vacancy rate. 

 

e) Please provide all detail and calculations supporting the proposed 10% vacancy rate 

included for the 2022-23 test year. 

 
f) For each FTE added in the year, please provide the following information: 

 
i. For each FTE added in the year, please provide the following information: 

ii. The specific activities the position will perform; 

iii. How that work was previously completed by NTPC absent the position and why 

the status quo is no longer sufficient; 

iv. If the work was not previously performed, please provide a detailed explanation of 

what specific impact would occur to NTPC’s business and more specifically why 

NTPC would not be able to continue providing safe and reliable service to 

ratepayers absent hiring the position; 

v. An explanation of why NTPC concluded it would be most appropriate to internally 

staff the forecast position as opposed to using external contractor resources to 

perform the work; and 

vi. The forecast split of work for each position as between operating and capital. For 

capital charges, please separately quantify amounts that are directly charged to 

capital as opposed to indirect charges through overheads. Explain any 

assumptions that have been made. 

 

 

Responses: 

 

Preamble 

 

In the responses below the “headcount” is referred to as the total number of positions, without 

adjusting for vacancies, considered in NTPC’s organizational chart. This differs from FTEs as 

some NTPC positions are only considered 0.75 FTEs because they are part-time. 

 

 

 



Information Request 

 NTPC 2022-23 General Rate Application

 Thermal Generation Communities 

  TGC.NTPC-5 

 

June 13, 2022 Page 3 of 6 

 

(a) 

 

Table 5.2 in the Application reports FTEs prior to adjustments for vacancies and other 

considerations. Please see Table 1 for the information on headcount before adjusting for 

vacancies and other considerations. Note that while the number of FTEs for the 2022-23 Test 

Year has increased by 16.25 units as compared to the 2018-19 Test Year, the total headcount 

which salaries are budgeted on has increased by 16 positions, due to a Plant Superintendent 

moving from part-time to full-time FTE. 

 

Table 1: Headcount Change from 2018-19 Test Year to 2022-23 Test Year 

  
 

(b) 

 

Table 2 provides 2022-23 Test Year FTE changes from the 2018-19 actual. 

 

Table 2: FTE Change from 2018-19 Actual to 2022-23 Test Year 

 
 

The difference between forecast and actual 2018-19 FTEs is insignificant, and the changes to the 

staffing level in the 2022-23 Test Year as compared to the 2018-19 Test Year and actual are 

similar. It is important to note however that NTPC operates in a dynamic environment and the 

changes to the staffing at department level, where positions are refocused, created, and 

eliminated as compared to the forecast, are a normal part of the utility operation. 

 

 

2018-19 Test Year Headcount 203.0
Increased Information Technologies 4
Increased Human Resources 2
Improved Capital Program Management 5
Improved Operational Maintenance 8
Succession Planning 1
Organization Restructure -4

2022-23 Test Year Headcount 219.0

2018-19 Actual FTE 204.25
Increased Information Technologies 1
Increased Human Resources 2
Improved Capital Program Management 5
Improved Operational Maintenance 5.75
Succession Planning 1
Organizational Restructure -2

2022-23 Test Year FTE 217
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(c) 

 

Please see TGC.NTPC-5 Attachment 1 for the requested information. 

 

(d) and (e) 

 

Table 3 provides the actual vacancy rates at the end of the fiscal year and the annual median rate 

since 2018-19. 

 

Table 3: FTE and Headcount at Actual Vacancy Rates 

  
 

The annual average vacancy rates were within the range of reasonableness of the 10% vacancy 

rate assumed for the 2022-23 Test Year. Note the higher vacancy rate in 2020-21 also reflects 

hiring process difficulties caused by the COVID-19 pandemic across all industries, which is 

expected to improve with return to more normal operating environment in the 2022-23 Test Year. 

 

The vacancy rate of 10% assumed for the 2022-23 Test Year is based on the review of recent 

actual vacancy ratios. Please note that this assumed rate is notably higher as compared to the 

vacancy rate of 4.10% used for the 2018-19 Test Year reflecting higher vacancy rates 

experienced in recent years.1  

 

Vacancy rates during pandemic years were not relied on for forecasting the fiscal 2022-23 

vacancy rate as recruitment and retention experienced unprecedented challenges during the 

pandemic years that is not forecast to persist. 

 

 
1 See the 2016-2018 Test Years vacancy rate forecast provided in BR.NTPC-9(c) from October 7, 2016. 

2017-18 2018-19 2019-20 2020-21
FTE Total 207.75 204.25 205.25 211.25
FTE Vacant 23.00 19.00 24.00 27.00
FTE Vacancy Rate 11.1% 9.3% 11.7% 12.8%

Annual Median 10.2% 10.5% 12.2%

Headcount Total 210.00 206.00 207.00 213.00
Headcount Vacant 23.00 19.00 24.00 27.00
Headcount Vacancy Rate 11.0% 9.2% 11.6% 12.7%

Annual Median 10.1% 10.4% 12.1%

FTE
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(f)  

 

i) through vi) 

 

NTPC is a unionized Crown corporation and adheres to the terms of the collective agreement 

when determining whether work can be completed using external consulting services or through 

bargaining unit work. The addition of FTEs is carefully considered against the nature of the work 

and sub-contracted verses bargaining unit work is reviewed annually in accordance with the 

collective agreement. The Corporation’s annual budget process includes a review of the corporate 

structure and resource plan to achieve operational and strategic objectives. The FTEs identified 

as incremental since the 2018-2019 test year are a combination of 1) emerging workload driven 

primarily by external events with ongoing obligations and 2) an identified need to update business 

practices to improve performance. 

 

Please refer to the Application pages 5-4 through 5-6, which discuss the FTEs added; the need 

for the added FTEs, including the specific activities for these FTEs; as well as split of work 

between operations and capital for the added FTEs. In particular: 

 

 In April 2019 the Corporation experienced a ransomware attack requiring most of its 

information technology systems to shut down while the impact was assessed. This made 

daily work more challenging for employees and impacted functions such as vendor 

payment, project planning and engineering, and data collection. Cyber security, as well as 

the design and performance of information technologies systems, have become a primary 

focus to ensure service levels remains high. This has led to the Corporation adding three 

FTE’s, a Manager of IT Applications and Support, an Applications Support and 

Maintenance Analyst, and an IT Infrastructure Analyst. A SCADA Specialist position was 

also created to support operational technologies and ensure efficient integration between 

the Corporation’s information technologies and operations. 

 

 The Corporation has increased its emphasis on the development of new and existing 

human resource policy to ensure compliance with legislation, and the Collective 

Agreement. These foundational Human Resource tools are also targeted to improve 

retention. Privacy legislation compliance has increased both in workload and complexity, 

requiring specialized personnel to manage privacy legislation compliance. The workload 

for privacy inquiries is driven by external parties. Responding is a legal obligation with set 

timelines. The internal resource provides training to staff on privacy best practice as well 
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as prepares responses to external privacy inquiries. NTPC has increased emphasis on 

training and policy development to promote, diversity, equity, and inclusion in the 

workplace consistent with Human Rights legislation. Two FTE’s were added for these 

legislation compliance initiatives, a Human Resources Specialist, and a Human 

Resources Policy and Privacy Specialist. 

 

 Operational improvement through increased preventative maintenance continues to be a 

focus for the Corporation, leading to a need to add eight new positions: 

o Operations added six new FTE’s: a Plant Superintendent/Trades Helper, a Hydro 

Electrical Field Engineer, a System Operator, a Powerline Technician, and an 

Electrician in both the Hydro and Thermal regions. 

o Two additional positions that support Operations are the Senior Vegetation 

Coordinator for increased focus on the Corporation’s brushing program. An 

Environmental Licensing Analyst position was created to support the management 

of environmental licenses and permits required for operations and projects. 

 

 The Corporation continues to emphasize succession planning leading to the addition of 

the Assistant Director, Thermal position. 

 

 Replacing aging infrastructure continues to be a primary focus for the Corporation. The 

increase in capital projects has resulted in the addition of five FTE’s in Projects and 

engineering. These positions include, a Manager of Portfolio Planning and Control, a 

Project Manager, a Financial Project Analyst, a Lead Planner and Scheduler, and a Lead 

Estimator and Cost Controller.  

Note the cost of the incremental FTE’s supporting the capital management process are 

charged to capital and not included in the O&M expenses. 

 

Please see response TGC.NTPC-10 for further discussion on the charges to capital costs. 



NORTHWEST TERRITORIES POWER CORPORATION
2022-23 GENERAL RATE APPLICATION

TGC.NTPC-5 Attachment 1
June 13, 2022

Position FTE Headcount
Asset Management & Engineering

Director, Asset Management & Engineering 1 1
Manager, Engineering Design 1 1
Senior Project Manager 1 1
Manager,  Technical Services 1 1
Asset Manager, Hydro 1 1
Asset Manager, Thermal 1 1
Project Manager 1 1
Mechanical Engineer (Hydro) 1 1
Project Manager 1 1
Electrical Technologist 1 1
SCADA & Automation Design Electrical Engineer 1 1
Project Manager 1 1
Electrical Engineer 1 1
SCADA and Automation Design EIT 1 1
Electrical Technologist 1 1
Mechanical Design Technologist 1 1
Project Manager 1 1
Chief Drafting Technologist 1 1
Automation Systems Analyst 1 1
Electrical Engineer 1 1
Secretary 1 1
Project Manager 1 1
Mechanical EIT 1 1
Automation & Comm Tech 1 1
Automation & Comm Tech 1 1
Mechanical Technologist 1 1

Asset Management & Engineering Total 26 26

Customer Service
Director, Customer Service 1 1
Manager, Customer Service 1 1
Manager, Customer Service 1 1
Billings Coordinator 1 1
Electrical Metering Technician 1 1
Customer Service Rep / Admin Assistant 1 1
Customer Service Rep 1 1
Customer Service Rep 1 1
Customer Service Rep 1 1
Customer Service Rep 1 1
Customer Service Rep. 1 1
Customer Service Rep. 1 1

Customer Service Total 12 12

Executive
President & CEO 1 1
Manager, Performance & Benchmarking 1 1
Manager, Energy Services 1 1
Executive Assistant to the President 1 1

Executive Total 4 4

Finance
Chief Financial Officer 1 1
Manager, Logistics 1 1
Controller 1 1
Manager, Communications 1 1

FTE and Heacount Breakdown - 2018-19 Test Year



Position FTE Headcount

FTE and Heacount Breakdown - 2018-19 Test Year

Manager, Treasury & Enterprise Risk 1 1
Manager, Budgeting & Regulatory Affairs 1 1
Manager, Internal Audit 1 1
Accounts Payable Clerk 1 1
Accounts Receivable & Receptionionist 1 1
Accounts Payable Clerk 1 1
Capital Reporting Analyst 1 1
Supplies & Lands Inventory Coordinator 1 1
Fixed Asset Accountant 1 1
Management Accountant 1 1
Accounts Receivable Clerk 1 1
Financial Accountant 1 1
Purchaser 1 1
Senior Financial Analyst 1 1
Senior Business Planning Analyst 1 1
Stockkeeper 1 1
Treasury & Risk Analyst 1 1
Contracts Management 1 1
Accounts Receivable Collections 1 1
Admin Assistant to CFO 1 1
Financial Analyst 1 1
Supply Chain Logistics Officer, Hydro 1 1
Stockkeeper / Operations Support 1 1
Supply Chain Logistics Officer 1 1

Finance Total 28 28

Health, Safety & Environment
Manager, Corporate Health, Safety & Environment 1 1
Environmental Analyst 1 1
Health, Safety & Environment Policy Coordinator 1 1
Senior Environmental Licencing Specialist 1 1
Construction Health & Safety Coordinator 1 1
Health & Safety Coordinator 1 1
Health & Safety Coordinator 1 1

Health, Safety & Environment Total 7 7

Human Resources
Manager, Human Resources 1 1
Human Resource Officer 1 1
Human Resources Officer 1 1
Payroll Officer 1 1
Training & Development Officer 1 1
Human Resource Officer Hydro 1 1

Human Resources Total 6 6

Information Technologies
Manager, Information Technology 1 1
Network Systems Analyst 1 1
IT Consultant 1 1
RM Coordinator & IT Consultant 1 1
Telecommunications Technician 1 1
Web Designer 1 1
Business Systems Analyst 1 1
IT Help Desk Consultant 1 1
Network Systems Analyst 1 1
CMMS & Applications Support Analyst 1 1

Information Technologies Total 10 10

Hydro
Director, Hydro Operations 1 1
Manager, Plant Operations 1 1



Position FTE Headcount

FTE and Heacount Breakdown - 2018-19 Test Year

Manager, Finance 1 1
Manager, System Control 1 1
Manager, Operations & Maintenance 1 1
Manager, Mechanical Services 1 1
Manager, Electrical Services 1 1
Civil Hydro Engineer 1 1
Stockkeeper 1 1
Diesel Maintenance Planner 1 1
Diesel Mechanic 1 1
Electrical Technologist 1 1
Plant Procedures & Training Officer 1 1
Electrician 1 1
System Operator 1 1
System Operator 1 1
Hydro Plant Operator 1 1
System Operator 1 1
System Operator 1 1
System Operator 1 1
Plant Superintendent (P/T) 0.75 1
Diesel Mechanic 1 1
Millwright / Operator 1 1
Hydro Plant Operator 1 1
Electrician / Operator 1 1
Plant Superintendent (P/T) 0.75 1
Hydro Plant Operator 1 1
Hydro Plant Operator 1 1
Diesel Mechanic 1 1
Hydro Plant Operator 1 1
Hydro Plant Operator 1 1
Hydro Plant Operator 1 1
Diesel Mechanic 1 1
Electrical Technician 1 1
Plant Operator 1 1
Hydro Plant Operator 1 1
Apprentice Electrician 1 1
Electrician 1 1
System Operator 1 1
Hydro Plant Operator 1 1

Hydro Total 39.5 40

Thermal
Director, Thermal 1 1
Manager, Generation Support 1 1
Manager, Maintenance Services 1 1
Manager, Maintenance Services 1 1
Manager, Community Generation Support 1 1
Mechanical Tech 1 1
Maintenance Planner & Special Projects 1 1
Maintenance Planner 1 1
Plant Superintendent 1 1
Trades Helper 1 1
Plant Superintendent (P/T) 0.75 1
Plant Superintendent (P/T) 0.75 1
Electrician 1 1
Diesel Mechanic 1 1
Plant Operator 1 1
Electrician 1 1
Plant Superintendent 1 1
Apprentice Diesel Mechanic 1 1
Plant Superintendent 1 1
Plant Superintendent 1 1



Position FTE Headcount

FTE and Heacount Breakdown - 2018-19 Test Year

Plant Superintendent (P/T) 0.75 1
Apprentice Electrician 1 1
Electrical Technician / IT Support 1 1
Plant Superintendent 1 1
Plant Superintendent 1 1
Diesel Mechanic 1 1
Diesel Mechanic 1 1
Plant Operator 1 1
Plant Operator 1 1
Plant Operator 1 1
Electrician 1 1
Diesel Mechanic 1 1
Electrician 1 1
Plant Superintendent 1 1
Plant Superintendent (P/T) 0.75 1
Plant Superintendent (P/T) 0.75 1
Plant Superintendent 1 1
Plant Superintendent 1 1
Plant Superintendent 1 1
Plant Superintendent (P/T) 0.75 1
Plant Superintendent (P/T) 0.75 1
Plant Superintendent 1 1
Diesel Mechanic 1 1
Electrician 1 1

Thermal Total 42.25 44

Transmission & Distribution
Director, T&D 1 1
Manager, T&D, Hydro 1 1
Manager, Finance, T&D 1 1
Manager, T&D, Thermal 1 1
Asset Manager, T&D 1 1
Electrical T&D Engineer 1 1
Power Lineperson 1 1
Power Lineperson 1 1
Power Lineperson 1 1
Power Lineperson 1 1
Power Lineperson 1 1
Power Lineperson 1 1
Apprentice Power Lineperson 1 1
Power Lineperson 1 1
Power Lineperson 1 1
Apprentice Power Lineperson 1 1
Apprentice Power Lineperson 1 1
Power Lineperson 1 1
Apprentice Power Lineperson 1 1
Power Lineperson 1 1
Power Lineperson 1 1
Power Lineperson 1 1
Power Lineperson 1 1
Power Lineperson 1 1
Power Lineperson 1 1
Distribution Technician 1 1

Transmission & Distribution Total 26 26

Corporate Total 200.75 203.00



NORTHWEST TERRITORIES POWER CORPORATION
2022-23 GENERAL RATE APPLICATION

TGC.NTPC-5 Attachment 1
June 13, 2022

Position FTE Headcount
Asset Management & Engineering

Director, Asset Management & Engineering 1 1
Manager, Engineering Design 1 1
Manager, Project Management 1 1
Asset Manager, Hydro 1 1
Asset Manager, Thermal 1 1
Asset Manager, T&D 1 1
Project Manager 1 1
Project Manager 1 1
Electrical Technologist 1 1
SCADA & Automation Design Electrical Engineer 1 1
SCADA and Automation Design EIT 1 1
Project Manager 1 1
Electrical Engineer 1 1
Mechanical EIT 1 1
Project Coordinator 1 1
Electrical T&D Engineer 1 1
Chief Drafting Technologist 1 1
Electrical Engineer 1 1
Administrative Assistant 1 1
Project Coordinator 1 1
Mechanical Engineer 1 1
Mechanical Technologist 1 1
Distribution Technician 1 1

Asset Management & Engineering Total 23 23

Corporate Planning
Director, Corporate Planning 1 1
Manager, Communications 1 1
Manager, Customer Service 1 1
Manager, Customer Service 1 1
Manager, Billings 1 1
Billings Clerk & Head Office Reception 1 1
Billings Clerk 1 1
Electrical Metering Technician 1 1
Customer Service Rep / Admin Assistant 1 1
Customer Service Rep 1 1
Customer Service Rep 1 1
Customer Service Rep 1 1
Finacial Analyst, T&D 1 1
Customer Service Rep 1 1
Customer Service Rep. 1 1
Customer Service Rep. 1 1

Corporate Planning Total 16 16

Executive
President & CEO 1 1
Corporate Secretary 1 1
Executive Assistant to the President 1 1

Executive Total 3 3

Finance
Chief Financial Officer 1 1
Manager, Logistics 1 1
Controller 1 1
Manager, Budgeting & Regulatory Affairs 1 1

FTE and Heacount Breakdown - 2018-19 Actual



Position FTE Headcount

FTE and Heacount Breakdown - 2018-19 Actual

Manager, Continous Improvement & Internal Audit 1 1
Accounts Payable Clerk 1 1
Accounts Payable Clerk 1 1
Capital Project Analyst 1 1
Supplies & Lands Inventory Coordinator 1 1
Fixed Asset Accountant 1 1
Management Accountant 1 1
Financial Accountant 1 1
Purchaser 1 1
Senior Financial Analyst 1 1
Senior Business Planning Analyst 1 1
Stockkeeper 1 1
Treasury & Risk Analyst 1 1
Contracts Specialist 1 1
Fuel & Receivables Accountant 1 1
Admin Assistant to CFO 1 1
Financial Analyst 1 1
Supply Chain Logistics Officer, Hydro 1 1
Supply Chain Logistics Officer 1 1

Finance Total 23 23

Health, Safety & Environment
Manager, Corporate Health, Safety & Environment 1 1
Environmental Analyst 1 1
Senior Health, Safety & Environment Policy Coordinator 1 1
Senior Environmental Licencing Specialist 1 1
Construction Health & Safety Coordinator 1 1
Health & Safety Coordinator 1 1
Health & Safety Coordinator 1 1

Health, Safety & Environment Total 7 7

Human Resources
Manager, Human Resources 1 1
Human Resource Officer 1 1
Human Resources Officer 1 1
Payroll Officer 1 1
Human Resources Coordinator 1 1
Human Resources Specialist 1 1

Human Resources Total 6 6

Information Technologies
Director, Information Technology 1 1
Manager, IT Applications & Support 1 1
Manager, IT Infrastructure 1 1
Infrastructure Analyst 1 1
Applications Support Analyst 1 1
Network & Telephony Analyst 1 1
Enterprise Resource Planning Administrator 1 1
Technical Support Analyst 1 1
Finance & Policy Analyst 1 1
Project Portfolio Manager 1 1
Technical Support Analyst 1 1
Enterprise Application & Systems Administrator 1 1
CMMS & Applications Support Analyst 1 1

Information Technologies Total 13 13

Hydro
Director, Hydro Operations 1 1
Manager, SCADA & Automation Operations 1 1
Manager, Plant Operations 1 1
Manager, Finance, Generation 1 1



Position FTE Headcount

FTE and Heacount Breakdown - 2018-19 Actual

Manager, System Control 1 1
Manager, T&D, Great Slave Region 1 1
Manager, Operations & Maintenance, South Slave 1 1
Manager, Mechanical Services 1 1
Manager, Electrical Services 1 1
Specialist Hydro Mechanical Field Engineer 1 1
Civil Hydro Engineer 1 1
SCADA Systems Analyst 1 1
Stockkeeper 1 1
Power Lineperson - Lead hand 1 1
Diesel Maintenance Planner 1 1
Diesel Mechanic 1 1
SCADA & Automation Engineer 1 1
Hydro Electrical Field EIT 1 1
Electrical Technologist 1 1
SCADA Technologist 1 1
Plant Procedures & Training Officer 1 1
Power Lineperson 1 1
Electrician 1 1
System Operator 1 1
System Operator 1 1
System Operator 1 1
Hydro Plant Operator 1 1
System Operator 1 1
Maintenance Planner & Spec Projects, Thermal 1 1
System Operator 1 1
Plant Superintendent (P/T) 0.75 1
Diesel Mechanic 1 1
Millwright 1 1
Plant Superintendent 1 1
Power Lineperson 1 1
Power Lineperson Lead Hand 1 1
Electrician 1 1
Hydro Plant Operator 1 1
Power Lineperson 1 1
Electrician / Operator 1 1
Hydro Plant Operator 1 1
Hydro Plant Operator 1 1
Diesel Mechanic 1 1
Hydro Plant Operator 1 1
Hydro Plant Operator 1 1
Hydro Plant Operator 1 1
Diesel Mechanic 1 1
Apprentice Power Systems Electrician 1 1
Plant Operator 1 1
Plant Superintendent 1 1
Power Lineperson 1 1
Plant Superintendent (P/T) 0.75 1
Power Lineperson 1 1
Hydro Plant Operator 1 1
Apprentice Electrician 1 1
Power Lineperson 1 1
Power Lineperson 1 1
Electrician 1 1
System Operator 1 1
Hydro Plant Operator 1 1

Hydro Total 59.5 60

Thermal
Director, Thermal 1 1
Manager, Generation Support 1 1



Position FTE Headcount

FTE and Heacount Breakdown - 2018-19 Actual

Manager, Maintenance Services 1 1
Manager, Maintenance Services 1 1
Manager, Community Generation Support 1 1
Manager, T&D, Mackenzie Region 1 1
Thermal Electrical Field Engineer 1 1
Thermal Mechanical Field Engineer 1 1
Maintenance Planner 1 1
Maintenance Planner 1 1
Trades Helper 1 1
Plant Superintendent (P/T) 0.75 1
Plant Superintendent (P/T) 0.75 1
Electrician 1 1
Power Lineperson - Lead Hand 1 1
Diesel Mechanic 1 1
Plant Operator 1 1
Electrician 1 1
Plant Superintendent 1 1
Apprentice Diesel Mechanic 1 1
Apprentice Power Lineperson 1 1
Plant Superintendent 1 1
Apprentice Electrician 1 1
Apprentice Power Lineperson 1 1
Electrical Technician 1 1
Stockkeeper / Operations Support 1 1
Plant Superintendent 1 1
Plant Superintendent 1 1
Diesel Mechanic 1 1
Diesel Mechanic 1 1
Plant Operator 1 1
Plant Operator 1 1
Plant Operator 1 1
Electrician 1 1
Diesel Mechanic 1 1
Apprentice Electrician 1 1
Power Lineperson 1 1
Power Lineperson 1 1
Electrician 1 1
Power Lineperson - Lead hand 1 1
Power Lineperson 1 1
Power Lineperson 1 1
Power Lineperson 1 1
Plant Superintendent 1 1
Plant Superintendent (P/T) 0.75 1
Plant Superintendent (P/T) 0.75 1
Plant Superintendent 1 1
Plant Superintendent 1 1
Plant Superintendent 1 1
Plant Superintendent (P/T) 0.75 1
Plant Superintendent 1 1
Plant Superintendent 1 1
Diesel Mechanic 1 1
Electrician 1 1
Power Lineperson 1 1

Thermal Total 53.75 55

Corporate Total 204.25 206



NORTHWEST TERRITORIES POWER CORPORATION
2022-23 GENERAL RATE APPLICATION

TGC.NTPC-5 Attachment 1
June 13, 2022

Position FTE Headcount
Projects & Engineering

Chief Projects & Engineering Officer 1 1
Manager, Thermal Program 1 1
Manager, Portfolio Planning & Controls 1 1
Manager, Engineering Design 1 1
Manager, Hydro Program 1 1
Project Manager 1 1
Project Manager 1 1
Electrical Engineer 1 1
SCADA & Automation Design Electrical Engineer 1 1
SCADA & Automation EIT 1 1
Project Manager 1 1
Electrical Engineer 1 1
Mechanical EIT 1 1
Project Coordinator 1 1
Chief Drafting Technologist 1 1
Electrical Engineer 1 1
Lead Planner and Scheduler 1 1
Lead Estimator and Cost Controller 1 1
Project Coordinator 1 1
Mechanical Engineer 1 1
CADD Technician 1 1

Projects & Engineering Total 21 21

Corporate Services
Chief Services Officer 1 1
Manager, Supply Chain Management 1 1
Manager, IT Applications & Support 1 1
Manager, IT Infrastructure 1 1
Manager, Customer Service 1 1
Manager, Customer Service 1 1
Manager, Billings 1 1
Electrical Metering Technician 1 1
Billings Specialist & Head Office Reception 1 1
Supplies & Land Inventory Coordinator 1 1
Billings Specialist 1 1
Purchaser 1 1
Supply Chain Logistics Officer, Hay River 1 1
Infrastructure Analyst 1 1
Applications Support Analyst 1 1
Network & Telephony Analyst 1 1
Contract Specialist 1 1
Technical Support Analyst 1 1
Finance & Policy Analyst 1 1
Project Portfolio Manager 1 1
Technical Support Analyst 1 1
Enterprise Application & Systems Administrator 1 1
Customer Service Rep / Admin Asst 1 1
Supply Chain Logistics Officer, Hydro 1 1
Customer Service Rep 1 1
Customer Service Rep 1 1
Customer Service Rep / Billings Specialist 1 1
Customer Service Rep 1 1
Customer Service Rep 1 1
Customer Service Rep 1 1
Supply Chain Logistics Officer, Thermal 1 1
CMMS & Applications Support Analyst 1 1

Corporate Services Total 32 32

FTE and Heacount Breakdown - 2020-21 Actual



Position FTE Headcount

FTE and Heacount Breakdown - 2020-21 Actual

Executive
President & CEO 1 1
Corporate Secretary 1 1
Manager, Communications 1 1
Administrative Assistant 1 1
Administrative Assistant 1 1
Team Leader, Administrative Services 1 1

Executive Total 6 6

Finance
Chief Financial Officer 1 1
Controller 1 1
Manager, Financial Planning & Analysis 1 1
Manager, Risk Management & Internal Audit 1 1
Manager, Strategic Operations 1 1
Financial Project Analyst 1 1
Accounts Payable Clerk 1 1
Accounts Payable Clerk 1 1
Senior Project Analyst 1 1
Fixed Asset Accountant 1 1
Management Accountant 1 1
Financial Accountant 1 1
Senior Financial Analyst  1 1
Senior Business Planning Analyst 1 1
Treasury Analyst 1 1
Fuel & Receivables Accountant 1 1
Financial Analyst 1 1
Financial Analyst 1 1

Finance Total 18 18

Health, Safety & Environment
Director, Health, Safety & Environment 1 1
Environmental Analyst 1 1
Senior Health, Safety & Environment Policy Coordinator 1 1
Senior Environmental Licencing Specialist 1 1
Health & Safety Coordinator 1 1
Health & Safety Coordinator 1 1

Health, Safety & Environment Total 6 6

Human Resources
Director, Human Resources 1 1
Health Specialist 1 1
Human Resources Specialist 1 1
HR Privacy & Policy Specialist 1 1
Human Resources Specialist 1 1
Human Resources Specialist 1 1
Payroll Specialist 1 1
Human Resources Coordinator 1 1
Human Resources Specialist 1 1

Human Resources Total 9 9

Corporate Operations
Chief Operations Officer 1 1

Corporate Operations Total 1 1

Hydro
Director, Hydro Operations 1 1
Manager, SCADA & Automation Operations 1 1
Manager, Plant Operations 1 1
Manager, System Control 1 1
Manager, Operations & Maintenance, South Slave 1 1
Manager, Mechanical Services 1 1
Manager, Electrical Services 1 1
Asset Manager, Hydro Electric 1 1



Position FTE Headcount

FTE and Heacount Breakdown - 2020-21 Actual

Hydro Mechanical Field Engineer 1 1
Civil EIT 1 1
SCADA Systems Analyst 1 1
Stockkeeper 1 1
Maintenance Planner - Diesel 1 1
Diesel Mechanic 1 1
SCADA &  Automation Engineer 1 1
Hydro Electrical Field Engineer 1 1
Electrical Technologist 1 1
SCADA Technologist 1 1
Plant Procedures & Training Officer 1 1
Electrician 1 1
System Operator 1 1
System Operator 1 1
System Operator 1 1
Hydro Plant Operator / Mechanic 1 1
System Operator 1 1
Maintenance Planner & Special Projects, Thermal 1 1
System Operator 1 1
Plant Superintendent (P/T) 0.75 1
Millwright 1 1
Millwright 1 1
Plant Superintendent 1 1
Electrician 1 1
Hydro Plant Operator 1 1
Electrician / Operator Lead Hand 1 1
Hydro Plant Operator 1 1
Electrician / Operator 1 1
Diesel Mechanic 1 1
Hydro Operator / Electrician 1 1
Hydro Plant Operator 1 1
Hydro Operator / Electrician 1 1
Diesel Mechanic 1 1
Apprentice Power Systems Electrician 1 1
Hydro Plant Operator 1 1
Plant Superintendent 1 1
Plant Superintendent (P/T) 0.75 1
Hydro Plant Operator 1 1
Apprentice Electrician 1 1
SCADA OT Systems Specialist 1 1
Electrician 1 1
System Operator 1 1
Hydro Plant Operator 1 1

Hydro Total 50.5 51

Thermal
Director, Thermal Operations 1 1
Manager, Generation Support 1 1
Manager, Maintenance Services 1 1
Manager, Maintenance Services 1 1
Manager, Generation Support 1 1
Asset Manager, Thermal 1 1
Thermal Electrical Field Engineer 1 1
Thermal Mechanical Field Engineer 1 1
Maintenance Planner 1 1
Maintenance Planner 1 1
Tradeshelper 1 1
Plant Superintendent (P/T) 0.75 1
Plant Superintendent (P/T) 0.75 1
Electrician 1 1
Diesel Mechanic 1 1
Plant Operator 1 1
Electrician 1 1
Plant Superintendent 1 1



Position FTE Headcount

FTE and Heacount Breakdown - 2020-21 Actual

Apprentice Diesel Mechanic 1 1
Plant Superintendent 1 1
Apprentice Electrician 1 1
Electrical Technician 1 1
Stockkeeper / Operations Support 1 1
Plant Superintendent 1 1
Plant Superintendent 1 1
Diesel Mechanic 1 1
Diesel Mechanic 1 1
Plant Operator 1 1
Plant Operator 1 1
Plant Operator 1 1
Electrician 1 1
Diesel Mechanic 1 1
Apprentice Electrician 1 1
Electrician 1 1
Plant Superintendent 1 1
Plant Superintendent (P/T) 0.75 1
Plant Superintendent (P/T) 0.75 1
Plant Superintendent 1 1
Plant Superintendent 1 1
Plant Superintendent 1 1
Plant Superintendent (P/T) 0.75 1
Plant Superintendent 1 1
Plant Superintendent 1 1
Diesel Mechanic 1 1
Electrician 1 1

Thermal Total 43.75 45

Transmission & Distribution
Director, T&D 1 1
Manager, T&D, Great Slave Region 1 1
Asset Manager, T&D 1 1
Electricial T&D Engineer 1 1
Power Lineperson - Lead hand 1 1
Power Lineperson 1 1
Apprentice Power Lineperson 1 1
Power Lineperson - Lead hand 1 1
Power Lineperson 1 1
Power Lineperson - Lead hand 1 1
Apprentice Power Lineperson 1 1
Power Lineperson 1 1
Power Lineperson 1 1
Apprentice Power Lineperson 1 1
Power Lineperson 1 1
Power Lineperson 1 1
Power Lineperson 1 1
Power Lineperson 1 1
Power Lineperson - Lead hand 1 1
Power Lineperson 1 1
Power Lineperson 1 1
Power Lineperson 1 1
Power Lineperson 1 1
Distribution Technician 1 1

Transmission & Distribution Total 24 24

Corporate Total 211.25 213
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Position FTE Headcount
Projects & Engineering

Chief Projects & Engineering Officer 1 1
Manager, Thermal Program 1 1
Manager, Portfolio Planning & Controls 1 1
Manager, Engineering Design 1 1
Manager, Hydro Program 1 1
Project Manager 1 1
Project Manager 1 1
Electrical Engineer 1 1
SCADA & Automation Design Electrical Engineer 1 1
SCADA & Automation EIT 1 1
Project Manager 1 1
Electrical Engineer 1 1
Mechanical EIT 1 1
Project Manager 1 1
Civil Engineer-In-Training 1 1
Chief Drafting Technologist 1 1
Electrical Engineer 1 1
Lead Planner and Scheduler 1 1
Lead Estimator and Cost Controller 1 1
Project Coordinator 1 1
Mechanical Engineer 1 1
CADD Technician 1 1

Projects & Engineering Total 22 22

Customer Service
Director, Customer Service 1 1
Manager, Customer Service 1 1
Manager, Customer Service 1 1
Electrical Metering Technician 1 1
Billings Specialist & Head Office Reception 1 1
Accounts Receivable Clerk 1 1
Customer Service Rep / Admin Assistant 1 1
Customer Service Rep 1 1
Customer Service Rep 1 1
Customer Service Rep / Billing Specialist 1 1
Customer Service Rep 1 1
Customer Service Rep 1 1
Customer Service Rep 1 1

Customer Service Total 13 13

Executive
President & CEO 1 1
Corporate Secretary 1 1
Manager, Communications 1 1
Administrative Assistant 1 1
Administrative Assistant 1 1
Team Leader, Administrative Services 1 1

Executive Total 6 6

Finance
Chief Financial Officer 1 1
Director, Finance 1 1
Manager, Supply Chain Management 1 1
Manager, Financial Reporting 1 1
Manager, Financial Planning & Analysis 1 1
Manager, Risk Management 1 1
Manager, Strategic Operations 1 1
Financial Project Analyst 1 1
Accounts Payable Clerk 1 1
Accounts Payable Clerk 1 1

FTE and Heacount Breakdown - 2022-23 Test Year



Position FTE Headcount

FTE and Heacount Breakdown - 2022-23 Test Year

Senior Project Analyst 1 1
Supplies Inventory Coordinator 1 1
Fixed Asset Accountant 1 1
Financial Accountant 1 1
Purchaser 1 1
Senior Financial Analyst 1 1
Senior Business Planning Analyst 1 1
Supply Chain Logistics Officer, Hay River 1 1
Treasury Analyst 1 1
Contract Specialist 1 1
Fuel & Receivables Accountant 1 1
Financial Analyst 1 1
Stockkeeper & Operational Support 1 1
Crew Leader Supply Chain Logistics Hydro 1 1
Financial Analyst 1 1
Stockkeeper / Operations Support 1 1
Crew Leader Supply Chain Logistics Thermal 1 1

Finance Total 27 27

Health, Safety & Environment
Director, Health, Safety & Environment 1 1
Environmental Analyst 1 1
Senior HSE Policy Coordinator 1 1
Senior Environmental Licencing Specialist 1 1
Environmental Licensing Analyst 1 1
Health & Safety Coordinator 1 1
Health & Safety Coordinator 1 1

Health, Safety & Environment Total 7 7

Human Resources
Director, Human Resources 1 1
Human Resources Specialist 1 1
Human Resrouces Privacy & Policy Specialist 1 1
Human Resources Specialist 1 1
Human Resources Specialist 1 1
Payroll Specialist 1 1
Human Resources Coordinator 1 1
Human Resources Specialist 1 1

Human Resources Total 8 8

Information Technologies
Director, IT 1 1
Manager IT Applications & support 1 1
Manager IT Infrastructure 1 1
IT Infrastructure Analyst 1 1

 Applications Support & Maintenance Analyst 1 1
Network & Telephony Analyst 1 1
Technical Support Analyst 1 1
Finance & Policy Analyst 1 1
Network & Telephony Analyst 1 1
Project Portfolio Manager 1 1
Technical Support Analyst 1 1
Enterprise Applications & Systems Administrator 1 1
CMMS & Applications Support Analyst 1 1

Information Technologies Total 13 13

Corporate Operations
Chief Operations Officer 1 1

Corporate Operations Total 1 1

Hydro
Director, Hydro Operations 1 1
Manager, SCADA & Automation Operations 1 1
Manager, Plant Operations 1 1
Manager, System Control 1 1
Manager, Operations & Maintenance, South Slave 1 1



Position FTE Headcount

FTE and Heacount Breakdown - 2022-23 Test Year

Manager, Mechanical Services 1 1
Manager, Substations & Electrical Services 1 1
Asset Manager, Hydro Electric 1 1
Hydro Mechanical Field Engineer 1 1
SCADA Systems Analyst 1 1
Diesel Maintenance Planner 1 1
Diesel Mechanic 1 1
SCADA & Automation Engineer 1 1
Hydro Electrical Field Engineer 1 1
Electrical Technologist 1 1
SCADA Technologist 1 1
Plant Procedure / Training Officer 1 1
Electrician 1 1
System Operator 1 1
System Operator 1 1
System Operator 1 1
Hydro Plant Operator / Mechanic 1 1
System Operator 1 1
Maintenance Planner & Special Projects 1 1
System Operator 1 1
Plant Superintendent  (P/T) 0.75 1
Crew leader Mechanical 1 1
Millwright 1 1
Plant Superintendent 1 1
Electrician 1 1
Hydro Plant Operator 1 1
Electrician / Operator 1 1
Hydro Plant Operator 1 1
Electrician / Operator 1 1
Diesel Mechanic 1 1
Hydro Plant Operator / Electrician 1 1
System Operator 1 1
Hydro Plant Operator / Electrician 1 1
Diesel Mechanic 1 1
Electrical Technician 1 1
Hydro Plant Operator 1 1
Plant Superintendent 1 1
Plant Superintendent (P/T) 0.75 1
Hydro Plant Operator 1 1
Apprentice Electrician 1 1
SCADA OT Systems Specialist 1 1
Crew Leader Electrician 1 1
System Operator 1 1
Hydro Plant Operator 1 1

Hydro Total 48.5 49

Thermal
Director, Thermal Operations 1 1
Manager, Generation Support 1 1
Manager, Maintenance Services 1 1
Manager, Maintenance Services 1 1
Manager, Generation Support 1 1
Asset Manager, Thermal 1 1
Assistant Director, Thermal 1 1
Thermal Electrical Field Engineer 1 1
Thermal Mechanical Field Engineer 1 1
Maintenance Planner 1 1
Maintenance Planner 1 1
Tradeshelper 1 1
Plant Superintendent (P/T) 0.75 1
Plant Superintendent (P/T) 0.75 1
Electrician 1 1
Diesel Mechanic 1 1
Plant Operator 1 1
Electrician 1 1
Plant Superintendent 1 1



Position FTE Headcount

FTE and Heacount Breakdown - 2022-23 Test Year

Apprentice Diesel Mechanic 1 1
Plant Superintendent (P/T) 0.75 1
Plant Superintendent 1 1
Apprentice Electrician 1 1
Electrical Technician 1 1
Plant Superintendent 1 1
Plant Superintendent 1 1
Diesel Mechanic 1 1
Diesel Mechanic 1 1
Plant Superintendent / Trades Helper 1 1
Plant Operator 1 1
Plant Operator 1 1
Plant Operator 1 1
Electrician 1 1
Crew Leader Diesel Mechanic 1 1
Apprentice Electrician 1 1
Electrician 1 1
Plant Superintendent 1 1
Plant Superintendent (P/T) 0.75 1
Plant Superintendent (P/T) 0.75 1
Plant Superintendent 1 1
Plant Superintendent 1 1
Plant Superintendent 1 1
Plant Superintendent (P/T) 0.75 1
Plant Superintendent 1 1
Plant Superintendent 1 1
Diesel Mechanic 1 1
Electrician 1 1

Thermal Total 45.5 47

Transmission & Distribution
Director, T&D 1 1
Manager, T&D Operations 1 1
Asset Manager, T&D 1 1
Electricial T&D Engineer 1 1
Powerline Technician 1 1
Powerline Technician 1 1
Apprentice Powerline Technician 1 1
Crew Leader, Powerline Technician 1 1
Powerline Technician 1 1
Crew Leader Powerline Technician 1 1
Apprentice Powerline Technician 1 1
Powerline Technician 1 1
Apprentice Powerline Technician 1 1
Powerline Technician 1 1
Apprentice Powerline Technician 1 1
Powerline Technician 1 1
Senior Vegetation Maintenance Coordinator 1 1
Powerline Technician 1 1
Powerline Technician 1 1
Powerline Technician 1 1
Crew Leader, Powerline Technician 1 1
Powerline Technician 1 1
Powerline Technician 1 1
Powerline Technician 1 1
Powerline Technician 1 1
Distribution Technician 1 1

Transmission & Distribution Total 26 26

Corporate Total 217 219
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Topic:  Information Technology FTEs 

 

Reference: NTPC 2022-23 General Rate Application, PDF page 89, lines 5 to 15. 

 

Preamble:   

 

In April 2019 the Corporation experienced a ransomware attack requiring most of its information 

technology systems to shut down while the impact was assessed. This made daily work more 

challenging for employees and impacted functions such as vendor payment, project planning and 

engineering, and data collection. Cyber security, as well as the design and performance of 

information technologies systems, have become a primary focus to ensure service levels remains 

high. This has led to the Corporation adding three FTE’s, a Manager of IT Applications and 

Support, an Applications Support and Maintenance Analyst, and an IT Infrastructure Analyst. A 

SCADA Specialist position was also created to support operational technologies and ensure 

efficient integration between the Corporation’s information technologies and operations. 

 

TGC requires additional information regarding the proposed addition of FTEs. 

 

Requests: 

 

a) Please outline in detail NTPC’s accounting policy in respect of software costs. Specifically, 

what software costs are capitalized and under which circumstances would NTPC consider 

it appropriate to capitalize internal staff costs? 

 

b) Certain of the positions listed above appear to have a direct impact on long-term assets. 

For example, the SCADA specialist position would presumably have direct input into the 

selection and implementation of SCADA technologies. Please comment for each staff 

forecast to be added, why that position is properly categorized as operating versus capital 

by direct reference to the nature of the work the position is forecast to perform. 

 

c) Has NTPC looked into the potential for outsourcing either all or a portion of its information 

technology work? If an assessment of this alternative has been conducted, please share 

the results of that assessment. If no assessment has been conducted, please outline in 

detail why NTPC considers that an internally staffed information technology group 

represents a lower overall cost as compared to an outsourced group, having regard for 

the need to recruit, train, manage and retain highly skilled internal resources. 
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Responses: 

 

(a) and (b) 
 
When NTPC purchases a perpetual software license, that is purchased at the time of software 
implementation, the license and implementation costs are capitalized. Future maintenance 
payments that allow for ongoing support and access to new versions are accounted for under 
operational and maintenance expenses.  
 

Table 1: New IT FTE O&M and Capital Allocation 

 
 
Table 1 breaks down the 2022-23 forecast salary allocation for additional IT FTE’s. Below is a 

description for the nature of work that each position performs: 

 

IT Infrastructure Analyst – Monitoring and maintaining the availability and performance of servers, 

storage, printers, end user devices, and data centers. This includes managing printers to ensure 

availability, performing file system configuration, and monitoring and testing system performance 

and provide performance statistics and reports. The 15.4% of time forecast for capital work is for 

the implementation, installation, and configuration of new hardware assets, providing 

specifications around performance and capacity for hardware replacements, and the 

decommissioning and disposal of assets at end of life. 

 

Applications Support and Maintenance Analyst - Considered the subject matter expert in terms of 

NTPC's software and IT systems. The position is equipped with the technical knowledge to 

perform maintenance on IT systems, as well as consult other areas of the Corporation in the use 

of existing IT systems. The 5.1% of time forecast to capital work is for the implementation of new 

systems. 

 

Manager of IT Applications and Support - Manage the implementation, maintenance, and support 

of relevant software systems which aid in the execution of business processes. The 

responsibilities of the role include managing five employees, project management activities, and 

business relationship management. 2.6% of the positions time is allocated to capital to aid in new 

system implementation, and when called upon as a technical resource for capital jobs. 

FTE Title O&M % Capital %
IT Infrastructure Analyst 84.6% 15.4%
Applications Support and Maintenance Analyst 94.9% 5.1%
Manager of IT Applications and Support 97.4% 2.6%
SCADA Specialist 62.5% 37.5%
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SCADA Specialist - Primarily an administrative role in security, SCADA applications, and SCADA 

operations. The position supports the growth in Operational Technology by monitoring critical 

assets to ensure reliability and implementing security measures on critical assets. The 37.5% of 

time allocated to capital is to support the capital program through the development and 

commissioning of new assets, as well as operational technology upgrades to facilities. 

 
(c) 
 

NTPC has not considered the potential for outsourcing all or a portion of its information technology 

work, the primary reason being reliability and quality of service. Remote communities require both 

scheduled and emergency installs and maintenance services. Considering the need to travel to 

remote communities under short notice, and the lack of qualified information technology 

companies in the North, relying on outsourcing would likely result in a reduction of quality and 

level of service being provided to both NTPC staff and customers. 

 

From a Collective Bargaining perspective, NTPC is also limited in respect to replacing unionized 

staff with outsourced services.  
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Topic:  Human Resources FTEs 

 

Reference: NTPC 2022-23 General Rate Application, PDF pages 89 and 90. 

 

Preamble:   

 

The Corporation has increased its emphasis on the development of new and existing human 

resource policy to ensure compliance with legislation, and the Collective Agreement. Privacy 

legislation compliance has increased both in workload and complexity, requiring specialized 

personnel to manage privacy legislation compliance. NTPC has increased emphasis on training 

and policy development to promote, diversity, equity, and inclusion in the workplace consistent 

with Human Rights legislation. Two FTE’s were added for these legislation compliance initiatives, 

a Human Resources Specialist, and a Human Resources Policy and Privacy Specialist. 

 

TGC requires additional details to understand the need for the additional FTEs. 

 

Requests: 

 

a) Please provide the ratio of NTPC staff as split between operating and capital FTEs.  

 

b)  Further to the information provided in response to a) above, please explain whether any 

of the new human resources FTEs, who provide services to all FTEs, are capitalized 

through overheads.  

 

c) Please explain in further detail why the work contemplated represents a step change 

increase in permanent work rather than a short-term project that can be completed to bring 

the company up to date on compliance requirements.  
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Responses: 

 

(a) 

Table 1: 2022-23 NTPC Staff O&M and Capital Allocation 

 
 

As shown in Table 1, NTPC staff time is forecast to split between 80% O&M and 20% capital 

work. Note that the majority of employees who have time allocated to capital work are not 

allocated at 100%, they are split between O&M and capital. How that time is forecasted is 

dependent on their manager who uses both prior year allocation and expected work for the year.  

 

(b) 

 

There is no time allocated to capital for the new Human Resources FTE’s. They are forecasted 

to be 100% O&M. 

 

(c)  

 

The additional Human Resources Specialist will support additional program work to ensure a safe 

and productive workforce. The programs required are in areas such as psychological health, 

safety implementation, succession planning, leadership development, and diversity, equity and 

inclusion. The success of these programs requires a full-time internal staff position to develop, 

support, and improve these programs over time. 

 

With respect to the Human Resources Policy and Privacy Specialist, there are legislative 

requirements related to access to information and privacy protection. Previously, this was the 

responsibility of the Corporate Secretary, however, given the nature of the work required it has 

been determined to be more appropriate to be completed by Human Resources. Additionally, 

Human Resources has a number of corporate policies that are required to be created and/or 

amended, which will also include the development and delivery of training requirements, which 

will be continuous. 

 

Please see response TGC.NTPC-5 (f). 

 

 

% Allocation
O&M 80.0%
Capital 20.0%
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Topic:  Projects and Engineering FTE’s 

 

Reference: NTPC 2022-23 General Rate Application, PDF page 90, lines 8 to 14. 

 

Preamble: 

 

Replacing aging infrastructure continues to be a primary focus for the Corporation. The increase 

in capital projects has resulted in the addition of five FTE’s in Projects and engineering. These 

positions include, a Manager of Portfolio Planning and Control, a Project Manager, a Financial 

Project Analyst, a Lead Planner and Scheduler, and a Lead Estimator and Cost Controller. The 

cost of the incremental FTE’s supporting the capital management process are charged to capital 

and not included in the O&M expenses. 

 

TGC requires additional information to understand the need for the forecast FTEs. 

 

Requests: 

 

a) Please prepare a table which provides the following information: 

i. Annual actual capital expenditures from 2018/19 to 2020/21; 

ii. Annual forecast capital expenditures for 2021/2022 and 2022/23; 

iii. Annual internal salary costs of the projects and engineering department for 

each of the periods listed in i. and ii.; 

iv. The ratio of internal salary costs to capital expenditures for each year. 

 

b) Based on the information provided in response to a), please comment on whether there 

appears to be an alignment of internal resources with the overall level of actual and 

forecast capital expenditures. 

 

c) Please provide any evidence available to NTPC which supports that the work to replace 

aging infrastructure is incremental as compared to prior periods.  
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Responses: 

 

(a) 

 

Table 1: NTPC Capital Expenditure and Salary Costs ($000) 

 
 

Table 1 provides NTPC’s annual capital expenditure and internal salary costs of the projects and 

engineering division from 2018-19 to 2020-21 and forecasts for 2021-22 to 2022-23. Note that 

the decrease in salary expense in 2020-21 is due to a higher vacancy rate and an organizational 

restructure resulting in three asset managers moving to the operations divisions. 

 

(b) 

 

The information in Table 1 highlights that alignment between NTPC’s capital expenditure and 

internal resources is not consistent year over year. The internal resources required in the Projects 

and Engineering division are determined by what is needed to meet the long-term requirements 

of NTPC’s base capital program. In any given year NTPC uses a combination of internal and 

external resources to meet the requirements of its capital program. The extent to which outside 

resources are required is determined by the volume and scope of the capital projects. When 

NTPC experiences a higher volume of capital projects temporarily, or when projects are outside 

of employee’s area of expertise, NTPC does not increase its internal resources in terms of 

additional FTEs in the Projects and Engineering division. The additional work is met with the 

utilization of outside resources in the form of consultants for design and project management of 

capital projects. Additional outside resources will continue to be required in the near future as the 

proposed NTPC 5-year capital plan has an average expenditure of $60.33 million to continue 

replacing aging infrastructure. Increases in salaries and contractors required for the capital 

program are offset to the extent that third party funding is available for the capital program. 

 

 

 

2018-19 2019-20 2020-21 2021-22 2022-23

Capital Expenditure 38,842      44,889      43,237      36,463      62,739      

Proj & Eng Salary Expense 3,104        4,145        2,965        3,422        3,728        

Salary to Capital Expenditure 8.0% 9.2% 6.9% 9.4% 5.9%

Actuals Forecast
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(c) 

 

Please see response HR/FS.NTPC-8. 
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Topic:  Operational FTEs 

 

Reference: NTPC 2022-23 General Rate Application, PDF pages 90 and 91. 

 

Preamble: 

 

Operational improvement through increased preventative maintenance continues to be a focus 

for the Corporation, leading to a need to add eight new positions. 

 

• Operations added six new FTE’s, a Plant Superintendent/Trades Helper, a Hydro 

Electrical Field Engineer, a System Operator, a Powerline Technician, and an Electrician 

in both the Hydro and Thermal regions. 

• Two additional positions that support Operations are the Senior Vegetation Coordinator 

for increased focus on the Corporation’s brushing program. An Environmental Licensing 

Analyst position was created to support the management of environmental licenses and 

permits required for operations and projects. 

 

TGC seeks a better understanding of the forecast need for the operational FTEs proposed by 

NTPC. 

 

Requests: 

 

a) Has NTPC prepared a detailed activity-based assessment of its annual maintenance 

needs? For example, a detailed breakdown of the number of person hours required to 

perform certain tasks such as overhead line maintenance, vegetation management, etc. 

If no detailed activity-based forecast of its resources has been performed, please fully 

explain what specific data was used and relied upon by NTPC to arrive at the conclusion 

that additional resources were required to perform specific work. 

 

b) Please prepare a table which breaks down the total headcount and FTEs from 2018/19 to 

2022/23 for positions included in Operations. In addition, please provide the capitalization 

rate for the positions, both directly and indirectly capitalized separately. 

 

c) Why does NTPC require an increased focus on its brushing program? Specifically, what 

part of the existing program is deficient and why?  
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d) Please provide a forecast of the required vegetation management volumes both 

historically and forecast from the period 2018-19 to 2022-23. 

 

 

Responses: 

 

(a) 

 

All of the additional positions support NTPC’s focus on providing safe and reliable power while 

maintaining a reasonable cost level consistent with these priorities. 

 

With respect to the Transmission and Distribution division maintenance, which includes 

vegetation management, NTPC has schedules for the coming year's maintenance. With various 

tools such as pole testing, thermal imagery, non-destructive assessments and vegetation 

assessments, NTPC has generated a comprehensive maintenance program to apply across the 

Territory and its large environmental differences. 

 

For the Hydro and Thermal generation divisions maintenance, NTPC operational needs 

assessment is based on quantity of work and the type of work required for planned work for 

preventative maintenance, and ongoing corrective maintenance caused by unplanned events. 

NTPC’s CMMS system is the primary resource for ongoing maintenance and overhauls, as the 

system guides preventative maintenance resources and schedules for plants.  

 

Operational maintenance needs assessments are also dependent on NTPC’s capital program. 

Aging infrastructure is a key contributor to the amount of corrective maintenance required by 

operations, while the size and scope of NTPC’s capital program is a key contributor to converting 

corrective maintenance to preventive maintenance required by operations. 

 

Regulatory work to support environmental licensing has both regular submission requirements as 

well as one =-time requirements driven by specific capital or operational projects undertaken by 

NTPC. The number and complexity of environmental licensing requirements is increasing due to 

changing Regulator requirements. 

 

Additional information provided in response HR/FS.NTPC-9. 
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(b) 

 
Table 1: Count and Allocation of NTPC Operational Positions 

 
 

Table 1 provides the breakdown of total headcount and FTEs from 2018-19 to 2022-23 for NTPC 

operational positions. Note that the information in Table 1 is for the positions included in NTPC’s 

Hydro, Thermal, and Transmission and Distribution divisions, as well as the Chief Operating 

Officer position.  

 

(c) 

 

NTPC has addressed brushing costs before the PUB over multiple GRAs, seeking to achieve a 

level of spending that is sustainable and helps manage vegetation growth at a level that does not 

risk system reliability and public safety. The approvals for the needed level of brushing expense 

have not generally been provided through the GRA processes. 

 

- In the 2006-08 GRA, NTPC proposed establishing the corporate-wide budget for brushing 

at approximately $400k/year1. Instead, after review, the Board established the budget at 

$126k and $129k in 2006/07 and 2007/08 respectively2.  Despite this low allowance, 

NTPC was not able to scale back its brushing program as far as these PUB-approved 

levels. NTPC instead spent an average of $355k from 2007/08 to 2011/123. 

 

- In the 2012-14 GRA, NTPC indicated an increase in brushing was required to 

approximately $550k/year, The Board approved this forecast4. 

 

 
1 See Board Order 13-2007, table 6.5. 
2 Order 4-2008, page 8-9. 
3 Board Decision 9-2013, page 12. 
4 Board Decision 9-2013, page 12. 

2018-19 2019-20 2020-21 2021-22 2022-23
Total FTE 113.25 114.25 119.25 119.25 121.00
Total Headcount 115.00 116.00 121.00 121.00 123.00

O&M 89.9% 91.1% 95.0% 92.4% 91.2%
Direct Capital 6.4% 6.1% 3.9% 4.9% 4.1%
Indirect Capital 3.7% 2.8% 1.1% 2.8% 4.7%

Actual Forecast
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- By the 2016-19 GRA, NTPC proposed brushing expenses totaling $710k-$738k over the 

3 Test Years, having just spent $686k and $694k in the most 2 recent years of actuals 

(2014-15 and 2015-16). The Board approved $437k to $455k per year5 

 

From 2018-19 to 2021-22 NTPC has spent between $536k and $727k per year. NTPC has simply 

not been able to constrain budgets to the degree sought by the PUB, and the deferral of brushing 

is clearly showing the issues with the level of spending. In this GRA, the budget is proposed to 

increase to $936k combined for distribution and transmission. The budgets for 2022-23 are based 

on prioritization by NTPC’s Vegetation Coordinator, now an internal staff position to ensure the 

program is delivered consistently and to the highest priority areas.  

NTPC is not alone among utilities requiring significant increases to brushing efforts. Major utility 

industry changes in vegetation management needs and expectations are underway, driven by a 

confluence of climate change (growth rate, fire risk), recent forest fire experience (e.g., BC, 

California, Alberta), community safety expectations (e.g., roles of transmission lines as fire 

breaks, reducing incidents of outages due to fires), insurance industry expectations, and utility 

programs that in many cases have not kept up with tree growth. For example, BC Hydro is 

requiring an expansion of its vegetation management program from between $40-$50 million per 

year over the period 2012-2020, to $84 million per year by 20256. Altalink Management has 

undertaken extensive work on Wildfire Mitigation including Right-of-Way upgrades that are 

ongoing, which include removing dangerous or hazardous trees and more aggressive trimming 

activities7. 

 

NTPC has not been keeping up with its vegetation growth. This not only creates more vegetation 

that requires brushing in future years, but NTPC has reached the point where vegetation growth 

has encroached onto its Transmission lines and Distribution systems and   NTPC has lost 

approximately one third of its transmission Right of Ways (ROW) due to overgrowth. Spending on 

brushing in prior years has not kept up with the vegetation growth cycles and with climatic changes 

- vegetation growth has increased in both height and volume which is pushing the costs of clearing 

that increased growth exponentially higher because at a certain point vegetation starts to come 

in range of NTPC’s transmission and distribution system and become “danger trees”. These trees 

cannot be cleared as part of normal brushing practice and required specialized certification to 

address. These certified professionals are not available in the NWT, which adds even further to 

costs with travel and accommodation additions. As NTPC works to address the catch-up portion 

 
5 Board Order 16-2017, page 58-59. 
6 BC Hydro RRA, pdf page 334-335 of 1079, at 
https://docs.bcuc.com/Documents/Proceedings/2021/DOC_64005_B-2-BCH-F23-F25-RRA-public.pdf 
7 AUC Decision 26509-D01-2022 section 9.5 
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of brushing over the next few years to move into a keep up pace, the costs of brushing will be 

reduced in volume as well as in the skills required to maintain the level of brushing when brushing 

requirements can be addressed at a more localized level.  

 

NTPC is using the increase in budget to support a number of strategies to address the long-

term operational impacts of vegetation growth. The new Vegetation Coordinator will support the 

continued focus and delivery of the program into the future as well as implementing new 

strategies to address the catch up and the keep up portions of the program. For example, 

herbicide applications for 13 Hydro sub-stations are underway this summer. NTPC is 

addressing future ROW widening as part of mitigating the risks and impacts from climate 

change and future fires – this program is not included for action in the current GRA as it remains 

under investigation. 

 

(d) 

 

Historically NTPC has not had a Vegetation Coordinator to manage and monitor a structured 

brushing plan. However, with the newly created Integrated Vegetation Management Program 

(IVMP), a renewed strategic initiative to drive a cyclic vegetation management plan will return 

NTPC ROW to original conditions, severely reducing wildfire hazards as well as increasing the 

Corporations reliability to maintain a safe and continuous power supply. 
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Topic:  Overheads 

 

Reference: NTPC 2022-23 General Rate Application, PDF page 117, Schedule 5.5. 

 

Preamble: 

 

 
 

TGC notes that annual overheads appear to vary significantly from year to year. TGC requires 

further information to better understand the overhead policy in place at NTPC. 

 

Requests: 

 

a) Please provide a copy of NTPC’s overhead policy, which explains at a minimum, which 

costs are included in overheads, why inclusion of those costs is reasonable, and any 

changes in the overhead policy from year-to-year. 

 

b) Please provide the most recently completed overhead study for NTPC and disclose the 

date the study was completed. 
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c)  If NTPC has not completed an overhead study within the last 3 years, please fully explain 

how NTPC has confirmed that its overhead charges are reasonable. 

 
d) Please prepare a table in Excel which provides a detailed breakdown on a position-by-

position basis (positions can be numbered to avoid any disclosure of personal information) 

from 2018/19 actuals to 2022/23 forecast. 

 
e) Please provide variance explanations for each change observed on Schedule 5.5 where 

the change is greater than 2% or $0.1 million. 

 
f) Please fully explain what is meant by “direct” versus “indirect” overhead. Are there 

additional directly charged salaries that are charged to projects in addition to amounts 

classified as “direct” overheads? Please fully explain. 

 
g) Please prepare a table in Excel breaking down the capital expenditures in each period 

from 2018/19 actual to 2022/23 forecast by the following components: 

i. Direct charged internal salaries; 

ii. Direct overheads; 

iii. Indirect overheads; 

iv. Supplies, both direct and indirect; 

v. Travel, both direct and indirect; 

vi. External contractors; and 

vii. Other costs (please provide a breakdown at as low a level of detail as available 

to NTPC that can be provided with reasonable effort). 

 

 

Responses: 

 

(a) 

 

Please see TGC.NTPC-10 Attachment 1, which explains the Policy Purpose, what costs are 

included in overheads and the applicable rates to determine overhead amounts. Policy History 

section of the document explains the changes to the policy since the original date of 

implementation. 
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(b) and (c) 

 

There has been no formal study completed in relation to overhead capitalization. NTPC follows 

Policy F-19 in the overhead capitalization which is provided as TGC.NTPC-10 Attachment 1. 

NTPC’s overhead capitalization practice is reviewed annually during the year end audit process 

performed by the Office of the Auditor General and is also reviewed when the preliminary capital 

budget is approved to confirm the overhead rates for the upcoming fiscal year. Ongoing reviews 

take place during the year and adjustments are made if required. 

 

(d)  

 

Please see attached TGC.NTPC-10 Attachment 2. 

 

(e) 
 

NTPC does not differentiate between direct and indirect charges to overhead other than through 

two streams of data entry. Once the overhead charges are in the system, they are consolidated 

and reported by expense element. Table 1 shows the consolidated overheads with the year-to-

year variances by expense element. Fiscal 2021-22 and 2022-23 are forecasted overheads. 

 

Table 1: Consolidated overheads (direct and indirect) by expense element fiscal 2018-19 

to fiscal 2022-23 ($000) 

Total 
Overhead 

2018-19 2019-20 Var 2020-21 Var 2021-22 Var 2022-23 Var 

Salaries 2,741 2,661 (80) 2,427 (234) 2,473 46  2,256 (217) 
Supplies    799    468 (331) 3,021 2,553    457 (2,564)     681 224 
Travel    119    120 1       51 (69)    101 50       93 (8) 

 
Salaries:  

 

Salaries charged to overheads have been declining over the past five years. In 2020-21 overhead 

salaries declined by $0.234 million or 9% during a year when NTPC saw a significant increase in 

consultants (see explanation below under Supplies) while the capital planning process went 

through a process improvement exercise and NTPC implemented the Project Implementation 

Framework (PIF) approach to capital program delivery. When annual capital budgets are higher 

than average, internal resources tend to spend more time on specific projects and salaries 

charged to overheads are lower. The reduction in forecast overhead salaries for 2022-23 of 

$0.217 million is an example of where the annual capital budget is higher than average. 
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Along with time specifically coded to overhead, overhead salary amounts are made up of time not 

specifically allocated to capital projects for positions that are wholly purposed to work on capital 

projects. This time could be related to vacation time, sick leave and other time supporting capital 

in general but not a specific project. See (f) below for further explanation of direct vs indirect 

overhead.  

 

Supplies:  

 

Internal engineering resources increased in 2019-20 over 2018-19 reducing the need for external 

consultants for general capital support (Supplies overheads). In 2020-21, two consulting 

companies were hired to provide general project scoping services for various capital projects due 

to the significant increase in the capital program. Some of the scoping work was tied to potential 

third-party funding. Not all projects were successful in obtaining third party funding and due to 

budget constraints, not all the projects proceeded but the scoping work can be relied on in the 

future if funding opportunities arise. These costs totaled $1.51M and were added to capital 

overheads as they met the test of general support for capital. This work also followed the PIF and 

was part of the early implementation of the improved approach to capital program delivery. The 

increase in consulting costs is consistent with the significant increase in the capital plan (i.e. ICIP 

projects). These consulting resources were not required in 2021-22 as demonstrated by the 

reduction in overhead Supplies. The GRA forecast for overhead Supplies reflects the requirement 

to use external resources to deliver the increased capital program planned for fiscal 2022-23. 

 

Travel: 

 

Variances in overhead travel are minor.  

 

(f) 

 

Direct costs are charges made directly to the overhead account.  These charges include salaries, 

supplies and travel.  Salary charges to this account include staff who work directly in support of 

the capital program and exclude any work directly charged to a specific capital project.   See 

Policy F-19 (2)(a)-(c) and (e)-(g) for examples of amounts charged directly to the overhead pool.   

 

Indirect overhead refers to the costs within the Projects and Engineering Division and one 

department within the IT division. NTPC has identified certain positions as dedicated to capital – 

i.e. their positions would not exist if the Corporation did not have its capital program.  Salaries and 
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wages of these staff are either directly charged to specific capital jobs or charged to their O&M 

cost centers.  Any remaining salary/benefit costs charged to their O&M cost centers and any 

supplies and services, and travel related to these positions are reallocated at the end of each 

month to the overhead pool This includes staff costs related to annual, sick, and other leave.  See 

Policy F-19 (2)(d) for further information. 

 

(g) 

 

Please see TGC.NTPC-10 Attachment 3. 
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Purpose 

The objective of this policy is to ensure overhead is applied to capital jobs on a consistent and 
rational basis in accordance with the Canadian Public Sector Accounting Standards (PSAS) PS 
3150. Should a contradiction exist between this policy and PSAS, PSAS will prevail. 

Policy Statement 

The NTPC accounts for its Tangible Capital Assets (TCA) in accordance with PSAS PS 3150. 
As part of these standards, overhead is a significant component of capital costs. 

Guidelines 

1. General 

a. On an annual basis, a total overhead budget will be established through 
estimates of overhead salaries, material and other overhead costs directly 
attributable to the construction and development activities. The overhead rate is 
determined by the following formula: 

Rate = (total overhead budget (+ unapplied overhead in the 
overhead pool carried forward from the previous year- which 
should be immaterial as goal is year is to allocate such costs to 
projects in progress) divided by the estimated total capital plan for 
the year. 

b. A separate lower overhead rate shall be established for direct purchases (i.e. 
vehicles) at a rate equal to one half of the standard overhead rate. 

c. An overhead rate of 0% will be applied to capitalized fuel (under RRA only). Fuel 
is not capitalized under PSAS. 

d. The starting overhead rate for major projects will be at an overhead rate of 5% 

e. A ”turn key” overhead rate of 2% is to be applied to major projects with little 
internal NTPC resources required for acquisition or construction. 
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f. A separate overhead rate for major capital jobs may be established by NTPC. 

g. Overhead rates should be set so that actual overhead costs incurred during a 
fiscal year are substantially all allocated to capital jobs in progress in the year by 
the end of the fiscal year. 

2. Criteria for Establishing Overhead Budget 

PS3150 requires that overhead costs capitalized in the period be directly attributable to 
the construction or development activity. These include technical and administrative 
work prior to the commencement of and during construction. 

a. Departments involved in capital overhead activities should review their overhead 
budgets annually. The annual review will include all departments. 

b. Salary and benefits overhead budget should be determined through an analysis 
of hours spent on overhead activities. 

c. One hundred percent of capital construction and development planning activities 
for the year (salaries and other costs) will be included in the overhead budget. 

d. Certain employees of the Projects and Engineering division hold positions that 
are considered dedicated to capital construction and development activity jogs 
(and not maintenance and maintenance planning). All of the salaries and wages 
(including all non-productive time such as annual leave), supplies and services, 
and travel and accommodations for these employees are directly assigned to 
either capital jobs (if direct labour and costs) or the overhead pool. The rationale 
for this is that their positions would not exist if the Corporation did not have its 
capital program. 

e. Studies costing less than $25,000 will be budgeted as part of the Operations & 
Maintenance budget process and identified as operational or overhead 
expenses, depending on the nature of the study and if directly attributable to 
active project(s). 
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f. Building costs will be allocated to overhead based on a percentage of head office 
floor space allocated to engineering (who’s time is direct or directly attributable to 
construction and development activity) versus the total head office floor space 
available. 

g. Materials management and warehouse costs, other than salaries, will be 
allocated to overhead based on the number of capital requisitions in proportion to 
the total requisitions. 

3. Overhead Pool and Application of Overheads to Capital Jobs 

a. Overheads will be charged to a pooled capital job account and allocated from the 
pooled account to capital jobs in accordance with Policy F-5 Accounting for 
Property, Plant & Equipment. 

Roles and Responsibilities 

 The Manager, Financial Planning & Analysis is responsible for documenting the 
annual review of overheads and coordinating the budget process for overheads. 

 The Controller is responsible for tracking and reporting the status of the overhead pool 
on a quarterly basis and calculating the annual overhead rate based on the estimated 
capital program.  

 Project Managers are responsible for ensuring capital project briefs reflect the 
appropriate overhead rate. 

 The Chief Financial Officer (CFO) and the Chief Projects & Engineering Officer will 
review overheads applied to projects and use their discretion to assess the 
reasonability of the overhead charged to individual projects. 

 The CFO is responsible for monitoring compliance with this Policy. Non-compliance will 
be reported to the President & CEO and appropriate member(s) of the Senior 
Leadership Group. 
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Related Documents, Policies and Procedures 

 E-2 Capital Planning Policy 

 F-5 Accounting for Property, Plant & Equipment 

Definitions 

 PSAS: Canadian Public Sector Accounting Standards as found in the Canadian Public 
Sector Accounting Standards Handbook (PS 3150)  as amended from time to time. 

 Direct Costs: Costs directly attributable to a specific capital job. (i.e., travel, labour, 
supplies, etc.). 

 Overhead: Capital costs that are directly attributable to capital construction and 
development activities of the Corporation and therefore have long term benefit to the 
Corporation but for various reasons cannot be assigned to any specific capital job (i.e., 
capital planning activities, time spent on completing capital job close-outs, etc.). See 
Policy F-19 for further clarification.   

 Tangible Capital Asset (TCA) The precise definition of TCA can be found in PSAS. 
TCA (or Capital Assets) are assets of a permanent or lasting nature whose useful 
service life is expected to extend over several years. Examples include land, buildings, 
equipment, and furniture. In this policy, the terms TCA, capital assets, tangible capital 
assets and assets are used interchangeably. 

 Major projects is defined as projects with costs totaling $4.5 million or greater. 

 Turn Key projects are defined as projects where there is little management or 
involvement by NTPC in the construction of the asset. 
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Policy History 

Date Revision # Description of Change 

March 15, 2021 6 Update of positions to align with new Organizational 
Chart. 

August 13, 2019 5 Updated for addition of Major Project rate and Turn 
Key Major Project Rate. 

April 07, 2017 4 Updated for senior management decision to apply 0% 
overhead to capitalized fuel (under RRA). 

March 3, 2015 3 Updated for NTPC’s transition to Public Sector 
Accounting Standards. 

November 2013 2 Reformatted to new policy template and general 
revisions for clarity. 

September 18, 2012 1 Amendment to policy and format change. 

March 12, 1999 - Original policy 
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Position # 2018‐19 2019‐20 2020‐21

4001 7                             60                           89                          

4002 187                         260                         194                        

4003 8                             20                           12                          

4010 15                           21                           1                            

4020 0                             ‐                          ‐                         

4022 46                           47                           46                          

4023 ‐                          26                           42                          

4025 31                           9                             22                          

4026 70                           81                           83                          

4027 39                           41                           48                          

4028 100                         90                           77                          

4029 6                             2                             ‐                         

4030 2                             6                             1                            

4031 0                             ‐                          ‐                         

4032 0                             ‐                          ‐                         

4033 0                             ‐                          ‐                         

4034 6                             ‐                          ‐                         

4035 ‐                          ‐                          16                          

4036 7                             16                           11                          

4037 0                             ‐                          ‐                         

4038 11                           ‐                          ‐                         

4040 76                           71                           25                          

4041 87                           77                           36                          

4042 71                           74                           36                          

4043 34                           66                           55                          

4044 11                           4                             ‐                         

4045 53                           44                           23                          

4046 19                           39                           28                          

4047 59                           20                           40                          

4048 43                           62                           38                          

4050 1                             ‐                          19                          

4051 20                           57                           29                          

4052 ‐                          ‐                          ‐                         

4053 183                         202                         174                        

4054 ‐                          145                         67                          

4055 3                             ‐                          ‐                         

4057 1                             28                           18                          

4058 51                           61                           47                          

4059 1                             2                             6                            

4062 0                             ‐                          ‐                         

Total Costs ($000s)
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Position # 2018‐19 2019‐20 2020‐21

Total Costs ($000s)

4063 21                           2                             0                            

4064 47                           4                             1                            

4068 0                             ‐                          ‐                         

4069 99                           144                         159                        

4070 1                             ‐                          ‐                         

4071 2                             ‐                          ‐                         

4073 0                             ‐                          ‐                         

4074 98                           87                           69                          

4076 2                             32                           ‐                         

4077 196                         218                         171                        

4082 95                           86                           83                          

4083 0                             ‐                          97                          

4084 36                           167                         86                          

4085 0                             ‐                          ‐                         

4086 2                             0                             ‐                         

4087 0                             0                             ‐                         

4089 6                             9                             6                            

4090 0                             ‐                          ‐                         

4091 0                             ‐                          ‐                         

4099 43                           1                             ‐                         

4101 57                           39                           19                          

4102 0                             ‐                          ‐                         

4103 0                             ‐                          ‐                         

4104 0                             ‐                          ‐                         

4105 5                             ‐                          ‐                         

4106 1                             ‐                          ‐                         

4107 0                             ‐                          ‐                         

4108 1                             ‐                          ‐                         

4109 0                             ‐                          ‐                         

4110 0                             ‐                          ‐                         

4111 55                           68                           59                          

4112 1                             ‐                          ‐                         

4113 1                             ‐                          ‐                         

4114 19                           ‐                          ‐                         

4115 22                           17                           17                          

4116 4                             ‐                          ‐                         

4117 13                           7                             12                          

4118 2                             ‐                          ‐                         

4119 4                             ‐                          ‐                         

4120 3                             ‐                          ‐                         
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Position # 2018‐19 2019‐20 2020‐21

Total Costs ($000s)

4121 0                             ‐                          ‐                         

4122 28                           28                           ‐                         

4125 1                             ‐                          ‐                         

4126 0                             ‐                          8                            

4127 92                           108                         121                        

4129 3                             ‐                          ‐                         

4132 0                             ‐                          ‐                         

4133 2                             ‐                          ‐                         

4134 4                             ‐                          ‐                         

4135 0                             ‐                          ‐                         

4137 1                             ‐                          ‐                         

4138 2                             ‐                          ‐                         

4139 3                             ‐                          ‐                         

4142 0                             ‐                          ‐                         

4143 4                             ‐                          ‐                         

4144 1                             ‐                          ‐                         

4145 0                             7                             ‐                         

4147 0                             ‐                          ‐                         

4148 0                             ‐                          ‐                         

4149 125                         65                           102                        

4150 0                             ‐                          ‐                         

4151 63                           0                             ‐                         

4153 0                             ‐                          ‐                         

4154 0                             ‐                          ‐                         

4155 2                             2                             3                            

4156 2                             ‐                          ‐                         

4157 6                             ‐                          ‐                         

4158 1                             ‐                          ‐                         

4159 0                             ‐                          ‐                         

4162 0                             ‐                          ‐                         

4163 3                             ‐                          ‐                         

4165 0                             ‐                          ‐                         

4166 3                             ‐                          ‐                         

4178 0                             ‐                          ‐                         

4179 0                             ‐                          ‐                         

4183 1                             ‐                          ‐                         

4184 1                             ‐                          ‐                         

4186 0                             ‐                          ‐                         

4187 1                             ‐                          ‐                         

4188 0                             ‐                          ‐                         
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Position # 2018‐19 2019‐20 2020‐21

Total Costs ($000s)

4189 4                             ‐                          ‐                         

4192 3                             ‐                          ‐                         

4195 0                             ‐                          ‐                         

4196 0                             ‐                          ‐                         

4197 0                             ‐                          ‐                         

4199 2                             ‐                          ‐                         

4268 2                             2                             ‐                         

4292 4                             ‐                          ‐                         

4298 ‐                          1                             1                            

4300 0                             ‐                          ‐                         

4305 1                             ‐                          ‐                         

4306 0                             ‐                          ‐                         

4307 17                           14                           13                          

4310 100                         95                           109                        

4312 2                             ‐                          ‐                         

4313 8                             1                             ‐                         

4314 0                             ‐                          ‐                         

4315 1                             ‐                          ‐                         

4316 0                             ‐                          ‐                         

4317 1                             ‐                          ‐                         

4318 51                           51                           62                          

4324 1                             ‐                          ‐                         

4325 0                             ‐                          ‐                         

4328 0                             ‐                          ‐                         

4329 0                             ‐                          ‐                         

4330 0                             ‐                          ‐                         

4331 0                             ‐                          ‐                         

4333 0                             ‐                          ‐                         

4335 1                             ‐                          ‐                         

4336 0                             ‐                          ‐                         

4337 3                             ‐                          ‐                         

4338 5                             ‐                          ‐                         

4339 1                             ‐                          ‐                         

4341 4                             ‐                          0                            

4343 5                             ‐                          ‐                         

4349 5                             ‐                          ‐                         

4350 0                             ‐                          ‐                         

4351 0                             ‐                          ‐                         

4352 0                             ‐                          ‐                         

4354 0                             ‐                          ‐                         
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Position # 2018‐19 2019‐20 2020‐21

Total Costs ($000s)

4355 0                             ‐                          ‐                         

4356 0                             ‐                          ‐                         

4357 0                             ‐                          ‐                         

4359 3                             ‐                          ‐                         

4360 0                             ‐                          ‐                         

4905 0                             ‐                          ‐                         

4910 1                             ‐                          ‐                         

4911 2                             ‐                          ‐                         

4948 0                             ‐                          ‐                         

4952 0                             ‐                          ‐                         

Casuals Various 70                           85                           57                          

Non‐specific adj 2                             (305)                        (114)                       

Total 2,742                     2,662                     2,427                    
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Forecast

 2018-19       2019-20 2020-21 2021-22

i.                          Direct charged internal salaries 3,186 3,684 3,120 2,554

ii. & iii.          Direct and Indirect Overhead 5,402 2,362 3,585 2,827

iv.            Direct Materials 4,622 5,990 3,735 5,352

v.            Direct/Indirect Travel 920 1,078 777 832

vi.             External Contractors and Consultants 22,410 28,094 29,469 22,145

vii.            Other - Construction Camps 160 467 134 533

                  Other - Direct Freight 279 690 442 554

                  Other - Equipment rental 15 5 15 166

         Other - Fuel/Lubes 1,150 1,516 366 24

         Other - IDC                                       698 1,003 1,594 1,476

38,842 44,889 43,237 36,463

Capital Spending ($000s)
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Topic:  Supplies and Services 

 

Reference: NTPC 2022-23 General Rate Application, PDF pages 92 and 93. 

 

Preamble: 

 

• $1.544 million increase due to the higher insurance premiums. 

• $0.300 million increase in contractors and consultants to support the asset management 

maintenance plan. 

• $0.340 million increase in consultants and contractors to support portfolio planning and 

control. As the Corporation continues to emphasize the need for capital replacement 

projects, capital stage gating process are required for project scoping and procurement 

improvements. 

• $0.205 million increase in consultants and contractors in hydro operations related to tower 

maintenance and other building safety, as well as community automation. 

• $0.246 million increase in human resources consultants and contractors for legal and risk 

management. Legal costs have increased as the Corporation revises procurement 

contracts for increased risk management and safety compliance and to update the terms 

and conditions for standard business practices. The Corporation also faces increased 

legal compliance in areas such as safety, civil claims, contractual risk management, 

collective bargaining and privacy protection. 

•  $0.560 million decrease in contractors and consultants to support information 

technologies. The increase in FTE count has reduced the requirement to outsource for 

information and technologies system maintenance and development. 

• $0.170 million increase in software licenses for information technologies to support the 

initiative of increased cyber security. 

• $0.316 million increase related to hydro maintenance and camp expenses. Camp 

expenses include the cost of food, cooking and maintaining the hydro camps. A new 

contract for cooking and cleaning services was issued increasing costs significantly over 

the 2018-19 Test Year. Inflation has increased grocery expenses as the cost of food 

continues to increase. Other increases include annual shut down costs, as OEM experts 

are used, and preventative maintenance. 

 

TGC requires additional information to better understand why the costs outlined above are 

required and unavoidable. This is particularly the case in light of the significant increase in forecast 

FTEs, some of whom are forecast to do similar work. 
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Requests: 

 

a) For insurance costs, please provide a detailed explanation and table summarizing: 

i. The types of insurance NTPC purchases. 

ii. The limits for each insurance product purchased. 

iii. A general description of the types of risks the insurance is intended to cover 

and when the insurance would pay out. 

iv. To the extent the insurance relates to physical asset insurance, why it is cost 

effective in light of the current hard insurance market to purchase the insurance 

as opposed to using self-insurance. 

v. The rates and volumes for each insurance product from 2018/19 actual to 

2022/23 forecast, which support the calculated premiums. 

 

b) Please explain in further detail what specifically NTPC’s asset management plan is, the 

benefits of the asset management plan both in the short and long term, and what specific 

work is forecast to be performed that is incremental from prior years. 

 

c) For the $0.340 of consultants and contractors to support portfolio planning and control, 

please fully explain how this work differs from the work that will be performed by the 

forecast FTE additions, and why the FTE additions forecast to be added cannot complete 

the forecast work, by specific reference to the forecast work that is expected to be 

performed. 

 

d) For the $0.246 million increase in human resources consultants and contractors for legal 

and risk management, please fully explain how this work differs from the work that will be 

performed by the forecast FTE additions, and why the FTE additions forecast to be added 

cannot complete the forecast work, by specific reference to the forecast work that is 

expected to be performed. 

 

e) For the $0.560 million decrease in contractors and consultants to support information 

technologies, please provide all evidence available to NTPC that demonstrates the 

savings in contractors and consultants in both the short and long term offsets the 

increased salaries from the new FTEs forecast to be added. As part of the analysis, please 

include a reasonable forecast for all internal costs related to employees that are not paid 

to contractors, including benefits, incentive compensation, vacation, training costs, office 

costs, rental costs and the potential payout of severance costs. 
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Responses: 

 

(a)  

 

i), ii) and v) 

 

Please see TGC.NTPC-11 Attachment 1 - schedule of insurance coverages and premiums from 

2018-19 to forecast 2022-23. 

 

iii) 

 

For each line of coverage described below, the policy would pay NTPC an amount equal to the 

actual loss sustained by the corporation, less applicable deductible or self-insured retention up to 

the limit specified in the policy. 

 

Property 

 

All Risks of direct physical loss or damage to real property and tangible personal property, except 

as excluded, coverage includes earthquake, flood, windstorm and boiler & machinery excluding 

business interruption and has a waiting period for extra expense. 

 

Contractor’s equipment 

 

Insurance for specific property listed, or any part of such property in the event of a claim for loss, 

destruction or damage by a peril for which insurance is provided. The need to purchase this type 

of coverage typically arises from contractual terms. 

 

Commercial general liability (CGL) 

 

CGL covers claims arising from damage or injury caused by a business’s operations or products, 

or on its premises to third parties.  

 

Non-owned Aircraft 

 

Insurance for claims which the insured shall become legally liable to pay as damages for Bodily 

Injury and property Damage caused by an Occurrence arising out of the use of a Non-owned 

Aircraft. 
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Aviation Liability 

 

Insurance for legal liability to a third party arising out of Airport Operations (e.g., hydro site 

airstrips) including fueling, and fixed base operations. 

 

Auto Liability 

 

Includes coverage for third party liability, vehicle accident benefits (arising from death or bodily 

injury) and loss or damage to insured vehicles. 

 

Professional Liability 

 

Insurance for claims of errors, omissions, or negligent acts in the rendering of professional 

services. 

 

Group Accidental Death and Dismemberment 

 

Insurance for a person’s accidental death or dismemberment, which is the loss—or loss of use—

of body parts or functions. 

 

Directors and Officers Liability (D&O) 

 

The basic purpose of D&O coverage is to protect corporate directors and officers and the 

Corporation from Indemnifiable and non-indemnifiable claims made against them by third parties 

for acts or omissions committed in their official capacity. 

 

Crime 

 

Insurance for claims arising from losses associated with fraud or forgery originating inside or 

outside the organization through paper or computerized transactions. Insurance includes the cost 

to investigate a claim. 

 

iv) 

 

In 2019 NTPC had experienced a loss, which combined with a property insurance market that 

was beginning to harden resulted in a rate increase of 35.7%. The full insurance program was 

broadly remarketed; however, it was found competitive alternatives were not available. At the 
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time, rate increases for loss free accounts were in the range of 10% to 20% with claims penalties 

often resulting in an additional 25% rate increase. NTPC chose to increase the property deductible 

from $300,000 to $1,000,000 to mitigate the full impact of this increase with the year-over-year 

rate increase of 35.7%. Contributing to the premium increase was an increase in insured values 

of 7.5%. 

 

In 2020 the previous loss continued to increase, and the hard insurance market was fully 

developed. Property insurance rate increases were commonly above 50% on renewals with an 

adverse loss experience. On this renewal the year-over-year rate increase was 40.24%; however, 

NPTC thoroughly reviewed insured values and identified a reduction of 14% in values. NTPC also 

elected to increase the deductible from $1,000,000 to $1,500,000. These two actions reduced the 

impact of rate increases to a 20% increase in premium. 

 

In 2021 the impact of the previous adverse claims experience had been largely priced into the 

rates; however, the hard market was still persisting with rate increases commonly in the 20% plus 

range; however, NTPC’s rate increase was 9.2%. With insured values rising by a modest 3.9% 

the overall increase in premium 13.5%. 

 

Working with our Broker, NTPC makes insurance buying decisions based on the financial impact 

loss could have on the organization. The decisions to increase deductibles; while impactful, would 

not threaten the financial stability of NTPC. Decisions with respect to reduction in limits or 

increased levels of self-insurance would, however, pose a significant risk to the organization. 

NTPC’s ability to operate as a going concern would be impacted without dramatic increase in 

revenue to offset uninsured loss. This would particularly be the case if multiple losses were to 

occur in a policy period. 

 

(b)  
 
Historically NTPC used its Asset Managers and an asset management plan to evaluate the health 
of NTPC’s assets. Asset health is a measure of the asset condition and expected asset future 
performance. The asset health rating or asset health index (AHI) allows electric utilities to assess 
whether assets, or groups of assets are nearing the end of their lifecycle and is used to assess 
the requirement to replace compared to the continuing costs of maintenance 
  
As with many other electric utilities today, NTPC is facing the challenge of finding the optimal 
replacement or maintenance moment for assets in the system. This is a challenge as the aging 
infrastructure is spread across a large territory and financial and staffing resources are limited. 
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The focus of NTPC’s asset management program is on asset optimization (reducing operating 
budgets while ensuring a safe, sustainable and reliable system).  

 
The additional $0.300 million budgeted in 2022-23 is intended to cover the operational costs of 
managing new assets into NTPC’s system as a result of the replacement of aging infrastructure. 
The introduction of new assets into the system – specifically new plants in Lutselk’e and Sachs 
Harbour as well as new manufacturer gensets in What Ti and Gameti, new EGHRU unit in Inuvik 
and new camp in Taltson will likely result in additional operational costs in the first year of 
operations to resolve deficiencies, additional training, and adjustments to the existing 
infrastructure. Historically these costs have been accommodated through existing operations and 
maintenance costs when there was a slower / lower rate for replacement of assets. Given the 
quantity of new assets replacing aging infrastructure in 2022-23, additional funds were added to 
the budget to provide for these operational costs. 
 
(c) 
 
The costs for consultants and contractors for the portfolio planning and control group is to support 
scoping and design of capital projects. NTPC has placed an additional emphasis on project 
scoping to accurately identify project requirements and cost estimates associated with the work. 
This is similar to the work performed by the FTEs in the portfolio planning and control group, 
although, due to the volume of the capital plan for 2022-23, NTPC does not have the capacity to 
manage the workload. Consultants are also required for portfolio planning and control as NTPC’s 
internal resources do not have all of the required expertise for NTPC’s entire capital plan. 
 
Although the $0.340 million for portfolio planning and control is a variance explanation for increase 
in consultants and contractors from the 2018-19 Test Year to the 2022-23 Forecast, there is an 
offset to the O&M budget for these items through use of the overhead supplies account that results 
in these costs being charged to capital projects and recovered over the life of those projects.  
 
Please see response TGC.NTPC-8 (b) for more information on NTPC relationship between 
internal resources and capital expenditure. 
 
(d) 
 

Many of the costs associated with the human resources consultants and contractors are with 

respect to legal costs for work not done within NTPC. Two primary examples would be counsel 

for grievance arbitrations and chief negotiator for Collective Bargaining. NTPC resources are and 

will continue to be involved extensively in these processes; however, legal support will continue 

to be required.  
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Although costs associated with human resources consultants and contractors have increased 

relative to the 2018-19 test year, they are forecast to decrease relative to 2020-21 actuals and 

the 2021-22 forecast. This is because expected legal costs related to ATIPP requests will be 

reduced with the addition of the HR Privacy & Policy Specialist position. Where there were many 

external costs associated with these requests in the past, NTPC will do the majority of the work 

in-house and request support as needed and / or if advice is required. Table 1 below provides the 

year over year cost for human resources consultants and contractors for NTPC. 

 

Table 1: NTPC Human Resources Consultants and Contractors Costs ($000s) 

 

 
 
(e) 
 

Two NTPC new positions in the IT department, Infrastructure Support and Applications Support 
& Maintenance Analyst, were specifically developed to bring in-house work formerly performed 
though outside contracted resources. These two positions have a budgeted all-inclusive total cost 
of $318,000, and have offset contractor costs of $492,000.  Existing positions have had tasks 
added which had been previously performed by contractors further utilizing employees for IT 
maintenance and development. 

2018-19 2018-19 2019-20 2020-21 2021-22 2022-23
Test Year Actual Actual Actual Forecast Forecast

Consultants and Contractors 104         338         206         389         477         350         
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Northwest Territories Power Corporation
Insurance Summary 2018/19 to 2022/2023

Item

November 2018 to 

November 2019

November 2019 to 

November 2020*

Year over Year 

Change

September 2020 to 

September 2021

Year over Year 

Change

September 2021 to 

September 2022

Year over Year 

Change

September 2022 to 

September 2023 

Estimate

Property 

Limit 405,000$                      450,000$                        11% 450,000$                         0% 450,000$                     0%

Flood, Earthquake, Wind Limit (Separately) 405,000$                      450,000$                        11% 200,000$                         ‐56% 200,000$                     0%

Main Deductible 300$                             1,000$                            233% 1,500$                              50% 1,500$                         0%

Premium 1,363$                          1,858$                            36% 2,240$                              21% 2,543$                         14% 2,797$                          

Insured Value 1,098,500$                  1,181,045$                    8% 1,014,973$                      ‐14% 1,054,946$                  4%

Rate/$100 Value 0.1241$                        0.1573$                          27% 0.2206$                            40% 0.2409$                       9%

Contractors Equipment

Limit 1,000$                          1,000$                            0% 1,000$                              0% 1,000$                         0%

Deductible 10$                                10$                                  0% 10$                                    0% 10$                               0%

Premium 29$                                33$                                  11% 49$                                    50% 57$                               16% 60$                               

Liability

Limit (Primary/Excess) 50,000$                        50,000$                          0% 50,000$                            0% 50,000$                       0%

Products Aggregate Limit 95,000$                        95,000$                          0% 95,000$                            0% 95,000$                       0%

Main Deductible 250$                             250$                                0% 250$                                 0% 250$                             0%

Premium 118$                             126$                                7% 164$                                 30% 187$                             14% 206$                             

Non‐owned Aircraft

Limit (20 Seats) 20,000$                        20,000$                          0% 20,000$                            0% 20,000$                       0%

Deductible nil nil nil nil 

Premium 13$                                14$                                  10% 16$                                    10% 18$                               15% 19$                               

Aviation Liability

Limit  20,000$                        20,000$                          0% 20,000$                            0% 20,000$                       0%

Deductible  1$                                  1$                                    0% 1$                                      0% 1$                                 0%

Premium 3$                                  4$                                    11% 4$                                      21% 6$                                 33% 6$                                  

Auto Liability

Limit 2,000$                          2,000$                            0% 2,000$                              0% 2,000$                         0%

Deductible nil nil nil nil

Premium 26$                                29$                                  13% 29$                                    0% 31$                               6% 32$                               



NORTHWEST TERRITORIES POWER CORPORATION 

2022‐23 GENERAL RATE APPLICATION

TGC.NTPC‐11 Attachment 1

June 13, 2022

Northwest Territories Power Corporation
Insurance Summary 2018/19 to 2022/2023

Item

November 2018 to 

November 2019

November 2019 to 

November 2020*

Year over Year 

Change

September 2020 to 

September 2021

Year over Year 

Change

September 2021 to 

September 2022

Year over Year 

Change

September 2022 to 

September 2023 

Estimate

Professional Liability

Limit 250$                             250$                                0% dna dna

Aggregate Limit 500$                             500$                                0% dna dna

Deductible

Premium 3$                                  3$                                    3% dna dna

Group AD&D

Limit 10,000$                        1,000$                            ‐90% 1,000$                              0% 1,000$                         0%

Aggregate Limit 10,000$                        10,000$                          0% 10,000$                            0% 10,000$                       0%

Deductible nil nil nil nill 

Premium 2$                                  3$                                    7% 3$                                      0% 1$                                 ‐61% 1$                                  

Directors & Officers (January)

Limit 10,000$                        12,000$                          20% 12,000$                            0% 12,000$                       0%

Deductible 25$                                25$                                  0% 25$                                    0% 25$                               0%

Premium 18$                                18$                                  0% 18$                                    0% 26$                               48% 30$                               

Crime (January)

Limit 1,000$                          1,000$                            0% 1,000$                              0% 1,000$                         0%

Deductible 25$                                50$                                  100% 50$                                    0% 50$                               0%

Premium 5$                                  5$                                    0% 5$                                      0% 5$                                 0% 6$                                  

Brokerage Fee 76$                                76$                                  0% 76$                                    0% 76$                               0% 80$                               

Total Premium/Fee 1,651$                          2,163$                            31% 2,599$                              20% 2,945$                         13% 3,237$                          

*these are annual premiums. The actual premium was prorated to a September 1, 2020 Renewal
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Topic:  Return on Equity 

 

Reference: NTPC 2022-23 General Rate Application, PDF pages 134 and 135. 

 

Preamble: 

 

In Decision 16-2017 the Board approved a Return on Equity of 8.0% noting that it considered both 

the reduced risk arising from GNWT risk mitigation and the last generic rate of return determined 

by the Alberta Utilities Commission (AUC) (8.3%). The AUC’s most recently approved ROE is 

8.5% for 2022, somewhat higher than the 8.3% referenced by the Board in Decision 16-2017. 

Despite the increase in the AUC generic rate of return since NTPC’s 2016-19 GRA, the 

Corporation is proposing to maintain its ROE at 8.0%. NTPC makes this proposal in order to 

simplify the review process for the current GRA but without prejudice to the ability to seek a higher 

return more consistent with peer utilities in future applications. The Corporation notes the 

requested ROE is lower than other recent electric industry ROEs including: 

 

 9.30% ROE for 2017 for NUL-Yellowknife. 

 9.10% 2015 ROE for NUL-NWT. 

 The long-term target ROE for SaskPower of 8.50% approved by the Crown Investments 

Corporation. 

 Yukon Energy Corporation’s 2018 ROE of 8.70%. 

 

TGC is interested in whether NTPC is over or underachieving its approved ROE. 

 

Requests: 

 

a) Please prepare a reconciliation between NTPC’s approved ROE from 2018/19 to 2021/22 

and the actual achieved ROE. As part of the reconciliation please identify all major drivers 

for the change in ROE and provide a brief explanation for why the variance occurred and 

contributed to a difference. 

 

b) Please confirm that NTPC’s assessment of its required ROE is not based on any specific 

formula (i.e. CAPM, DCF, etc), and instead is derived generally from comparable 

information as set out in the referenced material above. If not confirmed, please explain. 
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Responses: 

 

(a) 

 

Table 1 summarizes the Corporation’s annual actual ROE compared to its approved ROE for 

2018-19 through 2020-21. The Corporation has not completed its audit for 2021-22 and therefore 

the actual ROE is not available. The Corporation notes that it does not earn a ROE on Thermal 

Zone assets but instead targets an interest coverage ratio of 1.5x the average cost of long-term 

debt, which is substantially lower than the 8.00% ROE. This information was also provided in 

Schedule 7.0 of the GRA. 

 

Table 1: Comparison of Actual and Approved ROE 

 2018-19 2019-20 2020-21 

Actual ROE 5.10% 6.84% 0.40% 

Approved ROE 8.00% 8.00% 8.00% 

 

Key drivers of cost and revenue differences that result in lower actual ROE compared to approved 

ROE in each year include: 

 

 In 2018-19 actual generation function operations and maintenance expense was $2.2 

million higher than forecast due to higher salaries and wages expense reflecting Collective 

Agreement settlement cost and higher than forecast and maintenance required on diesel 

generation units. 

 In 2019-20 actual ROE was only moderately lower than the approved 8.00%. 

 In 2020-21 general expenses and common costs were $2.6 million higher than the prior 

year as a result of costs related to NTPC's response to COVID-19 and a ransomware 

attack. Hydro generation costs were $0.6 million higher than the prior year. NTPC 

experienced three unexpected shutdowns at hydro facilities in the North Slave region as 

a result of aging infrastructure. This resulted in higher staff costs, primarily overtime for 

plant operations. Administration costs were $0.6 million higher than the prior year mainly 

due to increased insurance premiums.   

 

In addition, electricity sales revenue has declined from $110.4 million in 2018-19 to $109.8 million 

in 2019-20, and $109.5 million in 2020-21. 
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(b) 

 

Confirmed.  

 

The Corporation did not rely on CAPM, DCF or other tests. The simplified approach to proposing 

a ROE for the 2022-23 Test Year is similar to that used in the previous GRA. This approach 

reduces regulatory complexity and costs consistent with the principles set out in the 2009 Creating 

a Brighter Future Report. In the Corporation’s view a more detailed study would likely support an 

ROE somewhat higher than 8.00% as evidenced by the recent increase in the Alberta Utilities 

Commission generic ROE.  

 

The Corporation also notes the Yukon Utilities Board Order 2022-03 recently approved a fair ROE 

of 8.7% for Yukon Energy, which is then reduced by 50 basis points pursuant to Yukon Order-in-

Council 1995-90.1  

 

 
1 Yukon Utilities Board Order 2022-03. Appendix A: Reasons for Decision. Available: 
https://yukonutilitiesboard.yk.ca/pdf/Board_Orders_2020/Appendix_A_to_Board_Order_2022-03.pdf 
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Topic:  Depreciation Study 

 

Reference: NTPC 2022-23 General Rate Application, Concentric Depreciation Study. 

 

Preamble: 

 

TGC requests additional information to better understand the impact of the proposed depreciation 

and net salvage adjustments. 

 

Requests: 

 

a) Please prepare a reconciliation in a working Excel file of the calculated depreciation rate 

and dollars as applied for and as previously approved for each account studied by 

Concentric. 

 

b) Please prepare a reconciliation in a working Excel file of the calculated salvage rate and 

dollars as applied for and as previously approved for each account studied by Concentric. 

 

c) As part of the response to b), please also provide the calculated salvage rate and dollars 

based on the following: 

i. Concentric’s previously recommended salvage estimates for each account 

on the basis of reflecting the full cost of salvage through rates; and 

ii. It is unclear if Concentric has proposed new baseline recommended 

salvage rates per its report (i.e. a revised “full recommended percentage”). 

If Concentric has proposed updated salvage parameters in its salvage 

study for each account, please provide revised rates and dollars amounts 

by account based on those  recommendations. 

 

d) Please confirm the timing of Concentric’s last full net salvage study and the timing for 

completion of the next full net salvage study. 

 

e) Assuming no current salvage study exists, does Concentric agree that given the time value 

of money and inflationary pressures relative to historic investment that salvage estimates 

likely have increased as a whole since the previous net salvage study? Please fully explain 

your response and provide any quantitative analysis, particularly if Concentric considers 

that net salvage rates have decreased or stayed the same since the previous study. 
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f) Within its study, Concentric points out that the studied retirement, additions and other plant 

transactions span a much greater period than the retirements plotted as actual observed 

data points. Please fully explain why Concentric has chosen to truncate the retirement 

data in its study. Please also comment on how the conclusions would change if all 

available data had been plotted. Finally, if no further data is available outside of the plotted 

data, please fully explain how Concentric has managed to conclude that the truncated 

retirement data is reflective of the true retirement history of the studied accounts. 

 

g) If data is available, please revise each set of plotted retirement data for each account to 

include all available retirement data for each account. Please comment on how the 

approved and applied for curves fit to the observed data and explain whether any of 

Concentric’s conclusions or findings change based on the revised observed data. Finally, 

please provide the best fit curve that provides the lowest residual measure for each 

account using the revised data. 

 

h) For each account, please provide a listing of every curve studied by Concentric and the 

residual measure of that curve. Please explain why each of the studied curves, if not 

selected, were deemed to be inferior to the applied for curve. 

 

i) In addition to the information requested in h) above, please provide one figure for each 

account that graphs the observed retirement data points against each of the curves 

studied by Concentric. 

 

j) For each account studied, please identify the Iowa curve that provides the best residual 

measure to the observed retirement data. If a specific account has an Iowa curve with a 

better residual measure, please fully explain why that Iowa curve was not selected by 

Concentric. 

 

k)  TGC observes that the observed range of years of data points varies from account to 

account. TGC is concerned that there may be selection bias in the determination of the 

data to plot. If not explained in the responses provided above, please fully explain how 

Concentric has chosen for each account the selected retirement data to plot in the 

observed life curves as compared to the totality of the retirement data that may be 

available to Concentric. 
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l) TGC has reviewed the record and it does not appear as though the peer analysis referred 

to by Concentric has been filed. If not filed, please submit the peer analysis completed by 

Concentric. If filed, please provide a reference to where on the record the analysis exists. 

 

m) Further to the response to l), please confirm or otherwise update the peer analysis to 

ensure that all Canadian provinces and territories are reflected in the peer analysis and 

that to the extent possible, the peer analysis reflects each account included in the 

depreciation study. 

 

n) Further to the response to l) and m), please provide a reference to where the information 

was obtained to complete the peer analysis and confirm whether the information reflects 

applied for or approved rates. Finally, please ensure the peer analysis provided includes 

both average service lives and net salvage parameters. 

 

 

Responses: 

 

(a) and (b) 

 

Please see TGC.NTPC-13 Attachment 1 for the requested information. Please note that positive 

salvage rates are accounted for in the live depreciation rates as there is no accrual mechanism 

for positive salvage through the cost of removal process. This accounts for the difference in the 

net salvage provision change of approximately $0.940 million shown in Chapter 6 of the 

Application and $0.953 million shown in TGC.NTPC-13 Attachment 1. 

 

(c) 

 

i. Please see TGC.NTPC-13 Attachment 1 for the requested information. 

 

ii. In the 2020 Depreciation Study Concentric undertook net salvage study by account, 

which is presented in Chapter 7 of the Depreciation Study. However, Concentric 

recommended net salvage rates incorporated a continued phased in approach to net 

salvage and did not propose any other baseline salvage rates in the study. 
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(d) 

 

A full net salvage study was conducted as part of the 2020 depreciation study. The details of this 

study are included at PDF pages 272 through 302 of the General Rate Application. Concentric 

recommends the completion of a further full net salvage study with the next depreciation study, 

typically in three to five years. 

 

(e) 

 

Concentric notes that a full study was completed in preparation of the current depreciation study. 

In general, Concentric agrees that the net salvage requirement at the time of retirement is 

impacted by the time value of money and inflationary pressures. Therefore, in the circumstances 

where the recovery of net salvage is deferred, there is an increased burden of recovery transferred 

to future users. Concentric notes an industry wide trend of increased net salvage rates given the 

inflationary pressures resulting from increased average service life indications. 

 

NTPC notes that recovery of net salvage is measured as a percentage of assets, based on ratios 

that include the effects of inflation. Therefore, inflationary pressures are already included in the 

net salvage estimates. NTPC also notes that the current phase-in of net salvage is being 

implemented because of a previous pause on collections, driven by a large surplus in the net 

salvage account. The intent is not to drive an increased burden to future customers – it was to 

avoid overburdening customers in the early 2010s when the account was already in a significant 

surplus position, at a time when other rate pressures were material. The pause approach was 

also approved by the PUB. 

 

(f) 

 

Concentric notes that the “retirements, additions, and other plant transactions” are used in the 

calculation of the placement band, while the “retirements” noted are used in the calculation of the 

experience band. A timing difference between assets placed in service and removed from service 

is expected and typical throughout the regulated utility industry.  Concentric did not truncate the 

data used in the retirement rate analysis except for circumstances where exposures dipped below 

the one percent point of total exposures. Concentric notes that the use of retirement data is 

dependent on the availability of reliable aged retirement transactions. The use of experience 

bands exceeding 25 years for most accounts is considered a robust sample size. 

 

 



Information Request 

 NTPC 2022-23 General Rate Application

 Thermal Generation Communities 

  TGC.NTPC-13 

 

June 13, 2022 Page 5 of 6 

 

(g) 

 

Please see TGC.NTPC.13(g) Attachment 2 for the graphical representation and Residual 

Measure of all accounts with the truncation at one percent of total exposures removed. Curve 1 

represents the Iowa curve selected for the current depreciation study and Curve 2 represents the 

currently approved Iowa curve. Concentric’s software calculates the Residual Measure of all 

curves plotted, however it does not have the ability to mathematically calculate the best fitting 

Iowa Curve. As such, a mathematical fit to the data has not been included in this response. 

Concentric confirms that for every account, the recommendation would not have changed due to 

the removal of the truncation at one percent of total exposures. This is because Concentric 

reviews the mathematical and visual fit of all curves using both truncated and non-truncated data 

sets before the selection of the final curve. 

 

(h) 

 

Please see TGC.NTPC-13 Attachment 3 and TGC.NTPC-13 Attachment 4. 

 

(i) 

 

Please see the response to TGC.NTPC-13 (h). 

 

(j) 

 

Concentric’s software calculates the Residual Measure of all curves plotted, however it does not 

mathematically calculate the best fitting Iowa Curve. Concentric relies upon a process of visual 

fitting and mathematically checking the fit when selecting the Iowa curve estimate. This allows 

Concentric to ensure that the Iowa curves selected are appropriately considering all data points 

deemed relevant without placing undue influence on data points which may require lesser 

weighting. 

 

(k) 

 

As discussed in the response to TGC.NTPC-13 (f), Concentric included all data available in the 

experience and placement bands selected. 
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(l) 

 

Please see TGC.NTPC-13 Attachment 5 for the peer review. The following list is where the 

depreciation studies can be found with the relevant public utility commissions. All depreciation 

parameters listed are as approved, unless noted otherwise. 

 

 ATCO Electric Distribution was decided within proceeding 24195 with the Alberta Utilities 

Commission. 

 ATCO Electric Transmission was decided within proceeding 24964 with the Alberta 

Utilities Commission.  

 FortisBC was submitted to the British Columbia Utilities Commission in 2019 and includes 

data through December 31, 2017.  

 FortisAlberta was submitted to the Alberta Utilities Commission in 2011 and decided 

through a negotiated settlement process. As such, the Iowa curves listed represent the 

estimates provided by Gannett Fleming (now Concentric) at the time of filing. 

 Manitoba Hydro was submitted to the Manitoba Public Utilities Board as part of Manitoba 

Hydro General Rate Application 2014-15 and 2015-16. 

 

(m) 

 

Mr. Kennedy has performed depreciation studies for the majority of the investor owned and Crown 

corporation electric utilities throughout Canada, including utilities in every province and territory, 

and a number of American states. Through this expertise, Mr. Kennedy is able to match utilities 

with their best peer comparable utilities to ensure that practices are similar enough to draw 

reasonable conclusions. This also allows for the consideration of local climate, political leadership, 

and physical condition of the assets in service – all of which are important in the selection of the 

final depreciation parameters. As such, it would not be reasonable to include a peer utility from 

every province and territory as not every province and territory has a good peer for NTPC which 

has had a study completed by Mr. Kennedy. Mr. Kennedy also notes that while he has worked in 

every province and territory within Canada, he has not completed a study on electric assets in 

Quebec or Prince Edward Island. As such, it would not be appropriate for utilities from these 

provinces to be included in the peer review process. 

 

(n) 

 

Please see the response to TGC.NTPC-13 Attachment 5. 



NORTHWEST TERRITORIES POWER CORPORATION
2022-23 GENERAL RATE APPLICATION

TGC.NTPC-13 Attachment 1
June 13, 2022

FERC DESCRIPTION

2022-23 Mid-Year 
PPE (net of 

Inactive Assets) Existing Proposed Existing Proposed Change
EUG

118 Solar Photovoltaic Assets 3,661                     4.00% 4.00% 146                     146                     -                 
121 Wind (10)                         2.50% 2.50% (0)                        (0)                        -                 
131 Heat Recovery Systems          7,797                     3.57% 3.57% 278                     278                     -                 
155 Microturbines -                         -                 

HYDRO -                 
330 Land and Land Rights 4,109                     -                      -                      -                 
331 Structures & Improvements 18,012                   1.00% 1.00% 180                     180                     -                 
332 Resv., Dams & Waterways 71,626                   1.00% 1.00% 716                     716                     -                 
333 Turbines and Generators 50,206                   2.00% 1.82% 1,004                  914                     (90)                 
334 Accessory Electric Equip. 25,736                   2.50% 2.00% 643                     515                     (129)               
335 Misc. Power Plant Equip. 3,745                     4.86% 4.35% 182                     163                     (19)                 
336 Roads & Bridges 11,605                   2.00% 2.00% 232                     232                     -                 

LEASED ASSETS -                 
330 Land and Land Rights -                         -                      -                      -                 
331 Structures & Improvements 6,576                     1.00% 1.00% 66                       66                       -                 
332 Resv., Dams & Waterways 6,110                     1.00% 1.00% 61                       61                       -                 
333 Turbines and Generators 9,891                     2.00% 1.82% 198                     180                     (18)                 
334 Accessory Electric Equip. 2,591                     2.50% 2.00% 65                       52                       (13)                 
335 Misc. Power Plant Equip. 733                        4.86% 4.35% 36                       32                       (4)                   
336 Roads & Bridges 439                        2.00% 2.00% 9                         9                         -                 

DIESEL -                 
340 Land and Land Rights 1,072                     -                      -                      -                 
341 Structures & Improvements 72,299                   3.12% 2.86% 2,256                  2,066                  (190)               
342 Fuel Holders, Prod., & Access. 32,662                   3.33% 3.70% 1,088                  1,210                  122                
343 Prime Movers 91,855                   4.24% 4.35% 3,895                  3,994                  99                  
344 Generators 9,380                     3.57% 3.13% 335                     294                     (41)                 
345 Accessory Electric Equip. 41,718                   4.17% 3.57% 1,740                  1,490                  (250)               
346 Misc. Power Plant Equip. 3,737                     4.55% 4.35% 170                     163                     (7)                   
348 Energy Storage Equipment - Produ 1,484                     4.00% 5.00% 59                       74                       15                  

TRANSMISSION -                 
350 Land and Land Rights 5                            -                      -                      -                 
351 Clearing Land & Rights of Way 3,121                     1.54% 1.54% 48                       48                       -                 
352 Structures & Improvements 3,912                     2.50% 2.22% 98                       87                       (11)                 
353 Station Equipment 18,211                   3.45% 3.13% 628                     569                     (59)                 
354 Towers & Fixtures 15,624                   1.54% 1.54% 241                     240                     (0)                   
355 Poles & Fixtures 5,618                     2.22% 2.22% 125                     125                     0                    
356 OH Conductors & Devices 11,470                   1.67% 1.67% 192                     191                     (0)                   
357 Underground Conduit 12                          3.33% 3.33% 0                         0                         0                    
358 Underground Conduct. & Dev. 16                          3.33% 3.33% 1                         1                         0                    
359 Roads & Trails 1,010                     2.50% 2.22% 25                       22                       (3)                   

DISTRIBUTION -                 
360 Land and Land Rights 339                        -                      -                      -                 
361 Structures & Improvements 860                        2.50% 2.50% 22                       22                       -                 
362 Station Equipment 3,191                     4.00% 4.00% 128                     128                     -                 
363 Storage Battery Equip. 380                        6.67% 6.67% 25                       25                       -                 
364 Poles & Fixtures 18,742                   2.00% 2.00% 375                     375                     -                 
365 OH Conductors & Devices 5,779                     1.82% 1.82% 105                     105                     -                 
366 Underground Conduit 129                        3.33% 3.33% 4                         4                         -                 
367 Undergrd Conduct. & Devices 973                        3.33% 3.33% 32                       32                       -                 
368 Line Transformers 8,834                     2.00% 2.00% 177                     177                     -                 
369 Services 2,875                     1.82% 1.82% 52                       52                       -                 
370 Meters 5,114                     5.56% 5.56% 284                     284                     -                 
371 Install. on Cust. Premises 11                          5.56% 5.56% 1                         1                         -                 
372 Leased Prop. on Cust. Prem. 0.00% 0.00% -                      -                      -                 
373 Street Lighting 2,121                     2.08% 2.22% 44                       47                       3                    

GENERAL -                 
389 Land and Land Rights 338                        -                      -                      -                 

390.1 Head Office Building 5,533                     1.54% 1.54% 85                       85                       -                 
390.2 Structures & Improvements 15,854                   3.97% 4.00% 629                     634                     5                    

382 Computers 9,613                     20.00% 20.00% 1,923                  1,923                  -                 
391 Office Furniture & Equip. (1,495)                    6.67% 6.67% (100)                    (100)                    -                 
383 Software 13,105                   10.00% 10.00% 1,311                  1,311                  -                 
392 Transportation Equip. 4,736                     11.90% 10.56% 564                     500                     (63)                 
393 Stores Equip. 869                        6.67% 6.67% 58                       58                       -                 
394 Tools, Shop, & Garage Equip. 965                        6.67% 6.67% 64                       64                       -                 
395 Laboratory Equip. 489                        4.00% 4.00% 20                       20                       -                 
396 Power Operated Equip. 7,174                     3.70% 3.41% 265                     245                     (21)                 
397 Communication Equip. 10,081                   4.97% 4.50% 501                     454                     (47)                 
398 Misc. Equip. 508                        6.67% 6.67% 34                       34                       -                 
399 Other Tangible Property 626                        5.00% 5.00% 31                       31                       -                 

Insurance Proceeds (19,519)                  (375)                    (371)                    4                    

Total 634,260                 20,975                20,256                (718)               

2022-23 Amortization Expense Under Existing and Proposed Rates - Life ($000

Life Amortization Rates Life Amortization Expense



NORTHWEST TERRITORIES POWER CORPORATION
2022-23 GENERAL RATE APPLICATION

TGC.NTPC-13 Attachment 1
June 13, 2022

FERC DESCRIPTION

2022-23 Mid-Year 
PPE (net of 

Inactive Assets) Existing Proposed Existing Proposed Existing Proposed Change
1729 EUG

118 Solar Photovoltaic Assets 3,661                     4.00% 4.00% -                     -                     -                 
121 Wind (10)                         2.50% 2.50% 0.13% 0.13% (0)                       (0)                       -                 
131 Heat Recovery Systems          7,797                     3.57% 3.57% -                     -                     -                 
155 Microturbines -                         -                 

1721 & 1731 HYDRO -                 
330 Land and Land Rights 4,109                     -                     -                     -                 
331 Structures & Improvements 18,012                   1.00% 1.00% 0.03% 0.08% 5                        14                      10                  
332 Resv., Dams & Waterways 71,626                   1.00% 1.00% 0.03% 0.08% 18                      57                      39                  
333 Turbines and Generators 50,206                   2.00% 1.82% 0.05% 0.15% 25                      73                      48                  
334 Accessory Electric Equip. 25,736                   2.50% 2.00% 0.06% 0.16% 17                      41                      24                  
335 Misc. Power Plant Equip. 3,745                     4.86% 4.35% 0.20% 0.22% 7                        8                        1                    
336 Roads & Bridges 11,605                   2.00% 2.00% 0.05% 0.16% 6                        19                      13                  

1726 LEASED ASSETS -                 
330 Land and Land Rights -                         -                     -                     -                 
331 Structures & Improvements 6,576                     1.00% 1.00% 0.03% 0.08% 2                        5                        4                    
332 Resv., Dams & Waterways 6,110                     1.00% 1.00% 0.03% 0.08% 2                        5                        3                    
333 Turbines and Generators 9,891                     2.00% 1.82% 0.05% 0.15% 5                        14                      9                    
334 Accessory Electric Equip. 2,591                     2.50% 2.00% 0.06% 0.16% 2                        4                        2                    
335 Misc. Power Plant Equip. 733                        4.86% 4.35% 0.20% 0.22% 1                        2                        0                    
336 Roads & Bridges 439                        2.00% 2.00% 0.05% 0.16% 0                        1                        0                    

1722 & 1732 DIESEL -                 
340 Land and Land Rights 1,072                     -                     -                     -                 
341 Structures & Improvements 72,299                   3.12% 2.86% 0.13% 0.37% 90                      269                    178                
342 Fuel Holders, Prod., & Access. 32,662                   3.33% 3.70% 0.17% 0.93% 54                      302                    249                
343 Prime Movers 91,855                   4.24% 4.35% 0.17% 0.35% 156                    319                    163                
344 Generators 9,380                     3.57% 3.13% 0.09% 0.16% 8                        15                      6                    
345 Accessory Electric Equip. 41,718                   4.17% 3.57% 0.11% 0.29% 44                      119                    75                  
346 Misc. Power Plant Equip. 3,737                     4.55% 4.35% -                     -                     -                 
348 Energy Storage Equipment - Prod 1,484                     4.00% 5.00% -                     -                     -                 

1723 & 1733 TRANSMISSION -                 
350 Land and Land Rights 5                            -                     -                     -                 
351 Clearing Land & Rights of Way 3,121                     1.54% 1.54% -                     -                     -                 
352 Structures & Improvements 3,912                     2.50% 2.22% -                     -                     -                 
353 Station Equipment 18,211                   3.45% 3.13% 0.09% 0.31% 15                      57                      41                  
354 Towers & Fixtures 15,624                   1.54% 1.54% 0.04% 0.20% 6                        31                      25                  
355 Poles & Fixtures 5,618                     2.22% 2.22% 0.05% 0.29% 3                        16                      13                  
356 OH Conductors & Devices 11,470                   1.67% 1.67% 0.04% 0.22% 5                        25                      20                  
357 Underground Conduit 12                          3.33% 3.33% -                     -                     -                 
358 Underground Conduct. & Dev. 16                          3.33% 3.33% -                     -                     -                 
359 Roads & Trails 1,010                     2.50% 2.22% -                     -                     -                 

1724 & 1734 DISTRIBUTION -                 
360 Land and Land Rights 339                        -                     -                     -                 
361 Structures & Improvements 860                        2.50% 2.50% -                     -                     -                 
362 Station Equipment 3,191                     4.00% 4.00% -                     -                     -                 
363 Storage Battery Equip. 380                        6.67% 6.67% -                     -                     -                 
364 Poles & Fixtures 18,742                   2.00% 2.00% 0.05% 0.10% 9                        19                      9                    
365 OH Conductors & Devices 5,779                     1.82% 1.82% 0.04% 0.09% 3                        5                        3                    
366 Underground Conduit 129                        3.33% 3.33% -                     -                     -                 
367 Undergrd Conduct. & Devices 973                        3.33% 3.33% -                     -                     -                 
368 Line Transformers 8,834                     2.00% 2.00% 0.00% 0.10% -                     9                        9                    
369 Services 2,875                     1.82% 1.82% 0.04% 0.15% 1                        4                        3                    
370 Meters 5,114                     5.56% 5.56% -                     -                     -                 
371 Install. on Cust. Premises 11                          5.56% 5.56% -                     -                     -                 
372 Leased Prop. on Cust. Prem. 0.00% 0.00% -                     -                     -                 
373 Street Lighting 2,121                     2.08% 2.22% 0.05% 0.18% 1                        4                        3                    

1725 & 1735 GENERAL -                 
389 Land and Land Rights 338                        -                     -                     -                 

390.1 Head Office Building 5,533                     1.54% 1.54% -                     -                     -                 
390.2 Structures & Improvements 15,854                   3.97% 4.00% -                     -                     -                 

382 Computers 9,613                     20.00% 20.00% -                     -                     -                 
391 Office Furniture & Equip. (1,495)                    6.67% 6.67% -                     -                     -                 
383 Software 13,105                   10.00% 10.00% -                     -                     -                 
392 Transportation Equip. 4,736                     11.90% 10.56% -                     -                     -                 
393 Stores Equip. 869                        6.67% 6.67% -                     -                     -                 
394 Tools, Shop, & Garage Equip 965                        6.67% 6.67% -                     -                     -                 
395 Laboratory Equip. 489                        4.00% 4.00% -                     -                     -                 
396 Power Operated Equip. 7,174                     3.70% 3.41% -                     -                     -                 
397 Communication Equip. 10,081                   4.97% 4.50% -                     -                     -                 
398 Misc. Equip. 508                        6.67% 6.67% -                     -                     -                 
399 Other Tangible Property 626                        5.00% 5.00% -                     -                     -                 

Insurance Proceeds (19,519)                  

Total 634,260                 485                    1,438                 953                

2022-23 Amortization Expense Under Existing and Proposed Rates - Salvage ($000)

Life Amortization Rates Salvage Rates Salvage Amortization Exp.



NORTHWEST TERRITORIES POWER CORPORATION
2022-23 GENERAL RATE APPLICATION

TGC.NTPC-13 Attachment 1
June 13, 2022

FERC DESCRIPTION

2022-23 Mid-Year 
PPE (net of 

Inactive Assets) Existing Proposed Existing Proposed Existing Proposed Change
1729 EUG

118 Solar Photovoltaic Assets 3,661                     4.00% 4.00% 146                                146                                -             
121 Wind (10)                         2.50% 2.50% 0.13% 0.13% (0)                                   (0)                                   -             
131 Heat Recovery Systems          7,797                     3.57% 3.57% 278                                278                                -             
155 Microturbines -                         -             

1721 & 1731 HYDRO -             
330 Land and Land Rights 4,109                     -             
331 Structures & Improvements 18,012                   1.00% 1.00% 0.03% 0.08% 185                                195                                10               
332 Resv., Dams & Waterways 71,626                   1.00% 1.00% 0.03% 0.08% 734                                774                                39               
333 Turbines and Generators 50,206                   2.00% 1.82% 0.05% 0.15% 1,029                             987                                (42)             
334 Accessory Electric Equip. 25,736                   2.50% 2.00% 0.06% 0.16% 660                                556                                (104)           
335 Misc. Power Plant Equip. 3,745                     4.86% 4.35% 0.20% 0.22% 189                                171                                (18)             
336 Roads & Bridges 11,605                   2.00% 2.00% 0.05% 0.16% 238                                251                                13               

1726 LEASED ASSETS -             
330 Land and Land Rights -                         -             
331 Structures & Improvements 6,576                     1.00% 1.00% 0.03% 0.08% 67                                  71                                  4                 
332 Resv., Dams & Waterways 6,110                     1.00% 1.00% 0.03% 0.08% 63                                  66                                  3                 
333 Turbines and Generators 9,891                     2.00% 1.82% 0.05% 0.15% 203                                194                                (8)               
334 Accessory Electric Equip. 2,591                     2.50% 2.00% 0.06% 0.16% 66                                  56                                  (10)             
335 Misc. Power Plant Equip. 733                        4.86% 4.35% 0.20% 0.22% 37                                  33                                  (4)               
336 Roads & Bridges 439                        2.00% 2.00% 0.05% 0.16% 9                                    9                                    0                 

1722 & 1732 DIESEL -             
340 Land and Land Rights 1,072                     -             
341 Structures & Improvements 72,299                   3.12% 2.86% 0.13% 0.37% 2,346                             2,334                             (12)             
342 Fuel Holders, Prod., & Access. 32,662                   3.33% 3.70% 0.17% 0.93% 1,142                             1,512                             371            
343 Prime Movers 91,855                   4.24% 4.35% 0.17% 0.35% 4,051                             4,313                             262            
344 Generators 9,380                     3.57% 3.13% 0.09% 0.16% 343                                308                                (35)             
345 Accessory Electric Equip. 41,718                   4.17% 3.57% 0.11% 0.29% 1,783                             1,609                             (174)           
346 Misc. Power Plant Equip. 3,737                     4.55% 4.35% 170                                163                                (7)               
348 Energy Storage Equipment - Produ 1,484                     4.00% 5.00% 59                                  74                                  15               

1723 & 1733 TRANSMISSION -             
350 Land and Land Rights 5                            -             
351 Clearing Land & Rights of Way 3,121                     1.54% 1.54% 48                                  48                                  -             
352 Structures & Improvements 3,912                     2.50% 2.22% 98                                  87                                  (11)             
353 Station Equipment 18,211                   3.45% 3.13% 0.09% 0.31% 644                                626                                (18)             
354 Towers & Fixtures 15,624                   1.54% 1.54% 0.04% 0.20% 247                                272                                25               
355 Poles & Fixtures 5,618                     2.22% 2.22% 0.05% 0.29% 128                                141                                13               
356 OH Conductors & Devices 11,470                   1.67% 1.67% 0.04% 0.22% 196                                216                                20               
357 Underground Conduit 12                          3.33% 3.33% 0                                    0                                    0                 
358 Underground Conduct. & Dev. 16                          3.33% 3.33% 1                                    1                                    0                 
359 Roads & Trails 1,010                     2.50% 2.22% 25                                  22                                  (3)               

1724 & 1734 DISTRIBUTION -             
360 Land and Land Rights 339                        -             
361 Structures & Improvements 860                        2.50% 2.50% 22                                  22                                  -             
362 Station Equipment 3,191                     4.00% 4.00% 128                                128                                -             
363 Storage Battery Equip. 380                        6.67% 6.67% 25                                  25                                  -             
364 Poles & Fixtures 18,742                   2.00% 2.00% 0.05% 0.10% 384                                394                                9                 
365 OH Conductors & Devices 5,779                     1.82% 1.82% 0.04% 0.09% 108                                110                                3                 
366 Underground Conduit 129                        3.33% 3.33% 4                                    4                                    -             
367 Undergrd Conduct. & Devices 973                        3.33% 3.33% 32                                  32                                  -             
368 Line Transformers 8,834                     2.00% 2.00% 0.00% 0.10% 177                                186                                9                 
369 Services 2,875                     1.82% 1.82% 0.04% 0.15% 54                                  57                                  3                 
370 Meters 5,114                     5.56% 5.56% 284                                284                                -             
371 Install. on Cust. Premises 11                          5.56% 5.56% 1                                    1                                    -             
372 Leased Prop. on Cust. Prem. 0.00% 0.00% -             
373 Street Lighting 2,121                     2.08% 2.22% 0.05% 0.18% 45                                  51                                  6                 

1725 & 1735 GENERAL -             
389 Land and Land Rights 338                        -             

390.1 Head Office Building 5,533                     1.54% 1.54% 0.00% 0.00% 85                                  85                                  -             
390.2 Structures & Improvements 15,854                   3.97% 4.00% 0.00% 0.00% 629                                634                                5                 

382 Computers 9,613                     20.00% 20.00% 1,923                             1,923                             -             
391 Office Furniture & Equip. (1,495)                    6.67% 6.67% 0.00% 0.00% (100)                               (100)                               -             
383 Software 13,105                   10.00% 10.00% 1,311                             1,311                             -             
392 Transportation Equip. 4,736                     11.90% 10.56% 0.00% 0.00% 564                                500                                (63)             
393 Stores Equip. 869                        6.67% 6.67% 58                                  58                                  -             
394 Tools, Shop, & Garage Equip. 965                        6.67% 6.67% 64                                  64                                  -             
395 Laboratory Equip. 489                        4.00% 4.00% 20                                  20                                  -             
396 Power Operated Equip. 7,174                     3.70% 3.41% 0.00% 0.00% 265                                245                                (21)             
397 Communication Equip. 10,081                   4.97% 4.50% 0.00% 0.00% 501                                454                                (47)             
398 Misc. Equip. 508                        6.67% 6.67% 34                                  34                                  -             
399 Other Tangible Property 626                        5.00% 5.00% 31                                  31                                  -             

Insurance Proceeds (19,519)                  (375)                               (371)                               4                 

Total 634,260                 21,460                           21,695                           235            

2022-23 Amortization Expense (Schedule 6.0) 21,693                           

Rounding difference 2                                    

Total Amort. Expense (Life and Salvage)Life Amortization Rates Salvage Rates

2022-23 Amortization Expense Under Existing and Proposed Rates - Life and Salvage ($000)



NORTHWEST TERRITORIES POWER CORPORATION
2022-23 GENERAL RATE APPLICATION

TGC.NTPC-13 Attachment 1
June 13, 2022

FERC DESCRIPTION

2022-23 Mid-Year 
PPE (net of 

Inactive Assets)

Proposed 
Life 

Amortization 
Rates

Concentric 
2016 Full 

Recommend
ed Rates

2022-23 GRA 
Proposed

Concentric 
2016 Full 

Recommended 
Rates

2022-23 GRA 
Proposed Difference

1729 EUG
118 Solar Photovoltaic Assets 3,661                     4.00% -                     -                     -                 
121 Wind (10)                         2.50% 0.38% 0.13% (0)                       (0)                       0                    
131 Heat Recovery Systems          7,797                     3.57% -                     -                     -                 
155 Microturbines -                         -                 

1721 & 1731 HYDRO -                 
330 Land and Land Rights 4,109                     -                     -                     -                 
331 Structures & Improvements 18,012                   1.00% 0.30% 0.08% 54                      14                      (40)                 
332 Resv., Dams & Waterways 71,626                   1.00% 0.30% 0.08% 215                    57                      (158)               
333 Turbines and Generators 50,206                   1.82% 0.27% 0.15% 137                    73                      (64)                 
334 Accessory Electric Equip. 25,736                   2.00% 0.40% 0.16% 103                    41                      (62)                 
335 Misc. Power Plant Equip. 3,745                     4.35% 0.44% 0.22% 16                      8                        (8)                   
336 Roads & Bridges 11,605                   2.00% 0.10% 0.16% 12                      19                      7                    

1726 LEASED ASSETS -                 
330 Land and Land Rights -                         -                     -                     -                 
331 Structures & Improvements 6,576                     1.00% 0.30% 0.08% 20                      5                        (14)                 
332 Resv., Dams & Waterways 6,110                     1.00% 0.30% 0.08% 18                      5                        (13)                 
333 Turbines and Generators 9,891                     1.82% 0.27% 0.15% 27                      14                      (13)                 
334 Accessory Electric Equip. 2,591                     2.00% 0.40% 0.16% 10                      4                        (6)                   
335 Misc. Power Plant Equip. 733                        4.35% 0.44% 0.22% 3                        2                        (2)                   
336 Roads & Bridges 439                        2.00% 0.10% 0.16% 0                        1                        0                    

1722 & 1732 DIESEL -                 
340 Land and Land Rights 1,072                     -                     -                     -                 
341 Structures & Improvements 72,299                   2.86% 1.00% 0.37% 723                    269                    (454)               
342 Fuel Holders, Prod., & Access. 32,662                   3.70% 2.78% 0.93% 907                    302                    (605)               
343 Prime Movers 91,855                   4.35% 1.09% 0.35% 998                    319                    (679)               
344 Generators 9,380                     3.13% 0.16% 0.16% 15                      15                      -                 
345 Accessory Electric Equip. 41,718                   3.57% 0.36% 0.29% 149                    119                    (30)                 
346 Misc. Power Plant Equip. 3,737                     4.35% -                     -                     -                 
348 Energy Storage Equipment - Prod 1,484                     5.00% -                     -                     -                 

1723 & 1733 TRANSMISSION -                 
350 Land and Land Rights 5                            -                     -                     -                 
351 Clearing Land & Rights of Way 3,121                     1.54% -                     -                     -                 
352 Structures & Improvements 3,912                     2.22% -                     -                     -                 
353 Station Equipment 18,211                   3.13% 0.63% 0.31% 114                    57                      (57)                 
354 Towers & Fixtures 15,624                   1.54% 0.38% 0.20% 60                      31                      (29)                 
355 Poles & Fixtures 5,618                     2.22% 0.56% 0.29% 31                      16                      (15)                 
356 OH Conductors & Devices 11,470                   1.67% 0.42% 0.22% 48                      25                      (23)                 
357 Underground Conduit 12                          3.33% -                     -                     -                 
358 Underground Conduct. & Dev. 16                          3.33% -                     -                     -                 
359 Roads & Trails 1,010                     2.22% -                     -                     -                 

1724 & 1734 DISTRIBUTION -                 
360 Land and Land Rights 339                        -                     -                     -                 
361 Structures & Improvements 860                        2.50% -                     -                     -                 
362 Station Equipment 3,191                     4.00% -                     -                     -                 
363 Storage Battery Equip. 380                        6.67% -                     -                     -                 
364 Poles & Fixtures 18,742                   2.00% 0.50% 0.10% 94                      19                      (75)                 
365 OH Conductors & Devices 5,779                     1.82% 0.46% 0.09% 26                      5                        (21)                 
366 Underground Conduit 129                        3.33% -                     -                     -                 
367 Undergrd Conduct. & Devices 973                        3.33% -                     -                     -                 
368 Line Transformers 8,834                     2.00% 0.10% 0.10% 9                        9                        -                 
369 Services 2,875                     1.82% 0.18% 0.15% 5                        4                        (1)                   
370 Meters 5,114                     5.56% -                     -                     -                 
371 Install. on Cust. Premises 11                          5.56% -                     -                     -                 
372 Leased Prop. on Cust. Prem. 0.00% -                     -                     -                 
373 Street Lighting 2,121                     2.22% 0.44% 0.18% 9                        4                        (6)                   

1725 & 1735 GENERAL -                 
389 Land and Land Rights 338                        -                     -                     -                 

390.1 Head Office Building 5,533                     1.54% -                     -                     -                 
390.2 Structures & Improvements 15,854                   4.00% -                     -                     -                 

382 Computers 9,613                     20.00% -                     -                     -                 
391 Office Furniture & Equip. (1,495)                    6.67% -                     -                     -                 
383 Software 13,105                   10.00% -                     -                     -                 
392 Transportation Equip. 4,736                     10.56% -                     -                     -                 
393 Stores Equip. 869                        6.67% -                     -                     -                 
394 Tools, Shop, & Garage Equip 965                        6.67% -                     -                     -                 
395 Laboratory Equip. 489                        4.00% -                     -                     -                 
396 Power Operated Equip. 7,174                     3.41% -                     -                     -                 
397 Communication Equip. 10,081                   4.50% -                     -                     -                 
398 Misc. Equip. 508                        6.67% -                     -                     -                 
399 Other Tangible Property 626                        5.00% -                     -                     -                 

Insurance Proceeds (19,519)                  

Total 634,260                 3,805                 1,438                 (2,367)            

2022-23 Net Salvage Expense - 2016 Full Cost vs 2022-23 GRA Proposed ($000)

Salvage Rates Salvage Amortization Exp.



Northwest Territories Power Corporation

Account 11800.00 - Other Utility Plant - Solar Panels
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Northwest Territories Power Corporation

Account 12100.00 - Other Utility Plant - Wind Turbines
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Northwest Territories Power Corporation

Account 13100.00 - Other Utility Plant - Residual Heat System
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Northwest Territories Power Corporation

Account 33100.00 - Hydro Plant - Structures and Improvements
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Northwest Territories Power Corporation

Account 33200.00 - Hydro Plant - Reservoirs, Dams, and Waterways
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Northwest Territories Power Corporation

Account 33300.00 - Hydro Plant - Water Wheels, Turbines, and Generators
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Northwest Territories Power Corporation

Account 33400.00 - Hydro Plant - Accessory Electric Equipment
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Northwest Territories Power Corporation

Account 33500.00 - Hydro Plant - Miscellaneous Power Plant Equipment
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Northwest Territories Power Corporation

Account 33600.00 - Hydro Plant - Roads, Railroads, and Bridges
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Northwest Territories Power Corporation

Account 34100.00 - Diesel Plant - Structures and Improvements
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Northwest Territories Power Corporation

Account 34200.00 - Diesel Plant - Fuel Holders, Producers, and Accessories
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Northwest Territories Power Corporation

Account 34300.00 - Diesel Plant - Prime Movers
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Northwest Territories Power Corporation

Account 34400.00 - Diesel Plant - Generators
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Northwest Territories Power Corporation

Account 34500.00 - Diesel Plant - Accessory Electrical Equipment
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Northwest Territories Power Corporation

Account 34600.00 - Diesel Plant - Miscellaneous Power Plant Equipment
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Northwest Territories Power Corporation

Account 35100.00 - Transmission Plant - Clearing Land and Land Rights
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Northwest Territories Power Corporation

Account 35200.00 - Transmission Plant - Structures and Improvements
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Northwest Territories Power Corporation

Account 35300.00 - Transmission Plant - Station Equipment
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Northwest Territories Power Corporation

Account 35400.00 - Transmission Plant - Towers and Fixtures
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Northwest Territories Power Corporation

Account 35500.00 - Transmission Plant - Poles and Fixtures

0

20

40

60

80

100

0 10 20 30 40 50 60 70 80 90

Age (Years)

P
e

rc
e

n
t 

S
u

rv
iv

in
g

Actual Iowa 45-R3 (RM 2.1462) Iowa 45-R3 (RM 2.1462)

Actual and Smooth Survivor Curves

Placement Band - 1990 - 2020    Experience Band - 1993 - 2020

NORTHWEST TERRITORIES POWER CORPORATION 
2022-23 GENERAL RATE APPLICATION 

TGC.NTPC-13 Attachment 2 
June 13, 2022



Northwest Territories Power Corporation

Account 35600.00 - Transmission Plant - Overhead Conductors and Devices
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Northwest Territories Power Corporation

Account 35700.00 - Transmission Plant - Underground Conduit
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Northwest Territories Power Corporation

Account 35800.00 - Transmission Plant - Underground Conductors and Devices
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Northwest Territories Power Corporation

Account 35900.00 - Transmission Plant - Roads and Trails
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Northwest Territories Power Corporation

Account 36100.00 - Distribution Plant - Structures and Improvements
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Northwest Territories Power Corporation

Account 36200.00 - Distribution Plant - Station Equipment
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Northwest Territories Power Corporation

Account 36300.00 - Distribution Plant - Storage Battery Equipment
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Northwest Territories Power Corporation

Account 36400.00 - Distribution Plant - Poles, Towers, and Fixtures
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Northwest Territories Power Corporation

Account 36500.00 - Distribution Plant - Overhead Conductors and Devices
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Northwest Territories Power Corporation

Account 36600.00 - Distribution Plant - Underground Conduit
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Northwest Territories Power Corporation

Account 36700.00 - Distribution Plant - Underground Conductors and Devices
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Northwest Territories Power Corporation

Account 36800.00 - Distribution Plant - Line Transformers
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Northwest Territories Power Corporation

Account 36900.00 - Distribution Plant - Services
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Northwest Territories Power Corporation

Account 37000.00 - Distribution Plant - Meters
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Northwest Territories Power Corporation

Account 37300.00 - Distribution Plant - Street Lighting and Signal Systems
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Northwest Territories Power Corporation

Account 39000.00 - General Plant - Other Small Structures
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Northwest Territories Power Corporation

Account 39200.00 - General Plant - Transportation Equipment
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Northwest Territories Power Corporation

Account 39600.00 - General Plant - Power Operated Equipment
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Northwest Territories Power Corporation

Account 39700.00 - General Plant - Communication Equipment
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NORTHWEST TERRITORIES POWER CORPORATION

2022-23 GENERAL RATE APPLICATION

TGC.NTPC-13 Attachment 3

June 13, 2022

Curve Reason for
ACCOUNT DESCRIPTION Attempted Disregarding

(1)

118.00 SOLAR PANELS 25-R3 Curve Selected
121.00 WIND TURBINES 40-R3 Curve Selected
131.00 RESIDUAL HEAT SYSTEM 28-R4 Curve Selected
331.00 STRUCTURES AND IMPROVEMENTS 100-R3 Worse mathematical and visual fit to the historical data
331.00 STRUCTURES AND IMPROVEMENTS 65-S3 Worse mathematical and visual fit to the historical data, data does not require an extreme life change at this time
331.00 STRUCTURES AND IMPROVEMENTS 100-R2 Curve Selected
332.00 RESERVOIRS, DAMS AND WATERWAYS 100-R3 Worse mathematical and visual fit to the historical data
332.00 RESERVOIRS, DAMS AND WATERWAYS 70-S2.5 Worse mathematical and visual fit to the historical data, data does not require an extreme life change at this time
332.00 RESERVOIRS, DAMS AND WATERWAYS 125-R4 Worse mathematical and visual fit to the historical data, data does not require an extreme life change at this time
332.00 RESERVOIRS, DAMS AND WATERWAYS 100-R2 Curve Selected
333.00 WATER WHEELS, TURBINES AND GENERATORS 50-S2 Worse mathematical and visual fit to the historical data
333.00 WATER WHEELS, TURBINES AND GENERATORS 70-R2.5 Worse mathematical and visual fit to the historical data, data does not require an extreme life change at this time
333.00 WATER WHEELS, TURBINES AND GENERATORS 60-S3 Worse mathematical and visual fit to the historical data, data does not require an extreme life change at this time
333.00 WATER WHEELS, TURBINES AND GENERATORS 55-S1 Curve Selected
334.00 ACCESSORY ELECTRIC EQUIPMENT 40-R2.5 Historical data indicates a life extension is warranted at this time
334.00 ACCESSORY ELECTRIC EQUIPMENT 45-R3.5 Historical data indicates a longer life is warranted at this time
334.00 ACCESSORY ELECTRIC EQUIPMENT 45-R2.5 Historical data indicates a longer life is warranted at this time
334.00 ACCESSORY ELECTRIC EQUIPMENT 50-R3.5 Curve Selected
335.00 MISCELLANEOUS POWER PLANT EQUIPMENT 20-R2 Worse mathematical and visual fit to the historical data
335.00 MISCELLANEOUS POWER PLANT EQUIPMENT 23-R2 Worse mathematical and visual fit through age 23.5
335.00 MISCELLANEOUS POWER PLANT EQUIPMENT 23-R3 Curve Selected
336.00 ROADS, RAILROADS AND BRIDGES 50-R5 Curve Selected
336.00 ROADS, RAILROADS AND BRIDGES 75-R4 Worse mathematical and visual fit to the historical data
336.00 ROADS, RAILROADS AND BRIDGES 50-R3 Worse mathematical and visual fit to the historical data
341.00 STRUCTURES AND IMPROVEMENTS 32-S2.5 Worse mathematical and visual fit to the historical data
341.00 STRUCTURES AND IMPROVEMENTS 25-R3 Worse mathematical and visual fit to the historical data
341.00 STRUCTURES AND IMPROVEMENTS 35-S3 Curve Selected
342.00 FUEL HOLDERS, PRODUCERS AND ACCESSORIES 30-L4 Worse mathematical and visual fit to the historical data
342.00 FUEL HOLDERS, PRODUCERS AND ACCESSORIES 35-R3 Worse visual and mathematical fit through age 30
342.00 FUEL HOLDERS, PRODUCERS AND ACCESSORIES 25-R2 Worse mathematical and visual fit to the historical data
342.00 FUEL HOLDERS, PRODUCERS AND ACCESSORIES 27-R2 Curve Selected
343.00 PRIME MOVERS 25-R4 Worse visual fit through age 22.5
343.00 PRIME MOVERS 25-R3.5 Worse visual fit through age 22.5
343.00 PRIME MOVERS 23-R3 Curve Selected
344.00  GENERATORS 28-R4 Worse mathematical and visual fit to the historical data
344.00  GENERATORS 25-R3 Worse mathematical and visual fit to the historical data
344.00  GENERATORS 22-R2 Worse mathematical and visual fit to the historical data
344.00  GENERATORS 32-R3 Curve Selected
345.00 ACCESSORY ELECTRIC EQUIPMENT 24-L3 Worse mathematical and visual fit to the historical data
345.00 ACCESSORY ELECTRIC EQUIPMENT 35-R2 Provides a life extension of 75%, which was viewed to be contrary to gradualism and moderation
345.00 ACCESSORY ELECTRIC EQUIPMENT 20-R3 Worse mathematical and visual fit to the historical data
345.00 ACCESSORY ELECTRIC EQUIPMENT 28-R2.5 Curve Selected
346.00 MISCELLANEOUS POWER PLANT EQUIPMENT 20-R4 Worse mathematical and visual fit to the historical data
346.00 MISCELLANEOUS POWER PLANT EQUIPMENT 40-R3 Worse visual fit to the historical data
346.00 MISCELLANEOUS POWER PLANT EQUIPMENT 23-R2 Curve Selected
348.00 ENERGY STPORAGE EQUIPMENT - PRODUCTION 20-R2 Curve Selected
352.00 STRUCTURES AND IMPROVEMENTS 40-R4 Worse mathematical and visual fit to the historical data



352.00 STRUCTURES AND IMPROVEMENTS 85-R4 Data does not require an extreme life change at this time
352.00 STRUCTURES AND IMPROVEMENTS 45-R4 Curve Selected
353.00 STATION EQUIPMENT 29-R2.5 Worse mathematical and visual fit to the historical data
353.00 STATION EQUIPMENT 53-R3 Provides a life extension of more than 80%, which was viewed to be contrary to gradualism and moderation
353.00 STATION EQUIPMENT 50-R4 Provides a life extension of more than 70%, which was viewed to be contrary to gradualism and moderation
353.00 STATION EQUIPMENT 32-R3 Curve Selected
354.00 TOWERS AND FIXTURES 65-R4 Curve Selected
354.00 TOWERS AND FIXTURES 60-R3 Historical data does not warrant a change to the life at this time
354.00 TOWERS AND FIXTURES 50-R1.5 Historical data does not warrant a change to the life at this time
354.00 TOWERS AND FIXTURES 55-R3 Historical data does not warrant a change to the life at this time
355.00 POLES AND FIXTURES 45-R3 Curve Selected
355.00 POLES AND FIXTURES 60-R2 Historical data does not warrant a change to the life at this time
355.00 POLES AND FIXTURES 50-R1.5 Historical data does not warrant a change to the life at this time
355.00 POLES AND FIXTURES 55-R3 Historical data does not warrant a change to the life at this time
356.00 OVERHEAD CONDUCTORS AND DEVICES 60-R4 Curve Selected
356.00 OVERHEAD CONDUCTORS AND DEVICES 65-R3 Worse mathematical and visual fit to the historical data
356.00 OVERHEAD CONDUCTORS AND DEVICES 51-R1.5 Worse mathematical and visual fit to the historical data
357.00 UNDERGROUND CONDUIT 30-R5 Curve Selected
357.00 UNDERGROUND CONDUIT 45-R3 Historical data does not warrant a change to the life at this time
358.00 UNDERGROUND CONDUCTORS AND DEVICES 30-R5 Curve Selected
358.00 UNDERGROUND CONDUCTORS AND DEVICES 45-R3 Historical data does not warrant a change to the life at this time
359.00 ROADS AND TRAILS 40-R2 Worse mathematical and visual fit to the historical data
359.00 ROADS AND TRAILS 50-R3 Worse mathematical and visual fit to the historical data
359.00 ROADS AND TRAILS 50-S2.5 Worse mathematical and visual fit to the historical data
359.00 ROADS AND TRAILS 45-R4 Curve Selected
361.00 STRUCTURES AND IMPROVEMENTS 40-R2 Data warranted a slight change to mode, but not a change to life
361.00 STRUCTURES AND IMPROVEMENTS 50-R2.5 Data warranted a slight change to mode, but not a change to life
361.00 STRUCTURES AND IMPROVEMENTS 25-L1 Data warranted a slight change to mode, but not a change to life
361.00 STRUCTURES AND IMPROVEMENTS 40-R1.5 Data warranted a slight change to mode, but not a change to life
361.00 STRUCTURES AND IMPROVEMENTS 40-R3 Curve Selected
362.00 STATION EQUIPMENT 25-S2.5 Curve Selected
362.00 STATION EQUIPMENT 27-R0.5 Data did not warrant a change to the estimate
363.00 STORAGE BATTERY EQUIPMENT 15-R4 Worse mathematical and visual fit to the historical data
363.00 STORAGE BATTERY EQUIPMENT 15-R5 Curve Selected
364.00 POLES, TOWERS, AND FIXTURES 50-R2.5 Worse mathematical and visual fit to the historical data
364.00 POLES, TOWERS, AND FIXTURES 45-R2.5 Worse mathematical and visual fit to the historical data
364.00 POLES, TOWERS, AND FIXTURES 50-R3 Worse mathematical and visual fit to the historical data
364.00 POLES, TOWERS, AND FIXTURES 45-R1.5 Worse mathematical and visual fit to the historical data
364.00 POLES, TOWERS, AND FIXTURES 65-S0.5 Worse mathematical and visual fit to the historical data
364.00 POLES, TOWERS, AND FIXTURES 50-R2 Curve Selected
365.00 OVERHEAD CONDUCTORS AND DEVICES 55-R4 Curve Selected
365.00 OVERHEAD CONDUCTORS AND DEVICES 65-R3 Data did not warrant a change to the estimate
365.00 OVERHEAD CONDUCTORS AND DEVICES 55-R2.5 Data did not warrant a change to the estimate
365.00 OVERHEAD CONDUCTORS AND DEVICES 45-R1 Data did not warrant a change to the estimate
365.00 OVERHEAD CONDUCTORS AND DEVICES 60-R1.5 Data did not warrant a change to the estimate
366.00 UNDERGROUND CONDUIT 30-R5 Curve Selected
366.00 UNDERGROUND CONDUIT 55-R3.5 Data did not warrant a change to the estimate
366.00 UNDERGROUND CONDUIT 58-R2 Data did not warrant a change to the estimate
366.00 UNDERGROUND CONDUIT 44-R3 Data did not warrant a change to the estimate
367.00 UNDERGROUND CONDUCTORS AND DEVICES 30-R5 Curve Selected
367.00 UNDERGROUND CONDUCTORS AND DEVICES 55-R3.5 Data did not warrant a change to the estimate
367.00 UNDERGROUND CONDUCTORS AND DEVICES 58-R2 Data did not warrant a change to the estimate
367.00 UNDERGROUND CONDUCTORS AND DEVICES 44-R3 Data did not warrant a change to the estimate
368.00 LINE TRANSFORMERS 50-R5 Worse mathematical and visual fit to the historical data
368.00 LINE TRANSFORMERS 50-R2.5 Worse mathematical and visual fit to the historical data



368.00 LINE TRANSFORMERS 37-R3 Worse mathematical and visual fit to the historical data
368.00 LINE TRANSFORMERS 27-R0.5 Worse mathematical and visual fit to the historical data
368.00 LINE TRANSFORMERS 50-R3 Curve Selected
369.00 SERVICES 55-R4 Worse mathematical and visual fit to the historical data
369.00 SERVICES 40-R3 Worse mathematical and visual fit to the historical data
369.00 SERVICES 35-R1.5 Worse mathematical and visual fit to the historical data
369.00 SERVICES 55-R5 Curve Selected
370.00 METERS 18-L1 Curve Selected
370.00 METERS 18-R1.5 Metering is undergoing a major change in technology across Canada - historical data may not be indicative of future retirement patterns
370.00 METERS 20-R1 Metering is undergoing a major change in technology across Canada - historical data may not be indicative of future retirement patterns
370.00 METERS 15-R0.5 Metering is undergoing a major change in technology across Canada - historical data may not be indicative of future retirement patterns
371.00 INSTALLATIONS ON CUSTOMER PREMISES 18-L1 Curve Selected
371.00 INSTALLATIONS ON CUSTOMER PREMISES 20-R1 Metering is undergoing a major change in technology across Canada - historical data may not be indicative of future retirement patterns
373.00 STREET LIGHTING AND SIGNAL SYSTEMS 48-R4 Major retirement program influencing the historical retirement pattern, historical retirements may not be indicative of future retirements
373.00 STREET LIGHTING AND SIGNAL SYSTEMS 43-R3 Major retirement program influencing the historical retirement pattern, historical retirements may not be indicative of future retirements
373.00 STREET LIGHTING AND SIGNAL SYSTEMS 25-R2 Major retirement program influencing the historical retirement pattern, historical retirements may not be indicative of future retirements
373.00 STREET LIGHTING AND SIGNAL SYSTEMS 45-R1.5 Major retirement program influencing the historical retirement pattern, historical retirements may not be indicative of future retirements
373.00 STREET LIGHTING AND SIGNAL SYSTEMS 45-R3 Major retirement program influencing the historical retirement pattern, historical retirements may not be indicative of future retirements
373.00 STREET LIGHTING AND SIGNAL SYSTEMS 45-R2 Curve Selected
390.01      HAY RIVER OFFICE BUILDINGS 65-R1.5 Curve Selected
390.02      OTHER SMALL STRUCTURES 25-R1.5 Curve Selected
390.01      HAY RIVER OFFICE BUILDINGS 45-R2.5 Worse mathematical and visual fit to the historical data
390.01      HAY RIVER OFFICE BUILDINGS 50-R2.5 Worse mathematical and visual fit to the historical data
390.01      HAY RIVER OFFICE BUILDINGS 50-R4 Worse mathematical and visual fit to the historical data
390.01      HAY RIVER OFFICE BUILDINGS 40-R1.5 Worse visual fit to the historical data
392.00 TRANSPORTATION EQUIPMENT 7-S1 Worse mathematical and visual fit to the historical data
392.00 TRANSPORTATION EQUIPMENT 12-L1 Provides a life extension of over 55%, which was viewed to be contrary to gradualism and moderation
392.00 TRANSPORTATION EQUIPMENT 14-S4 Provides a life extension of 100%, which was viewed to be contrary to gradualism and moderation
392.00 TRANSPORTATION EQUIPMENT 9-R2 Curve Selected
396.00 POWER OPERATED EQUIPMENT 30-S2 Worse mathematical and visual fit to the historical data
396.00 POWER OPERATED EQUIPMENT 25-S1 Worse mathematical and visual fit to the historical data
396.00 POWER OPERATED EQUIPMENT 27-S1.5 Curve Selected
397.00 COMMUNICATION EQUIPMENT 20-R3 Curve Selected
397.00 COMMUNICATION EQUIPMENT 15-R2 Worse mathematical and visual fit to the historical data



Northwest Territories Power Corporation

Account 11800.00 - Other Utility Plant - Solar Panels
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Northwest Territories Power Corporation

Account 12100.00 - Other Utility Plant - Wind Turbines
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Northwest Territories Power Corporation

Account 13100.00 - Other Utility Plant - Residual Heat System
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Northwest Territories Power Corporation

Account 33100.00 - Hydro Plant - Structures and Improvements
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Northwest Territories Power Corporation

Account 33200.00 - Hydro Plant - Reservoirs, Dams, and Waterways
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Northwest Territories Power Corporation

Account 33300.00 - Hydro Plant - Water Wheels, Turbines, and Generators
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Northwest Territories Power Corporation

Account 33400.00 - Hydro Plant - Accessory Electric Equipment
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Northwest Territories Power Corporation

Account 33500.00 - Hydro Plant - Miscellaneous Power Plant Equipment
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Northwest Territories Power Corporation

Account 33600.00 - Hydro Plant - Roads, Railroads, and Bridges
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Northwest Territories Power Corporation

Account 34100.00 - Diesel Plant - Structures and Improvements
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Northwest Territories Power Corporation

Account 34200.00 - Diesel Plant - Fuel Holders, Producers, and Accessories
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Northwest Territories Power Corporation

Account 34300.00 - Diesel Plant - Prime Movers
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Northwest Territories Power Corporation

Account 34400.00 - Diesel Plant - Generators
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Northwest Territories Power Corporation

Account 34500.00 - Diesel Plant - Accessory Electrical Equipment

0

20

40

60

80

100

0 10 20 30 40 50 60 70 80

Age (Years)

P
e

rc
e

n
t 

S
u

rv
iv

in
g

Actual Iowa 28-R2.5 (RM 1.529) Iowa 24-L3 (RM 2.1747)

Iowa 35-R2 (RM 0.4484) Iowa 20-R3 (RM 2.8264)

Actual and Smooth Survivor Curves

Placement Band - 1962 - 2020    Experience Band - 1989 - 2020

NORTHWEST TERRITORIES POWER CORPORATION 
2022-23 GENERAL RATE APPLICATION 

TGC.NTPC-13 Attachment 4 
June 13, 2022



Northwest Territories Power Corporation

Account 34600.00 - Diesel Plant - Miscellaneous Power Plant Equipment
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Northwest Territories Power Corporation

Account 35100.00 - Transmission Plant - Clearing Land and Land Rights
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Northwest Territories Power Corporation

Account 35200.00 - Transmission Plant - Structures and Improvements
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Northwest Territories Power Corporation

Account 35300.00 - Transmission Plant - Station Equipment
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Northwest Territories Power Corporation

Account 35400.00 - Transmission Plant - Towers and Fixtures
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Northwest Territories Power Corporation

Account 35500.00 - Transmission Plant - Poles and Fixtures
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Northwest Territories Power Corporation

Account 35600.00 - Transmission Plant - Overhead Conductors and Devices
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Northwest Territories Power Corporation

Account 35700.00 - Transmission Plant - Underground Conduit
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Northwest Territories Power Corporation

Account 35800.00 - Transmission Plant - Underground Conductors and Devices
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Northwest Territories Power Corporation

Account 35900.00 - Transmission Plant - Roads and Trails
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Northwest Territories Power Corporation

Account 36100.00 - Distribution Plant - Structures and Improvements
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Northwest Territories Power Corporation

Account 36200.00 - Distribution Plant - Station Equipment
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Northwest Territories Power Corporation

Account 36300.00 - Distribution Plant - Storage Battery Equipment
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Northwest Territories Power Corporation

Account 36400.00 - Distribution Plant - Poles, Towers, and Fixtures

0

20

40

60

80

100

0 20 40 60 80 100 120 140

Age (Years)

P
e

rc
e

n
t 

S
u

rv
iv

in
g

Actual Iowa 50-R2 (RM 0.5078) Iowa 50-R2.5 (RM 0.6215)

Iowa 45-R2.5 (RM 0.9508) Iowa 50-R3 (RM 0.7552) Iowa 45-R1.5 (RM 0.7799)
Iowa 65-S0.5 (RM 0.6576)

Actual and Smooth Survivor Curves

Placement Band - 1961 - 2020    Experience Band - 1992 - 2020

NORTHWEST TERRITORIES POWER CORPORATION 
2022-23 GENERAL RATE APPLICATION 

TGC.NTPC-13 Attachment 4 
June 13, 2022



Northwest Territories Power Corporation

Account 36500.00 - Distribution Plant - Overhead Conductors and Devices
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Northwest Territories Power Corporation

Account 36600.00 - Distribution Plant - Underground Conduit
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Northwest Territories Power Corporation

Account 36700.00 - Distribution Plant - Underground Conductors and Devices
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Northwest Territories Power Corporation

Account 36800.00 - Distribution Plant - Line Transformers
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Northwest Territories Power Corporation

Account 36900.00 - Distribution Plant - Services
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Northwest Territories Power Corporation

Account 37000.00 - Distribution Plant - Meters
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Northwest Territories Power Corporation

Account 37300.00 - Distribution Plant - Street Lighting and Signal Systems
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Northwest Territories Power Corporation

Account 39000.00 - General Plant - Other Small Structures
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Northwest Territories Power Corporation

Account 39200.00 - General Plant - Transportation Equipment
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Northwest Territories Power Corporation

Account 39600.00 - General Plant - Power Operated Equipment
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Northwest Territories Power Corporation

Account 39700.00 - General Plant - Communication Equipment
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NORTHWEST TERRITORIES POWER CORPORATION

2022-23 GENERAL RATE APPLICATION

TGC.NTPC-13 Attachment 5

June 13, 2022

Currently ATCO ATCO FortisBC FortisAB Manitoba 
ACCOUNT DESCRIPTION Approved Electric Tran Electric Dist Hydro

(1)

118.00 SOLAR PANELS 25-R3
121.00 WIND TURBINES 40-R3
131.00 RESIDUAL HEAT SYSTEM 28-R4
331.00 STRUCTURES AND IMPROVEMENTS 100-R3 65-S3
332.00 RESERVOIRS, DAMS AND WATERWAYS 100-R3 70-S2.5 125-R4
333.00 WATER WHEELS, TURBINES AND GENERATORS 50-S2 70-R2.5 60-S3
334.00 ACCESSORY ELECTRIC EQUIPMENT 40-R2.5 40-R2.5
335.00 MISCELLANEOUS POWER PLANT EQUIPMENT 20-R2
336.00 ROADS, RAILROADS AND BRIDGES 50-R5 75-R4 50-R3
341.00 STRUCTURES AND IMPROVEMENTS 32-S2.5 25-R3
342.00 FUEL HOLDERS, PRODUCERS AND ACCESSORIES 30-L4 35-R3 25-R2
343.00 PRIME MOVERS 23-R3
344.00  GENERATORS 28-R4 25-R3 22-R2
345.00 ACCESSORY ELECTRIC EQUIPMENT 24-L3 35-R2 20-R3
346.00 MISCELLANEOUS POWER PLANT EQUIPMENT 20-R4 40-R3
351.00 CLEARING LAND AND LAND RIGHTS 65-SQ 75-SQ 75-R4
352.00 STRUCTURES AND IMPROVEMENTS 40-R4 85-R4
353.00 STATION EQUIPMENT 29-R2.5 53-R3 50-R4 Varies
354.00 TOWERS AND FIXTURES 65-R4 60-R3 50-R1.5 55-R3
355.00 POLES AND FIXTURES 45-R3 60-R2 50-R1.5 55-R3
356.00 OVERHEAD CONDUCTORS AND DEVICES 60-R4 65-R3/65-R4 51-R1.5 80-R4
357.00 UNDERGROUND CONDUIT 30-R5 45-R3
358.00 UNDERGROUND CONDUCTORS AND DEVICES 30-R5 45-R3
359.00 ROADS AND TRAILS 40-R2 50-R3 50-S2.5
361.00 STRUCTURES AND IMPROVEMENTS 40-R2 50-R2.5 25-L1/40-R1.5
362.00 STATION EQUIPMENT 25-S2.5 55-R2.5 50-R3 27-R0.5 varies
363.00 STORAGE BATTERY EQUIPMENT 15-R4
364.00 POLES, TOWERS, AND FIXTURES 50-R2.5 45-R2.5 50-R3 45-R1.5 65-S0.5
365.00 OVERHEAD CONDUCTORS AND DEVICES 55-R4 65-R3 55-R2.5 45-R1 60-R1.5
366.00 UNDERGROUND CONDUIT 30-R5 55-R3.5 58-R2 44-60 yrs
367.00 UNDERGROUND CONDUCTORS AND DEVICES 30-R5 55-R3.5 58-R2 44-60 ys
368.00 LINE TRANSFORMERS 50-R5 50-R2.5 37-R3 27-R0.5 50-R3
369.00 SERVICES 55-R4 40-R3 75-R4 35-R1.5
370.00 METERS 18-L1 18-R1.5 20-R1 15-R0.5 15-26 yrs



371.00 INSTALLATIONS ON CUSTOMER PREMISES 18-L1 20-R1
373.00 STREET LIGHTING AND SIGNAL SYSTEMS 48-R4 43-R3 25-R2 20-R1/45-R1.5 45-R3

STRUCTURES AND IMPROVEMENTS 45-R2.5 50-R2.5 50-R4 40-R1.5 Varies
390.01      HAY RIVER OFFICE BUILDINGS 65-R1.5
390.02      OTHER SMALL STRUCTURES 25-R1.5

TOTAL STRUCTURES AND IMPROVEMENTS

382.00 COMPUTER HARDWARE 5-SQ 5-SQ 5-SQ 4-SQ 3-5 SQ 5-SQ
391.00 OFFICE FURNITURE AND EQUIPMENT 15-SQ 15-SQ 15-SQ 15-SQ 15-SQ 20-SQ
383.00 COMPUTER SOFTWARE 10-SQ 3-10 yrs 3-7-SQ 8-SQ 5-10 years 5-10 yrs
391.04 OFFICE FURNITURE & EQUIPMENT - GAINS & LOSSES

392.00 TRANSPORTATION EQUIPMENT 7-S1 8-19 yrs 11-20 yrs 12-L1/16-L2.514-S4 10-30 years
393.00 STORES EQUIPMENT 15-SQ
394.00 TOOLS, SHOP AND GARAGE EQUIPMENT 15-SQ 10-SQ 15-SQ 10-SQ 15-SQ
395.00 LABORATORY EQUIPMENT 25-SQ
396.00 POWER OPERATED EQUIPMENT 27-S1.5
397.00 COMMUNICATION EQUIPMENT 20-R3 25-R3 15-R2 15-SQ 7-SQ Varies
398.00 MISCELLANEOUS EQUIPMENT 15-SQ
399.00 OTHER TANGIBLE PLANT 20-SQ
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Topic:  Accounts 331.00 and 332.00 

 

Reference: NTPC 2022-23 General Rate Application, PDF pages 272 and 273. 

 

Preamble: 

 

The current Iowa 100-R3 has a related Residual Measure of 0.3771, which does not fit the historic 

data as well as the 100-R2 with a related Residual Measure of 0.2082. Peer comparison of electric 

utilities produced a range from 60 to 125 years, however none of the peer utilities utilize earthen 

dams such as those used in the NTPC system. As such, the Iowa 100-R2 is recommended for 

continued use of this account based on the fit to historic data, the review of peer electric utilities, 

and on the professional judgment of Concentric. 

 

TGC requests additional information from Concentric to understand the applied for curve based 

on available peer data. For clarity, the below requests apply to each of the accounts referred to 

above. 

 

Requests: 

 

a) Please provide a more detailed breakdown of available peer data as follows: 

i. Type of dam or structure; 

ii. Name of peer; and 

iii. Approved life range. 

 

b) Please provide a breakdown of investment in the accounts as between earthen dams on 

the Snare River and all other types of dams or facilities at other locations. For clarity, the 

TGC is primarily concerned with the type of dam being used and the allocated investment 

given it appears to be a driver for the recommended life curve for each account. 

 

c) In addition to the information provided in response to b), please also provide a life curve 

Concentric would recommend for each type of dam or facility based on the life estimate, 

including an explanation for the recommended life curve. 
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Responses: 

 

(a) 

 

In the completion of the depreciation study, Concentric considered that the recent studies 

completed on behalf of FortisBC and Manitoba Hydro to be relevant for hydroelectric assets based 

on the vertically integrated nature of the utilities, the level of componentization and management 

policies.  In the circumstances of these two utilities, the dams are predominately concrete dams. 

The depreciation parameters for these two utilities relating to the two referenced accounts are 

provided in the peer analysis provided in response to TGC.NTPC-13 (l). 

 

It should be noted that over the past 70 years, a number of differing forms of construction 

techniques have been used in the construction of concrete dams and structures. Additionally, the 

materials used in the actual concrete has changed and historically there have been specific eras 

of poorer quality of concrete. For example, some of the aggregate used in many concrete dams 

constructed in the 1970’s has proven to cause some current issues within concrete dams.  In 

contrast, the technology related to earth dams has proven to be reliable over the past century. 

While earth dam and water control structures can require increased amounts of capital 

maintenance in order to maintain the structural integrity of the dam, it has been Concentric’s 

experience that the overfall life expectations of an earth dam is not significantly different than that 

of a concrete dam. 

 

(b) 

 

Concentric does not have the specific information as requested. Generally, concrete dams tend 

to be more expensive to build, are usually physically larger, and require less ongoing capital 

maintenance over the life of the structure. 

 

(c) 

 

The selection of the Iowa curve is dependent upon the specific circumstances of each utility. For 

example, the capitalization policies and retirement policies related to large maintenance projects 

can impact the mode of the Iowa curve.  If a utility has a lower capitalization threshold resulting in 

increased capital investment and interim retirement activity, the recommended Iowa curve would 

likely have a lower mode and a longer life as compared to a utility with a high capitalization 

threshold which would result in a lesser amount of retirement activity.  As such, the life (Iowa) 
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curve is more dependent on the capitalization and retirement policies than on the material type of 

the dam. 
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Topic:  Amortized Assets 

 

Reference: NTPC 2022-23 General Rate Application, PDF page 288. 

 

Preamble: 

 

 
 

TGC requires additional information on the peer group amortization and life assumptions for the 

above. 

 

Requests: 

 

a) Please provide the peer group information for the above accounts. Please also explain 

whether any peers utilize an amortization approach.  

 

b) For land rights, please confirm per the retirement rate analysis that only $4,400 of land 

rights or 0.14% of the exposures have been retired? If not confirmed, please explain. 

Separately, does Concentric agree this rate is reflective of a low rate of retirement and an 

expectation the life could increase? Please explain. 

 

c) Further to the response to b), please explain NTPC’s approach to land rights, including 

whether land rights are acquired on a perpetual basis and further whether the land right is 

maintained even if the transmission facility is retired. 
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 NTPC 2022-23 General Rate Application

 Thermal Generation Communities 

  TGC.NTPC-15 

 

June 13, 2022 Page 2 of 2 

 

Responses: 

 

(a) 

 

Please refer to the peer comparisons provided in response to TGC.NTPC-13(I). The Iowa curve 

estimates in the peer analysis noted as an “SQ” indicate the use of an amortization approach. 

 

(b) 

 

Confirmed.  However, it is noted that the title of Account 351.00 is inaccurate. The correct title of 

Account 351.00 is “Transmission Plant - Clearing Land & Rights of Way”.  As such the investment 

in this account related to the clearing of the Land and Rights of way, not the actual land or right 

of way cost.  In Concentric’s experience, this type of expenditure is rarely retired from the property 

records and creates the issue of an absence of booked retirements.  For this reason, Concentric 

recommends an amortized approach to depreciation of the investment with an amortization life 

equal to the longest life estimate of the account within the functional group.  As such, the 

recommended approach was to amortize account 351.00 over the period equal to the life of 

Account 354.00 having the longest life estimate of the transmission accounts. 

 

(c) 

 

Land and Land Rights are classified as non-depreciable assets and not included in the 

depreciation study. These include assets in Accounts 330.00, 340.00, 350.00, 360.00 and 389.00. 



Information Request 

 NTPC 2022-23 General Rate Application

 Thermal Generation Communities 

  TGC.NTPC-16 

 

June 13, 2022 Page 1 of 1 

 

Topic:  Concentric Tables 1 and 2 

 

Reference: NTPC 2022-23 General Rate Application, PDF pages 291 to 302. 

 

Preamble: 

 

TGC requires further information to understand the calculations prepared by Concentric. 

 

Requests: 

 

a) Please provide a copy of tables 1 and 2 from the Concentric evidence in an Excel format 

with formulas intact.  

 

 

Responses: 

 

(a) 

 

Please see TGC.NTPC-16 Attachment 1 for the requested information. Concentric notes that 

many of the calculations included in Tables 1 and 2 are outputs directly from the Concentric 

proprietary software. As such, the formulas included in these calculations are not available in the 

Table 1 and 2. 

 



NORTHWEST TERRITORIES POWER CORPORATION

2022-23 GENERAL RATE APPLICATION

TGC.NTPC-16 Attachment 1

June 13, 2022

NORTHWEST TERRITORIES POWER CORPORATION
TABLE 1. SUMMARY OF SERVICE LIFE AND NET SALVAGE ESTIMATES AND CALCULATED ANNUAL AND
ACCRUED DEPRECIATION RELATED TO THE RECOVERY OF AVERAGE ORIGINAL COST IN ELECTRIC PLANT
BASED ON ORIGINAL COSTS AS OF MARCH 31, 2020

"TOTAL" 

Account Description

Estimated
Survivor

Curve

Net
Salvage
Percent

Surviving
Original Cost

as of 03/31/2020

Calculated
Accrued 

Depreciation

Annual
Accrual
Amount

Annual
Accrual

Rate

Annual
Provision

for True-up

Total
Depreciation

Expense

Total
Depreciation

Rate
(1) (2) (3) (4)              (5) (6) (7) (8) (9) (10)=(7)+(9) (11)=(10)/(5)

OTHER UTILITY PROPERTY
118 SOLAR PANELS 25-R3 0% 3,650,981             812,830             146,039           4.00     (19,110)            126,929        3.48
121 WIND TURBINES 40-R3 -5% 10,000                 2,651                 263                  2.63     7,687               7,950            79.50
131 RESIDUAL HEAT SYSTEMS 28-R4 0% 7,667,417             2,862,008          273,836           3.57     8,627               282,463        3.68

TOTAL OTHER UTILITY PROPERTY 11,328,398         3,677,489         420,138          (2,796)             417,342       3.68
HYDRO PLANT

331 STRUCTURES AND IMPROVEMENTS 100-R2 -8% 22,852,471           6,742,718          246,807           1.08     (48,574)            198,233        0.87
332 RESERVOIRS, DAMS, AND WATERWAYS 100-R2 -8% 72,006,098           13,325,509        777,666           1.08     28,142             805,808        1.12
333 WATER WHEELS, TURBINES, AND GENERATORS 55-S1 -8% 39,818,679           11,595,960        781,894           1.96     113,404           895,298        2.25
334 ACCESSORY ELECTRICAL EQUIPMENT 50-R3.5 -8% 28,195,275           10,042,346        609,018           2.16     (66,865)            542,153        1.92
335 MISCELLANEOUS POWER PLANT EQUIPMENT 23-R3 -5% 5,169,626             3,070,502          236,005           4.57     0 236,005        4.57
336 ROADS, RAILROADS, AND BRIDGES 50-R5 -8% 11,816,310           6,253,414          255,232           2.16     112,179           367,412        3.11

TOTAL HYDRO PLANT 179,858,459       51,030,450      2,906,622       138,286          3,044,908    1.69
DIESEL PLANT

341 STRUCTURES AND IMPROVEMENTS 35-S3 -13% 53,573,117           29,153,409        1,729,646        3.23     293,543           2,023,189     3.78
342 FUEL HOLDERS, PRODUCERS AND ACCESSORIES 27-R2 -25% 27,561,628           12,048,846        1,276,001        4.63     401,433           1,677,434     6.09
343 PRIME MOVERS 23-R3 -8% 75,844,935           41,665,428        3,561,414        4.70     (637,840)          2,923,574     3.85
344 GENERATORS 32-R3 -5% 9,326,199             4,656,361          306,016           3.28     0 306,016        3.28
345 ACCESSORY ELECTRIC EQUIPMENT 28-R2.5 -8% 34,440,271           14,480,853        1,328,410        3.86     (54,248)            1,274,163     3.70
346 MISCELLANEOUS POWER PLANT EQUIPMENT 23-R2 0% 3,896,676             1,462,087          169,421           4.35     (25,577)            143,844        3.69
348 ENERGY STORAGE EQUIPMENT - PRODUCTION 20-R2 0% 1,483,594             354,369             74,180             5.00     (6,515)              67,665          4.56

TOTAL DIESEL PLANT 206,126,420       103,821,353    8,445,089       (29,204)           8,415,884    4.08
TRANSMISSION PLANT

351 CLEARING LAND AND LAND RIGHTS 65-SQ 0% 3,121,417             1,480,514          48,022             1.54     13,139             61,161          1.96
352 STRUCTURES AND IMPROVEMENTS 45-R4 0% 3,833,485             2,161,915          85,189             2.22     (17,974)            67,214          1.75
353 STATION EQUIPMENT 32-R3 -10% 18,497,231           10,346,034        635,842           3.44     36,655             672,497        3.64
354 TOWERS AND FIXTURES 65-R4 -13% 15,374,512           8,029,918          267,280           1.74     (86,330)            180,950        1.18
355 POLES AND FIXTURES 45-R3 -13% 4,558,876             984,211             114,478           2.51     (3,175)              111,303        2.44
356 OVERHEAD CONDUCTORS AND DEVICES 60-R4 -13% 11,001,712           5,642,544          207,199           1.88     (120,230)          86,969          0.79
357 UNDERGROUND CONDUIT 30-R5 0% 12,434                 9,133                 414                  3.33     (112)                 303               2.44
358 UNDERGROUND CONDUCTORS AND DEVICES 30-R5 0% 16,344                 12,004               545                  3.33     262                  807               4.94
359 ROADS AND TRAILS 45-R4 0% 1,009,617             565,547             22,436             2.22     (8,881)              13,555          1.34

TOTAL TRANSMISSION PLANT 57,425,627         29,231,819      1,381,405       (186,646)         1,194,760    2.08
DISTRIBUTION PLANT

361 STRUCTURES AND IMPROVEMENTS 40-R3 0% 860,169               342,998             21,504             2.50     5,507               27,011          3.14
362 STATION EQUIPMENT 25-S2.5 0% 3,190,953             1,557,660          127,638           4.00     974                  128,613        4.03
363 STORAGE BATTERY EQUIPMENT 15-R5 0% 62,281                 53,555               4,152               6.67     169,193           173,345        278.33
364 POLES, TOWERS, AND FIXTURES 50-R2 -5% 18,101,537           5,849,916          380,132           2.10     (183,356)          196,776        1.09
365 OVERHEAD CONDUCTORS AND DEVICES 55-R4 -5% 5,184,859             2,353,216          98,984             1.91     (69,976)            29,008          0.56
366 UNDERGROUND CONDUIT 30-R5 0% 129,167               54,915               4,306               3.33     1,027               5,332            4.13
367 UNDERGROUND CONDUCTORS AND DEVICES 30-R5 0% 963,109               291,336             32,104             3.33     5,347               37,451          3.89
368 LINE TRANSFORMERS 50-R3 -5% 8,456,859             2,527,230          177,594           2.10     (13,030)            164,564        1.95
369 SERVICES 55-R5 -8% 2,899,809             1,174,560          56,942             1.96     (11,738)            45,204          1.56
370 METERS 18-L1 0% 5,348,268             1,299,337          297,126           5.56     16,884             314,010        5.87
371 INSTALLATIONS ON CUSTOMER PREMISES 18-L1 0% 10,771                 6,675                 598                  5.56     586                  1,185            11.00
373 STREET LIGHTING AND SIGNAL SYSTEMS 45-R2 -8% 2,090,238             307,029             50,166             2.40     9,321               59,486          2.85

TOTAL DISTRIBUTION PLANT 47,298,019         15,818,427      1,251,245       (69,262)           1,181,984    2.50
GENERAL PLANT

STRUCTURES AND IMPROVEMENTS

390.01 HAY RIVER OFFICE BUILDINGS 65-R1.5 0% 5,013,154             1,256,574          77,125             1.54     13,178             90,304          1.80
390.02 OTHER SMALL STRUCTURES 25-R0.5 0% 16,649,386           4,766,141          665,975           4.00     (171,690)          494,285        2.97

TOTAL STRUCTURES AND IMPROVEMENTS 21,662,540           6,022,714          743,101           (158,512)          584,589        
382 COMPUTER HARDWARE 5-SQ 0% 5,846,171             4,089,164          1,169,234        20.00   (443,585)          725,649        12.41
391 OFFICE FURNITURE 15-SQ 0% 4,340,425             3,773,572          289,362           6.67     754,542           1,043,904     24.05
383 COMPUTER SOFTWARE 10-SQ 0% 7,134,718             2,928,117          713,472           10.00   (331,253)          382,219        5.36
392 TRANSPORTATION EQUIPMENT 9-R2 5% 3,854,756             2,067,294          406,891           10.56   (100,276)          306,615        7.95
393 STORES EQUIPMENT 15-SQ 0% 671,219               218,903             44,748             6.67     6,789               51,537          7.68
394 TOOLS, SHOP AND GARAGE EQUIPMENT 15-SQ 0% 907,170               516,729             60,478             6.67     3,094               63,572          7.01
395 LABORATORY EQUIPMENT 25-SQ 0% 520,029               313,388             20,801             4.00     (851)                 19,950          3.84
396 POWER OPERATED EQUIPMENT 27-S1.5 8% 7,238,419             1,681,494          246,642           3.41     (5,154)              241,489        3.34
397 COMMUNICATION EQUIPMENT 20-R3 10% 8,708,435             3,563,002          391,880           4.50     18,819             410,698        4.72
398 MISCELLANOUS EQUIPMENT 15-SQ 0% 643,160               567,542             42,877             6.67     7,369               50,246          7.81
399 OTHER TANGIBLE PLANT 20-SQ 0% 626,133               289,329             31,307             5.00     3,775               35,082          5.60

TOTAL GENERAL PLANT 62,153,176         26,031,248      4,160,793       (245,244)         3,915,549    6.30
TOTAL ELECTRIC PLANT STUDIED 564,190,099       229,610,786    18,565,291     (394,865)         18,170,427  3.22
NON-DEPRECIABLE PLANT

330 HYDRO LAND AND LAND RIGHTS 4,108,736             
340 DIESEL LAND AND LAND RIGHTS 1,103,813             
350 TRANSMISSION LAND AND LAND RIGHTS 5,466                   
360 DISTRIBUTION LAND AND LAND RIGHTS 338,857               
389 GENERAL PLANT LAND AND LAND RIGHTS 338,048               

FEASIBILITY STUDIES 8,603,387             
INSURANCE PROCEEDS (14,519,146)         
CAPITAL INVENTORY 4,042,699             

TOTAL NON-DEPRECIABLE PLANT 4,021,860           
TOTAL ELECTRIC PLANT 568,211,959       229,610,786    18,565,291     (394,865)         18,170,427  
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NORTHWEST TERRITORIES POWER CORPORATION
TABLE 1. SUMMARY OF SERVICE LIFE AND NET SALVAGE ESTIMATES AND CALCULATED ANNUAL AND
ACCRUED DEPRECIATION RELATED TO THE RECOVERY OF AVERAGE ORIGINAL COST IN ELECTRIC PLANT
BASED ON ORIGINAL COSTS AS OF MARCH 31, 2020

"LIFE" 

Account Description

Estimated

Survivor

Curve

Net

Salvage

Percent

Surviving

Original Cost

as of 03/31/2020

Calculated Accrued

Depreciation

Annual

Accrual

Amount

Annual

Accrual

Rate

Annual

Provision

for True-up

Total

Depreciation

Expense

Total

Depreciation

Rate

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)=(7)+(9) (11)=(10)/(5)

OTHER UTILITY PROPERTY

118 SOLAR PANELS 25-R3 3,650,981           812,830              146,039            4.00    (19,110)       126,929            3.48

121 WIND TURBINES 40-R3 10,000               2,525                 250                 2.50    7,614          7,864               78.64

131 RESIDUAL HEAT SYSTEMS 28-R4 7,667,417           2,862,008           273,836            3.57    8,627          282,463            3.68

TOTAL OTHER UTILITY PROPERTY 11,328,398          3,677,362           420,126            (2,869)         417,256            3.68

HYDRO PLANT

331 STRUCTURES AND IMPROVEMENTS 100-R2 22,852,471          6,243,258           228,525            1.00    (26,357)       202,168            0.88

332 RESERVOIRS, DAMS, AND WATERWAYS 100-R2 72,006,098          12,338,434          720,061            1.00    31,368        751,429            1.04

333 WATER WHEELS, TURBINES, AND GENERATORS 55-S1 39,818,679          10,737,000          723,976            1.82    91,745        815,721            2.05

334 ACCESSORY ELECTRICAL EQUIPMENT 50-R3.5 28,195,275          9,298,469           563,905            2.00    (72,645)       491,260            1.74

335 MISCELLANEOUS POWER PLANT EQUIPMENT 23-R3 5,169,626           2,924,287           224,766            4.35    0 224,766            4.35

336 ROADS, RAILROADS, AND BRIDGES 50-R5 11,816,310          5,790,199           236,326            2.00    94,593        330,919            2.80

TOTAL HYDRO PLANT 179,858,459        47,331,647          2,697,560         118,703       2,816,263         1.57

DIESEL PLANT

341 STRUCTURES AND IMPROVEMENTS 35-S3 53,573,117          25,799,477          1,530,660         2.86    109,206       1,639,866         3.06

342 FUEL HOLDERS, PRODUCERS AND ACCESSORIES 27-R2 27,561,628          9,639,077           1,020,801         3.70    87,488        1,108,289         4.02

343 PRIME MOVERS 23-R3 75,844,935          38,579,100          3,297,606         4.35    0 3,297,606         4.35

344 GENERATORS 32-R3 9,326,199           4,434,629           291,444            3.13    0 291,444            3.13

345 ACCESSORY ELECTRIC EQUIPMENT 28-R2.5 34,440,271          13,408,197          1,230,010         3.57    (125,087)      1,104,922         3.21

346 MISCELLANEOUS POWER PLANT EQUIPMENT 23-R2 3,896,676           1,462,087           169,421            4.35    (26,876)       142,544            3.66

348 ENERGY STORAGE EQUIPMENT - PRODUCTION 20-R2 1,483,594           354,369              74,180             5.00    (6,515)         67,665             4.56

TOTAL DIESEL PLANT 206,126,420        93,676,937          7,614,121         38,215        7,652,336         3.71

TRANSMISSION PLANT

351 CLEARING LAND AND LAND RIGHTS 65-SQ 3,121,417           1,480,514           48,022             1.54    12,964        60,986             1.95

352 STRUCTURES AND IMPROVEMENTS 45-R4 3,833,485           2,161,915           85,189             2.22    (6,830)         78,359             2.04

353 STATION EQUIPMENT 32-R3 18,497,231          9,405,485           578,038            3.13    0 578,038            3.13
354 TOWERS AND FIXTURES 65-R4 15,374,512          7,106,122           236,531            1.54    145,248       381,779            2.48

355 POLES AND FIXTURES 45-R3 4,558,876           870,983              101,308            2.22    6,854          108,162            2.37

356 OVERHEAD CONDUCTORS AND DEVICES 60-R4 11,001,712          4,993,402           183,362            1.67    54,528        237,890            2.16

357 UNDERGROUND CONDUIT 30-R5 12,434               9,133                 414                 3.33    (171)           243                 1.96

358 UNDERGROUND CONDUCTORS AND DEVICES 30-R5 16,344               12,004               545                 3.33    (159)           386                 2.36

359 ROADS AND TRAILS 45-R4 1,009,617           565,547              22,436             2.22    (9,425)         13,011             1.29

TOTAL TRANSMISSION PLANT 57,425,627          26,605,105          1,255,845         203,009       1,458,854         2.54

DISTRIBUTION PLANT

361 STRUCTURES AND IMPROVEMENTS 40-R3 860,169              342,998              21,504             2.50    5,976          27,480             3.19

362 STATION EQUIPMENT 25-S2.5 3,190,953           1,557,660           127,638            4.00    0 127,638            4.00

363 STORAGE BATTERY EQUIPMENT 15-R5 62,281               53,555               4,152               6.67    71,118        75,270             120.86

364 POLES, TOWERS, AND FIXTURES 50-R2 18,101,537          5,571,349           362,031            2.00    (35,470)       326,561            1.80

365 OVERHEAD CONDUCTORS AND DEVICES 55-R4 5,184,859           2,241,158           94,270             1.82    (8,432)         85,838             1.66

366 UNDERGROUND CONDUIT 30-R5 129,167              54,915               4,306               3.33    1,027          5,332               4.13

367 UNDERGROUND CONDUCTORS AND DEVICES 30-R5 963,109              291,336              32,104             3.33    5,347          37,451             3.89

368 LINE TRANSFORMERS 50-R3 8,456,859           2,406,885           169,137            2.00    (20,414)       148,723            1.76

369 SERVICES 55-R5 2,899,809           1,087,555           52,724             1.82    0 52,724             1.82

370 METERS 18-L1 5,348,268           1,299,337           297,126            5.56    16,850        313,976            5.87

371 INSTALLATIONS ON CUSTOMER PREMISES 18-L1 10,771               6,675                 598                 5.56    586            1,185               11.00

373 STREET LIGHTING AND SIGNAL SYSTEMS 45-R2 2,090,238           284,286              46,450             2.22    9,308          55,758             2.67

TOTAL DISTRIBUTION PLANT 47,298,019          15,197,710          1,212,040         45,896        1,257,935         2.66



GENERAL PLANT

STRUCTURES AND IMPROVEMENTS

390.01 HAY RIVER OFFICE BUILDINGS 65-R1.5 5,013,154           1,256,574           77,125             1.54    16,538        93,663             1.87

390.02 OTHER SMALL STRUCTURES 25-R0.5 16,649,386          4,766,141           665,975            4.00    (211,544)      454,432            2.73

TOTAL STRUCTURES AND IMPROVEMENTS 21,662,540          6,022,714           743,101            (195,006)      548,095            

382 COMPUTER HARDWARE 5-SQ 5,846,171           4,089,164           1,169,234         20.00  (134,446)      1,034,788         17.70

391 OFFICE FURNITURE 15-SQ 4,340,425           3,773,572           289,362            6.67    231,078       520,440            11.99

383 COMPUTER SOFTWARE 10-SQ 7,134,718           2,928,117           713,472            10.00  (331,316)      382,156            5.36

392 TRANSPORTATION EQUIPMENT 9-R2 3,854,756           2,067,294           406,891            10.56  (200,454)      206,437            5.36

393 STORES EQUIPMENT 15-SQ 671,219              218,903              44,748             6.67    6,789          51,537             7.68

394 TOOLS, SHOP AND GARAGE EQUIPMENT 15-SQ 907,170              516,729              60,478             6.67    0 60,478             6.67

395 LABORATORY EQUIPMENT 25-SQ 520,029              313,388              20,801             4.00    0 20,801             4.00

396 POWER OPERATED EQUIPMENT 27-S1.5 7,238,419           1,681,494           246,642            3.41    (8,602)         238,040            3.29

397 COMMUNICATION EQUIPMENT 20-R3 8,708,435           3,563,002           391,880            4.50    0 391,880            4.50

398 MISCELLANOUS EQUIPMENT 15-SQ 643,160              567,542              42,877             6.67    0 42,877             6.67

399 OTHER TANGIBLE PLANT 20-SQ 626,133              289,329              31,307             5.00    3,775          35,082             5.60

TOTAL GENERAL PLANT 62,153,176          26,031,248          4,160,793         (628,181)      3,532,611         5.68

TOTAL ELECTRIC PLANT STUDIED 564,190,099        212,520,009        17,360,484        (225,227)      17,135,257        3.04

NON-DEPRECIABLE PLANT

330 HYDRO LAND AND LAND RIGHTS 4,108,736           

340 DIESEL LAND AND LAND RIGHTS 1,103,813           

350 TRANSMISSION LAND AND LAND RIGHTS 5,466                 

360 DISTRIBUTION LAND AND LAND RIGHTS 338,857              

389 GENERAL PLANT LAND AND LAND RIGHTS 338,048              

FEASIBILITY STUDIES 8,603,387           

INSURANCE PROCEEDS (14,519,146)         

CAPITAL INVENTORY 4,042,699           

TOTAL NON-DEPRECIABLE PLANT 4,021,860           -                   -                 -            -                 

TOTAL ELECTRIC PLANT 568,211,959        212,520,009        17,360,484        (225,227)      17,135,257        
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NORTHWEST TERRITORIES POWER CORPORATION
TABLE 1. SUMMARY OF SERVICE LIFE AND NET SALVAGE ESTIMATES AND CALCULATED ANNUAL AND
ACCRUED DEPRECIATION RELATED TO THE RECOVERY OF AVERAGE ORIGINAL COST IN ELECTRIC PLANT
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"COST OF REMOVAL"

Account Description

Estimated
Survivor

Curve

Net
Salvage
Percent

Surviving
Original Cost

as of 03/31/2020
Calculated Accrued 

Depreciation

Annual
Accrual
Amount

Annual
Accrual

Rate

Annual
Provision

for True-up

Total
Depreciation

Expense

Total
Depreciation

Rate
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)=(7)+(9) (11)=(10)/(5)

OTHER UTILITY PROPERTY
118 SOLAR PANELS 25-R3 0% 3,650,981             -                       -                     -      -                   -                         0.00
121 WIND TURBINES 40-R3 -5% 10,000                 126                      13                      0.13    -                   13                      0.13
131 RESIDUAL HEAT SYSTEMS 28-R4 0% 7,667,417             -                       -                     -      -                   -                         0.00

TOTAL OTHER UTILITY PROPERTY 11,328,398          126                      13                      -              13                      0.00
HYDRO PLANT

331 STRUCTURES AND IMPROVEMENTS 100-R2 -8% 22,852,471           499,461               18,282               0.08    -                   18,282               0.08
332 RESERVOIRS, DAMS, AND WATERWAYS 100-R2 -8% 72,006,098           987,075               57,605               0.08    -                   57,605               0.08
333 WATER WHEELS, TURBINES, AND GENERATORS 55-S1 -8% 39,818,679           858,960               57,918               0.15    -                   57,918               0.15
334 ACCESSORY ELECTRICAL EQUIPMENT 50-R3.5 -8% 28,195,275           743,877               45,112               0.16    -                   45,112               0.16
335 MISCELLANEOUS POWER PLANT EQUIPMENT 23-R3 -5% 5,169,626             146,214               11,238               0.22    -                   11,238               0.22
336 ROADS, RAILROADS, AND BRIDGES 50-R5 -8% 11,816,310           463,216               18,906               0.16    -                   18,906               0.16

TOTAL HYDRO PLANT 179,858,459        3,698,803            209,062             -              209,062             0.12
DIESEL PLANT

341 STRUCTURES AND IMPROVEMENTS 35-S3 -13% 53,573,117           3,353,932             198,986             0.37    -                   198,986             0.37
342 FUEL HOLDERS, PRODUCERS AND ACCESSORIES 27-R2 -25% 27,561,628           2,409,769             255,200             0.93    -                   255,200             0.93
343 PRIME MOVERS 23-R3 -8% 75,844,935           3,086,328             263,808             0.35    -                   263,808             0.35
344 GENERATORS 32-R3 -5% 9,326,199             221,731               14,572               0.16    -                   14,572               0.16
345 ACCESSORY ELECTRIC EQUIPMENT 28-R2.5 -8% 34,440,271           1,072,656             98,401               0.29    -                   98,401               0.29
346 MISCELLANEOUS POWER PLANT EQUIPMENT 23-R2 0% 3,896,676             -                       -                     -      -                   -                         0.00
348 ENERGY STORAGE EQUIPMENT - PRODUCTION 20-R2 0% 1,483,594             -                       -                     -      -                   -                         0.00

TOTAL DIESEL PLANT 206,126,420        10,144,417          830,968             -              830,968             0.40
TRANSMISSION PLANT

351 CLEARING LAND AND LAND RIGHTS 65-SQ 0% 3,121,417             -                       -                     -      -                   -                         0.00
352 STRUCTURES AND IMPROVEMENTS 45-R4 0% 3,833,485             -                       -                     -      -                   -                         0.00
353 STATION EQUIPMENT 32-R3 -10% 18,497,231           940,549               57,804               0.31    -                   57,804               0.31
354 TOWERS AND FIXTURES 65-R4 -13% 15,374,512           923,796               30,749               0.20    -                   30,749               0.20
355 POLES AND FIXTURES 45-R3 -13% 4,558,876             113,228               13,170               0.29    -                   13,170               0.29
356 OVERHEAD CONDUCTORS AND DEVICES 60-R4 -13% 11,001,712           649,142               23,837               0.22    -                   23,837               0.22
357 UNDERGROUND CONDUIT 30-R5 0% 12,434                 -                       -                     -      -                   -                         0.00
358 UNDERGROUND CONDUCTORS AND DEVICES 30-R5 0% 16,344                 -                       -                     -      -                   -                         0.00
359 ROADS AND TRAILS 45-R4 0% 1,009,617             -                       -                     -      -                   -                         0.00

TOTAL TRANSMISSION PLANT 57,425,627          2,626,714            125,560             -              125,560             0.22
DISTRIBUTION PLANT

361 STRUCTURES AND IMPROVEMENTS 40-R3 0% 860,169               -                       -                     -      -                   -                         0.00
362 STATION EQUIPMENT 25-S2.5 0% 3,190,953             -                       -                     -      -                   -                         0.00
363 STORAGE BATTERY EQUIPMENT 15-R5 0% 62,281                 -                       -                     -      -                   -                         0.00
364 POLES, TOWERS, AND FIXTURES 50-R2 -5% 18,101,537           278,567               18,102               0.10    -                   18,102               0.10
365 OVERHEAD CONDUCTORS AND DEVICES 55-R4 -5% 5,184,859             112,058               4,714                 0.09    -                   4,714                 0.09
366 UNDERGROUND CONDUIT 30-R5 0% 129,167               -                       -                     -      -                   -                         0.00
367 UNDERGROUND CONDUCTORS AND DEVICES 30-R5 0% 963,109               -                       -                     -      -                   -                         0.00
368 LINE TRANSFORMERS 50-R3 -5% 8,456,859             120,344               8,457                 0.10    -                   8,457                 0.10
369 SERVICES 55-R5 -8% 2,899,809             87,004                 4,218                 0.15    -                   4,218                 0.15
370 METERS 18-L1 0% 5,348,268             -                       -                     -      -                   -                         0.00
371 INSTALLATIONS ON CUSTOMER PREMISES 18-L1 0% 10,771                 -                       -                     -      -                   -                         0.00
373 STREET LIGHTING AND SIGNAL SYSTEMS 45-R2 -8% 2,090,238             22,743                 3,716                 0.18    -                   3,716                 0.18

TOTAL DISTRIBUTION PLANT 47,298,019          620,717               39,206               -              39,206               0.08
GENERAL PLANT

STRUCTURES AND IMPROVEMENTS

390.01 HAY RIVER OFFICE BUILDINGS 65-R1.5 0% 5,013,154             -                       -                     -      -                   -                         0.00
390.02 OTHER SMALL STRUCTURES 25-R0.5 0% 16,649,386           -                       -                     -      -                   -                         0.00

TOTAL STRUCTURES AND IMPROVEMENTS 21,662,540           -                       -                     -               -                     
382 COMPUTER HARDWARE 5-SQ 0% 5,846,171             -                       -                     -      -                   -                         0.00
391 OFFICE FURNITURE 15-SQ 0% 4,340,425             -                       -                     -      -                   -                         0.00
383 COMPUTER SOFTWARE 10-SQ 0% 7,134,718             -                       -                     -      -                   -                         0.00
392 TRANSPORTATION EQUIPMENT 9-R2 5% 3,854,756             -                       -                     -      -                   -                         0.00
393 STORES EQUIPMENT 15-SQ 0% 671,219               -                       -                     -      -                   -                         0.00
394 TOOLS, SHOP AND GARAGE EQUIPMENT 15-SQ 0% 907,170               -                       -                     -      -                   -                         0.00
395 LABORATORY EQUIPMENT 25-SQ 0% 520,029               -                       -                     -      -                   -                         0.00
396 POWER OPERATED EQUIPMENT 27-S1.5 8% 7,238,419             -                       -                     -      -                   -                         0.00
397 COMMUNICATION EQUIPMENT 20-R3 10% 8,708,435             -                       -                     -      -                   -                         0.00
398 MISCELLANOUS EQUIPMENT 15-SQ 0% 643,160               -                       -                     -      -                   -                         0.00
399 OTHER TANGIBLE PLANT 20-SQ 0% 626,133               -                       -                     -      -                   -                         0.00

TOTAL GENERAL PLANT 62,153,176          -                       -                    -              -                    0.00
TOTAL ELECTRIC PLANT STUDIED 564,190,099        17,090,777          1,204,808          -              1,204,808          0.21
NON-DEPRECIABLE PLANT

330 HYDRO LAND AND LAND RIGHTS 4,108,736             
340 DIESEL LAND AND LAND RIGHTS 1,103,813             
350 TRANSMISSION LAND AND LAND RIGHTS 5,466                   
360 DISTRIBUTION LAND AND LAND RIGHTS 338,857               
389 GENERAL PLANT LAND AND LAND RIGHTS 338,048               

FEASIBILITY STUDIES 8,603,387             
INSURANCE PROCEEDS (14,519,146)         
CAPITAL INVENTORY 4,042,699             

TOTAL NON-DEPRECIABLE PLANT 4,021,860            -                       -                    -              -                    
TOTAL ELECTRIC PLANT 568,211,959        17,090,777          1,204,808          -              1,204,808          
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OTHER UTILITY PROPERTY
118 SOLAR PANELS 3,650,981            812,830             1,184,217          (371,387)           (45.69) 19.4       (19,110)          
121 WIND TURBINES 10,000                 2,651                 (227,215)           229,866            8671.59 29.9       7,687               
131 RESIDUAL HEAT SYSTEMS 7,667,417            2,862,008          2,710,618          151,390            5.29 17.5       8,627              

TOTAL OTHER UTILITY PROPERTY 11,328,398          3,677,489          3,667,620          9,869                (2,796)            **
HYDRO PLANT

331 STRUCTURES AND IMPROVEMENTS 22,852,471          6,742,718          10,273,058        (3,530,340)        (52.36) 72.7       (48,574)          
332 RESERVOIRS, DAMS, AND WATERWAYS 72,006,098          13,325,509        10,993,553        2,331,956         17.50 82.9       28,142             
333 WATER WHEELS, TURBINES, AND GENERATORS 39,818,679          11,595,960        7,040,597          4,555,363         39.28 40.2       113,404           
334 ACCESSORY ELECTRICAL EQUIPMENT 28,195,275          10,042,346        12,283,035        (2,240,689)        (22.31) 33.5       (66,865)           
335 MISCELLANEOUS POWER PLANT EQUIPMENT 5,169,626            3,070,502          3,204,052          (133,550)           (4.35) 10.0       0 **
336 ROADS, RAILROADS, AND BRIDGES 11,816,310          6,253,414          3,392,939          2,860,475         45.74 25.5       112,179           

TOTAL HYDRO PLANT 179,858,459        51,030,450        47,187,234        3,843,216         138,286           
DIESEL PLANT  

341 STRUCTURES AND IMPROVEMENTS 53,573,117          29,153,409        23,827,107        5,326,302         18.27 18.1       293,543          
342 FUEL HOLDERS, PRODUCERS AND ACCESSORIES 27,561,628          12,048,846        5,000,756          7,048,090         58.50 17.6       401,433          
343 PRIME MOVERS 75,844,935          41,665,428        48,873,584        (7,208,156)        (17.30) 11.3       (637,840)        
344 GENERATORS 9,326,199            4,656,361          4,633,061          23,300              0.50 16.8       0 **
345 ACCESSORY ELECTRIC EQUIPMENT 34,440,271          14,480,853        15,408,443        (927,590)           (6.41) 17.1       (54,248)          
346 MISCELLANEOUS POWER PLANT EQUIPMENT 3,896,676            1,462,087          1,829,626          (367,539)           (25.14) 14.4       (25,577)          
348 ENERGY STORAGE EQUIPMENT - PRODUCTION 1,483,594            354,369             453,547             (99,178)             (27.99) 15.2       (6,515)            

TOTAL DIESEL PLANT 206,126,420        103,821,353      100,026,124      3,795,229         (29,204)          
TRANSMISSION PLANT

351 CLEARING LAND AND LAND RIGHTS 3,121,417            1,480,514          1,031,541          448,973            30.33 34.2       13,139            
352 STRUCTURES AND IMPROVEMENTS 3,833,485            2,161,915          2,514,602          (352,687)           (16.31) 19.6       (17,974)          
353 STATION EQUIPMENT 18,497,231          10,346,034        9,769,506          576,528            5.57 15.7       36,655            
354 TOWERS AND FIXTURES 15,374,512          8,029,918          11,047,743        (3,017,825)        (37.58) 35.0       (86,330)          
355 POLES AND FIXTURES 4,558,876            984,211             1,099,790          (115,579)           (11.74) 36.4       (3,175)            
356 OVERHEAD CONDUCTORS AND DEVICES 11,001,712          5,642,544          9,582,175          (3,939,631)        (69.82) 32.8       (120,230)        
357 UNDERGROUND CONDUIT 12,434                 9,133                 10,022               (889)                  (9.74) 8.0         (112)               
358 UNDERGROUND CONDUCTORS AND DEVICES 16,344                 12,004               9,919                 2,085                17.37 8.0         262                 
359 ROADS AND TRAILS 1,009,617            565,547             741,327             (175,780)           (31.08) 19.8       (8,881)            

TOTAL TRANSMISSION PLANT 57,425,627          29,231,819        35,806,625        (6,574,806)        (186,646)        
DISTRIBUTION PLANT

361 STRUCTURES AND IMPROVEMENTS 860,169               342,998             210,555             132,443            38.61 24.0       5,507              
362 STATION EQUIPMENT 3,190,953            1,557,660          1,545,192          12,468              0.80 12.8       974                 
363 STORAGE BATTERY EQUIPMENT 62,281                 53,555               (302,037)           355,592            663.98 2.1         169,193          
364 POLES, TOWERS, AND FIXTURES 18,101,537          5,849,916          12,196,027        (6,346,111)        (108.48) 34.6       (183,356)        
365 OVERHEAD CONDUCTORS AND DEVICES 5,184,859            2,353,216          4,538,307          (2,185,091)        (92.86) 31.2       (69,976)          
366 UNDERGROUND CONDUIT 129,167               54,915               37,207               17,708              32.25 17.2       1,027              
367 UNDERGROUND CONDUCTORS AND DEVICES 963,109               291,336             179,448             111,888            38.41 20.9       5,347              
368 LINE TRANSFORMERS 8,456,859            2,527,230          2,993,318          (466,088)           (18.44) 35.8       (13,030)          
369 SERVICES 2,899,809            1,174,560          1,578,017          (403,457)           (34.35) 34.4       (11,738)          
370 METERS 5,348,268            1,299,337          1,069,263          230,074            17.71 13.6       16,884            
371 INSTALLATIONS ON CUSTOMER PREMISES 10,771                 6,675                 2,662                 4,013                60.12 6.8         586                 
373 STREET LIGHTING AND SIGNAL SYSTEMS 2,090,238            307,029             (55,357)             362,386            118.03 38.9       9,321              

TOTAL DISTRIBUTION PLANT 47,298,019          15,818,427        23,992,602        (8,174,175)        (69,262)          
GENERAL PLANT

STRUCTURES AND IMPROVEMENTS

390.01 HAY RIVER OFFICE BUILDINGS 5,013,154            1,256,574          614,702             641,872            51.08 48.7       13,178            
390.02 OTHER SMALL STRUCTURES 16,649,386          4,766,141          7,829,673          (3,063,532)        (64.28) 17.8       (171,690)        

TOTAL STRUCTURES AND IMPROVEMENTS 21,662,540          6,022,714          8,444,375          (2,421,661)        (158,512)        
382 COMPUTER HARDWARE 5,846,171            4,089,164          4,755,739          (666,575)           (16.30) 1.5         (443,585)        
391 OFFICE FURNITURE 4,340,425            3,773,572          2,295,442          1,478,130         39.17 2.0         754,542          
383 COMPUTER SOFTWARE 7,134,718            2,928,117          4,881,171          (1,953,054)        (66.70) 5.9         (331,253)        
392 TRANSPORTATION EQUIPMENT 3,854,756            2,067,294          2,460,306          (393,012)           (19.01) 3.9         (100,276)        
393 STORES EQUIPMENT 671,219               218,903             150,279             68,624              31.35 10.1       6,789              
394 TOOLS, SHOP AND GARAGE EQUIPMENT 907,170               516,729             496,756             19,973              3.87 6.5         3,094              
395 LABORATORY EQUIPMENT 520,029               313,388             321,840             (8,452)               (2.70) 9.9         (851)               
396 POWER OPERATED EQUIPMENT 7,238,419            1,681,494          1,785,513          (104,019)           (6.19) 20.2       (5,154)            
397 COMMUNICATION EQUIPMENT 8,708,435            3,563,002          3,357,727          205,275            5.76 10.9       18,819            
398 MISCELLANOUS EQUIPMENT 643,160               567,542             554,547             12,995              2.29 1.8         7,369              
399 OTHER TANGIBLE PLANT 626,133               289,329             248,715             40,614              14.04 10.8       3,775              

TOTAL GENERAL PLANT 62,153,176          26,031,248        29,752,410        (3,721,162)        (245,244)        
TOTAL ELECTRIC PLANT STUDIED 564,190,099        229,610,786      240,432,615      (10,821,829)      (394,865)        
NON-DEPRECIABLE PLANT

330 HYDRO LAND AND LAND RIGHTS 4,108,736            
340 DIESEL LAND AND LAND RIGHTS 1,103,813            (147,500)           
350 TRANSMISSION LAND AND LAND RIGHTS 5,466                   
360 DISTRIBUTION LAND AND LAND RIGHTS 338,857               (24)                    
389 GENERAL PLANT LAND AND LAND RIGHTS 338,048               4,190                 

FEASIBILITY STUDIES 8,603,387            
INSURANCE PROCEEDS (14,519,146)         
CAPITAL INVENTORY 4,042,699            

TOTAL NON-DEPRECIABLE PLANT 4,021,860            -                    (143,334)            -                    -                 
TOTAL ELECTRIC PLANT 568,211,959        229,610,786      240,289,281      (10,821,829)      (394,865)        
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OTHER UTILITY PROPERTY

118 # SOLAR PANELS 3,650,981                 812,830                   1,184,217               (371,387)                     (45.69) 19.4                      (19,110)                   

121 # WIND TURBINES 10,000                        2,525                         (225,135)                 227,660                       9017.77 29.9                      7,614                        

131 # RESIDUAL HEAT SYSTEMS 7,667,417                 2,862,008               2,710,618               151,390                       5.29 17.5                      8,627                        

TOTAL OTHER UTILITY PROPERTY 11,328,398              3,677,362               3,669,700               7,662                             (2,869)                     

HYDRO PLANT

331 # STRUCTURES AND IMPROVEMENTS 22,852,471              6,243,258               8,158,883               (1,915,625)                 (30.68) 72.7                      (26,357)                   

332 # RESERVOIRS, DAMS, AND WATERWAYS 72,006,098              12,338,434            9,739,160               2,599,274                   21.07 82.9                      31,368                     

333 # WATER WHEELS, TURBINES, AND GENERATORS 39,818,679              10,737,000            7,051,666               3,685,334                   34.32 40.2                      91,745                     

334 # ACCESSORY ELECTRICAL EQUIPMENT 28,195,275              9,298,469               11,732,848            (2,434,379)                 (26.18) 33.5                      (72,645)                   

335 # MISCELLANEOUS POWER PLANT EQUIPMENT 5,169,626                 2,924,287               2,974,346               (50,059)                        (1.71) 10.0                      0 **

336 # ROADS, RAILROADS, AND BRIDGES 11,816,310              5,790,199               3,378,161               2,412,038                   41.66 25.5                      94,593                     

TOTAL HYDRO PLANT 179,858,459           47,331,647            43,035,064            4,296,583                   118,703                 

DIESEL PLANT

341 # STRUCTURES AND IMPROVEMENTS 53,573,117              25,799,477            23,817,951            1,981,526                   7.68 18.1                      109,206                  

342 # FUEL HOLDERS, PRODUCERS AND ACCESSORIES 27,561,628              9,639,077               8,103,017               1,536,060                   15.94 17.6                      87,488                     

343 # PRIME MOVERS 75,844,935              38,579,100            37,210,489            1,368,611                   3.55 11.3                      0 **

344 # GENERATORS 9,326,199                 4,434,629               4,641,516               (206,887)                     (4.67) 16.8                      0 **

345 # ACCESSORY ELECTRIC EQUIPMENT 34,440,271              13,408,197            15,547,080            (2,138,883)                 (15.95) 17.1                      (125,087)                

346 # MISCELLANEOUS POWER PLANT EQUIPMENT 3,896,676                 1,462,087               1,848,303               (386,216)                     (26.42) 14.4                      (26,876)                   

348 # ENERGY STORAGE EQUIPMENT - PRODUCTION 1,483,594                 354,369                   453,547                   (99,178)                        (27.99) 15.2                      (6,515)                      

TOTAL DIESEL PLANT 206,126,420           93,676,937            91,621,903            2,055,034                   38,215                    

TRANSMISSION PLANT

351 # CLEARING LAND AND LAND RIGHTS 3,121,417                 1,480,514               1,037,527               442,987                       29.92 34.2                      12,964                     

352 # STRUCTURES AND IMPROVEMENTS 3,833,485                 2,161,915               2,295,930               (134,015)                     (6.20) 19.6                      (6,830)                      

353 # STATION EQUIPMENT 18,497,231           9,405,485            9,811,187            (405,702)                (4.31) 15.7                 0 **

354 # TOWERS AND FIXTURES 15,374,512           7,106,122            2,028,702            5,077,420               71.45 35.0                 145,248              

355 # POLES AND FIXTURES 4,558,876             870,983               621,485               249,498                 28.65 36.4                 6,854                  

356 # OVERHEAD CONDUCTORS AND DEVICES 11,001,712           4,993,402            3,206,659            1,786,743               35.78 32.8                 54,528                

357 # UNDERGROUND CONDUIT 12,434                  9,133                   10,497                 (1,364)                    (14.94) 8.0                   (171)                    

358 # UNDERGROUND CONDUCTORS AND DEVICES 16,344                        12,004                      13,267                      (1,263)                           (10.52) 8.0                         (159)                          

359 # ROADS AND TRAILS 1,009,617                 565,547                   752,099                   (186,552)                     (32.99) 19.8                      (9,425)                      

TOTAL TRANSMISSION PLANT 57,425,627              26,605,105            19,777,353            6,827,752                   203,009                 

DISTRIBUTION PLANT

361 # STRUCTURES AND IMPROVEMENTS 860,169                     342,998                   199,286                   143,712                       41.90 24.0                      5,976                        

362 # STATION EQUIPMENT 3,190,953                 1,557,660               1,545,192               12,468                          0.80 12.8                      0 **

363 # STORAGE BATTERY EQUIPMENT 62,281                        53,555                      (302,037)                 355,592                       663.98 5.0                        * 71,118                     

364 # POLES, TOWERS, AND FIXTURES 18,101,537              5,571,349               6,798,990               (1,227,641)                 (22.03) 34.6                      (35,470)                   

365 # OVERHEAD CONDUCTORS AND DEVICES 5,184,859                 2,241,158               2,504,465               (263,307)                     (11.75) 31.2                      (8,432)                      

366 # UNDERGROUND CONDUIT 129,167                     54,915                      37,207                      17,708                          32.25 17.2                      1,027                        

367 # UNDERGROUND CONDUCTORS AND DEVICES 963,109                     291,336                   179,448                   111,888                       38.41 20.9                      5,347                        

368 # LINE TRANSFORMERS 8,456,859                 2,406,885               3,137,095               (730,210)                     (30.34) 35.8                      (20,414)                   

369 # SERVICES 2,899,809                 1,087,555               1,108,837               (21,282)                        (1.96) 34.4                      0 **

370 # METERS 5,348,268                 1,299,337               1,069,727               229,610                       17.67 13.6                      16,850                     

371 # INSTALLATIONS ON CUSTOMER PREMISES 10,771                        6,675                         2,662                         4,013                             60.12 6.8                         586                            

373 # STREET LIGHTING AND SIGNAL SYSTEMS 2,090,238                 284,286                   (77,618)                    361,904                       127.30 38.9                      9,308                        

TOTAL DISTRIBUTION PLANT 47,298,019              15,197,710            16,203,254            (1,005,544)                 45,896                    

GENERAL PLANT

STRUCTURES AND IMPROVEMENTS

390.01 # HAY RIVER OFFICE BUILDINGS 5,013,154                 1,256,574               451,051                   805,523                       64.10 48.7                     16,538                    

390.02 # OTHER SMALL STRUCTURES 16,649,386              4,766,141               8,540,796               (3,774,655)                 (79.20) 17.8                     (211,544)               

TOTAL STRUCTURES AND IMPROVEMENTS 21,662,540              6,022,714               8,991,847               (2,969,133)                 (195,006)               

382 # COMPUTER HARDWARE 5,846,171                 4,089,164               4,761,393               (672,229)                     (16.44) 5.0                        * (134,446)                



391 # OFFICE FURNITURE 4,340,425                 3,773,572               2,618,183               1,155,389                   30.62 5.0                        * 231,078                  

383 # COMPUTER SOFTWARE 7,134,718                 2,928,117               4,881,540               (1,953,423)                 (66.71) 5.9                         (331,316)                

392 # TRANSPORTATION EQUIPMENT 3,854,756                 2,067,294               3,069,563               (1,002,269)                 (48.48) 5.0                        * (200,454)                

393 # STORES EQUIPMENT 671,219                     218,903                   150,279                   68,624                          31.35 10.1                      6,789                        

394 # TOOLS, SHOP AND GARAGE EQUIPMENT 907,170                     516,729                   496,756                   19,973                          3.87 6.5                         0 **

395 # LABORATORY EQUIPMENT 520,029                     313,388                   321,840                   (8,452)                           (2.70) 9.9                         0 **

396 # POWER OPERATED EQUIPMENT 7,238,419                 1,681,494               1,855,106               (173,612)                     (10.32) 20.2                      (8,602)                      

397 # COMMUNICATION EQUIPMENT 8,708,435                 3,563,002               3,465,810               97,192                          2.73 10.9                      0 **

398 # MISCELLANOUS EQUIPMENT 643,160                     567,542                   571,697                   (4,155)                           (0.73) 5.0                        * 0 **

399 # OTHER TANGIBLE PLANT 626,133                     289,329                   248,715                   40,614                          14.04 10.8                      3,775                        

TOTAL GENERAL PLANT 62,153,176              26,031,248            31,432,729            (5,401,481)                 (628,181)               

TOTAL ELECTRIC PLANT STUDIED 564,190,099           212,520,009         205,740,003         6,780,006                   (225,227)               

NON-DEPRECIABLE PLANT

330 HYDRO LAND AND LAND RIGHTS 4,108,736                 

340 DIESEL LAND AND LAND RIGHTS 1,103,813                 (40,531)                    

350 TRANSMISSION LAND AND LAND RIGHTS 5,466                           

360 DISTRIBUTION LAND AND LAND RIGHTS 338,857                     (24)                              

389 GENERAL PLANT LAND AND LAND RIGHTS 338,048                     4,190                         

FEASIBILITY STUDIES 8,603,387                 

INSURANCE PROCEEDS (14,519,146)            

CAPITAL INVENTORY 4,042,699                 

TOTAL NON-DEPRECIABLE PLANT 4,021,860                 -                              (36,365)                    -                                  -                            

TOTAL ELECTRIC PLANT 568,211,959           212,520,009         205,703,638         6,780,006                   (225,227)               
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NORTHWEST TERRITORIES POWER CORPORATION
TABLE 2.  CALCULATED ACCRUED DEPRECIATION, BOOK ACCUMULATED DEPRECIATION AND DETERMINATION OF ANNUAL PROVISION

FOR TRUE-UP RELATED TO ESTIMATED ORIGINAL COST AS OF MARCH 31, 2020

BASED ON ORIGINAL COSTS AS OF MARCH 31, 2020

Account Description

Surviving

Original Cost

as of 03/31/2020

Calculated 

Accrued 

Depreciation

Book

Accumulated

Depreciation

Accumulated

Depreciation 

Variance Amount

Accumulated

Depreciation 

Variance 

Percent

Probable

Remaining 

Life

Annual

Provision

for True-up

(1) (2) (5) (6) (7) (8) = (6)-(7) (9)=(8)/(6) (10) (11)=(8)/(10)

OTHER UTILITY PROPERTY

118 SOLAR PANELS 3,650,981                        -                                       -                              -                                        #DIV/0! 19.4                -                                  

121 WIND TURBINES 10,000                               126                                      (2,080)                       2,206                             1747.81 29.9                -                                   

131 RESIDUAL HEAT SYSTEMS 7,667,417                        -                                       -                              -                                        #DIV/0! 17.5                -                                  

TOTAL OTHER UTILITY PROPERTY 11,328,398                     126                                      (2,080)                       2,206                             -                            

HYDRO PLANT

331 STRUCTURES AND IMPROVEMENTS 22,852,471                     499,461                            2,114,175               (1,614,714)                 (323.29) 72.7                -                                  

332 RESERVOIRS, DAMS, AND WATERWAYS 72,006,098                     987,075                            1,254,393               (267,318)                     (27.08) 82.9                -                                   

333 WATER WHEELS, TURBINES, AND GENERATORS 39,818,679                     858,960                            (11,069)                    870,029                       101.29 40.2                -                                   

334 ACCESSORY ELECTRICAL EQUIPMENT 28,195,275                     743,877                            550,187                   193,690                       26.04 33.5                -                                   

335 MISCELLANEOUS POWER PLANT EQUIPMENT 5,169,626                        146,214                            229,706                   (83,492)                        (57.10) 10.0                -                                   

336 ROADS, RAILROADS, AND BRIDGES 11,816,310                     463,216                            14,778                      448,438                       96.81 25.5                -                                   

TOTAL HYDRO PLANT 179,858,459                  3,698,803                        4,152,170               (453,367)                     -                            

DIESEL PLANT

341 STRUCTURES AND IMPROVEMENTS 53,573,117                     3,353,932                        9,156                         3,344,776                   99.73 18.1                -                                   

342 FUEL HOLDERS, PRODUCERS AND ACCESSORIES 27,561,628                     2,409,769                        (3,102,261)             5,512,030                   228.74 17.6                -                                   

343 PRIME MOVERS 75,844,935                     3,086,328                        11,663,095            (8,576,767)                 (277.90) 11.3                -                                   

344 GENERATORS 9,326,199                        221,731                            (8,455)                       230,186                       103.81 16.8                -                                   

345 ACCESSORY ELECTRIC EQUIPMENT 34,440,271                     1,072,656                        (138,637)                 1,211,293                   112.92 17.1                -                                   

346 MISCELLANEOUS POWER PLANT EQUIPMENT 3,896,676                        -                                       (18,677)                    18,677                          0.00 14.4                -                                  

348 ENERGY STORAGE EQUIPMENT - PRODUCTION 1,483,594                        -                                       -                              -                                        0.00 15.2                -                                  

TOTAL DIESEL PLANT 206,126,420                  10,144,417                     8,404,221               1,740,196                   -                            

TRANSMISSION PLANT

351 CLEARING LAND AND LAND RIGHTS 3,121,417                        -                                       (5,986)                       5,986                             0.00 34.2                -                                  

352 STRUCTURES AND IMPROVEMENTS 3,833,485                        -                                       218,672                   (218,672)                     0.00 19.6                -                                  

353 STATION EQUIPMENT 18,497,231                     940,549                            (41,681)                    982,230                       104.43 15.7                -                                   

354 TOWERS AND FIXTURES 15,374,512                     923,796                            9,019,041               (8,095,245)                 (876.30) 35.0                -                                   

355 POLES AND FIXTURES 4,558,876                        113,228                            478,305                   (365,077)                     (322.43) 36.4                -                                   

356 OVERHEAD CONDUCTORS AND DEVICES 11,001,712                     649,142                            6,375,516               (5,726,374)                 (882.14) 32.8                -                                   

357 UNDERGROUND CONDUIT 12,434                               -                                       (475)                           475                                 0.00 8.0                   -                                  

358 UNDERGROUND CONDUCTORS AND DEVICES 16,344                               -                                       (3,348)                       3,348                             0.00 8.0                   -                                  

359 ROADS AND TRAILS 1,009,617                        -                                       (10,772)                    10,772                          0.00 19.8                -                                  

TOTAL TRANSMISSION PLANT 57,425,627                     2,626,714                        16,029,272            (13,402,558)              -                            

DISTRIBUTION PLANT

361 STRUCTURES AND IMPROVEMENTS 860,169                            -                                       11,269                      (11,269)                        0.00 24.0                -                                  

362 STATION EQUIPMENT 3,190,953                        -                                       -                              -                                        0.00 12.8                -                                  

363 STORAGE BATTERY EQUIPMENT 62,281                               -                                       -                              -                                        0.00 5.0                  * -                                  

364 POLES, TOWERS, AND FIXTURES 18,101,537                     278,567                            5,397,037               (5,118,470)                 (1837.43) 34.6                -                                   

365 OVERHEAD CONDUCTORS AND DEVICES 5,184,859                        112,058                            2,033,842               (1,921,784)                 (1714.99) 31.2                -                                   

366 UNDERGROUND CONDUIT 129,167                            -                                       -                              -                                        0.00 17.2                -                                  

367 UNDERGROUND CONDUCTORS AND DEVICES 963,109                            -                                       -                              -                                        0.00 20.9                -                                  

368 LINE TRANSFORMERS 8,456,859                        120,344                            (143,777)                 264,121                       0.00 35.8                -                                  

369 SERVICES 2,899,809                        87,004                               469,180                   (382,176)                     (439.26) 34.4                -                                   

370 METERS 5,348,268                        -                                       (464)                           464                                 0.00 13.6                -                                  

371 INSTALLATIONS ON CUSTOMER PREMISES 10,771                               -                                       -                              -                                        0.00 6.8                   -                                  

373 STREET LIGHTING AND SIGNAL SYSTEMS 2,090,238                        22,743                               22,261                      482                                 2.12 38.9                -                                  **

TOTAL DISTRIBUTION PLANT 47,298,019                     620,717                            7,789,348               (7,168,631)                 -                            

GENERAL PLANT

STRUCTURES AND IMPROVEMENTS

390.01 HAY RIVER OFFICE BUILDINGS 5,013,154                        -                                       163,651                   (163,651)                     0.00 48.7               -                                  

390.02 OTHER SMALL STRUCTURES 16,649,386                     -                                       (711,123)                 711,123                       0.00 17.8               -                                  

TOTAL STRUCTURES AND IMPROVEMENTS 21,662,540                     -                                       (547,472)                 547,472                       0.00 -                                  



382 COMPUTER HARDWARE 5,846,171                        -                                       (5,654)                       5,654                             0.00 5.0                  * -                                  

391 OFFICE FURNITURE 4,340,425                        -                                       (322,741)                 322,741                       0.00 5.0                  * -                                  ##

383 COMPUTER SOFTWARE 7,134,718                        -                                       (369)                           369                                 0.00 5.9                   -                                  

392 TRANSPORTATION EQUIPMENT 3,854,756                        -                                       (609,257)                 609,257                       0.00 5.0                  * -                                  ##

393 STORES EQUIPMENT 671,219                            -                                       -                              -                                        10.1                -                                  

394 TOOLS, SHOP AND GARAGE EQUIPMENT 907,170                            -                                       -                              -                                        6.5                   -                                  

395 LABORATORY EQUIPMENT 520,029                            -                                       -                              -                                        9.9                   -                                  

396 POWER OPERATED EQUIPMENT 7,238,419                        -                                       (69,593)                    69,593                          0.00 20.2                -                                  ##

397 COMMUNICATION EQUIPMENT 8,708,435                        -                                       (108,083)                 108,083                       0.00 10.9                -                                  ##

398 MISCELLANOUS EQUIPMENT 643,160                            -                                       (17,150)                    17,150                          0.00 5.0                  * -                                  

399 OTHER TANGIBLE PLANT 626,133                            -                                       -                              -                                        10.8                -                                  

TOTAL GENERAL PLANT 62,153,176                     -                                       (1,680,319)             1,680,319                   -                            

TOTAL ELECTRIC PLANT STUDIED 564,190,099                  17,090,777                     34,692,612            (17,601,835)              -                            

NON-DEPRECIABLE PLANT

330 HYDRO LAND AND LAND RIGHTS 4,108,736                        

340 DIESEL LAND AND LAND RIGHTS 1,103,813                        (106,968)                 

350 TRANSMISSION LAND AND LAND RIGHTS 5,466                                  

360 DISTRIBUTION LAND AND LAND RIGHTS 338,857                            

389 GENERAL PLANT LAND AND LAND RIGHTS 338,048                            

FEASIBILITY STUDIES 8,603,387                        

INSURANCE PROCEEDS (14,519,146)                   

CAPITAL INVENTORY 4,042,699                        

TOTAL NON-DEPRECIABLE PLANT 4,021,860                        -                                       (106,968)                 -                                  -                            

TOTAL ELECTRIC PLANT 568,211,959                  17,090,777                     34,585,644            (17,601,835)              -                            
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ACCOUNT Booked Reserve TRUNC DATE ASL CURVE NET SALVAGE ORGINAL COST

CALCULATED 

ACCUMULATED 

DEPRECIATION ANNUAL ACCRUAL

COMPOSITE 

ANNUAL 

ACCRUAL RATE

REMAINING 

LIFE

THEORETICAL 

ACCUMULATED 

DEPRECIATION 

FACTOR AGE

11800 1,184,217.00 25 R3 0 3,650,980.92 812830.1814 146039.2368 0.04 5.786655

12100 ‐227,215.00 40 R3 ‐0.05 10,000.00 2650.792946 262.5 0.02625 10.5

13100 2,710,618.00 28 R4 0 7,667,416.70 2862007.602 273836.3107 0.035714286 10.93831

33100 10,273,058.00 100 R2 ‐0.08 22,852,471.38 6742718.499 246806.6909 0.0108 32.23664

33200 10,993,553.00 100 R2 ‐0.08 72,006,097.54 13325509.24 777665.8534 0.0108 20.01842

33300 7,040,597.00 55 S1 ‐0.08 39,818,679.30 11595959.75 781894.0663 0.019636364 17.48444

33400 12,283,035.00 50 R3.5 ‐0.08 28,195,274.79 10042346.05 609017.9355 0.0216 17.89165

33500 3,204,052.00 23 R3 ‐0.05 5,169,625.92 3070501.824 236004.6616 0.045652174 16.40374

33600 3,392,939.00 50 R5 ‐0.08 11,816,310.31 6253414.484 255232.3027 0.0216 25.40616

34100 23,827,107.00 35 S3 ‐0.13 53,573,117.27 29153409.38 1729646.358 0.032285714 19.4214

34200 5,000,756.00 27 R2 ‐0.25 27,561,627.59 12048846.46 1276001.277 0.046296296 12.34

34300 48,873,584.00 23 R3 ‐0.08 75,844,934.93 41665428.02 3561414.336 0.046956522 15.34552

34400 4,633,061.00 32 R3 ‐0.05 9,326,199.07 4656360.852 306015.907 0.0328125 17.30267

34500 15,408,443.00 28 R2.5 ‐0.08 34,440,271.46 14480852.95 1328410.471 0.038571429 13.64734

34600 1,829,626.00 23 R2 0 3,896,675.93 1462087.027 169420.6926 0.043478261 12.187

34800 453,547.00 20 R2 0 1,483,594.00 354368.5017 74179.7 0.05 5.5

35100 1,031,541.00 65 SQ 0 3,121,416.83 1480513.58 48021.79738 0.015384615 31.0608

35200 2,514,602.00 45 R4 0 3,833,485.46 2161914.655 85188.56578 0.022222222 26.68155

35300 9,769,506.00 32 R3 ‐0.1 18,497,231.19 10346033.62 635842.3222 0.034375 20.31707

35400 11,047,743.00 65 R4 ‐0.13 15,374,511.73 8029917.6 267279.9732 0.017384615 31.04173

35500 1,099,790.00 45 R3 ‐0.13 4,558,875.52 984211.2894 114478.4297 0.025111111 9.188383

35600 9,582,175.00 60 R4 ‐0.13 11,001,712.15 5642544.278 207198.9122 0.018833333 28.26486

35700 10,022.00 30 R5 0 12,434.28 9132.836178 414.476 0.033333333 22.5

35800 9,919.00 30 R5 0 16,343.67 12004.23834 544.789 0.033333333 22.5

35900 741,327.00 45 R4 0 1,009,616.66 565546.8602 22435.92578 0.022222222 26.24449

36100 210,555.00 40 R3 0 860,169.45 342997.9171 21504.23625 0.025 17.16882

36200 1,545,192.00 25 S2.5 0 3,190,953.48 1557660.455 127638.1392 0.04 16.43916

36300 ‐302,037.00 15 R5 0 62,281.06 53554.67281 4152.070667 0.066666667 13.87299

36400 12,196,027.00 50 R2 ‐0.05 18,101,536.56 5849916.25 380132.2678 0.021 19.06461

36500 4,538,307.00 55 R4 ‐0.05 5,184,858.73 2353216.106 98983.66666 0.019090909 25.52133

36600 37,207.00 30 R5 0 129,167.25 54915.25296 4305.575 0.033333333 12.8098

36700 179,448.00 30 R5 0 963,108.94 291336.4384 32103.63133 0.033333333 9.571844

36800 2,993,318.00 50 R3 ‐0.05 8,456,858.69 2527229.643 177594.0325 0.021 15.87623

36900 1,578,017.00 55 R5 ‐0.08 2,899,808.71 1174559.727 56941.69831 0.019636364 21.10793

37000 1,069,263.00 18 L1 0 5,348,267.74 1299336.557 297125.9856 0.055555556 7.085288

37100 2,662.00 18 L1 0 10,770.52 6675.138273 598.3622222 0.055555556 23.48013

37300 ‐55,357.00 45 R2 ‐0.08 2,090,238.06 307028.725 50165.71344 0.024 7.052644

38200 4,755,739.00 5 SQ 0 5,846,170.72 4089163.848 1169234.144 0.2 3.873834

38300 4,881,171.00 10 SQ 0 7,134,718.30 2928116.669 713471.83 0.1 4.10404

39001 614,702.00 65 R1.5 0 5,013,153.79 1256573.666 77125.44292 0.015384615 21.02663

39002 7,829,673.00 25 R0.5 0 16,649,386.27 4766140.58 665975.4508 0.04 12.46172

39100 2,295,442.00 15 SQ 0 4,340,425.39 3773572.414 289361.6927 0.066666667 14.62737

39200 2,460,306.00 9 R2 0.05 3,854,755.75 2067293.991 406890.8847 0.105555556 7.821658

39300 150,279.00 15 SQ 0 671,219.32 218902.874 44747.95467 0.066666667 5.179745

39400 496,756.00 15 SQ 0 907,169.66 516728.9293 60477.97733 0.066666667 9.586513

39500 321,840.00 25 SQ 0 520,029.21 313387.7394 20801.1684 0.04 18.34554

39600 1,785,513.00 27 S1.5 0.08 7,238,419.34 1681494.112 246642.4368 0.034074074 8.044258

39700 3,357,727.00 20 R3 0.1 8,708,434.67 3563001.8 391879.5602 0.045 10.49361

39800 554,547.00 15 SQ 0 643,160.35 567542.496 42877.35667 0.066666667 17.22349

39900 248,715.00 20 SQ 0 626,132.79 289329.2198 31306.6395 0.05 9.241785
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ACCOUNT Booked Reserve TRUNC DATE ASL CURVE NET SALVAGE ORGINAL COST

CALCULATED 

ACCUMULATED 

DEPRECIATION ANNUAL ACCRUAL

COMPOSITE 

ANNUAL 

ACCRUAL RATE

REMAINING 

LIFE

THEORETICAL 

ACCUMULATED 

DEPRECIATION FACTOR AGE

11800 1,184,217.00 25 R3 0 3,650,980.92 812830.1814 146039.2368 0.04 5.786654689

12100 ‐225,135.00 40 R3 0 10,000.00 2524.564711 250 0.025 10.5

13100 2,710,618.00 28 R4 0 7,667,416.70 2862007.602 273836.3107 0.035714286 10.93831475

33100 8,158,883.00 100 R2 0 22,852,471.38 6243257.869 228524.7138 0.01 32.23663816

33200 9,739,160.00 100 R2 0 72,006,097.54 12338434.48 720060.9754 0.01 20.01841516

33300 7,051,666.00 55 S1 0 39,818,679.30 10736999.77 723975.9873 0.018181818 17.48443575

33400 11,732,848.00 50 R3.5 0 28,195,274.79 9298468.567 563905.4958 0.02 17.89165166

33500 2,974,346.00 23 R3 0 5,169,625.92 2924287.452 224766.3443 0.043478261 16.40374437

33600 3,378,161.00 50 R5 0 11,816,310.31 5790198.597 236326.2062 0.02 25.40615928

34100 23,817,951.00 35 S3 0 53,573,117.27 25799477.33 1530660.493 0.028571429 19.42140219

34200 8,103,017.00 27 R2 0 27,561,627.59 9639077.17 1020801.022 0.037037037 12.33999854

34300 37,210,489.00 23 R3 0 75,844,934.93 38579100.02 3297605.867 0.043478261 15.34551701

34400 4,641,516.00 32 R3 0 9,326,199.07 4434629.383 291443.7209 0.03125 17.30267

34500 15,547,080.00 28 R2.5 0 34,440,271.46 13408197.18 1230009.695 0.035714286 13.64733787

34600 1,848,303.00 23 R2 0 3,896,675.93 1462087.027 169420.6926 0.043478261 12.18700336

34800 453,547.00 20 R2 0 1,483,594.00 354368.5017 74179.7 0.05 5.5

35100 1,037,527.00 65 SQ 0 3,121,416.83 1480513.58 48021.79738 0.015384615 31.06080163

35200 2,295,930.00 45 R4 0 3,833,485.46 2161914.655 85188.56578 0.022222222 26.68154894

35300 9,811,187.00 32 R3 0 18,497,231.19 9405485.111 578038.4747 0.03125 20.31706866

35400 2,028,702.00 65 R4 0 15,374,511.73 7106121.77 236530.9497 0.015384615 31.04172836

35500 621,485.00 45 R3 0 4,558,875.52 870983.4419 101308.3449 0.022222222 9.188382551

35600 3,206,659.00 60 R4 0 11,001,712.15 4993402.016 183361.8692 0.016666667 28.26486315

35700 10,497.00 30 R5 0 12,434.28 9132.836178 414.476 0.033333333 22.5

35800 13,267.00 30 R5 0 16,343.67 12004.23834 544.789 0.033333333 22.5

35900 752,099.00 45 R4 0 1,009,616.66 565546.8602 22435.92578 0.022222222 26.24448776

36100 199,286.00 40 R3 0 860,169.45 342997.9171 21504.23625 0.025 17.16881789

36200 1,545,192.00 25 S2.5 0 3,190,953.48 1557660.455 127638.1392 0.04 16.43916118

36300 ‐302,037.00 15 R5 0 62,281.06 53554.67281 4152.070667 0.066666667 13.87299108

36400 6,798,990.00 50 R2 0 18,101,536.56 5571348.809 362030.7312 0.02 19.06460753

36500 2,504,465.00 55 R4 0 5,184,858.73 2241158.196 94270.15873 0.018181818 25.52132833

36600 37,207.00 30 R5 0 129,167.25 54915.25296 4305.575 0.033333333 12.80980399

36700 179,448.00 30 R5 0 963,108.94 291336.4384 32103.63133 0.033333333 9.571843596

36800 3,137,095.00 50 R3 0 8,456,858.69 2406885.375 169137.1738 0.02 15.87622504

36900 1,108,837.00 55 R5 0 2,899,808.71 1087555.303 52723.79473 0.018181818 21.1079317

37000 1,069,727.00 18 L1 0 5,348,267.74 1299336.557 297125.9856 0.055555556 7.085287643

37100 2,662.00 18 L1 0 10,770.52 6675.138273 598.3622222 0.055555556 23.48012724

37300 ‐77,618.00 45 R2 0 2,090,238.06 284285.8564 46449.73467 0.022222222 7.052644085

38200 4,761,393.00 5 SQ 0 5,846,170.72 4089163.848 1169234.144 0.2 3.873833551

38300 4,881,540.00 10 SQ 0 7,134,718.30 2928116.669 713471.83 0.1 4.104039635

39001 451,051.00 65 R1.5 0 5,013,153.79 1256573.666 77125.44292 0.015384615 21.02662632

39002 8,540,796.00 25 R0.5 0 16,649,386.27 4766140.58 665975.4508 0.04 12.4617247

39100 2,618,183.00 15 SQ 0 4,340,425.39 3773572.414 289361.6927 0.066666667 14.62737354

39200 3,069,563.00 9 R2 0.05 3,854,755.75 2067293.991 406890.8847 0.105555556 7.821657661

39300 150,279.00 15 SQ 0 671,219.32 218902.874 44747.95467 0.066666667 5.179744841

39400 496,756.00 15 SQ 0 907,169.66 516728.9293 60477.97733 0.066666667 9.5865132

39500 321,840.00 25 SQ 0 520,029.21 313387.7394 20801.1684 0.04 18.34553697

39600 1,855,106.00 27 S1.5 0.08 7,238,419.34 1681494.112 246642.4368 0.034074074 8.044258486

39700 3,465,810.00 20 R3 0.1 8,708,434.67 3563001.8 391879.5602 0.045 10.49361018

39800 571,697.00 15 SQ 0 643,160.35 567542.496 42877.35667 0.066666667 17.22348861

39900 248,715.00 20 SQ 0 626,132.79 289329.2198 31306.6395 0.05 9.24178463
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ANNUAL 
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REMAINING 
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ACCUMULATED 

DEPRECIATION FACTOR AGE

11800 1,184,217.00 25 R3 0 3,650,980.92 812830.17 126220 0.034571531 19.43416578 0.324355845 5.786654689

12100 ‐227,215.00 40 R3 ‐0.05 10,000.00 2650.79 7950 0.795 29.90174116 ‐22.7215 10.5

13100 2,710,618.00 28 R4 0 7,667,416.70 2862007.6 287132 0.037448336 17.54847298 0.353524284 10.93831475

33100 10,273,058.00 100 R2 ‐0.08 22,852,471.38 6742718.53 192533 0.008425041 72.68016327 0.449538163 32.23663816

33200 10,993,553.00 100 R2 ‐0.08 72,006,097.54 13325509.24 811692 0.011272545 82.86473659 0.152675306 20.01841516

33300 7,040,597.00 55 S1 ‐0.08 39,818,679.30 11595959.75 925149 0.023234045 40.16939794 0.176816437 17.48443575

33400 12,283,035.00 50 R3.5 ‐0.08 28,195,274.79 10042346.04 492532 0.017468601 33.51059063 0.435641613 17.89165166

33500 3,204,052.00 23 R3 ‐0.05 5,169,625.92 3070501.83 202561 0.039182912 9.989656036 0.61978411 16.40374437

33600 3,392,939.00 50 R5 ‐0.08 11,816,310.31 6253414.49 520053 0.044011454 25.49912602 0.28714031 25.40615928

34100 23,827,107.00 35 S3 ‐0.13 53,573,117.27 29153409.38 2317436 0.043257442 18.14487279 0.444758644 19.42140219

34200 5,000,756.00 27 R2 ‐0.25 27,561,627.59 12048846.46 2493121 0.090456233 17.55733981 0.181439067 12.33999854

34300 48,873,584.00 23 R3 ‐0.08 75,844,934.93 41665428.03 2083701 0.027473173 11.30087598 0.644388238 15.34551701

34400 4,633,061.00 32 R3 ‐0.05 9,326,199.07 4656360.86 308069 0.033032643 16.78392546 0.496779124 17.30267

34500 15,408,443.00 28 R2.5 ‐0.08 34,440,271.46 14480852.96 1206126 0.035020804 17.09911261 0.447396096 13.64733787

34600 1,829,626.00 23 R2 0 3,896,675.93 1462087.05 109526 0.028107547 14.37007998 0.469535069 12.18700336

34800 453,547.00 20 R2 0 1,483,594.00 354368.5 67665 0.045608839 15.22283722 0.3057083 5.5

35100 1,031,541.00 65 SQ 0 3,121,416.83 1480513.58 65370 0.020942413 34.16996737 0.330472044 31.06080163

35200 2,514,602.00 45 R4 0 3,833,485.46 2161914.64 64801 0.016903938 19.622009 0.655957099 26.68154894

35300 9,769,506.00 32 R3 ‐0.1 18,497,231.19 10346033.63 753402 0.040730528 15.72861752 0.528160453 20.31845101

35400 11,047,743.00 65 R4 ‐0.13 15,374,511.73 8029917.62 167785 0.010913192 34.9569051 0.71857521 31.04172836

35500 1,099,790.00 45 R3 ‐0.13 4,558,875.52 984211.29 110113 0.024153544 36.40264859 0.241241507 9.188382551

35600 9,582,175.00 60 R4 ‐0.13 11,001,712.15 5642544.29 73042 0.006639148 32.76750047 0.870971252 28.26486315

35700 10,022.00 30 R5 0 12,434.28 9132.84 303 0.024368118 7.965343764 0.805997613 22.5

35800 9,919.00 30 R5 0 16,343.67 12004.24 807 0.049376915 7.965343764 0.606901632 22.5

35900 741,327.00 45 R4 0 1,009,616.66 565546.86 13232 0.013105964 19.79280036 0.734265815 26.24448776

36100 210,555.00 40 R3 0 860,169.45 342997.92 27526 0.032000671 24.04975126 0.244783165 17.16881789

36200 1,545,192.00 25 S2.5 0 3,190,953.48 1557660.46 121931 0.038211463 12.79627732 0.484241469 16.43916118

36300 ‐302,037.00 15 R5 0 62,281.06 53554.68 176879 2.840012678 2.101695249 ‐4.849580274 13.87299108

36400 12,196,027.00 50 R2 ‐0.05 18,101,536.56 5849916.24 157604 0.008706664 34.61084011 0.673756449 19.06460753

36500 4,538,307.00 55 R4 ‐0.05 5,184,858.73 2353216.12 18269 0.003523529 31.22621807 0.87530003 25.52132833

36600 37,207.00 30 R5 0 129,167.25 54915.27 5613 0.043455288 17.24554724 0.288052893 12.80980399

36700 179,448.00 30 R5 0 963,108.94 291336.44 52871 0.054896178 20.92512509 0.186321601 9.572881901

36800 2,993,318.00 50 R3 ‐0.05 8,456,858.69 2527229.62 154153 0.018228163 35.76962521 0.353951521 15.87622504

36900 1,578,017.00 55 R5 ‐0.08 2,899,808.71 1174559.72 37451 0.01291499 34.37259053 0.544179688 21.1079317

37000 1,069,263.00 18 L1 0 5,348,267.74 1299336.56 326203 0.060992272 13.62698444 0.199926977 7.085287643

37100 2,662.00 18 L1 0 10,770.52 6675.14 1189 0.110393927 6.844318667 0.247156126 23.48012724

37300 ‐55,357.00 45 R2 ‐0.08 2,090,238.06 307028.72 61197 0.029277526 38.87970979 ‐0.026483586 7.052644085

38200 4,755,739.00 5 SQ 0 5,846,170.72 4089163.84 343866 0.058819014 1.502698909 0.813479323 4.126344935

38300 4,881,171.00 10 SQ 0 7,134,718.30 2928116.66 332909 0.046660427 5.895960365 0.684143479 4.104039635

39001 614,702.00 65 R1.5 0 5,013,153.79 1256573.67 91995 0.018350724 48.70740422 0.122617822 21.02662632

39002 7,829,673.00 25 R0.5 0 16,649,386.27 4766140.56 441932 0.026543441 17.84336896 0.470267965 12.47229279

39100 2,295,442.00 15 SQ 0 4,340,425.39 3773572.43 1283351 0.295674015 1.958977259 0.528851851 14.90009826

39200 2,460,306.00 9 R2 0.05 3,854,755.75 2067294.01 223151 0.05788979 3.919291465 0.638252112 7.821657661

39300 150,279.00 15 SQ 0 671,219.32 218902.88 60701 0.090433929 10.10809208 0.223889563 5.225345078

39400 496,756.00 15 SQ 0 907,169.66 516728.93 56908 0.062731375 6.455915821 0.54758886 9.818521819

39500 321,840.00 25 SQ 0 520,029.21 313387.73 9910 0.019056622 9.934128056 0.618888312 18.72914338

39600 1,785,513.00 27 S1.5 0.08 7,238,419.34 1681494.11 237384 0.032795005 20.1824623 0.246671672 8.044258486

39700 3,357,727.00 20 R3 0.1 8,708,434.67 3563001.77 421691 0.048423283 10.9079162 0.385571819 10.49361018

39800 554,547.00 15 SQ 0 643,160.35 567542.5 33471 0.052041454 1.763584789 0.862221995 17.65295988

39900 248,715.00 20 SQ 0 626,132.79 289329.21 35427 0.05658065 10.75821537 0.397224046 9.24178463
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Topic:  Behchokǫ̀ EV Charging Station 

 

Reference: NTPC 2022-23 General Rate Application, PDF page 657. 

 

Preamble: 

 

This option involves designing and installing a charging station with level 3 chargers. There are 

two main challenges typically associated with the development of a network of DC fast charging 

stations. First, the availability of commercial land to install DC fast charging stations is a barrier. 

Second, the proximity of electric distribution lines to charging stations is often an issue. Extending 

distribution lines adds a significant cost to potential projects. 

 

 NTPC has extensive project management capacity, works closely and effectively with its 

partners and communities, and is mandated to supply electricity to the community of 

Behchokǫ̀ in a safe and efficient manner. The immediate benefit of installing an EV 

charging station at Behchokǫ̀ to encourage and allow for further EV adoption. This project 

will assist NTPC in achieving its goal of reducing transportation related emissions by 10 

percent by 2030 and reducing overall emissions by 30 percent by 2030. 

 

TGC requests further information to better understand why the change in reporting is required, 

and further any cost savings which may be realized from the change. 

 

TGC requests additional information for the proposed capital project. 

 

Requests: 

 

a) Please provide NTPC’s estimate, and all quantitative evidence supporting the estimate, of 

the number of EVs that will use the proposed project over the next 10 years. 

 

b) Based on the information provided in response to a), please provide a forecast of the 

amount of kWhs per year that will be consumed from the EV charging station over the next 

10 years. 

 

c) Is NTPC in possession of any evidence of a desire from external third parties for EVs and 

an EV charging station? If so, please provide that evidence. If not, then please explain on 

what basis NTPC considers the project to be required.  
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d) Please comment on whether any entities in NTPC’s service territory have looked at 

constructing their own EV charging stations on a commercial basis. If no party has sought 

to connect to NTPC’s system with a commercial system, please comment on whether 

NTPC considers such a case to be evidence of a lack of economic fundamentals 

supporting the need for an EV charging station.  

 

e) Please discuss whether alternatives exist for customers who desire an EV to charge that 

EV using the existing distribution system at their home or at work, as an alternative to a 

fast-charging system. 

 

 

Responses: 

 

(a) 

 

The estimates used to support the installation of the Behchokǫ̀ EV Charging Station are provided 

by the Government of the Northwest Territories (GNWT) report titled: 

 

ELECTRIC VEHICLE INFRASTRUCTURE NEEDS ASSESSMENT AND FORECAST 

GOVERNMENT OF THE NORTHWEST TERRITORIES 

Final Report 

October 30, 2020 

 

The report is available on the internet at the following address: 

 

https://www.inf.gov.nt.ca/sites/inf/files/resources/gnwt_ev_assessment_final_30.10.20.pdf 

 

The report discusses the total possible number of EV sales in the Northwest Territories from 2013 

to 2030, dependent on the incentive levels available (see pg. 23 of the report, Table 5: Summary 

of EV Sales by Incentive Scenario, Figure 9: Annual Light-Duty Vehicle Sales Forecast by 

Incentive Scenario). 

 

Based on the GNWT report, by 2030, the total number of EVs in the territory will range between 

677 and 2,658 vehicles. 
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(b) 

 

Based on the October 30, 2020 GNWT report, it is anticipated the average annual energy 

requirement will be 161,000 kWhs.   

 

This is based on the table on pg. 39 of the report, Table 12: Average Monthly and Annual Energy 

Use per Station.   

 

This value is half of the total energy needs for the estimated number of trips between Yellowknife 

and Behchokǫ̀ (236,000 kWHs) and between Behchokǫ̀ and Fort Providence (86,000 kWhs). 

 

(c) 

 

As stated in the executive summary of the October 30, 2020 GNWT report (pg. vi of the report): 

 

“The conversion of conventional gasoline vehicle fleets to electric vehicles (EVs) offers 

the potential to achieve significant reductions in transportation-related greenhouse gas 

(GHG) emissions while reducing operating and maintenance costs for vehicle owners. As 

part of its emissions reduction commitment established under the Paris Climate 

Agreement, the Government of Canada established two goals, notably that EVs represent 

30% of new light-duty vehicle (LDV) sales in 2030 and 100% of new LDV sales in 2040. 

In its 2030 Energy Strategy, the Government of the Northwest Territories (GNWT) also 

set a goal of reducing transportation related GHG emissions by 10% by 2030, in part by 

accelerating the pace of EV adoption through new EV purchase incentive programs and 

the development of one or more EV charging corridors in the Northwest Territories (NT).” 

 

NTPC understands the stated direction from both the Canadian federal government and the 

GNWT demonstrates a strong desire to adopted EV charging stations within the territory. 

 

(d) 

 

NTPC has not received any formal request to connect an EV charging station, on a commercial 

basis, to NTPC’s system.   

 

NTPC cannot comment on possible commercial business cases being considered or developed 

by external parties or the economic fundamentals associated with those business cases. 
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(e) 

 

Customers who desire an alternative to a fast-charging system to charge an EV using the existing 

distribution system at their home or at work may choose two other options: 

 

1. A Level 1 charging station 

This option uses a standard 120V wall outlet to charge the EV vehicles.  Most EVs are 

equipped with the ability to charge from a wall outlet. This option delivers a low 

charging rate and may require 17 - 25 hours to fully charge an EV. 

2. A level 2 charging station 

This option uses a 240V outlet and requires an EV charger installed by a qualified 

electrician. This option may allow an EV to be fully charged in 4 - 5 hours. 
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Topic:  Tsiigehtchic Office Trailer Replacement 

 

Reference: NTPC 2022-23 General Rate Application, PDF page 699. 

 

Preamble: 

 
 

TGC requires further information on the benefits of the proposed project. 

 

Requests: 

 

a) A benefit cited by NTPC of the Tsiigehtchic Office Trailer Replacement is the reduction of 

a lengthy commute. However, in the above referenced table there appears to be no O&M 

savings estimates. Please confirm or otherwise provide the following information: 

 

i. Confirm and provide evidence that all work performed by the employees impacted 

are capital employees and thus there are no operational savings due to the 

reduction in commute time. 

ii. If not confirmed, please provide a calculation of the hourly and daily commute time 

that has been incurred each year and the estimated annual O&M savings that will 

be recognized. Finally, please demonstrate where those savings have been 

reflected through forecast O&M costs. 
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Responses: 

 

(a) 

 

The project is primarily justified on the basis of improving the safety of staff accommodations and 

reducing the need for travel. Travel time from Inuvik is approximately 2 hours each way or 4 hours 

round trip which is 50% of a standard work day. 
 

NTPC anticipates the trailer will be used both for staff performing maintenance functions (e.g. a 

five day overhaul) and capital functions (e.g. a switchgear replacement). Further, the reduced 

travel time may permit staff to perform more tasks more efficiently, rather than resulting in an 

absolute reduction in operations and maintenance spending.  
 

Based on these considerations, and the fact the project will only be capitalized in the 2022-23 test 

year, the Corporation does not anticipate material operations and maintenance savings in 2022-

23. Any operational cost savings from the project would be reflected in future rate applications.  
 

An additional important benefit of this project is the replacement of the existing trailer. The existing 

trailer dates from 1976. The trailer has experienced wear and tear and deteriorating condition 

consistent with a facility of that vintage (windows, flooring, furniture and appliances, mechanical 

systems etc. would all need replacing) and energy efficiency of the building is outdated, making 

it hard to heat in the winter and hard to cool in the summer. In addition, the trailer has only one 

bedroom which does not meet operational needs as maintenance staff travel in teams of 2 or 3. 

The trailer has not been used as accommodation for maintenance staff for at least 10 years. A 

two-bedroom trailer with cooking facilities (required due to limited food services in the community) 

will allow maintenance staff to stay in the community and avoid lengthy commutes, improving 

safety and reducing travel time. The age of this trailer is beyond the 25-year life identified in the 

Corporation’s depreciation study for assets of this type. 
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Topic:  Pole Replacement – All Regions 

 

Reference: NTPC 2022-23 General Rate Application, PDF page 705. 

 

Preamble: 

 

This option involves starting a pole replacement program that encompasses testing, treatment, 

and replacement. This program would proactively change out poles and implement a pole testing 

program to avoid unnecessary outages, minimize unnecessary pole changes, and improve 

NTPC’s asset management. This program will lead to enhanced reliability, avoid unexpected pole 

failures that would result in outages for NTPC customers, and assist with maintaining NTPC’s low 

rate of in-service pole failures. 

 

TGC requests additional information on the pole replacement program. 

 

Requests: 

 

a) Please prepare a table which breaks down the annual actual costs from 2018-19 to 2021-

22 that have been spent on pole replacement. 

 

b) Further to the information provided in response to a), please provide the actual number of 

poles replaced in each year. 

 

c) If available, please provide all evidence available to NTPC related to the average age of 

NTPC’s poles over the last 10 years and the forecast age of poles over the next 10 years 

assuming both that the project is approved and that the project is approved at 50% of the 

applied for costs. 

 

 

Responses: 

 

(a) and (b) 

 

The Corporation does not currently separate  pole replacement costs from new pole installation 

costs, or the number of poles added or replaced in a year. Table 1 summarizes total capital 
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additions for poles and fixtures for 2018-19 through 2021-22. These figures include both pole 

replacements as well as new poles. 2021-22 figures are GRA forecasts. 

 

Table 1 

Capital Additions for Poles and Fixtures ($000s) 

 
 

(c)  

 

Please refer to the response to HR/FS.NTPC-29 for information on the average age of poles 

currently in service. The forecast age of poles over the next 10 years, assuming both that the 

project is approved and that the project is approved at 50% of the applied costs, is not available.  

FERC 2018-19 2019-20 2020-21 2021-22
355 Transmission poles and fixtures           1,726           489           1,060                   - 
364 Distribution poles and fixtures              906           321              513              363 
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Topic:  Collection of Salvage Costs 

 

Reference: NTPC 2022-23 General Rate Application, PDF page 121, lines 5 to 8. 

 

Preamble: 

 

The 2011 depreciation study for NTPC showed net salvage accumulated amortization surplus of 

approximately $20 million. For the 2012-14 GRA, the Board approved a “pause” on the collection 

of net salvage to gradually permit the surplus to decrease over time. 

 

For the Corporation’s 2016 study, the variance for net salvage accumulated amortization was still 

a surplus of approximately $6.3 million. Because of this remaining substantial surplus, NTPC 

proposed to re-implement net salvage accruals in rates at approximately one-quarter of the 

amount otherwise recommended. The full salvage cost was calculated at $2.122 million, and 

NTPC proposed to collect $0.553 million. 

 

For that GRA, the Board instead approved a more moderated phased-in approach to resuming 

net salvage recovery. The Board determined that only one-half of the NTPC recommended 

approach should be included in rates for the 2016-19 Test Years, or $0.276 million. 

 

TGC understands that NTPC is not collecting the full amount of estimate salvage costs within its 

rates. For this reason, NTPC would like to understand whether other alternatives are viable to 

assist in the collection of a reasonable and supported amount of costs that is less subject to a 

subjective phase in assessment. 

 

Requests: 

 

a) Please prepare a reconciliation of the calculated accumulated salvage account (i.e. net 

salvage accumulated amortization surplus) for the years 2018/19 to 2022/23. Please use 

actual balances where available. As part of the reconciliation please clearly show opening 

and closing balances, as well as additions to the account for collection of salvage costs 

and any actual salvage costs incurred. 

 

b) Please calculate the salvage account balance that would otherwise be required to be 

accumulated were NTPC to collect the full amount of the estimated net salvage costs per 

year. 
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c) Based on both the applied for salvage rates and the full salvage rates recommended by 

Concentric, please prepare two separate tables showing the forecast build up of the 

accumulated salvage account balance over the next five years. 

 

d) Has NTPC considered any alternatives to the collection of salvage costs as proposed in 

its application. If yes, please describe all alternatives considered by NTPC and explain 

why those alternatives have not been pursued. 

 

e) Please comment on the viability of adopting the constant dollar net salvage approach for 

NTPC or in the alternative adopting a discounting approach to the calculation where the 

future salvage costs are calculated based on current salvage rates and then discounted 

to current dollars. Specifically, please outline any practical or regulatory challenges to 

adopting these approaches. 

 

f) Does NTPC agree that the current approach to phasing in salvage rates effectively results 

in a discounting of currently collected salvage costs as compared to the amounts that 

would otherwise be collected under the traditional method to collecting salvage? If NTPC 

does not agree, please fully explain. 

 

 

Responses: 

 

(a) 

 

Please see Table 1 for the net salvage booked accumulated depreciation continuity. 

 

Table 1: Net Salvage Accumulated Depreciation Continuity ($000) 

 
 

A reference to “calculated” accumulated salvage typically refers to the theoretical target value, 

based on a depreciation study and full proposed net salvage parameters. In the 2016 Depreciation 

Study, the theoretical "calculated” target net salvage was $33.391 million. At the time the net 

salvage account was at $39.720 million, a surplus of $6.329 million.  

2018-19 
Actual

2019-20 
Actual

2020-21 
Actual

2021-22 
Forecast

2022-23 
Forecast

Opening Balance 36,511          36,102          34,586          34,279          33,724          
Addition 246               309               332               446               1,438            
Site Restoration Spending  (655)  (1,826)  (639)  (1,000)  (1,000)
Closing Balance 36,102          34,586          34,279          33,724          34,162          
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The 2020 Depreciation Study did not calculate a theoretical salvage target as Concentric applied 

a different approach, building the moderation into their proposal overall. Using the moderated 

approach, Concentric calculated a theoretical salvage reserve of $17.090 million, but this value 

is not representative of what should be the net salvage balance once phase-in is complete. 

 

(b) and (c) 

 

The 2020 Depreciation Study does not provide recommended rates reflecting full net salvage 

costs based on the net salvage activity analysis. Concentric’s 2016 Depreciation Study provided 

full recommended net salvage rates, which would correspond to an approximately $3.8 million 

annual provision in 2022-23, as shown in TGC.NTPC-13 Attachment 1. 

 

NTPC does not have future forecast site restoration spending over the next 5 years to prepare 

the requested projection. 
 

(d) 

 

NTPC has not considered alternative net salvage collection approaches, other than the noted 

phase-in. The obvious alternative would be to reflect full net salvage rates, which NTPC has not 

pursued considering the pause that was implemented due to an accumulated amortization surplus 

for net salvage, and the commitment to phase back in the collection of net salvage, which is 

proceeding. 

 

(e) 

 

NTPC is aware of only one Canadian natural gas utility (Enbridge Gas Inc.) using the constant 

dollar net salvage approach or a discounting approach to the calculation required net salvage 

rates. NTPC is not aware of any electric utility using a constant dollar or other discounting 

approach to the calculation of net salvage percentages. 

 

NTPC is generally aware that approaches such as CDNS have been reviewed in other 

jurisdictions but is not aware of any regulator adopting this approach. The only alternative net 

salvage approach changes that NTPC is aware of, which have been recently accepted by 

regulators, are approaches that capitalize removal costs for projects where assets are replaced 

in the same location, and only using net salvage through depreciation for terminal retirements. 

This approach, however, has implications for cash flow and for reporting under the various 
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accounting standards, and NTPC would need to consider these implications were any such 

alternative to be considered. 

 

(f) 

 

No. NTPC still follows the traditional method of collecting salvage and has simply proposed lower 

than estimated net salvage rates in this Application as part of moderation. Moderation is a normal 

part of any depreciation study. 

 

As explained in the Application, the phased-in implementation follows a gradual re-

implementation of net salvage rates after the “pause” in collection approved by the Board in the 

2012-14 GRA, to gradually permit the surplus in the account to decrease over time. 
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								NORTHWEST TERRITORIES POWER CORPORATION 

								2022-23 GENERAL RATE APPLICATION

								TGC.NTPC-10 Attachment 2

								June 13, 2022

				Total Costs ($000s)

		Position #		2018-19		2019-20		2020-21

		4001		7		60		89

		4002		187		260		194

		4003		8		20		12

		4010		15		21		1

		4020		0		- 0		- 0

		4022		46		47		46

		4023		- 0		26		42

		4025		31		9		22

		4026		70		81		83

		4027		39		41		48

		4028		100		90		77

		4029		6		2		- 0

		4030		2		6		1

		4031		0		- 0		- 0

		4032		0		- 0		- 0

		4033		0		- 0		- 0

		4034		6		- 0		- 0

		4035		- 0		- 0		16

		4036		7		16		11

		4037		0		- 0		- 0

		4038		11		- 0		- 0

		4040		76		71		25

		4041		87		77		36

		4042		71		74		36

		4043		34		66		55

		4044		11		4		- 0

		4045		53		44		23

		4046		19		39		28

		4047		59		20		40

		4048		43		62		38

		4050		1		- 0		19

		4051		20		57		29

		4052		- 0		- 0		- 0

		4053		183		202		174

		4054		- 0		145		67

		4055		3		- 0		- 0

		4057		1		28		18

		4058		51		61		47

		4059		1		2		6

		4062		0		- 0		- 0

		4063		21		2		0

		4064		47		4		1

		4068		0		- 0		- 0

		4069		99		144		159

		4070		1		- 0		- 0

		4071		2		- 0		- 0

		4073		0		- 0		- 0

		4074		98		87		69

		4076		2		32		- 0

		4077		196		218		171

		4082		95		86		83

		4083		0		- 0		97

		4084		36		167		86

		4085		0		- 0		- 0

		4086		2		0		- 0

		4087		0		0		- 0

		4089		6		9		6

		4090		0		- 0		- 0

		4091		0		- 0		- 0

		4099		43		1		- 0

		4101		57		39		19

		4102		0		- 0		- 0

		4103		0		- 0		- 0

		4104		0		- 0		- 0

		4105		5		- 0		- 0

		4106		1		- 0		- 0

		4107		0		- 0		- 0

		4108		1		- 0		- 0

		4109		0		- 0		- 0

		4110		0		- 0		- 0

		4111		55		68		59

		4112		1		- 0		- 0

		4113		1		- 0		- 0

		4114		19		- 0		- 0

		4115		22		17		17

		4116		4		- 0		- 0

		4117		13		7		12

		4118		2		- 0		- 0

		4119		4		- 0		- 0

		4120		3		- 0		- 0

		4121		0		- 0		- 0

		4122		28		28		- 0

		4125		1		- 0		- 0

		4126		0		- 0		8

		4127		92		108		121

		4129		3		- 0		- 0

		4132		0		- 0		- 0

		4133		2		- 0		- 0

		4134		4		- 0		- 0

		4135		0		- 0		- 0

		4137		1		- 0		- 0

		4138		2		- 0		- 0

		4139		3		- 0		- 0

		4142		0		- 0		- 0

		4143		4		- 0		- 0

		4144		1		- 0		- 0

		4145		0		7		- 0

		4147		0		- 0		- 0

		4148		0		- 0		- 0

		4149		125		65		102

		4150		0		- 0		- 0

		4151		63		0		- 0

		4153		0		- 0		- 0

		4154		0		- 0		- 0

		4155		2		2		3

		4156		2		- 0		- 0

		4157		6		- 0		- 0

		4158		1		- 0		- 0

		4159		0		- 0		- 0

		4162		0		- 0		- 0

		4163		3		- 0		- 0

		4165		0		- 0		- 0

		4166		3		- 0		- 0

		4178		0		- 0		- 0

		4179		0		- 0		- 0

		4183		1		- 0		- 0

		4184		1		- 0		- 0

		4186		0		- 0		- 0

		4187		1		- 0		- 0

		4188		0		- 0		- 0

		4189		4		- 0		- 0

		4192		3		- 0		- 0

		4195		0		- 0		- 0

		4196		0		- 0		- 0

		4197		0		- 0		- 0

		4199		2		- 0		- 0

		4268		2		2		- 0

		4292		4		- 0		- 0

		4298		- 0		1		1

		4300		0		- 0		- 0

		4305		1		- 0		- 0

		4306		0		- 0		- 0

		4307		17		14		13

		4310		100		95		109

		4312		2		- 0		- 0

		4313		8		1		- 0

		4314		0		- 0		- 0

		4315		1		- 0		- 0

		4316		0		- 0		- 0

		4317		1		- 0		- 0

		4318		51		51		62

		4324		1		- 0		- 0

		4325		0		- 0		- 0

		4328		0		- 0		- 0

		4329		0		- 0		- 0

		4330		0		- 0		- 0

		4331		0		- 0		- 0

		4333		0		- 0		- 0

		4335		1		- 0		- 0

		4336		0		- 0		- 0

		4337		3		- 0		- 0

		4338		5		- 0		- 0

		4339		1		- 0		- 0

		4341		4		- 0		0

		4343		5		- 0		- 0

		4349		5		- 0		- 0

		4350		0		- 0		- 0

		4351		0		- 0		- 0

		4352		0		- 0		- 0

		4354		0		- 0		- 0

		4355		0		- 0		- 0

		4356		0		- 0		- 0

		4357		0		- 0		- 0

		4359		3		- 0		- 0

		4360		0		- 0		- 0

		4905		0		- 0		- 0

		4910		1		- 0		- 0

		4911		2		- 0		- 0

		4948		0		- 0		- 0

		4952		0		- 0		- 0

		Casuals Various		70		85		57

		Non-specific adj		2		(305)		(114)

		Total		2,742		2,662		2,427
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		NORTHWEST TERRITORIES POWER CORPORATION

		TABLE 1. SUMMARY OF SERVICE LIFE AND NET SALVAGE ESTIMATES AND CALCULATED ANNUAL AND

		ACCRUED DEPRECIATION RELATED TO THE RECOVERY OF AVERAGE ORIGINAL COST IN ELECTRIC PLANT

		BASED ON ORIGINAL COSTS AS OF MARCH 31, 2020

		"TOTAL" 

		Account				Description		Estimated
Survivor
Curve				Net
Salvage
Percent				Surviving
Original Cost
as of 03/31/2020				Calculated
Accrued 
Depreciation				Annual
Accrual
Amount				Annual
Accrual
Rate				Annual
Provision
for True-up				Total
Depreciation
Expense				Total
Depreciation
Rate

		(1)				(2)		(3)				(4)				(5)				(6)				(7)				(8)				(9)				(10)=(7)+(9)				(11)=(10)/(5)

		OTHER UTILITY PROPERTY

		118		11800		SOLAR PANELS		25-R3				0%				3,650,981				812,830				146,039				4.00				(19,110)				126,929				3.48				0.6471189275

		121		12100		WIND TURBINES		40-R3				-5%				10,000				2,651				263				2.63				7,687				7,950				79.50				0.0017724522

		131		13100		RESIDUAL HEAT SYSTEMS		28-R4				0%				7,667,417				2,862,008				273,836				3.57				8,627				282,463				3.68				1.3590129832

		TOTAL OTHER UTILITY PROPERTY														11,328,398				3,677,489				420,138								(2,796)				417,342				3.68

		HYDRO PLANT

		331		33100		STRUCTURES AND IMPROVEMENTS 		100-R2				-8%				22,852,471				6,742,718				246,807				1.08				(48,574)				198,233				0.87				4.0504913869

		332		33200		RESERVOIRS, DAMS, AND WATERWAYS		100-R2				-8%				72,006,098				13,325,509				777,666				1.08				28,142				805,808				1.12				12.7627368192

		333		33300		WATER WHEELS, TURBINES, AND GENERATORS		55-S1				-8%				39,818,679				11,595,960				781,894				1.96				113,404				895,298				2.25				7.057670694

		334		33400		ACCESSORY ELECTRICAL EQUIPMENT		50-R3.5				-8%				28,195,275				10,042,346				609,018				2.16				(66,865)				542,153				1.92				4.997477769

		335		33500		MISCELLANEOUS POWER PLANT EQUIPMENT		23-R3				-5%				5,169,626				3,070,502				236,005				4.57				0				236,005				4.57				0.9162914993

		336		33600		ROADS, RAILROADS, AND BRIDGES		50-R5				-8%				11,816,310				6,253,414				255,232				2.16				112,179				367,412				3.11				2.0943845565

		TOTAL HYDRO PLANT														179,858,459				51,030,450				2,906,622								138,286				3,044,908				1.69

		DIESEL PLANT

		341		34100		STRUCTURES AND IMPROVEMENTS		35-S3				-13%				53,573,117				29,153,409				1,729,646				3.23				293,543				2,023,189				3.78				9.4955791198

		342		34200		FUEL HOLDERS, PRODUCERS AND ACCESSORIES		27-R2				-25%				27,561,628				12,048,846				1,276,001				4.63				401,433				1,677,434				6.09				4.8851668297

		343		34300		PRIME MOVERS		23-R3				-8%				75,844,935				41,665,428				3,561,414				4.70				(637,840)				2,923,574				3.85				13.4431524086

		344		34400		GENERATORS		32-R3				-5%				9,326,199				4,656,361				306,016				3.28				0				306,016				3.28				1.6530242343

		345		34500		ACCESSORY ELECTRIC EQUIPMENT		28-R2.5				-8%				34,440,271				14,480,853				1,328,410				3.86				(54,248)				1,274,163				3.70				6.1043735967

		346		34600		MISCELLANEOUS POWER PLANT EQUIPMENT		23-R2				0%				3,896,676				1,462,087				169,421				4.35				(25,577)				143,844				3.69				0.6906671944

		348		34800		ENERGY STORAGE EQUIPMENT - PRODUCTION		20-R2				0%				1,483,594				354,369				74,180				5.00				(6,515)				67,665				4.56				0.2629599494

		TOTAL DIESEL PLANT														206,126,420				103,821,353				8,445,089								(29,204)				8,415,884				4.08

		TRANSMISSION PLANT

		351		35100		CLEARING LAND AND LAND RIGHTS		65-SQ				0%				3,121,417				1,480,514				48,022				1.54				13,139				61,161				1.96				0.5532562223

		352		35200		STRUCTURES AND IMPROVEMENTS		45-R4				0%				3,833,485				2,161,915				85,189				2.22				(17,974)				67,214				1.75				0.6794669854

		353		35300		STATION EQUIPMENT		32-R3				-10%				18,497,231				10,346,034				635,842				3.44				36,655				672,497				3.64				3.278545868

		354		35400		TOWERS AND FIXTURES		65-R4				-13%				15,374,512				8,029,918				267,280				1.74				(86,330)				180,950				1.18				2.7250587608

		355		35500		POLES AND FIXTURES		45-R3				-13%				4,558,876				984,211				114,478				2.51				(3,175)				111,303				2.44				0.8080389084

		356		35600		OVERHEAD CONDUCTORS AND DEVICES		60-R4				-13%				11,001,712				5,642,544				207,199				1.88				(120,230)				86,969				0.79				1.9500009239

		357		35700		UNDERGROUND CONDUIT		30-R5				0%				12,434				9,133				414				3.33				(112)				303				2.44				0.0022039167

		358		35800		UNDERGROUND CONDUCTORS AND DEVICES		30-R5				0%				16,344				12,004				545				3.33				262				807				4.94				0.0028968374

		359		35900		ROADS AND TRAILS		45-R4				0%				1,009,617				565,547				22,436				2.22				(8,881)				13,555				1.34				0.1789497301

		TOTAL TRANSMISSION PLANT														57,425,627				29,231,819				1,381,405								(186,646)				1,194,760				2.08

		DISTRIBUTION PLANT

		361		36100		STRUCTURES AND IMPROVEMENTS		40-R3				0%				860,169				342,998				21,504				2.50				5,507				27,011				3.14				0.152460926

		362		36200		STATION EQUIPMENT		25-S2.5				0%				3,190,953				1,557,660				127,638				4.00				974				128,613				4.03				0.5655812613

		363		36300		STORAGE BATTERY EQUIPMENT		15-R5				0%				62,281				53,555				4,152				6.67				169,193				173,345				278.33				0.0110390204

		364		36400		POLES, TOWERS, AND FIXTURES		50-R2				-5%				18,101,537				5,849,916				380,132				2.10				(183,356)				196,776				1.09				3.2084108851

		365		36500		OVERHEAD CONDUCTORS AND DEVICES		55-R4				-5%				5,184,859				2,353,216				98,984				1.91				(69,976)				29,008				0.56				0.9189914421

		366		36600		UNDERGROUND CONDUIT		30-R5				0%				129,167				54,915				4,306				3.33				1,027				5,332				4.13				0.022894278

		367		36700		UNDERGROUND CONDUCTORS AND DEVICES		30-R5				0%				963,109				291,336				32,104				3.33				5,347				37,451				3.89				0.1707064589

		368		36800		LINE TRANSFORMERS		50-R3				-5%				8,456,859				2,527,230				177,594				2.10				(13,030)				164,564				1.95				1.4989378048

		369		36900		SERVICES		55-R5				-8%				2,899,809				1,174,560				56,942				1.96				(11,738)				45,204				1.56				0.5139772416

		370		37000		METERS		18-L1				0%				5,348,268				1,299,337				297,126				5.56				16,884				314,010				5.87				0.9479549085

		371		37100		INSTALLATIONS ON CUSTOMER PREMISES		18-L1				0%				10,771				6,675				598				5.56				586				1,185				11.00				0.0019090232

		373		37300		STREET LIGHTING AND SIGNAL SYSTEMS		45-R2				-8%				2,090,238				307,029				50,166				2.40				9,321				59,486				2.85				0.3704847112

		TOTAL DISTRIBUTION PLANT														47,298,019				15,818,427				1,251,245								(69,262)				1,181,984				2.50

		GENERAL PLANT

						STRUCTURES AND IMPROVEMENTS

		390.01		39001		HAY RIVER OFFICE BUILDINGS		65-R1.5				0%				5,013,154				1,256,574				77,125				1.54				13,178				90,304				1.80				0.8885575617

		390.02		39002		OTHER SMALL STRUCTURES		25-R0.5				0%				16,649,386				4,766,141				665,975				4.00				(171,690)				494,285				2.97				2.951024183

				0		TOTAL STRUCTURES AND IMPROVEMENTS										21,662,540				6,022,714				743,101								(158,512)				584,589

		382		38200		COMPUTER HARDWARE		5-SQ				0%				5,846,171				4,089,164				1,169,234				20.00				(443,585)				725,649				12.41				1.0362058332

		391		39100		OFFICE FURNITURE 		15-SQ				0%				4,340,425				3,773,572				289,362				6.67				754,542				1,043,904				24.05				0.7693196664

		383		38300		COMPUTER SOFTWARE		10-SQ				0%				7,134,718				2,928,117				713,472				10.00				(331,253)				382,219				5.36				1.2645947365

		392		39200		TRANSPORTATION EQUIPMENT		9-R2				5%				3,854,756				2,067,294				406,891				10.56				(100,276)				306,615				7.95				0.6832370427

		393		39300		STORES EQUIPMENT		15-SQ				0%				671,219				218,903				44,748				6.67				6,789				51,537				7.68				0.1189704181

		394		39400		TOOLS, SHOP AND GARAGE EQUIPMENT		15-SQ				0%				907,170				516,729				60,478				6.67				3,094				63,572				7.01				0.1607914887

		395		39500		LABORATORY EQUIPMENT		25-SQ				0%				520,029				313,388				20,801				4.00				(851)				19,950				3.84				0.0921726933

		396		39600		POWER OPERATED EQUIPMENT		27-S1.5				8%				7,238,419				1,681,494				246,642				3.41				(5,154)				241,489				3.34				1.2829752504

		397		39700		COMMUNICATION EQUIPMENT		20-R3				10%				8,708,435				3,563,002				391,880				4.50				18,819				410,698				4.72				1.5435284455

		398		39800		MISCELLANOUS EQUIPMENT		15-SQ				0%				643,160				567,542				42,877				6.67				7,369				50,246				7.81				0.1139970997

		399		39900		OTHER TANGIBLE PLANT		20-SQ				0%				626,133				289,329				31,307				5.00				3,775				35,082				5.60				0.110979046

		TOTAL GENERAL PLANT														62,153,176				26,031,248				4,160,793								(245,244)				3,915,549				6.30

		TOTAL ELECTRIC PLANT STUDIED														564,190,099				229,610,786				18,565,291								(394,865)				18,170,427				3.22

		NON-DEPRECIABLE PLANT



		330				HYDRO LAND AND LAND RIGHTS										4,108,736

		340				DIESEL LAND AND LAND RIGHTS										1,103,813

		350				TRANSMISSION LAND AND LAND RIGHTS										5,466

		360				DISTRIBUTION LAND AND LAND RIGHTS										338,857

		389				GENERAL PLANT LAND AND LAND RIGHTS										338,048

						FEASIBILITY STUDIES										8,603,387

						INSURANCE PROCEEDS										(14,519,146)

						CAPITAL INVENTORY										4,042,699

		TOTAL NON-DEPRECIABLE PLANT														4,021,860

		TOTAL ELECTRIC PLANT														568,211,959				229,610,786				18,565,291								(394,865)				18,170,427
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		NORTHWEST TERRITORIES POWER CORPORATION

		TABLE 1. SUMMARY OF SERVICE LIFE AND NET SALVAGE ESTIMATES AND CALCULATED ANNUAL AND

		ACCRUED DEPRECIATION RELATED TO THE RECOVERY OF AVERAGE ORIGINAL COST IN ELECTRIC PLANT

		BASED ON ORIGINAL COSTS AS OF MARCH 31, 2020

		"LIFE" 

		Account				Description		Estimated
Survivor
Curve				Net
Salvage
Percent				Surviving
Original Cost
as of 03/31/2020				Calculated Accrued 
Depreciation				Annual
Accrual
Amount				Annual
Accrual
Rate				Annual
Provision
for True-up				Total
Depreciation
Expense				Total
Depreciation
Rate

		(1)				(2)		(3)				(4)				(5)				(6)				(7)				(8)				(9)				(10)=(7)+(9)				(11)=(10)/(5)

		OTHER UTILITY PROPERTY

		118		11800		SOLAR PANELS		25-R3								3,650,981				812,830				146,039				4.00				(19,110)				126,929				3.48

		121		12100		WIND TURBINES		40-R3								10,000				2,525				250				2.50				7,614				7,864				78.64

		131		13100		RESIDUAL HEAT SYSTEMS		28-R4								7,667,417				2,862,008				273,836				3.57				8,627				282,463				3.68

		TOTAL OTHER UTILITY PROPERTY														11,328,398				3,677,362				420,126								(2,869)				417,256				3.68

		HYDRO PLANT

		331		33100		STRUCTURES AND IMPROVEMENTS 		100-R2								22,852,471				6,243,258				228,525				1.00				(26,357)				202,168				0.88

		332		33200		RESERVOIRS, DAMS, AND WATERWAYS		100-R2								72,006,098				12,338,434				720,061				1.00				31,368				751,429				1.04

		333		33300		WATER WHEELS, TURBINES, AND GENERATORS		55-S1								39,818,679				10,737,000				723,976				1.82				91,745				815,721				2.05

		334		33400		ACCESSORY ELECTRICAL EQUIPMENT		50-R3.5								28,195,275				9,298,469				563,905				2.00				(72,645)				491,260				1.74

		335		33500		MISCELLANEOUS POWER PLANT EQUIPMENT		23-R3								5,169,626				2,924,287				224,766				4.35				0				224,766				4.35

		336		33600		ROADS, RAILROADS, AND BRIDGES		50-R5								11,816,310				5,790,199				236,326				2.00				94,593				330,919				2.80

		TOTAL HYDRO PLANT														179,858,459				47,331,647				2,697,560								118,703				2,816,263				1.57

		DIESEL PLANT

		341		34100		STRUCTURES AND IMPROVEMENTS		35-S3								53,573,117				25,799,477				1,530,660				2.86				109,206				1,639,866				3.06

		342		34200		FUEL HOLDERS, PRODUCERS AND ACCESSORIES		27-R2								27,561,628				9,639,077				1,020,801				3.70				87,488				1,108,289				4.02

		343		34300		PRIME MOVERS		23-R3								75,844,935				38,579,100				3,297,606				4.35				0				3,297,606				4.35

		344		34400		GENERATORS		32-R3								9,326,199				4,434,629				291,444				3.13				0				291,444				3.13

		345		34500		ACCESSORY ELECTRIC EQUIPMENT		28-R2.5								34,440,271				13,408,197				1,230,010				3.57				(125,087)				1,104,922				3.21

		346		34600		MISCELLANEOUS POWER PLANT EQUIPMENT		23-R2								3,896,676				1,462,087				169,421				4.35				(26,876)				142,544				3.66

		348		34800		ENERGY STORAGE EQUIPMENT - PRODUCTION		20-R2								1,483,594				354,369				74,180				5.00				(6,515)				67,665				4.56

		TOTAL DIESEL PLANT														206,126,420				93,676,937				7,614,121								38,215				7,652,336				3.71

		TRANSMISSION PLANT

		351		35100		CLEARING LAND AND LAND RIGHTS		65-SQ								3,121,417				1,480,514				48,022				1.54				12,964				60,986				1.95

		352		35200		STRUCTURES AND IMPROVEMENTS		45-R4								3,833,485				2,161,915				85,189				2.22				(6,830)				78,359				2.04

		353		35300		STATION EQUIPMENT		32-R3								18,497,231				9,405,485				578,038				3.13				0				578,038				3.13

		354		35400		TOWERS AND FIXTURES		65-R4								15,374,512				7,106,122				236,531				1.54				145,248				381,779				2.48

		355		35500		POLES AND FIXTURES		45-R3								4,558,876				870,983				101,308				2.22				6,854				108,162				2.37

		356		35600		OVERHEAD CONDUCTORS AND DEVICES		60-R4								11,001,712				4,993,402				183,362				1.67				54,528				237,890				2.16

		357		35700		UNDERGROUND CONDUIT		30-R5								12,434				9,133				414				3.33				(171)				243				1.96

		358		35800		UNDERGROUND CONDUCTORS AND DEVICES		30-R5								16,344				12,004				545				3.33				(159)				386				2.36

		359		35900		ROADS AND TRAILS		45-R4								1,009,617				565,547				22,436				2.22				(9,425)				13,011				1.29

		TOTAL TRANSMISSION PLANT														57,425,627				26,605,105				1,255,845								203,009				1,458,854				2.54

		DISTRIBUTION PLANT

		361		36100		STRUCTURES AND IMPROVEMENTS		40-R3								860,169				342,998				21,504				2.50				5,976				27,480				3.19

		362		36200		STATION EQUIPMENT		25-S2.5								3,190,953				1,557,660				127,638				4.00				0				127,638				4.00

		363		36300		STORAGE BATTERY EQUIPMENT		15-R5								62,281				53,555				4,152				6.67				71,118				75,270				120.86

		364		36400		POLES, TOWERS, AND FIXTURES		50-R2								18,101,537				5,571,349				362,031				2.00				(35,470)				326,561				1.80

		365		36500		OVERHEAD CONDUCTORS AND DEVICES		55-R4								5,184,859				2,241,158				94,270				1.82				(8,432)				85,838				1.66

		366		36600		UNDERGROUND CONDUIT		30-R5								129,167				54,915				4,306				3.33				1,027				5,332				4.13

		367		36700		UNDERGROUND CONDUCTORS AND DEVICES		30-R5								963,109				291,336				32,104				3.33				5,347				37,451				3.89

		368		36800		LINE TRANSFORMERS		50-R3								8,456,859				2,406,885				169,137				2.00				(20,414)				148,723				1.76

		369		36900		SERVICES		55-R5								2,899,809				1,087,555				52,724				1.82				0				52,724				1.82

		370		37000		METERS		18-L1								5,348,268				1,299,337				297,126				5.56				16,850				313,976				5.87

		371		37100		INSTALLATIONS ON CUSTOMER PREMISES		18-L1								10,771				6,675				598				5.56				586				1,185				11.00

		373		37300		STREET LIGHTING AND SIGNAL SYSTEMS		45-R2								2,090,238				284,286				46,450				2.22				9,308				55,758				2.67

		TOTAL DISTRIBUTION PLANT														47,298,019				15,197,710				1,212,040								45,896				1,257,935				2.66

		GENERAL PLANT

						STRUCTURES AND IMPROVEMENTS

		390.01		39001		HAY RIVER OFFICE BUILDINGS		65-R1.5								5,013,154				1,256,574				77,125				1.54				16,538				93,663				1.87

		390.02		39002		OTHER SMALL STRUCTURES		25-R0.5								16,649,386				4,766,141				665,975				4.00				(211,544)				454,432				2.73

						TOTAL STRUCTURES AND IMPROVEMENTS										21,662,540				6,022,714				743,101								(195,006)				548,095

		382		38200		COMPUTER HARDWARE		5-SQ								5,846,171				4,089,164				1,169,234				20.00				(134,446)				1,034,788				17.70

		391		39100		OFFICE FURNITURE 		15-SQ								4,340,425				3,773,572				289,362				6.67				231,078				520,440				11.99

		383		38300		COMPUTER SOFTWARE		10-SQ								7,134,718				2,928,117				713,472				10.00				(331,316)				382,156				5.36

		392		39200		TRANSPORTATION EQUIPMENT		9-R2								3,854,756				2,067,294				406,891				10.56				(200,454)				206,437				5.36

		393		39300		STORES EQUIPMENT		15-SQ								671,219				218,903				44,748				6.67				6,789				51,537				7.68

		394		39400		TOOLS, SHOP AND GARAGE EQUIPMENT		15-SQ								907,170				516,729				60,478				6.67				0				60,478				6.67

		395		39500		LABORATORY EQUIPMENT		25-SQ								520,029				313,388				20,801				4.00				0				20,801				4.00

		396		39600		POWER OPERATED EQUIPMENT		27-S1.5								7,238,419				1,681,494				246,642				3.41				(8,602)				238,040				3.29

		397		39700		COMMUNICATION EQUIPMENT		20-R3								8,708,435				3,563,002				391,880				4.50				0				391,880				4.50

		398		39800		MISCELLANOUS EQUIPMENT		15-SQ								643,160				567,542				42,877				6.67				0				42,877				6.67

		399		39900		OTHER TANGIBLE PLANT		20-SQ								626,133				289,329				31,307				5.00				3,775				35,082				5.60

		TOTAL GENERAL PLANT														62,153,176				26,031,248				4,160,793								(628,181)				3,532,611				5.68

		TOTAL ELECTRIC PLANT STUDIED														564,190,099				212,520,009				17,360,484								(225,227)				17,135,257				3.04

		NON-DEPRECIABLE PLANT

		330				HYDRO LAND AND LAND RIGHTS										4,108,736

		340				DIESEL LAND AND LAND RIGHTS										1,103,813

		350				TRANSMISSION LAND AND LAND RIGHTS										5,466

		360				DISTRIBUTION LAND AND LAND RIGHTS										338,857

		389				GENERAL PLANT LAND AND LAND RIGHTS										338,048

						FEASIBILITY STUDIES										8,603,387

						INSURANCE PROCEEDS										(14,519,146)

						CAPITAL INVENTORY										4,042,699

		TOTAL NON-DEPRECIABLE PLANT														4,021,860				- 0				- 0								- 0				- 0

		TOTAL ELECTRIC PLANT														568,211,959				212,520,009				17,360,484								(225,227)				17,135,257
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		NORTHWEST TERRITORIES POWER CORPORATION

		TABLE 1. SUMMARY OF SERVICE LIFE AND NET SALVAGE ESTIMATES AND CALCULATED ANNUAL AND

		ACCRUED DEPRECIATION RELATED TO THE RECOVERY OF AVERAGE ORIGINAL COST IN ELECTRIC PLANT

		BASED ON ORIGINAL COSTS AS OF MARCH 31, 2020

		"COST OF REMOVAL"

		Account				Description		Estimated
Survivor
Curve				Net
Salvage
Percent				Surviving
Original Cost
as of 03/31/2020				Calculated Accrued 
Depreciation				Annual
Accrual
Amount				Annual
Accrual
Rate				Annual
Provision
for True-up				Total
Depreciation
Expense				Total
Depreciation
Rate

		(1)				(2)		(3)				(4)				(5)				(6)				(7)				(8)				(9)				(10)=(7)+(9)				(11)=(10)/(5)

		OTHER UTILITY PROPERTY

		118		11800		SOLAR PANELS		25-R3				0%				3,650,981				- 0				- 0				- 0				-				-				0.00

		121		12100		WIND TURBINES		40-R3				-5%				10,000				126				13				0.13				-				13				0.13

		131		13100		RESIDUAL HEAT SYSTEMS		28-R4				0%				7,667,417				- 0				- 0				- 0				-				-				0.00

		TOTAL OTHER UTILITY PROPERTY														11,328,398				126				13								- 0				13				0.00

		HYDRO PLANT

		331		33100		STRUCTURES AND IMPROVEMENTS 		100-R2				-8%				22,852,471				499,461				18,282				0.08				-				18,282				0.08

		332		33200		RESERVOIRS, DAMS, AND WATERWAYS		100-R2				-8%				72,006,098				987,075				57,605				0.08				-				57,605				0.08

		333		33300		WATER WHEELS, TURBINES, AND GENERATORS		55-S1				-8%				39,818,679				858,960				57,918				0.15				-				57,918				0.15

		334		33400		ACCESSORY ELECTRICAL EQUIPMENT		50-R3.5				-8%				28,195,275				743,877				45,112				0.16				-				45,112				0.16

		335		33500		MISCELLANEOUS POWER PLANT EQUIPMENT		23-R3				-5%				5,169,626				146,214				11,238				0.22				-				11,238				0.22

		336		33600		ROADS, RAILROADS, AND BRIDGES		50-R5				-8%				11,816,310				463,216				18,906				0.16				-				18,906				0.16

		TOTAL HYDRO PLANT														179,858,459				3,698,803				209,062								- 0				209,062				0.12

		DIESEL PLANT

		341		34100		STRUCTURES AND IMPROVEMENTS		35-S3				-13%				53,573,117				3,353,932				198,986				0.37				-				198,986				0.37

		342		34200		FUEL HOLDERS, PRODUCERS AND ACCESSORIES		27-R2				-25%				27,561,628				2,409,769				255,200				0.93				-				255,200				0.93

		343		34300		PRIME MOVERS		23-R3				-8%				75,844,935				3,086,328				263,808				0.35				-				263,808				0.35

		344		34400		GENERATORS		32-R3				-5%				9,326,199				221,731				14,572				0.16				-				14,572				0.16

		345		34500		ACCESSORY ELECTRIC EQUIPMENT		28-R2.5				-8%				34,440,271				1,072,656				98,401				0.29				-				98,401				0.29

		346		34600		MISCELLANEOUS POWER PLANT EQUIPMENT		23-R2				0%				3,896,676				- 0				- 0				- 0				-				-				0.00

		348		34800		ENERGY STORAGE EQUIPMENT - PRODUCTION		20-R2				0%				1,483,594				- 0				- 0				- 0				-				-				0.00

		TOTAL DIESEL PLANT														206,126,420				10,144,417				830,968								- 0				830,968				0.40

		TRANSMISSION PLANT

		351		35100		CLEARING LAND AND LAND RIGHTS		65-SQ				0%				3,121,417				- 0				- 0				- 0				-				-				0.00

		352		35200		STRUCTURES AND IMPROVEMENTS		45-R4				0%				3,833,485				- 0				- 0				- 0				-				-				0.00

		353		35300		STATION EQUIPMENT		32-R3				-10%				18,497,231				940,549				57,804				0.31				-				57,804				0.31

		354		35400		TOWERS AND FIXTURES		65-R4				-13%				15,374,512				923,796				30,749				0.20				-				30,749				0.20

		355		35500		POLES AND FIXTURES		45-R3				-13%				4,558,876				113,228				13,170				0.29				-				13,170				0.29

		356		35600		OVERHEAD CONDUCTORS AND DEVICES		60-R4				-13%				11,001,712				649,142				23,837				0.22				-				23,837				0.22

		357		35700		UNDERGROUND CONDUIT		30-R5				0%				12,434				- 0				- 0				- 0				-				-				0.00

		358		35800		UNDERGROUND CONDUCTORS AND DEVICES		30-R5				0%				16,344				- 0				- 0				- 0				-				-				0.00

		359		35900		ROADS AND TRAILS		45-R4				0%				1,009,617				- 0				- 0				- 0				-				-				0.00

		TOTAL TRANSMISSION PLANT														57,425,627				2,626,714				125,560								- 0				125,560				0.22

		DISTRIBUTION PLANT

		361		36100		STRUCTURES AND IMPROVEMENTS		40-R3				0%				860,169				- 0				- 0				- 0				-				-				0.00

		362		36200		STATION EQUIPMENT		25-S2.5				0%				3,190,953				- 0				- 0				- 0				-				-				0.00

		363		36300		STORAGE BATTERY EQUIPMENT		15-R5				0%				62,281				- 0				- 0				- 0				-				-				0.00

		364		36400		POLES, TOWERS, AND FIXTURES		50-R2				-5%				18,101,537				278,567				18,102				0.10				-				18,102				0.10

		365		36500		OVERHEAD CONDUCTORS AND DEVICES		55-R4				-5%				5,184,859				112,058				4,714				0.09				-				4,714				0.09

		366		36600		UNDERGROUND CONDUIT		30-R5				0%				129,167				- 0				- 0				- 0				-				-				0.00

		367		36700		UNDERGROUND CONDUCTORS AND DEVICES		30-R5				0%				963,109				- 0				- 0				- 0				-				-				0.00

		368		36800		LINE TRANSFORMERS		50-R3				-5%				8,456,859				120,344				8,457				0.10				-				8,457				0.10

		369		36900		SERVICES		55-R5				-8%				2,899,809				87,004				4,218				0.15				-				4,218				0.15

		370		37000		METERS		18-L1				0%				5,348,268				- 0				- 0				- 0				-				-				0.00

		371		37100		INSTALLATIONS ON CUSTOMER PREMISES		18-L1				0%				10,771				- 0				- 0				- 0				-				-				0.00

		373		37300		STREET LIGHTING AND SIGNAL SYSTEMS		45-R2				-8%				2,090,238				22,743				3,716				0.18				-				3,716				0.18

		TOTAL DISTRIBUTION PLANT														47,298,019				620,717				39,206								- 0				39,206				0.08

		GENERAL PLANT

						STRUCTURES AND IMPROVEMENTS

		390.01		39001		HAY RIVER OFFICE BUILDINGS		65-R1.5				0%				5,013,154				- 0				- 0				- 0				-				-				0.00

		390.02		39002		OTHER SMALL STRUCTURES		25-R0.5				0%				16,649,386				- 0				- 0				- 0				-				-				0.00

						TOTAL STRUCTURES AND IMPROVEMENTS										21,662,540				- 0				- 0								- 0				- 0

		382		38200		COMPUTER HARDWARE		5-SQ				0%				5,846,171				- 0				- 0				- 0				-				-				0.00

		391		39100		OFFICE FURNITURE 		15-SQ				0%				4,340,425				- 0				- 0				- 0				-				-				0.00

		383		38300		COMPUTER SOFTWARE		10-SQ				0%				7,134,718				- 0				- 0				- 0				-				-				0.00

		392		39200		TRANSPORTATION EQUIPMENT		9-R2				5%				3,854,756				- 0				- 0				- 0				-				-				0.00

		393		39300		STORES EQUIPMENT		15-SQ				0%				671,219				- 0				- 0				- 0				-				-				0.00

		394		39400		TOOLS, SHOP AND GARAGE EQUIPMENT		15-SQ				0%				907,170				- 0				- 0				- 0				-				-				0.00

		395		39500		LABORATORY EQUIPMENT		25-SQ				0%				520,029				- 0				- 0				- 0				-				-				0.00

		396		39600		POWER OPERATED EQUIPMENT		27-S1.5				8%				7,238,419				- 0				- 0				- 0				-				-				0.00

		397		39700		COMMUNICATION EQUIPMENT		20-R3				10%				8,708,435				- 0				- 0				- 0				-				-				0.00

		398		39800		MISCELLANOUS EQUIPMENT		15-SQ				0%				643,160				- 0				- 0				- 0				-				-				0.00

		399		39900		OTHER TANGIBLE PLANT		20-SQ				0%				626,133				- 0				- 0				- 0				-				-				0.00

		TOTAL GENERAL PLANT														62,153,176				- 0				- 0								- 0				- 0				0.00

		TOTAL ELECTRIC PLANT STUDIED														564,190,099				17,090,777				1,204,808								- 0				1,204,808				0.21

		NON-DEPRECIABLE PLANT

		330				HYDRO LAND AND LAND RIGHTS										4,108,736

		340				DIESEL LAND AND LAND RIGHTS										1,103,813

		350				TRANSMISSION LAND AND LAND RIGHTS										5,466

		360				DISTRIBUTION LAND AND LAND RIGHTS										338,857

		389				GENERAL PLANT LAND AND LAND RIGHTS										338,048

						FEASIBILITY STUDIES										8,603,387

						INSURANCE PROCEEDS										(14,519,146)

						CAPITAL INVENTORY										4,042,699

		TOTAL NON-DEPRECIABLE PLANT														4,021,860				- 0				- 0								- 0				- 0

		TOTAL ELECTRIC PLANT														568,211,959				17,090,777				1,204,808								- 0				1,204,808
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		NORTHWEST TERRITORIES POWER CORPORATION

		TABLE 2.  CALCULATED ACCRUED DEPRECIATION, BOOK ACCUMULATED DEPRECIATION AND DETERMINATION OF ANNUAL PROVISION

		FOR TRUE-UP RELATED TO ESTIMATED ORIGINAL COST AS OF MARCH 31, 2020

		BASED ON ORIGINAL COSTS AS OF MARCH 31, 2020

		Account				Description				Surviving
Original Cost
as of 03/31/2020				Calculated 
Accrued 
Depreciation				Book
Accumulated
Depreciation				Accumulated
Depreciation 
Variance Amount				Accumulated
Depreciation 
Variance Percent				Probable
Remaining Life				Annual
Provision
for True-up

		(1)				(2)				(5)				(6)				(7)				(8) = (6)-(7)				(9)=(8)/(6)				(10)				(11)=(8)/(10)

		OTHER UTILITY PROPERTY

		118		11800		SOLAR PANELS				3,650,981				812,830				1,184,217				(371,387)				(45.69)				19.4				(19,110)

		121		12100		WIND TURBINES				10,000				2,651				(227,215)				229,866				8671.59				29.9				7,687		 

		131		13100		RESIDUAL HEAT SYSTEMS				7,667,417				2,862,008				2,710,618				151,390				5.29				17.5				8,627

		TOTAL OTHER UTILITY PROPERTY								11,328,398				3,677,489				3,667,620				9,869												(2,796)		**

		HYDRO PLANT

		331		33100		STRUCTURES AND IMPROVEMENTS 				22,852,471				6,742,718				10,273,058				(3,530,340)				(52.36)				72.7				(48,574)

		332		33200		RESERVOIRS, DAMS, AND WATERWAYS				72,006,098				13,325,509				10,993,553				2,331,956				17.50				82.9				28,142		 

		333		33300		WATER WHEELS, TURBINES, AND GENERATORS				39,818,679				11,595,960				7,040,597				4,555,363				39.28				40.2				113,404		 

		334		33400		ACCESSORY ELECTRICAL EQUIPMENT				28,195,275				10,042,346				12,283,035				(2,240,689)				(22.31)				33.5				(66,865)		 

		335		33500		MISCELLANEOUS POWER PLANT EQUIPMENT				5,169,626				3,070,502				3,204,052				(133,550)				(4.35)				10.0				0		**

		336		33600		ROADS, RAILROADS, AND BRIDGES				11,816,310				6,253,414				3,392,939				2,860,475				45.74				25.5				112,179		 

		TOTAL HYDRO PLANT								179,858,459				51,030,450				47,187,234				3,843,216												138,286		 

		DIESEL PLANT																																		 

		341		34100		STRUCTURES AND IMPROVEMENTS				53,573,117				29,153,409				23,827,107				5,326,302				18.27				18.1				293,543

		342		34200		FUEL HOLDERS, PRODUCERS AND ACCESSORIES				27,561,628				12,048,846				5,000,756				7,048,090				58.50				17.6				401,433

		343		34300		PRIME MOVERS				75,844,935				41,665,428				48,873,584				(7,208,156)				(17.30)				11.3				(637,840)

		344		34400		GENERATORS				9,326,199				4,656,361				4,633,061				23,300				0.50				16.8				0		**

		345		34500		ACCESSORY ELECTRIC EQUIPMENT				34,440,271				14,480,853				15,408,443				(927,590)				(6.41)				17.1				(54,248)

		346		34600		MISCELLANEOUS POWER PLANT EQUIPMENT				3,896,676				1,462,087				1,829,626				(367,539)				(25.14)				14.4				(25,577)

		348		34800		ENERGY STORAGE EQUIPMENT - PRODUCTION				1,483,594				354,369				453,547				(99,178)				(27.99)				15.2				(6,515)

		TOTAL DIESEL PLANT								206,126,420				103,821,353				100,026,124				3,795,229												(29,204)

		TRANSMISSION PLANT

		351		35100		CLEARING LAND AND LAND RIGHTS				3,121,417				1,480,514				1,031,541				448,973				30.33				34.2				13,139

		352		35200		STRUCTURES AND IMPROVEMENTS				3,833,485				2,161,915				2,514,602				(352,687)				(16.31)				19.6				(17,974)

		353		35300		STATION EQUIPMENT				18,497,231				10,346,034				9,769,506				576,528				5.57				15.7				36,655

		354		35400		TOWERS AND FIXTURES				15,374,512				8,029,918				11,047,743				(3,017,825)				(37.58)				35.0				(86,330)

		355		35500		POLES AND FIXTURES				4,558,876				984,211				1,099,790				(115,579)				(11.74)				36.4				(3,175)

		356		35600		OVERHEAD CONDUCTORS AND DEVICES				11,001,712				5,642,544				9,582,175				(3,939,631)				(69.82)				32.8				(120,230)

		357		35700		UNDERGROUND CONDUIT				12,434				9,133				10,022				(889)				(9.74)				8.0				(112)

		358		35800		UNDERGROUND CONDUCTORS AND DEVICES				16,344				12,004				9,919				2,085				17.37				8.0				262

		359		35900		ROADS AND TRAILS				1,009,617				565,547				741,327				(175,780)				(31.08)				19.8				(8,881)

		TOTAL TRANSMISSION PLANT								57,425,627				29,231,819				35,806,625				(6,574,806)												(186,646)

		DISTRIBUTION PLANT

		361		36100		STRUCTURES AND IMPROVEMENTS				860,169				342,998				210,555				132,443				38.61				24.0				5,507

		362		36200		STATION EQUIPMENT				3,190,953				1,557,660				1,545,192				12,468				0.80				12.8				974

		363		36300		STORAGE BATTERY EQUIPMENT				62,281				53,555				(302,037)				355,592				663.98				2.1				169,193

		364		36400		POLES, TOWERS, AND FIXTURES				18,101,537				5,849,916				12,196,027				(6,346,111)				(108.48)				34.6				(183,356)

		365		36500		OVERHEAD CONDUCTORS AND DEVICES				5,184,859				2,353,216				4,538,307				(2,185,091)				(92.86)				31.2				(69,976)

		366		36600		UNDERGROUND CONDUIT				129,167				54,915				37,207				17,708				32.25				17.2				1,027

		367		36700		UNDERGROUND CONDUCTORS AND DEVICES				963,109				291,336				179,448				111,888				38.41				20.9				5,347

		368		36800		LINE TRANSFORMERS				8,456,859				2,527,230				2,993,318				(466,088)				(18.44)				35.8				(13,030)

		369		36900		SERVICES				2,899,809				1,174,560				1,578,017				(403,457)				(34.35)				34.4				(11,738)

		370		37000		METERS				5,348,268				1,299,337				1,069,263				230,074				17.71				13.6				16,884

		371		37100		INSTALLATIONS ON CUSTOMER PREMISES				10,771				6,675				2,662				4,013				60.12				6.8				586

		373		37300		STREET LIGHTING AND SIGNAL SYSTEMS				2,090,238				307,029				(55,357)				362,386				118.03				38.9				9,321

		TOTAL DISTRIBUTION PLANT								47,298,019				15,818,427				23,992,602				(8,174,175)												(69,262)

		GENERAL PLANT

						STRUCTURES AND IMPROVEMENTS

		390.01		39001		HAY RIVER OFFICE BUILDINGS				5,013,154				1,256,574				614,702				641,872				51.08				48.7				13,178

		390.02		39002		OTHER SMALL STRUCTURES				16,649,386				4,766,141				7,829,673				(3,063,532)				(64.28)				17.8				(171,690)

						TOTAL STRUCTURES AND IMPROVEMENTS				21,662,540				6,022,714				8,444,375				(2,421,661)												(158,512)

		382		38200		COMPUTER HARDWARE				5,846,171				4,089,164				4,755,739				(666,575)				(16.30)				1.5				(443,585)

		391		39100		OFFICE FURNITURE 				4,340,425				3,773,572				2,295,442				1,478,130				39.17				2.0				754,542

		383		38300		COMPUTER SOFTWARE				7,134,718				2,928,117				4,881,171				(1,953,054)				(66.70)				5.9				(331,253)

		392		39200		TRANSPORTATION EQUIPMENT				3,854,756				2,067,294				2,460,306				(393,012)				(19.01)				3.9				(100,276)

		393		39300		STORES EQUIPMENT				671,219				218,903				150,279				68,624				31.35				10.1				6,789

		394		39400		TOOLS, SHOP AND GARAGE EQUIPMENT				907,170				516,729				496,756				19,973				3.87				6.5				3,094

		395		39500		LABORATORY EQUIPMENT				520,029				313,388				321,840				(8,452)				(2.70)				9.9				(851)

		396		39600		POWER OPERATED EQUIPMENT				7,238,419				1,681,494				1,785,513				(104,019)				(6.19)				20.2				(5,154)

		397		39700		COMMUNICATION EQUIPMENT				8,708,435				3,563,002				3,357,727				205,275				5.76				10.9				18,819

		398		39800		MISCELLANOUS EQUIPMENT				643,160				567,542				554,547				12,995				2.29				1.8				7,369

		399		39900		OTHER TANGIBLE PLANT				626,133				289,329				248,715				40,614				14.04				10.8				3,775

		TOTAL GENERAL PLANT								62,153,176				26,031,248				29,752,410				(3,721,162)												(245,244)

		TOTAL ELECTRIC PLANT STUDIED								564,190,099				229,610,786				240,432,615				(10,821,829)												(394,865)

		NON-DEPRECIABLE PLANT

		330				HYDRO LAND AND LAND RIGHTS				4,108,736

		340				DIESEL LAND AND LAND RIGHTS				1,103,813								(147,500)

		350				TRANSMISSION LAND AND LAND RIGHTS				5,466

		360				DISTRIBUTION LAND AND LAND RIGHTS				338,857								(24)

		389				GENERAL PLANT LAND AND LAND RIGHTS				338,048								4,190

						FEASIBILITY STUDIES				8,603,387

						INSURANCE PROCEEDS				(14,519,146)

						CAPITAL INVENTORY				4,042,699

		TOTAL NON-DEPRECIABLE PLANT								4,021,860				- 0				(143,334)				- 0												- 0

		TOTAL ELECTRIC PLANT								568,211,959				229,610,786				240,289,281				(10,821,829)												(394,865)
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		NORTHWEST TERRITORIES POWER CORPORATION

		TABLE 2.  CALCULATED ACCRUED DEPRECIATION, BOOK ACCUMULATED DEPRECIATION AND DETERMINATION OF ANNUAL PROVISION

		FOR TRUE-UP RELATED TO ESTIMATED ORIGINAL COST AS OF MARCH 31, 2020

		BASED ON ORIGINAL COSTS AS OF MARCH 31, 2020

		Account				Description				Surviving
Original Cost
as of 03/31/2020				Calculated 
Accrued 
Depreciation				Book
Accumulated
Depreciation				Accumulated
Depreciation 
Variance Amount				Accumulated
Depreciation 
Variance Percent				Probable
Remaining Life				Annual
Provision
for True-up

		(1)				(2)				(5)				(6)				(7)				(8) = (6)-(7)				(9)=(8)/(6)				(10)				(11)=(8)/(10)

		OTHER UTILITY PROPERTY

		118		11800		SOLAR PANELS				3,650,981				812,830				1,184,217				(371,387)				(45.69)				19.4		 		(19,110)		 

		121		12100		WIND TURBINES				10,000				2,525				(225,135)				227,660				9017.77				29.9		 		7,614		 

		131		13100		RESIDUAL HEAT SYSTEMS				7,667,417				2,862,008				2,710,618				151,390				5.29				17.5		 		8,627		 

		TOTAL OTHER UTILITY PROPERTY								11,328,398				3,677,362				3,669,700				7,662												(2,869)

		HYDRO PLANT

		331		33100		STRUCTURES AND IMPROVEMENTS 				22,852,471				6,243,258				8,158,883				(1,915,625)				(30.68)				72.7		 		(26,357)		 

		332		33200		RESERVOIRS, DAMS, AND WATERWAYS				72,006,098				12,338,434				9,739,160				2,599,274				21.07				82.9		 		31,368		 

		333		33300		WATER WHEELS, TURBINES, AND GENERATORS				39,818,679				10,737,000				7,051,666				3,685,334				34.32				40.2		 		91,745		 

		334		33400		ACCESSORY ELECTRICAL EQUIPMENT				28,195,275				9,298,469				11,732,848				(2,434,379)				(26.18)				33.5		 		(72,645)		 

		335		33500		MISCELLANEOUS POWER PLANT EQUIPMENT				5,169,626				2,924,287				2,974,346				(50,059)				(1.71)				10.0		 		0		**

		336		33600		ROADS, RAILROADS, AND BRIDGES				11,816,310				5,790,199				3,378,161				2,412,038				41.66				25.5		 		94,593		 

		TOTAL HYDRO PLANT								179,858,459				47,331,647				43,035,064				4,296,583												118,703

		DIESEL PLANT

		341		34100		STRUCTURES AND IMPROVEMENTS				53,573,117				25,799,477				23,817,951				1,981,526				7.68				18.1		 		109,206		 

		342		34200		FUEL HOLDERS, PRODUCERS AND ACCESSORIES				27,561,628				9,639,077				8,103,017				1,536,060				15.94				17.6		 		87,488		 

		343		34300		PRIME MOVERS				75,844,935				38,579,100				37,210,489				1,368,611				3.55				11.3		 		0		**

		344		34400		GENERATORS				9,326,199				4,434,629				4,641,516				(206,887)				(4.67)				16.8		 		0		**

		345		34500		ACCESSORY ELECTRIC EQUIPMENT				34,440,271				13,408,197				15,547,080				(2,138,883)				(15.95)				17.1		 		(125,087)		 

		346		34600		MISCELLANEOUS POWER PLANT EQUIPMENT				3,896,676				1,462,087				1,848,303				(386,216)				(26.42)				14.4		 		(26,876)		 

		348		34800		ENERGY STORAGE EQUIPMENT - PRODUCTION				1,483,594				354,369				453,547				(99,178)				(27.99)				15.2		 		(6,515)		 

		TOTAL DIESEL PLANT								206,126,420				93,676,937				91,621,903				2,055,034												38,215

		TRANSMISSION PLANT

		351		35100		CLEARING LAND AND LAND RIGHTS				3,121,417				1,480,514				1,037,527				442,987				29.92				34.2		 		12,964		 

		352		35200		STRUCTURES AND IMPROVEMENTS				3,833,485				2,161,915				2,295,930				(134,015)				(6.20)				19.6		 		(6,830)		 

		353		35300		STATION EQUIPMENT				18,497,231				9,405,485				9,811,187				(405,702)				(4.31)				15.7		 		0		**

		354		35400		TOWERS AND FIXTURES				15,374,512				7,106,122				2,028,702				5,077,420				71.45				35.0		 		145,248		 

		355		35500		POLES AND FIXTURES				4,558,876				870,983				621,485				249,498				28.65				36.4		 		6,854		 

		356		35600		OVERHEAD CONDUCTORS AND DEVICES				11,001,712				4,993,402				3,206,659				1,786,743				35.78				32.8		 		54,528		 

		357		35700		UNDERGROUND CONDUIT				12,434				9,133				10,497				(1,364)				(14.94)				8.0		 		(171)		 

		358		35800		UNDERGROUND CONDUCTORS AND DEVICES				16,344				12,004				13,267				(1,263)				(10.52)				8.0		 		(159)		 

		359		35900		ROADS AND TRAILS				1,009,617				565,547				752,099				(186,552)				(32.99)				19.8		 		(9,425)		 

		TOTAL TRANSMISSION PLANT								57,425,627				26,605,105				19,777,353				6,827,752												203,009

		DISTRIBUTION PLANT

		361		36100		STRUCTURES AND IMPROVEMENTS				860,169				342,998				199,286				143,712				41.90				24.0		 		5,976		 

		362		36200		STATION EQUIPMENT				3,190,953				1,557,660				1,545,192				12,468				0.80				12.8		 		0		**

		363		36300		STORAGE BATTERY EQUIPMENT				62,281				53,555				(302,037)				355,592				663.98				5.0		*		71,118		 

		364		36400		POLES, TOWERS, AND FIXTURES				18,101,537				5,571,349				6,798,990				(1,227,641)				(22.03)				34.6		 		(35,470)		 

		365		36500		OVERHEAD CONDUCTORS AND DEVICES				5,184,859				2,241,158				2,504,465				(263,307)				(11.75)				31.2		 		(8,432)		 

		366		36600		UNDERGROUND CONDUIT				129,167				54,915				37,207				17,708				32.25				17.2		 		1,027		 

		367		36700		UNDERGROUND CONDUCTORS AND DEVICES				963,109				291,336				179,448				111,888				38.41				20.9		 		5,347		 

		368		36800		LINE TRANSFORMERS				8,456,859				2,406,885				3,137,095				(730,210)				(30.34)				35.8		 		(20,414)		 

		369		36900		SERVICES				2,899,809				1,087,555				1,108,837				(21,282)				(1.96)				34.4		 		0		**

		370		37000		METERS				5,348,268				1,299,337				1,069,727				229,610				17.67				13.6		 		16,850		 

		371		37100		INSTALLATIONS ON CUSTOMER PREMISES				10,771				6,675				2,662				4,013				60.12				6.8		 		586		 

		373		37300		STREET LIGHTING AND SIGNAL SYSTEMS				2,090,238				284,286				(77,618)				361,904				127.30				38.9		 		9,308		 

		TOTAL DISTRIBUTION PLANT								47,298,019				15,197,710				16,203,254				(1,005,544)												45,896

		GENERAL PLANT

						STRUCTURES AND IMPROVEMENTS

		390.01		39001		HAY RIVER OFFICE BUILDINGS				5,013,154				1,256,574				451,051				805,523				64.10				48.7				16,538

		390.02		39002		OTHER SMALL STRUCTURES				16,649,386				4,766,141				8,540,796				(3,774,655)				(79.20)				17.8				(211,544)

						TOTAL STRUCTURES AND IMPROVEMENTS				21,662,540				6,022,714				8,991,847				(2,969,133)												(195,006)

		382		38200		COMPUTER HARDWARE				5,846,171				4,089,164				4,761,393				(672,229)				(16.44)				5.0		*		(134,446)		 

		391		39100		OFFICE FURNITURE 				4,340,425				3,773,572				2,618,183				1,155,389				30.62				5.0		*		231,078		 

		383		38300		COMPUTER SOFTWARE				7,134,718				2,928,117				4,881,540				(1,953,423)				(66.71)				5.9		 		(331,316)		 

		392		39200		TRANSPORTATION EQUIPMENT				3,854,756				2,067,294				3,069,563				(1,002,269)				(48.48)				5.0		*		(200,454)		 

		393		39300		STORES EQUIPMENT				671,219				218,903				150,279				68,624				31.35				10.1		 		6,789		 

		394		39400		TOOLS, SHOP AND GARAGE EQUIPMENT				907,170				516,729				496,756				19,973				3.87				6.5		 		0		**

		395		39500		LABORATORY EQUIPMENT				520,029				313,388				321,840				(8,452)				(2.70)				9.9		 		0		**

		396		39600		POWER OPERATED EQUIPMENT				7,238,419				1,681,494				1,855,106				(173,612)				(10.32)				20.2		 		(8,602)		 

		397		39700		COMMUNICATION EQUIPMENT				8,708,435				3,563,002				3,465,810				97,192				2.73				10.9		 		0		**

		398		39800		MISCELLANOUS EQUIPMENT				643,160				567,542				571,697				(4,155)				(0.73)				5.0		*		0		**

		399		39900		OTHER TANGIBLE PLANT				626,133				289,329				248,715				40,614				14.04				10.8		 		3,775		 

		TOTAL GENERAL PLANT								62,153,176				26,031,248				31,432,729				(5,401,481)												(628,181)

		TOTAL ELECTRIC PLANT STUDIED								564,190,099				212,520,009				205,740,003				6,780,006												(225,227)

		NON-DEPRECIABLE PLANT

		330				HYDRO LAND AND LAND RIGHTS				4,108,736

		340				DIESEL LAND AND LAND RIGHTS				1,103,813								(40,531)

		350				TRANSMISSION LAND AND LAND RIGHTS				5,466

		360				DISTRIBUTION LAND AND LAND RIGHTS				338,857								(24)

		389				GENERAL PLANT LAND AND LAND RIGHTS				338,048								4,190

						FEASIBILITY STUDIES				8,603,387

						INSURANCE PROCEEDS				(14,519,146)

						CAPITAL INVENTORY				4,042,699

		TOTAL NON-DEPRECIABLE PLANT								4,021,860				- 0				(36,365)				- 0												- 0

		TOTAL ELECTRIC PLANT								568,211,959				212,520,009				205,703,638				6,780,006												(225,227)









































Table 2A COR

																																		NORTHWEST TERRITORIES POWER CORPORATION
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		NORTHWEST TERRITORIES POWER CORPORATION

		TABLE 2.  CALCULATED ACCRUED DEPRECIATION, BOOK ACCUMULATED DEPRECIATION AND DETERMINATION OF ANNUAL PROVISION

		FOR TRUE-UP RELATED TO ESTIMATED ORIGINAL COST AS OF MARCH 31, 2020

		BASED ON ORIGINAL COSTS AS OF MARCH 31, 2020

		Account				Description				Surviving
Original Cost
as of 03/31/2020				Calculated 
Accrued 
Depreciation				Book
Accumulated
Depreciation				Accumulated
Depreciation 
Variance Amount				Accumulated
Depreciation 
Variance Percent				Probable
Remaining Life				Annual
Provision
for True-up

		(1)				(2)				(5)				(6)				(7)				(8) = (6)-(7)				(9)=(8)/(6)				(10)				(11)=(8)/(10)

		OTHER UTILITY PROPERTY

		118		11800		SOLAR PANELS				3,650,981				- 0				- 0				-				ERROR:#DIV/0!				19.4		 		-

		121		12100		WIND TURBINES				10,000				126				(2,080)				2,206				1747.81				29.9		 		-		 

		131		13100		RESIDUAL HEAT SYSTEMS				7,667,417				- 0				- 0				-				ERROR:#DIV/0!				17.5		 		-

		TOTAL OTHER UTILITY PROPERTY								11,328,398				126				(2,080)				2,206												- 0

		HYDRO PLANT

		331		33100		STRUCTURES AND IMPROVEMENTS 				22,852,471				499,461				2,114,175				(1,614,714)				(323.29)				72.7		 		-

		332		33200		RESERVOIRS, DAMS, AND WATERWAYS				72,006,098				987,075				1,254,393				(267,318)				(27.08)				82.9		 		-		 

		333		33300		WATER WHEELS, TURBINES, AND GENERATORS				39,818,679				858,960				(11,069)				870,029				101.29				40.2		 		-		 

		334		33400		ACCESSORY ELECTRICAL EQUIPMENT				28,195,275				743,877				550,187				193,690				26.04				33.5		 		-		 

		335		33500		MISCELLANEOUS POWER PLANT EQUIPMENT				5,169,626				146,214				229,706				(83,492)				(57.10)				10.0		 		-		 

		336		33600		ROADS, RAILROADS, AND BRIDGES				11,816,310				463,216				14,778				448,438				96.81				25.5		 		-		 

		TOTAL HYDRO PLANT								179,858,459				3,698,803				4,152,170				(453,367)												- 0

		DIESEL PLANT

		341		34100		STRUCTURES AND IMPROVEMENTS				53,573,117				3,353,932				9,156				3,344,776				99.73				18.1		 		-		 

		342		34200		FUEL HOLDERS, PRODUCERS AND ACCESSORIES				27,561,628				2,409,769				(3,102,261)				5,512,030				228.74				17.6		 		-		 

		343		34300		PRIME MOVERS				75,844,935				3,086,328				11,663,095				(8,576,767)				(277.90)				11.3		 		-		 

		344		34400		GENERATORS				9,326,199				221,731				(8,455)				230,186				103.81				16.8		 		-		 

		345		34500		ACCESSORY ELECTRIC EQUIPMENT				34,440,271				1,072,656				(138,637)				1,211,293				112.92				17.1		 		-		 

		346		34600		MISCELLANEOUS POWER PLANT EQUIPMENT				3,896,676				- 0				(18,677)				18,677				0.00				14.4		 		-

		348		34800		ENERGY STORAGE EQUIPMENT - PRODUCTION				1,483,594				- 0				- 0				-				0.00				15.2		 		-

		TOTAL DIESEL PLANT								206,126,420				10,144,417				8,404,221				1,740,196												- 0

		TRANSMISSION PLANT

		351		35100		CLEARING LAND AND LAND RIGHTS				3,121,417				- 0				(5,986)				5,986				0.00				34.2		 		-

		352		35200		STRUCTURES AND IMPROVEMENTS				3,833,485				- 0				218,672				(218,672)				0.00				19.6		 		-

		353		35300		STATION EQUIPMENT				18,497,231				940,549				(41,681)				982,230				104.43				15.7		 		-		 

		354		35400		TOWERS AND FIXTURES				15,374,512				923,796				9,019,041				(8,095,245)				(876.30)				35.0		 		-		 

		355		35500		POLES AND FIXTURES				4,558,876				113,228				478,305				(365,077)				(322.43)				36.4		 		-		 

		356		35600		OVERHEAD CONDUCTORS AND DEVICES				11,001,712				649,142				6,375,516				(5,726,374)				(882.14)				32.8		 		-		 

		357		35700		UNDERGROUND CONDUIT				12,434				- 0				(475)				475				0.00				8.0		 		-

		358		35800		UNDERGROUND CONDUCTORS AND DEVICES				16,344				- 0				(3,348)				3,348				0.00				8.0		 		-

		359		35900		ROADS AND TRAILS				1,009,617				- 0				(10,772)				10,772				0.00				19.8		 		-

		TOTAL TRANSMISSION PLANT								57,425,627				2,626,714				16,029,272				(13,402,558)												- 0

		DISTRIBUTION PLANT

		361		36100		STRUCTURES AND IMPROVEMENTS				860,169				- 0				11,269				(11,269)				0.00				24.0		 		-

		362		36200		STATION EQUIPMENT				3,190,953				- 0				- 0				-				0.00				12.8		 		-

		363		36300		STORAGE BATTERY EQUIPMENT				62,281				- 0				- 0				-				0.00				5.0		*		-

		364		36400		POLES, TOWERS, AND FIXTURES				18,101,537				278,567				5,397,037				(5,118,470)				(1837.43)				34.6		 		-		 

		365		36500		OVERHEAD CONDUCTORS AND DEVICES				5,184,859				112,058				2,033,842				(1,921,784)				(1714.99)				31.2		 		-		 

		366		36600		UNDERGROUND CONDUIT				129,167				- 0				- 0				-				0.00				17.2		 		-

		367		36700		UNDERGROUND CONDUCTORS AND DEVICES				963,109				- 0				- 0				-				0.00				20.9		 		-

		368		36800		LINE TRANSFORMERS				8,456,859				120,344				(143,777)				264,121				0.00				35.8		 		-

		369		36900		SERVICES				2,899,809				87,004				469,180				(382,176)				(439.26)				34.4		 		-		 

		370		37000		METERS				5,348,268				- 0				(464)				464				0.00				13.6		 		-

		371		37100		INSTALLATIONS ON CUSTOMER PREMISES				10,771				- 0				- 0				-				0.00				6.8		 		-

		373		37300		STREET LIGHTING AND SIGNAL SYSTEMS				2,090,238				22,743				22,261				482				2.12				38.9		 		-		**

		TOTAL DISTRIBUTION PLANT								47,298,019				620,717				7,789,348				(7,168,631)												- 0

		GENERAL PLANT

						STRUCTURES AND IMPROVEMENTS

		390.01		39001		HAY RIVER OFFICE BUILDINGS				5,013,154				- 0				163,651				(163,651)				0.00				48.7				-

		390.02		39002		OTHER SMALL STRUCTURES				16,649,386				- 0				(711,123)				711,123				0.00				17.8				-

						TOTAL STRUCTURES AND IMPROVEMENTS				21,662,540				- 0				(547,472)				547,472				0.00								-

		382		38200		COMPUTER HARDWARE				5,846,171				- 0				(5,654)				5,654				0.00				5.0		*		-

		391		39100		OFFICE FURNITURE 				4,340,425				- 0				(322,741)				322,741				0.00				5.0		*		-		ERROR:#DIV/0!

		383		38300		COMPUTER SOFTWARE				7,134,718				- 0				(369)				369				0.00				5.9		 		-

		392		39200		TRANSPORTATION EQUIPMENT				3,854,756				- 0				(609,257)				609,257				0.00				5.0		*		-		ERROR:#DIV/0!

		393		39300		STORES EQUIPMENT				671,219				- 0				- 0				-								10.1		 		-

		394		39400		TOOLS, SHOP AND GARAGE EQUIPMENT				907,170				- 0				- 0				-								6.5		 		-

		395		39500		LABORATORY EQUIPMENT				520,029				- 0				- 0				-								9.9		 		-

		396		39600		POWER OPERATED EQUIPMENT				7,238,419				- 0				(69,593)				69,593				0.00				20.2		 		-		ERROR:#DIV/0!

		397		39700		COMMUNICATION EQUIPMENT				8,708,435				- 0				(108,083)				108,083				0.00				10.9		 		-		ERROR:#DIV/0!

		398		39800		MISCELLANOUS EQUIPMENT				643,160				- 0				(17,150)				17,150				0.00				5.0		*		-

		399		39900		OTHER TANGIBLE PLANT				626,133				- 0				- 0				-								10.8		 		-

		TOTAL GENERAL PLANT								62,153,176				- 0				(1,680,319)				1,680,319												- 0

		TOTAL ELECTRIC PLANT STUDIED								564,190,099				17,090,777				34,692,612				(17,601,835)												- 0

		NON-DEPRECIABLE PLANT

		330				HYDRO LAND AND LAND RIGHTS				4,108,736

		340				DIESEL LAND AND LAND RIGHTS				1,103,813								(106,968)

		350				TRANSMISSION LAND AND LAND RIGHTS				5,466

		360				DISTRIBUTION LAND AND LAND RIGHTS				338,857

		389				GENERAL PLANT LAND AND LAND RIGHTS				338,048

						FEASIBILITY STUDIES				8,603,387

						INSURANCE PROCEEDS				(14,519,146)

						CAPITAL INVENTORY				4,042,699

		TOTAL NON-DEPRECIABLE PLANT								4,021,860				- 0				(106,968)				- 0												- 0

		TOTAL ELECTRIC PLANT								568,211,959				17,090,777				34,585,644				(17,601,835)												- 0

































TOTAL ALG WHOLE LIFE
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		ACCOUNT		Booked Reserve		TRUNC DATE		ASL		CURVE		NET SALVAGE		ORGINAL COST		CALCULATED ACCUMULATED DEPRECIATION		ANNUAL ACCRUAL		COMPOSITE ANNUAL ACCRUAL RATE		REMAINING LIFE		THEORETICAL ACCUMULATED DEPRECIATION FACTOR		AGE

		11800		1,184,217.00				25		R3		0		3,650,980.92		812830.181427285		146039.2368		0.04						5.786654689

		12100		-227,215.00				40		R3		-0.05		10,000.00		2650.7929463908		262.5		0.02625						10.5

		13100		2,710,618.00				28		R4		0		7,667,416.70		2862007.60169366		273836.310714286		0.0357142857						10.9383147508

		33100		10,273,058.00				100		R2		-0.08		22,852,471.38		6742718.49890178		246806.690904		0.0108						32.2366381614

		33200		10,993,553.00				100		R2		-0.08		72,006,097.54		13325509.2435697		777665.853432		0.0108						20.0184151591

		33300		7,040,597.00				55		S1		-0.08		39,818,679.30		11595959.7506269		781894.066254545		0.0196363636						17.4844357532

		33400		12,283,035.00				50		R3.5		-0.08		28,195,274.79		10042346.0527696		609017.935464		0.0216						17.8916516563

		33500		3,204,052.00				23		R3		-0.05		5,169,625.92		3070501.82412837		236004.661565217		0.0456521739						16.4037443661

		33600		3,392,939.00				50		R5		-0.08		11,816,310.31		6253414.48424329		255232.302696		0.0216						25.4061592755

		34100		23,827,107.00				35		S3		-0.13		53,573,117.27		29153409.3828886		1729646.35757429		0.0322857143						19.4214021925

		34200		5,000,756.00				27		R2		-0.25		27,561,627.59		12048846.4624082		1276001.27731481		0.0462962963						12.3399985445

		34300		48,873,584.00				23		R3		-0.08		75,844,934.93		41665428.018313		3561414.33584348		0.0469565217						15.3455170064

		34400		4,633,061.00				32		R3		-0.05		9,326,199.07		4656360.85235496		306015.906984375		0.0328125						17.3026699992

		34500		15,408,443.00				28		R2.5		-0.08		34,440,271.46		14480852.9539197		1328410.4706		0.0385714286						13.6473378732

		34600		1,829,626.00				23		R2		0		3,896,675.93		1462087.02719439		169420.692608696		0.0434782609						12.1870033634

		34800		453,547.00				20		R2		0		1,483,594.00		354368.501683432		74179.7		0.05						5.5

		35100		1,031,541.00				65		SQ		0		3,121,416.83		1480513.58022397		48021.7973846154		0.0153846154						31.060801628

		35200		2,514,602.00				45		R4		0		3,833,485.46		2161914.65544655		85188.5657777778		0.0222222222						26.6815489448

		35300		9,769,506.00				32		R3		-0.1		18,497,231.19		10346033.621872		635842.32215625		0.034375						20.3170686577

		35400		11,047,743.00				65		R4		-0.13		15,374,511.73		8029917.59957378		267279.973152308		0.0173846154						31.0417283636

		35500		1,099,790.00				45		R3		-0.13		4,558,875.52		984211.289373536		114478.429724444		0.0251111111						9.188382551

		35600		9,582,175.00				60		R4		-0.13		11,001,712.15		5642544.27772835		207198.912158333		0.0188333333						28.2648631491

		35700		10,022.00				30		R5		0		12,434.28		9132.8361781499		414.476		0.0333333333						22.5

		35800		9,919.00				30		R5		0		16,343.67		12004.2383362562		544.789		0.0333333333						22.5

		35900		741,327.00				45		R4		0		1,009,616.66		565546.860162598		22435.9257777778		0.0222222222						26.2444877643

		36100		210,555.00				40		R3		0		860,169.45		342997.917141121		21504.23625		0.025						17.168817894

		36200		1,545,192.00				25		S2.5		0		3,190,953.48		1557660.45459607		127638.1392		0.04						16.4391611751

		36300		-302,037.00				15		R5		0		62,281.06		53554.6728062979		4152.0706666667		0.0666666667						13.8729910827

		36400		12,196,027.00				50		R2		-0.05		18,101,536.56		5849916.24956816		380132.26776		0.021						19.0646075263

		36500		4,538,307.00				55		R4		-0.05		5,184,858.73		2353216.10574699		98983.6666636364		0.0190909091						25.5213283342

		36600		37,207.00				30		R5		0		129,167.25		54915.2529565546		4305.575		0.0333333333						12.8098039944

		36700		179,448.00				30		R5		0		963,108.94		291336.438376366		32103.6313333333		0.0333333333						9.5718435964

		36800		2,993,318.00				50		R3		-0.05		8,456,858.69		2527229.64336356		177594.03249		0.021						15.8762250354

		36900		1,578,017.00				55		R5		-0.08		2,899,808.71		1174559.72690881		56941.6983054545		0.0196363636						21.1079317004

		37000		1,069,263.00				18		L1		0		5,348,267.74		1299336.55706506		297125.985555556		0.0555555556						7.0852876431

		37100		2,662.00				18		L1		0		10,770.52		6675.1382728738		598.3622222222		0.0555555556						23.4801272362

		37300		-55,357.00				45		R2		-0.08		2,090,238.06		307028.724961585		50165.71344		0.024						7.052644085

		38200		4,755,739.00				5		SQ		0		5,846,170.72		4089163.848		1169234.144		0.2						3.873833551

		38300		4,881,171.00				10		SQ		0		7,134,718.30		2928116.669		713471.83		0.1						4.1040396353

		39001		614,702.00				65		R1.5		0		5,013,153.79		1256573.66621496		77125.4429230769		0.0153846154						21.0266263216

		39002		7,829,673.00				25		R0.5		0		16,649,386.27		4766140.58047811		665975.4508		0.04						12.4617247039

		39100		2,295,442.00				15		SQ		0		4,340,425.39		3773572.41433333		289361.692666667		0.0666666667						14.6273735384

		39200		2,460,306.00				9		R2		0.05		3,854,755.75		2067293.99095688		406890.884722222		0.1055555556						7.8216576614

		39300		150,279.00				15		SQ		0		671,219.32		218902.874		44747.9546666667		0.0666666667						5.1797448411

		39400		496,756.00				15		SQ		0		907,169.66		516728.929333333		60477.9773333333		0.0666666667						9.5865131997

		39500		321,840.00				25		SQ		0		520,029.21		313387.7394		20801.1684		0.04						18.3455369651

		39600		1,785,513.00				27		S1.5		0.08		7,238,419.34		1681494.11220034		246642.43677037		0.0340740741						8.0442584859

		39700		3,357,727.00				20		R3		0.1		8,708,434.67		3563001.7998412		391879.56015		0.045						10.4936101846

		39800		554,547.00				15		SQ		0		643,160.35		567542.496		42877.3566666667		0.0666666667						17.2234886137

		39900		248,715.00				20		SQ		0		626,132.79		289329.21975		31306.6395		0.05						9.2417846301





LIFE ONLY ALG WL

																										NORTHWEST TERRITORIES POWER CORPORATION

																										2022-23 GENERAL RATE APPLICATION

																										TGC.NTPC-16 Attachment 1

																										June 13, 2022



		ACCOUNT		Booked Reserve		TRUNC DATE		ASL		CURVE		NET SALVAGE		ORGINAL COST		CALCULATED ACCUMULATED DEPRECIATION		ANNUAL ACCRUAL		COMPOSITE ANNUAL ACCRUAL RATE		REMAINING LIFE		THEORETICAL ACCUMULATED DEPRECIATION FACTOR		AGE

		11800		1,184,217.00				25		R3		0		3,650,980.92		812830.181427285		146039.2368		0.04						5.786654689

		12100		-225,135.00				40		R3		0		10,000.00		2524.5647108484		250		0.025						10.5

		13100		2,710,618.00				28		R4		0		7,667,416.70		2862007.60169366		273836.310714286		0.0357142857						10.9383147508

		33100		8,158,883.00				100		R2		0		22,852,471.38		6243257.8693535		228524.7138		0.01						32.2366381614

		33200		9,739,160.00				100		R2		0		72,006,097.54		12338434.4847868		720060.9754		0.01						20.0184151591

		33300		7,051,666.00				55		S1		0		39,818,679.30		10736999.769099		723975.987272727		0.0181818182						17.4844357532

		33400		11,732,848.00				50		R3.5		0		28,195,274.79		9298468.56737927		563905.4958		0.02						17.8916516563

		33500		2,974,346.00				23		R3		0		5,169,625.92		2924287.45155083		224766.344347826		0.0434782609						16.4037443661

		33600		3,378,161.00				50		R5		0		11,816,310.31		5790198.59652156		236326.2062		0.02						25.4061592755

		34100		23,817,951.00				35		S3		0		53,573,117.27		25799477.3299899		1530660.49342857		0.0285714286						19.4214021925

		34200		8,103,017.00				27		R2		0		27,561,627.59		9639077.16992652		1020801.02185185		0.037037037						12.3399985445

		34300		37,210,489.00				23		R3		0		75,844,934.93		38579100.0169564		3297605.86652174		0.0434782609						15.3455170064

		34400		4,641,516.00				32		R3		0		9,326,199.07		4434629.3831952		291443.7209375		0.03125						17.3026699992

		34500		15,547,080.00				28		R2.5		0		34,440,271.46		13408197.1795552		1230009.695		0.0357142857						13.6473378732

		34600		1,848,303.00				23		R2		0		3,896,675.93		1462087.02719439		169420.692608696		0.0434782609						12.1870033634

		34800		453,547.00				20		R2		0		1,483,594.00		354368.501683432		74179.7		0.05						5.5

		35100		1,037,527.00				65		SQ		0		3,121,416.83		1480513.58022397		48021.7973846154		0.0153846154						31.060801628

		35200		2,295,930.00				45		R4		0		3,833,485.46		2161914.65544655		85188.5657777778		0.0222222222						26.6815489448

		35300		9,811,187.00				32		R3		0		18,497,231.19		9405485.11079277		578038.4746875		0.03125						20.3170686577

		35400		2,028,702.00				65		R4		0		15,374,511.73		7106121.76953432		236530.949692308		0.0153846154						31.0417283636

		35500		621,485.00				45		R3		0		4,558,875.52		870983.441923484		101308.344888889		0.0222222222						9.188382551

		35600		3,206,659.00				60		R4		0		11,001,712.15		4993402.01568881		183361.869166667		0.0166666667						28.2648631491

		35700		10,497.00				30		R5		0		12,434.28		9132.8361781499		414.476		0.0333333333						22.5

		35800		13,267.00				30		R5		0		16,343.67		12004.2383362562		544.789		0.0333333333						22.5

		35900		752,099.00				45		R4		0		1,009,616.66		565546.860162598		22435.9257777778		0.0222222222						26.2444877643

		36100		199,286.00				40		R3		0		860,169.45		342997.917141121		21504.23625		0.025						17.168817894

		36200		1,545,192.00				25		S2.5		0		3,190,953.48		1557660.45459607		127638.1392		0.04						16.4391611751

		36300		-302,037.00				15		R5		0		62,281.06		53554.6728062979		4152.0706666667		0.0666666667						13.8729910827

		36400		6,798,990.00				50		R2		0		18,101,536.56		5571348.80911254		362030.7312		0.02						19.0646075263

		36500		2,504,465.00				55		R4		0		5,184,858.73		2241158.19594952		94270.1587272727		0.0181818182						25.5213283342

		36600		37,207.00				30		R5		0		129,167.25		54915.2529565546		4305.575		0.0333333333						12.8098039944

		36700		179,448.00				30		R5		0		963,108.94		291336.438376366		32103.6313333333		0.0333333333						9.5718435964

		36800		3,137,095.00				50		R3		0		8,456,858.69		2406885.37463196		169137.1738		0.02						15.8762250354

		36900		1,108,837.00				55		R5		0		2,899,808.71		1087555.30269335		52723.7947272727		0.0181818182						21.1079317004

		37000		1,069,727.00				18		L1		0		5,348,267.74		1299336.55706506		297125.985555556		0.0555555556						7.0852876431

		37100		2,662.00				18		L1		0		10,770.52		6675.1382728738		598.3622222222		0.0555555556						23.4801272362

		37300		-77,618.00				45		R2		0		2,090,238.06		284285.856445912		46449.7346666667		0.0222222222						7.052644085

		38200		4,761,393.00				5		SQ		0		5,846,170.72		4089163.848		1169234.144		0.2						3.873833551

		38300		4,881,540.00				10		SQ		0		7,134,718.30		2928116.669		713471.83		0.1						4.1040396353

		39001		451,051.00				65		R1.5		0		5,013,153.79		1256573.66621496		77125.4429230769		0.0153846154						21.0266263216

		39002		8,540,796.00				25		R0.5		0		16,649,386.27		4766140.58047811		665975.4508		0.04						12.4617247039

		39100		2,618,183.00				15		SQ		0		4,340,425.39		3773572.41433333		289361.692666667		0.0666666667						14.6273735384

		39200		3,069,563.00				9		R2		0.05		3,854,755.75		2067293.99095688		406890.884722222		0.1055555556						7.8216576614

		39300		150,279.00				15		SQ		0		671,219.32		218902.874		44747.9546666667		0.0666666667						5.1797448411

		39400		496,756.00				15		SQ		0		907,169.66		516728.929333333		60477.9773333333		0.0666666667						9.5865131997

		39500		321,840.00				25		SQ		0		520,029.21		313387.7394		20801.1684		0.04						18.3455369651

		39600		1,855,106.00				27		S1.5		0.08		7,238,419.34		1681494.11220034		246642.43677037		0.0340740741						8.0442584859

		39700		3,465,810.00				20		R3		0.1		8,708,434.67		3563001.7998412		391879.56015		0.045						10.4936101846

		39800		571,697.00				15		SQ		0		643,160.35		567542.496		42877.3566666667		0.0666666667						17.2234886137

		39900		248,715.00				20		SQ		0		626,132.79		289329.21975		31306.6395		0.05						9.2417846301





ALG RL

																										NORTHWEST TERRITORIES POWER CORPORATION

																										2022-23 GENERAL RATE APPLICATION

																										TGC.NTPC-16 Attachment 1

																										June 13, 2022



		ACCOUNT		Booked Reserve		TRUNC DATE		ASL		CURVE		NET SALVAGE		ORGINAL COST		CALCULATED ACCUMULATED DEPRECIATION		ANNUAL ACCRUAL		COMPOSITE ANNUAL ACCRUAL RATE		REMAINING LIFE		THEORETICAL ACCUMULATED DEPRECIATION FACTOR		AGE

		11800		1,184,217.00				25		R3		0		3,650,980.92		812830.17		126220		0.034571531		19.4341657815		0.3243558446		5.786654689

		12100		-227,215.00				40		R3		-0.05		10,000.00		2650.79		7950		0.795		29.9017411566		-22.7215		10.5

		13100		2,710,618.00				28		R4		0		7,667,416.70		2862007.6		287132		0.0374483364		17.5484729756		0.3535242841		10.9383147508

		33100		10,273,058.00				100		R2		-0.08		22,852,471.38		6742718.53		192533		0.0084250406		72.6801632719		0.4495381628		32.2366381614

		33200		10,993,553.00				100		R2		-0.08		72,006,097.54		13325509.24		811692		0.0112725454		82.8647365899		0.1526753063		20.0184151591

		33300		7,040,597.00				55		S1		-0.08		39,818,679.30		11595959.75		925149		0.0232340453		40.1693979388		0.176816437		17.4844357532

		33400		12,283,035.00				50		R3.5		-0.08		28,195,274.79		10042346.04		492532		0.0174686008		33.510590628		0.4356416134		17.8916516563

		33500		3,204,052.00				23		R3		-0.05		5,169,625.92		3070501.83		202561		0.0391829125		9.9896560358		0.61978411		16.4037443661

		33600		3,392,939.00				50		R5		-0.08		11,816,310.31		6253414.49		520053		0.0440114542		25.499126019		0.2871403095		25.4061592755

		34100		23,827,107.00				35		S3		-0.13		53,573,117.27		29153409.38		2317436		0.0432574418		18.1448727914		0.4447586442		19.4214021925

		34200		5,000,756.00				27		R2		-0.25		27,561,627.59		12048846.46		2493121		0.0904562327		17.557339811		0.1814390672		12.3399985445

		34300		48,873,584.00				23		R3		-0.08		75,844,934.93		41665428.03		2083701		0.0274731728		11.3008759753		0.6443882383		15.3455170064

		34400		4,633,061.00				32		R3		-0.05		9,326,199.07		4656360.86		308069		0.0330326425		16.7839254559		0.4967791235		17.3026699992

		34500		15,408,443.00				28		R2.5		-0.08		34,440,271.46		14480852.96		1206126		0.0350208041		17.0991126053		0.4473960961		13.6473378732

		34600		1,829,626.00				23		R2		0		3,896,675.93		1462087.05		109526		0.0281075465		14.3700799785		0.4695350686		12.1870033634

		34800		453,547.00				20		R2		0		1,483,594.00		354368.5		67665		0.0456088391		15.2228372225		0.3057083002		5.5

		35100		1,031,541.00				65		SQ		0		3,121,416.83		1480513.58		65370		0.0209424129		34.169967372		0.330472044		31.060801628

		35200		2,514,602.00				45		R4		0		3,833,485.46		2161914.64		64801		0.0169039379		19.6220090019		0.6559570986		26.6815489448

		35300		9,769,506.00				32		R3		-0.1		18,497,231.19		10346033.63		753402		0.0407305284		15.7286175183		0.5281604528		20.3184510079

		35400		11,047,743.00				65		R4		-0.13		15,374,511.73		8029917.62		167785		0.0109131921		34.9569050952		0.7185752103		31.0417283636

		35500		1,099,790.00				45		R3		-0.13		4,558,875.52		984211.29		110113		0.0241535439		36.4026485885		0.2412415069		9.188382551

		35600		9,582,175.00				60		R4		-0.13		11,001,712.15		5642544.29		73042		0.0066391484		32.7675004712		0.8709712515		28.2648631491

		35700		10,022.00				30		R5		0		12,434.28		9132.84		303		0.0243681178		7.9653437638		0.8059976131		22.5

		35800		9,919.00				30		R5		0		16,343.67		12004.24		807		0.0493769147		7.9653437638		0.6069016323		22.5

		35900		741,327.00				45		R4		0		1,009,616.66		565546.86		13232		0.0131059644		19.7928003612		0.7342658153		26.2444877643

		36100		210,555.00				40		R3		0		860,169.45		342997.92		27526		0.0320006715		24.0497512605		0.2447831645		17.168817894

		36200		1,545,192.00				25		S2.5		0		3,190,953.48		1557660.46		121931		0.0382114627		12.7962773168		0.4842414688		16.4391611751

		36300		-302,037.00				15		R5		0		62,281.06		53554.68		176879		2.840012678		2.101695249		-4.8495802737		13.8729910827

		36400		12,196,027.00				50		R2		-0.05		18,101,536.56		5849916.24		157604		0.0087066642		34.6108401056		0.6737564493		19.0646075263

		36500		4,538,307.00				55		R4		-0.05		5,184,858.73		2353216.12		18269		0.003523529		31.2262180715		0.8753000296		25.5213283342

		36600		37,207.00				30		R5		0		129,167.25		54915.27		5613		0.0434552876		17.2455472367		0.2880528927		12.8098039944

		36700		179,448.00				30		R5		0		963,108.94		291336.44		52871		0.0548961782		20.9251250941		0.1863216014		9.5728819006

		36800		2,993,318.00				50		R3		-0.05		8,456,858.69		2527229.62		154153		0.0182281632		35.7696252068		0.3539515214		15.8762250354

		36900		1,578,017.00				55		R5		-0.08		2,899,808.71		1174559.72		37451		0.0129149898		34.3725905292		0.5441796883		21.1079317004

		37000		1,069,263.00				18		L1		0		5,348,267.74		1299336.56		326203		0.0609922719		13.6269844435		0.1999269767		7.0852876431

		37100		2,662.00				18		L1		0		10,770.52		6675.14		1189		0.1103939271		6.8443186669		0.2471561262		23.4801272362

		37300		-55,357.00				45		R2		-0.08		2,090,238.06		307028.72		61197		0.0292775264		38.8797097877		-0.0264835863		7.052644085

		38200		4,755,739.00				5		SQ		0		5,846,170.72		4089163.84		343866		0.0588190144		1.5026989085		0.8134793231		4.1263449351

		38300		4,881,171.00				10		SQ		0		7,134,718.30		2928116.66		332909		0.0466604267		5.8959603647		0.6841434791		4.1040396353

		39001		614,702.00				65		R1.5		0		5,013,153.79		1256573.67		91995		0.0183507237		48.7074042159		0.1226178222		21.0266263216

		39002		7,829,673.00				25		R0.5		0		16,649,386.27		4766140.56		441932		0.0265434409		17.8433689639		0.470267965		12.4722927949

		39100		2,295,442.00				15		SQ		0		4,340,425.39		3773572.43		1283351		0.2956740146		1.9589772594		0.5288518506		14.9000982586

		39200		2,460,306.00				9		R2		0.05		3,854,755.75		2067294.01		223151		0.0578897898		3.9192914647		0.6382521123		7.8216576614

		39300		150,279.00				15		SQ		0		671,219.32		218902.88		60701		0.0904339285		10.1080920764		0.2238895627		5.225345078

		39400		496,756.00				15		SQ		0		907,169.66		516728.93		56908		0.0627313749		6.4559158206		0.5475888601		9.8185218187

		39500		321,840.00				25		SQ		0		520,029.21		313387.73		9910		0.0190566218		9.934128056		0.6188883121		18.7291433783

		39600		1,785,513.00				27		S1.5		0.08		7,238,419.34		1681494.11		237384		0.0327950052		20.1824622955		0.2466716718		8.0442584859

		39700		3,357,727.00				20		R3		0.1		8,708,434.67		3563001.77		421691		0.0484232834		10.9079162014		0.3855718194		10.4936101846

		39800		554,547.00				15		SQ		0		643,160.35		567542.5		33471		0.0520414544		1.7635847888		0.8622219949		17.6529598801

		39900		248,715.00				20		SQ		0		626,132.79		289329.21		35427		0.0565806496		10.7582153699		0.3972240457		9.2417846301








Amort expense change - Life

																		NORTHWEST TERRITORIES POWER CORPORATION

																		2022-23 GENERAL RATE APPLICATION

																		TGC.NTPC-13 Attachment 1

																		June 13, 2022



		2022-23 Amortization Expense Under Existing and Proposed Rates - Life ($000)

								Life Amortization Rates						Life Amortization Expense

		FERC		DESCRIPTION		2022-23 Mid-Year PPE (net of Inactive Assets)		Existing		Proposed				Existing		Proposed		Change

		EUG

		118		Solar Photovoltaic Assets		3,661		4.00%		4.00%				146		146		- 0

		121		Wind 		(10)		2.50%		2.50%				(0)		(0)		- 0

		131		Heat Recovery Systems          		7,797		3.57%		3.57%				278		278		- 0

		155		Microturbines		- 0												- 0

		HYDRO																- 0

		330		Land and Land Rights		4,109								- 0		- 0		- 0

		331		Structures & Improvements		18,012		1.00%		1.00%				180		180		- 0

		332		Resv., Dams & Waterways		71,626		1.00%		1.00%				716		716		- 0

		333		Turbines and Generators		50,206		2.00%		1.82%				1,004		914		(90)

		334		Accessory Electric Equip.		25,736		2.50%		2.00%				643		515		(129)

		335		Misc. Power Plant Equip.		3,745		4.86%		4.35%				182		163		(19)

		336		Roads & Bridges		11,605		2.00%		2.00%				232		232		- 0

		LEASED ASSETS																- 0

		330		Land and Land Rights		- 0								- 0		- 0		- 0

		331		Structures & Improvements		6,576		1.00%		1.00%				66		66		- 0

		332		Resv., Dams & Waterways		6,110		1.00%		1.00%				61		61		- 0

		333		Turbines and Generators		9,891		2.00%		1.82%				198		180		(18)

		334		Accessory Electric Equip.		2,591		2.50%		2.00%				65		52		(13)

		335		Misc. Power Plant Equip.		733		4.86%		4.35%				36		32		(4)

		336		Roads & Bridges		439		2.00%		2.00%				9		9		- 0

		DIESEL																- 0

		340		Land and Land Rights		1,072								- 0		- 0		- 0

		341		Structures & Improvements		72,299		3.12%		2.86%				2,256		2,066		(190)

		342		Fuel Holders, Prod., & Access.		32,662		3.33%		3.70%				1,088		1,210		122

		343		Prime Movers		91,855		4.24%		4.35%				3,895		3,994		99

		344		Generators		9,380		3.57%		3.13%				335		294		(41)

		345		Accessory Electric Equip.		41,718		4.17%		3.57%				1,740		1,490		(250)

		346		Misc. Power Plant Equip.		3,737		4.55%		4.35%				170		163		(7)

		348		Energy Storage Equipment - Production		1,484		4.00%		5.00%				59		74		15

		TRANSMISSION																- 0

		350		Land and Land Rights		5								- 0		- 0		- 0

		351		Clearing Land & Rights of Way		3,121		1.54%		1.54%				48		48		- 0

		352		Structures & Improvements		3,912		2.50%		2.22%				98		87		(11)

		353		Station Equipment		18,211		3.45%		3.13%				628		569		(59)

		354		Towers & Fixtures		15,624		1.54%		1.54%				241		240		(0)

		355		Poles & Fixtures		5,618		2.22%		2.22%				125		125		0

		356		OH Conductors & Devices		11,470		1.67%		1.67%				192		191		(0)

		357		Underground Conduit		12		3.33%		3.33%				0		0		0

		358		Underground Conduct. & Dev.		16		3.33%		3.33%				1		1		0

		359		Roads & Trails		1,010		2.50%		2.22%				25		22		(3)

		DISTRIBUTION																- 0

		360		Land and Land Rights		339								- 0		- 0		- 0

		361		Structures & Improvements		860		2.50%		2.50%				22		22		- 0

		362		Station Equipment		3,191		4.00%		4.00%				128		128		- 0

		363		Storage Battery Equip.		380		6.67%		6.67%				25		25		- 0

		364		Poles & Fixtures		18,742		2.00%		2.00%				375		375		- 0

		365		OH Conductors & Devices		5,779		1.82%		1.82%				105		105		- 0

		366		Underground Conduit		129		3.33%		3.33%				4		4		- 0

		367		Undergrd Conduct. & Devices		973		3.33%		3.33%				32		32		- 0

		368		Line Transformers		8,834		2.00%		2.00%				177		177		- 0

		369		Services		2,875		1.82%		1.82%				52		52		- 0

		370		Meters		5,114		5.56%		5.56%				284		284		- 0

		371		Install. on Cust. Premises		11		5.56%		5.56%				1		1		- 0

		372		Leased Prop. on Cust. Prem.				0.00%		0.00%				- 0		- 0		- 0

		373		Street Lighting		2,121		2.08%		2.22%				44		47		3

		GENERAL																- 0

		389		Land and Land Rights		338								- 0		- 0		- 0

		390.1		Head Office Building		5,533		1.54%		1.54%				85		85		- 0

		390.2		Structures & Improvements		15,854		3.97%		4.00%				629		634		5

		382		Computers		9,613		20.00%		20.00%				1,923		1,923		- 0

		391		Office Furniture & Equip.		(1,495)		6.67%		6.67%				(100)		(100)		- 0

		383		Software		13,105		10.00%		10.00%				1,311		1,311		- 0

		392		Transportation Equip.		4,736		11.90%		10.56%				564		500		(63)

		393		Stores Equip.		869		6.67%		6.67%				58		58		- 0

		394		Tools, Shop, & Garage Equip.		965		6.67%		6.67%				64		64		- 0

		395		Laboratory Equip.		489		4.00%		4.00%				20		20		- 0

		396		Power Operated Equip.		7,174		3.70%		3.41%				265		245		(21)

		397		Communication Equip.		10,081		4.97%		4.50%				501		454		(47)

		398		Misc. Equip.		508		6.67%		6.67%				34		34		- 0

		399		Other Tangible Property		626		5.00%		5.00%				31		31		- 0



				Insurance Proceeds		(19,519)								(375)		(371)		4





				Total		634,260								20,975		20,256		(718)









Amort expense change - Salvage

																								NORTHWEST TERRITORIES POWER CORPORATION

																								2022-23 GENERAL RATE APPLICATION

																								TGC.NTPC-13 Attachment 1

																								June 13, 2022



		2022-23 Amortization Expense Under Existing and Proposed Rates - Salvage ($000)

								Life Amortization Rates						Salvage Rates						Salvage Amortization Exp.

		FERC		DESCRIPTION		2022-23 Mid-Year PPE (net of Inactive Assets)		Existing		Proposed				Existing		Proposed				Existing		Proposed		Change

		1729 EUG

		118		Solar Photovoltaic Assets		3,661		4.00%		4.00%										- 0		- 0		- 0

		121		Wind 		(10)		2.50%		2.50%				0.13%		0.13%				(0)		(0)		- 0

		131		Heat Recovery Systems          		7,797		3.57%		3.57%										- 0		- 0		- 0

		155		Microturbines		- 0																		- 0

		1721 & 1731 HYDRO																						- 0

		330		Land and Land Rights		4,109														- 0		- 0		- 0

		331		Structures & Improvements		18,012		1.00%		1.00%				0.03%		0.08%				5		14		10

		332		Resv., Dams & Waterways		71,626		1.00%		1.00%				0.03%		0.08%				18		57		39

		333		Turbines and Generators		50,206		2.00%		1.82%				0.05%		0.15%				25		73		48

		334		Accessory Electric Equip.		25,736		2.50%		2.00%				0.06%		0.16%				17		41		24

		335		Misc. Power Plant Equip.		3,745		4.86%		4.35%				0.20%		0.22%				7		8		1

		336		Roads & Bridges		11,605		2.00%		2.00%				0.05%		0.16%				6		19		13

		1726 LEASED ASSETS																						- 0

		330		Land and Land Rights		- 0														- 0		- 0		- 0

		331		Structures & Improvements		6,576		1.00%		1.00%				0.03%		0.08%				2		5		4

		332		Resv., Dams & Waterways		6,110		1.00%		1.00%				0.03%		0.08%				2		5		3

		333		Turbines and Generators		9,891		2.00%		1.82%				0.05%		0.15%				5		14		9

		334		Accessory Electric Equip.		2,591		2.50%		2.00%				0.06%		0.16%				2		4		2

		335		Misc. Power Plant Equip.		733		4.86%		4.35%				0.20%		0.22%				1		2		0

		336		Roads & Bridges		439		2.00%		2.00%				0.05%		0.16%				0		1		0

		1722 & 1732 DIESEL																						- 0

		340		Land and Land Rights		1,072														- 0		- 0		- 0

		341		Structures & Improvements		72,299		3.12%		2.86%				0.13%		0.37%				90		269		178

		342		Fuel Holders, Prod., & Access.		32,662		3.33%		3.70%				0.17%		0.93%				54		302		249

		343		Prime Movers		91,855		4.24%		4.35%				0.17%		0.35%				156		319		163

		344		Generators		9,380		3.57%		3.13%				0.09%		0.16%				8		15		6

		345		Accessory Electric Equip.		41,718		4.17%		3.57%				0.11%		0.29%				44		119		75

		346		Misc. Power Plant Equip.		3,737		4.55%		4.35%										- 0		- 0		- 0

		348		Energy Storage Equipment - Production		1,484		4.00%		5.00%										- 0		- 0		- 0

		1723 & 1733 TRANSMISSION																						- 0

		350		Land and Land Rights		5														- 0		- 0		- 0

		351		Clearing Land & Rights of Way		3,121		1.54%		1.54%										- 0		- 0		- 0

		352		Structures & Improvements		3,912		2.50%		2.22%										- 0		- 0		- 0

		353		Station Equipment		18,211		3.45%		3.13%				0.09%		0.31%				15		57		41

		354		Towers & Fixtures		15,624		1.54%		1.54%				0.04%		0.20%				6		31		25

		355		Poles & Fixtures		5,618		2.22%		2.22%				0.05%		0.29%				3		16		13

		356		OH Conductors & Devices		11,470		1.67%		1.67%				0.04%		0.22%				5		25		20

		357		Underground Conduit		12		3.33%		3.33%										- 0		- 0		- 0

		358		Underground Conduct. & Dev.		16		3.33%		3.33%										- 0		- 0		- 0

		359		Roads & Trails		1,010		2.50%		2.22%										- 0		- 0		- 0

		1724 & 1734 DISTRIBUTION																						- 0

		360		Land and Land Rights		339														- 0		- 0		- 0

		361		Structures & Improvements		860		2.50%		2.50%										- 0		- 0		- 0

		362		Station Equipment		3,191		4.00%		4.00%										- 0		- 0		- 0

		363		Storage Battery Equip.		380		6.67%		6.67%										- 0		- 0		- 0

		364		Poles & Fixtures		18,742		2.00%		2.00%				0.05%		0.10%				9		19		9

		365		OH Conductors & Devices		5,779		1.82%		1.82%				0.04%		0.09%				3		5		3

		366		Underground Conduit		129		3.33%		3.33%										- 0		- 0		- 0

		367		Undergrd Conduct. & Devices		973		3.33%		3.33%										- 0		- 0		- 0

		368		Line Transformers		8,834		2.00%		2.00%				0.00%		0.10%				- 0		9		9

		369		Services		2,875		1.82%		1.82%				0.04%		0.15%				1		4		3

		370		Meters		5,114		5.56%		5.56%										- 0		- 0		- 0

		371		Install. on Cust. Premises		11		5.56%		5.56%										- 0		- 0		- 0

		372		Leased Prop. on Cust. Prem.				0.00%		0.00%										- 0		- 0		- 0

		373		Street Lighting		2,121		2.08%		2.22%				0.05%		0.18%				1		4		3

		1725 & 1735 GENERAL																						- 0

		389		Land and Land Rights		338														- 0		- 0		- 0

		390.1		Head Office Building		5,533		1.54%		1.54%										- 0		- 0		- 0

		390.2		Structures & Improvements		15,854		3.97%		4.00%										- 0		- 0		- 0

		382		Computers		9,613		20.00%		20.00%										- 0		- 0		- 0

		391		Office Furniture & Equip.		(1,495)		6.67%		6.67%										- 0		- 0		- 0

		383		Software		13,105		10.00%		10.00%										- 0		- 0		- 0

		392		Transportation Equip.		4,736		11.90%		10.56%										- 0		- 0		- 0

		393		Stores Equip.		869		6.67%		6.67%										- 0		- 0		- 0

		394		Tools, Shop, & Garage Equip.		965		6.67%		6.67%										- 0		- 0		- 0

		395		Laboratory Equip.		489		4.00%		4.00%										- 0		- 0		- 0

		396		Power Operated Equip.		7,174		3.70%		3.41%										- 0		- 0		- 0

		397		Communication Equip.		10,081		4.97%		4.50%										- 0		- 0		- 0

		398		Misc. Equip.		508		6.67%		6.67%										- 0		- 0		- 0

		399		Other Tangible Property		626		5.00%		5.00%										- 0		- 0		- 0



				Insurance Proceeds		(19,519)





				Total		634,260														485		1,438		953









Amort expense change - Total

																								NORTHWEST TERRITORIES POWER CORPORATION

																								2022-23 GENERAL RATE APPLICATION

																								TGC.NTPC-13 Attachment 1

																								June 13, 2022



		2022-23 Amortization Expense Under Existing and Proposed Rates - Life and Salvage ($000)

								Life Amortization Rates						Salvage Rates						Total Amort. Expense (Life and Salvage)

		FERC		DESCRIPTION		2022-23 Mid-Year PPE (net of Inactive Assets)		Existing		Proposed				Existing		Proposed				Existing		Proposed		Change

		1729 EUG

		118		Solar Photovoltaic Assets		3,661		4.00%		4.00%										146		146		- 0

		121		Wind 		(10)		2.50%		2.50%				0.13%		0.13%				(0)		(0)		- 0

		131		Heat Recovery Systems          		7,797		3.57%		3.57%										278		278		- 0

		155		Microturbines		- 0																		- 0

		1721 & 1731 HYDRO																						- 0

		330		Land and Land Rights		4,109																		- 0

		331		Structures & Improvements		18,012		1.00%		1.00%				0.03%		0.08%				185		195		10

		332		Resv., Dams & Waterways		71,626		1.00%		1.00%				0.03%		0.08%				734		774		39

		333		Turbines and Generators		50,206		2.00%		1.82%				0.05%		0.15%				1,029		987		(42)

		334		Accessory Electric Equip.		25,736		2.50%		2.00%				0.06%		0.16%				660		556		(104)

		335		Misc. Power Plant Equip.		3,745		4.86%		4.35%				0.20%		0.22%				189		171		(18)

		336		Roads & Bridges		11,605		2.00%		2.00%				0.05%		0.16%				238		251		13

		1726 LEASED ASSETS																						- 0

		330		Land and Land Rights		- 0																		- 0

		331		Structures & Improvements		6,576		1.00%		1.00%				0.03%		0.08%				67		71		4

		332		Resv., Dams & Waterways		6,110		1.00%		1.00%				0.03%		0.08%				63		66		3

		333		Turbines and Generators		9,891		2.00%		1.82%				0.05%		0.15%				203		194		(8)

		334		Accessory Electric Equip.		2,591		2.50%		2.00%				0.06%		0.16%				66		56		(10)

		335		Misc. Power Plant Equip.		733		4.86%		4.35%				0.20%		0.22%				37		33		(4)

		336		Roads & Bridges		439		2.00%		2.00%				0.05%		0.16%				9		9		0

		1722 & 1732 DIESEL																						- 0

		340		Land and Land Rights		1,072																		- 0

		341		Structures & Improvements		72,299		3.12%		2.86%				0.13%		0.37%				2,346		2,334		(12)

		342		Fuel Holders, Prod., & Access.		32,662		3.33%		3.70%				0.17%		0.93%				1,142		1,512		371

		343		Prime Movers		91,855		4.24%		4.35%				0.17%		0.35%				4,051		4,313		262

		344		Generators		9,380		3.57%		3.13%				0.09%		0.16%				343		308		(35)

		345		Accessory Electric Equip.		41,718		4.17%		3.57%				0.11%		0.29%				1,783		1,609		(174)

		346		Misc. Power Plant Equip.		3,737		4.55%		4.35%										170		163		(7)

		348		Energy Storage Equipment - Production		1,484		4.00%		5.00%										59		74		15

		1723 & 1733 TRANSMISSION																						- 0

		350		Land and Land Rights		5																		- 0

		351		Clearing Land & Rights of Way		3,121		1.54%		1.54%										48		48		- 0

		352		Structures & Improvements		3,912		2.50%		2.22%										98		87		(11)

		353		Station Equipment		18,211		3.45%		3.13%				0.09%		0.31%				644		626		(18)

		354		Towers & Fixtures		15,624		1.54%		1.54%				0.04%		0.20%				247		272		25

		355		Poles & Fixtures		5,618		2.22%		2.22%				0.05%		0.29%				128		141		13

		356		OH Conductors & Devices		11,470		1.67%		1.67%				0.04%		0.22%				196		216		20

		357		Underground Conduit		12		3.33%		3.33%										0		0		0

		358		Underground Conduct. & Dev.		16		3.33%		3.33%										1		1		0

		359		Roads & Trails		1,010		2.50%		2.22%										25		22		(3)

		1724 & 1734 DISTRIBUTION																						- 0

		360		Land and Land Rights		339																		- 0

		361		Structures & Improvements		860		2.50%		2.50%										22		22		- 0

		362		Station Equipment		3,191		4.00%		4.00%										128		128		- 0

		363		Storage Battery Equip.		380		6.67%		6.67%										25		25		- 0

		364		Poles & Fixtures		18,742		2.00%		2.00%				0.05%		0.10%				384		394		9

		365		OH Conductors & Devices		5,779		1.82%		1.82%				0.04%		0.09%				108		110		3

		366		Underground Conduit		129		3.33%		3.33%										4		4		- 0

		367		Undergrd Conduct. & Devices		973		3.33%		3.33%										32		32		- 0

		368		Line Transformers		8,834		2.00%		2.00%				0.00%		0.10%				177		186		9

		369		Services		2,875		1.82%		1.82%				0.04%		0.15%				54		57		3

		370		Meters		5,114		5.56%		5.56%										284		284		- 0

		371		Install. on Cust. Premises		11		5.56%		5.56%										1		1		- 0

		372		Leased Prop. on Cust. Prem.				0.00%		0.00%														- 0

		373		Street Lighting		2,121		2.08%		2.22%				0.05%		0.18%				45		51		6

		1725 & 1735 GENERAL																						- 0

		389		Land and Land Rights		338																		- 0

		390.1		Head Office Building		5,533		1.54%		1.54%				0.00%		0.00%				85		85		- 0

		390.2		Structures & Improvements		15,854		3.97%		4.00%				0.00%		0.00%				629		634		5

		382		Computers		9,613		20.00%		20.00%										1,923		1,923		- 0

		391		Office Furniture & Equip.		(1,495)		6.67%		6.67%				0.00%		0.00%				(100)		(100)		- 0

		383		Software		13,105		10.00%		10.00%										1,311		1,311		- 0

		392		Transportation Equip.		4,736		11.90%		10.56%				0.00%		0.00%				564		500		(63)

		393		Stores Equip.		869		6.67%		6.67%										58		58		- 0

		394		Tools, Shop, & Garage Equip.		965		6.67%		6.67%										64		64		- 0

		395		Laboratory Equip.		489		4.00%		4.00%										20		20		- 0

		396		Power Operated Equip.		7,174		3.70%		3.41%				0.00%		0.00%				265		245		(21)

		397		Communication Equip.		10,081		4.97%		4.50%				0.00%		0.00%				501		454		(47)

		398		Misc. Equip.		508		6.67%		6.67%										34		34		- 0

		399		Other Tangible Property		626		5.00%		5.00%										31		31		- 0



				Insurance Proceeds		(19,519)														(375)		(371)		4





				Total		634,260														21,460		21,695		235

				2022-23 Amortization Expense (Schedule 6.0)																		21,693

				Rounding difference																		2





2016 Full Cost Salvage Expense

																						NORTHWEST TERRITORIES POWER CORPORATION

																						2022-23 GENERAL RATE APPLICATION

																						TGC.NTPC-13 Attachment 1

																						June 13, 2022



		2022-23 Net Salvage Expense - 2016 Full Cost vs 2022-23 GRA Proposed ($000)

												Salvage Rates						Salvage Amortization Exp.

		FERC		DESCRIPTION		2022-23 Mid-Year PPE (net of Inactive Assets)		Proposed Life Amortization Rates				Concentric 2016 Full Recommended Rates		2022-23 GRA Proposed				Concentric 2016 Full Recommended Rates		2022-23 GRA Proposed		Difference

		1729 EUG

		118		Solar Photovoltaic Assets		3,661		4.00%										- 0		- 0		- 0

		121		Wind 		(10)		2.50%				0.38%		0.13%				(0)		(0)		0

		131		Heat Recovery Systems          		7,797		3.57%										- 0		- 0		- 0

		155		Microturbines		- 0																- 0

		1721 & 1731 HYDRO																				- 0

		330		Land and Land Rights		4,109												- 0		- 0		- 0

		331		Structures & Improvements		18,012		1.00%				0.30%		0.08%				54		14		(40)

		332		Resv., Dams & Waterways		71,626		1.00%				0.30%		0.08%				215		57		(158)

		333		Turbines and Generators		50,206		1.82%				0.27%		0.15%				137		73		(64)

		334		Accessory Electric Equip.		25,736		2.00%				0.40%		0.16%				103		41		(62)

		335		Misc. Power Plant Equip.		3,745		4.35%				0.44%		0.22%				16		8		(8)

		336		Roads & Bridges		11,605		2.00%				0.10%		0.16%				12		19		7

		1726 LEASED ASSETS																				- 0

		330		Land and Land Rights		- 0												- 0		- 0		- 0

		331		Structures & Improvements		6,576		1.00%				0.30%		0.08%				20		5		(14)

		332		Resv., Dams & Waterways		6,110		1.00%				0.30%		0.08%				18		5		(13)

		333		Turbines and Generators		9,891		1.82%				0.27%		0.15%				27		14		(13)

		334		Accessory Electric Equip.		2,591		2.00%				0.40%		0.16%				10		4		(6)

		335		Misc. Power Plant Equip.		733		4.35%				0.44%		0.22%				3		2		(2)

		336		Roads & Bridges		439		2.00%				0.10%		0.16%				0		1		0

		1722 & 1732 DIESEL																				- 0

		340		Land and Land Rights		1,072												- 0		- 0		- 0

		341		Structures & Improvements		72,299		2.86%				1.00%		0.37%				723		269		(454)

		342		Fuel Holders, Prod., & Access.		32,662		3.70%				2.78%		0.93%				907		302		(605)

		343		Prime Movers		91,855		4.35%				1.09%		0.35%				998		319		(679)

		344		Generators		9,380		3.13%				0.16%		0.16%				15		15		- 0

		345		Accessory Electric Equip.		41,718		3.57%				0.36%		0.29%				149		119		(30)

		346		Misc. Power Plant Equip.		3,737		4.35%										- 0		- 0		- 0

		348		Energy Storage Equipment - Production		1,484		5.00%										- 0		- 0		- 0

		1723 & 1733 TRANSMISSION																				- 0

		350		Land and Land Rights		5												- 0		- 0		- 0

		351		Clearing Land & Rights of Way		3,121		1.54%										- 0		- 0		- 0

		352		Structures & Improvements		3,912		2.22%										- 0		- 0		- 0

		353		Station Equipment		18,211		3.13%				0.63%		0.31%				114		57		(57)

		354		Towers & Fixtures		15,624		1.54%				0.38%		0.20%				60		31		(29)

		355		Poles & Fixtures		5,618		2.22%				0.56%		0.29%				31		16		(15)

		356		OH Conductors & Devices		11,470		1.67%				0.42%		0.22%				48		25		(23)

		357		Underground Conduit		12		3.33%										- 0		- 0		- 0

		358		Underground Conduct. & Dev.		16		3.33%										- 0		- 0		- 0

		359		Roads & Trails		1,010		2.22%										- 0		- 0		- 0

		1724 & 1734 DISTRIBUTION																				- 0

		360		Land and Land Rights		339												- 0		- 0		- 0

		361		Structures & Improvements		860		2.50%										- 0		- 0		- 0

		362		Station Equipment		3,191		4.00%										- 0		- 0		- 0

		363		Storage Battery Equip.		380		6.67%										- 0		- 0		- 0

		364		Poles & Fixtures		18,742		2.00%				0.50%		0.10%				94		19		(75)

		365		OH Conductors & Devices		5,779		1.82%				0.46%		0.09%				26		5		(21)

		366		Underground Conduit		129		3.33%										- 0		- 0		- 0

		367		Undergrd Conduct. & Devices		973		3.33%										- 0		- 0		- 0

		368		Line Transformers		8,834		2.00%				0.10%		0.10%				9		9		- 0

		369		Services		2,875		1.82%				0.18%		0.15%				5		4		(1)

		370		Meters		5,114		5.56%										- 0		- 0		- 0

		371		Install. on Cust. Premises		11		5.56%										- 0		- 0		- 0

		372		Leased Prop. on Cust. Prem.				0.00%										- 0		- 0		- 0

		373		Street Lighting		2,121		2.22%				0.44%		0.18%				9		4		(6)

		1725 & 1735 GENERAL																				- 0

		389		Land and Land Rights		338												- 0		- 0		- 0

		390.1		Head Office Building		5,533		1.54%										- 0		- 0		- 0

		390.2		Structures & Improvements		15,854		4.00%										- 0		- 0		- 0

		382		Computers		9,613		20.00%										- 0		- 0		- 0

		391		Office Furniture & Equip.		(1,495)		6.67%										- 0		- 0		- 0

		383		Software		13,105		10.00%										- 0		- 0		- 0

		392		Transportation Equip.		4,736		10.56%										- 0		- 0		- 0

		393		Stores Equip.		869		6.67%										- 0		- 0		- 0

		394		Tools, Shop, & Garage Equip.		965		6.67%										- 0		- 0		- 0

		395		Laboratory Equip.		489		4.00%										- 0		- 0		- 0

		396		Power Operated Equip.		7,174		3.41%										- 0		- 0		- 0

		397		Communication Equip.		10,081		4.50%										- 0		- 0		- 0

		398		Misc. Equip.		508		6.67%										- 0		- 0		- 0

		399		Other Tangible Property		626		5.00%										- 0		- 0		- 0



				Insurance Proceeds		(19,519)





				Total		634,260												3,805		1,438		(2,367)










Life

																																NORTHWEST TERRITORIES POWER CORPORATION

																																2022-23 GENERAL RATE APPLICATION

																																TGC.NTPC-13 Attachment 5

																																June 13, 2022



										Currently				ATCO				ATCO				FortisBC				FortisAB				Manitoba 

		ACCOUNT				DESCRIPTION				Approved				Electric Tran				Electric Dist												Hydro

						(1)



		118.00				SOLAR PANELS				25-R3

		121.00				WIND TURBINES				40-R3

		131.00				RESIDUAL HEAT SYSTEM				28-R4

		331.00				STRUCTURES AND IMPROVEMENTS				100-R3																				65-S3

		332.00				RESERVOIRS, DAMS AND WATERWAYS				100-R3												70-S2.5								125-R4

		333.00				WATER WHEELS, TURBINES AND GENERATORS				50-S2												70-R2.5								60-S3

		334.00				ACCESSORY ELECTRIC EQUIPMENT				40-R2.5												40-R2.5

		335.00				MISCELLANEOUS POWER PLANT EQUIPMENT				20-R2

		336.00				ROADS, RAILROADS AND BRIDGES				50-R5												75-R4								50-R3

		341.00				STRUCTURES AND IMPROVEMENTS				32-S2.5																				25-R3

		342.00				FUEL HOLDERS, PRODUCERS AND ACCESSORIES				30-L4				35-R3																25-R2

		343.00				PRIME MOVERS				23-R3

		344.00		 		GENERATORS				28-R4				25-R3																22-R2

		345.00				ACCESSORY ELECTRIC EQUIPMENT				24-L3				35-R2																20-R3

		346.00				MISCELLANEOUS POWER PLANT EQUIPMENT				20-R4				40-R3

		351.00				CLEARING LAND AND LAND RIGHTS				65-SQ				75-SQ								75-R4

		352.00				STRUCTURES AND IMPROVEMENTS				40-R4																				85-R4

		353.00				STATION EQUIPMENT				29-R2.5				53-R3								50-R4								Varies

		354.00				TOWERS AND FIXTURES				65-R4				60-R3								50-R1.5								55-R3

		355.00				POLES AND FIXTURES				45-R3				60-R2								50-R1.5								55-R3

		356.00				OVERHEAD CONDUCTORS AND DEVICES				60-R4				65-R3/65-R4								51-R1.5								80-R4

		357.00				UNDERGROUND CONDUIT				30-R5																				45-R3

		358.00				UNDERGROUND CONDUCTORS AND DEVICES				30-R5																				45-R3

		359.00				ROADS AND TRAILS				40-R2												50-R3								50-S2.5

		361.00				STRUCTURES AND IMPROVEMENTS				40-R2								50-R2.5								25-L1/40-R1.5

		362.00				STATION EQUIPMENT				25-S2.5								55-R2.5				50-R3				27-R0.5				varies

		363.00				STORAGE BATTERY EQUIPMENT				15-R4

		364.00				POLES, TOWERS, AND FIXTURES				50-R2.5								45-R2.5				50-R3				45-R1.5				65-S0.5

		365.00				OVERHEAD CONDUCTORS AND DEVICES				55-R4								65-R3				55-R2.5				45-R1 				60-R1.5

		366.00				UNDERGROUND CONDUIT				30-R5								55-R3.5								58-R2				44-60 yrs

		367.00				UNDERGROUND CONDUCTORS AND DEVICES				30-R5								55-R3.5								58-R2				44-60 ys

		368.00				LINE TRANSFORMERS				50-R5								50-R2.5				37-R3				27-R0.5				50-R3

		369.00				SERVICES				55-R4								40-R3				75-R4								35-R1.5

		370.00				METERS				18-L1								18-R1.5				20-R1				15-R0.5				15-26 yrs

		371.00				INSTALLATIONS ON CUSTOMER PREMISES				18-L1												20-R1

		373.00				STREET LIGHTING AND SIGNAL SYSTEMS				48-R4								43-R3				25-R2				20-R1/45-R1.5				45-R3

						STRUCTURES AND IMPROVEMENTS								45-R2.5				50-R2.5				50-R4				40-R1.5				Varies

		390.01				     HAY RIVER OFFICE BUILDINGS				65-R1.5

		390.02				     OTHER SMALL STRUCTURES				25-R1.5

						TOTAL STRUCTURES AND IMPROVEMENTS



		382.00				COMPUTER HARDWARE				5-SQ				5-SQ				5-SQ				4-SQ				3-5 SQ				5-SQ

		391.00				OFFICE FURNITURE AND EQUIPMENT				15-SQ				15-SQ				15-SQ				15-SQ				15-SQ				20-SQ

		383.00				COMPUTER SOFTWARE				10-SQ				3-10 yrs				3-7-SQ				8-SQ				5-10 years				5-10 yrs

		391.04				OFFICE FURNITURE & EQUIPMENT - GAINS & LOSSES

		392.00				TRANSPORTATION EQUIPMENT				7-S1				8-19 yrs				11-20 yrs				12-L1/16-L2.5				14-S4				10-30 years

		393.00				STORES EQUIPMENT				15-SQ

		394.00				TOOLS, SHOP AND GARAGE EQUIPMENT				15-SQ				10-SQ								15-SQ				10-SQ				15-SQ

		395.00				LABORATORY EQUIPMENT				25-SQ

		396.00				POWER OPERATED EQUIPMENT				27-S1.5

		397.00				COMMUNICATION EQUIPMENT				20-R3				25-R3				15-R2				15-SQ				7-SQ				Varies

		398.00				MISCELLANEOUS EQUIPMENT				15-SQ

		399.00				OTHER TANGIBLE PLANT				20-SQ







Net Salvage

																																		NORTHWEST TERRITORIES POWER CORPORATION

																																		2022-23 GENERAL RATE APPLICATION

																																		TGC.NTPC-13 Attachment 5

																																		June 13, 2022



														PHASED IN				REQUIRED				Atco Electric				Atco Electric

										SURVIVOR				SALVAGE				SALVAGE				Tran				Dist				FortisBC				FortisAB

		ACCOUNT				DESCRIPTION				CURVE				PERCENT				PERCENT

						(1)				(2)				(3)				(4)

		118.00				SOLAR PANELS				25-R3				0				0

		121.00				WIND TURBINES				40-R3				-5				-15

		131.00				RESIDUAL HEAT SYSTEM				28-R4				0				0

		331.00				STRUCTURES AND IMPROVEMENTS				100-R3				-2.5				-30												-10

		332.00				RESERVOIRS, DAMS AND WATERWAYS				100-R3				-2.5				-30												-25

		333.00				WATER WHEELS, TURBINES AND GENERATORS				50-S2				-2.5				-15												-25

		334.00				ACCESSORY ELECTRIC EQUIPMENT				40-R2.5				-2.5				-20												-20

		335.00				MISCELLANEOUS POWER PLANT EQUIPMENT				20-R2				-4				-10												-15

		336.00				ROADS, RAILROADS AND BRIDGES				50-R5				-2.5				-5												0

		341.00				STRUCTURES AND IMPROVEMENTS				32-S2.5				-4				-35				Varies

		342.00				FUEL HOLDERS, PRODUCERS AND ACCESSORIES				30-L4				-5				-75				Varies

		343.00				PRIME MOVERS				23-R3				-4				-25				Varies

		344.00		 		GENERATORS				28-R4				-2.5				-5				Varies

		345.00				ACCESSORY ELECTRIC EQUIPMENT				24-L3				-2.5				-10				Varies

		346.00				MISCELLANEOUS POWER PLANT EQUIPMENT				20-R4				0				0				Varies

		351.00				CLEARING LAND AND LAND RIGHTS				65-SQ				0				0				0								0

		352.00				STRUCTURES AND IMPROVEMENTS				40-R4				0				0

		353.00				STATION EQUIPMENT				29-R2.5				-2.5				-20				-20								-25

		354.00				TOWERS AND FIXTURES				65-R4				-2.5				-25				-30								-35

		355.00				POLES AND FIXTURES				45-R3				-2.5				-25				-90								-35

		356.00				OVERHEAD CONDUCTORS AND DEVICES				60-R4				-2.5				-25				-50								-30

		357.00				UNDERGROUND CONDUIT				30-R5				0				0

		358.00				UNDERGROUND CONDUCTORS AND DEVICES				30-R5				0				0

		359.00				ROADS AND TRAILS				40-R2				0				0												0

		361.00				STRUCTURES AND IMPROVEMENTS				40-R2				0				0																5

		362.00				STATION EQUIPMENT				25-S2.5				0				0								-5				-30				0

		363.00				STORAGE BATTERY EQUIPMENT				15-R4				0				0

		364.00				POLES, TOWERS, AND FIXTURES				50-R2.5				-2.5				-25								-50				-35				-45

		365.00				OVERHEAD CONDUCTORS AND DEVICES				55-R4				-2.5				-25								-65				-35				-48

		366.00				UNDERGROUND CONDUIT				30-R5				0				0								-10								-2

		367.00				UNDERGROUND CONDUCTORS AND DEVICES				30-R5				0				0								-10								-2

		368.00				LINE TRANSFORMERS				50-R5				0				0								5				-25				-5

		369.00				SERVICES				55-R4				-2.5				-10								0				0

		370.00				METERS				18-L1				0				0								0				0				0

		371.00				INSTALLATIONS ON CUSTOMER PREMISES				18-L1				0				0												0

		373.00				STREET LIGHTING AND SIGNAL SYSTEMS				48-R4				-2.5				-20								20				-15				-20

						STRUCTURES AND IMPROVEMENTS																-5				-5				-5				10

		390.01				     HAY RIVER OFFICE BUILDINGS				65-R1.5				7.5				15

		390.02				     OTHER SMALL STRUCTURES				25-R1.5				2.5				5

						TOTAL STRUCTURES AND IMPROVEMENTS

		382.00				COMPUTER HARDWARE				5-SQ				0				0								0

		391.00				OFFICE FURNITURE AND EQUIPMENT				15-SQ				5				10								0								15

		383.00				COMPUTER SOFTWARE				10-SQ				0				0								0								0

		391.04				OFFICE FURNITURE & EQUIPMENT - GAINS & LOSSES

		392.00				TRANSPORTATION EQUIPMENT				7-S1				2.5				10				10-25%				12-20%				15				15

		393.00				STORES EQUIPMENT				15-SQ				0				0

		394.00				TOOLS, SHOP AND GARAGE EQUIPMENT				15-SQ				0				0								0								10

		395.00				LABORATORY EQUIPMENT				25-SQ				0				0

		396.00				POWER OPERATED EQUIPMENT				27-S1.5				7.5				15

		397.00				COMMUNICATION EQUIPMENT				20-R3				5				10

		398.00				MISCELLANEOUS EQUIPMENT				15-SQ				0				0

		399.00				OTHER TANGIBLE PLANT				20-SQ				0				0




























Fuel Efficiency Calculation

																								NORTHWEST TERRITORIES POWER CORPORATION

																								2022-23 GENERAL RATE APPLICATION

																								HR/FS.NTPC-6 Attachment 1

																								June 13, 2022

		Fuel Efficiencies Calculation 2022-23 Forecast

		PLANT #		PLANT NAME		2018-19				2019-20				2020-21				Weighted Fuel Efficiency						Weighted Average Fuel Efficiency (kWh/L)

						Fuel Efficiency (kWh/L)				Fuel Efficiency (kWh/L)				Fuel Efficiency (kWh/L)				3		2		1

						B				C				H				D=MAX(A,B,C)x3		E=MED(A,B,C)x2		F=MIN(A,B,C)x1		G=(D+E+F)/6

				Snare Zone

		120		Yellowknife		3.69				3.63				3.71				11.12		7.38		3.63		3.69

				Taltson Zone

		128		Fort Smith		3.41				3.52				3.47				10.57		6.95		3.41		3.49

		130		Fort Resolution		2.50				2.86				3.09				9.28		5.72		2.50		2.92

				Thermal Zone

		123		Wha Ti		3.66				3.74				3.75				11.24		7.47		3.66		3.73

		124		Gameti		3.55				3.50				3.51				10.64		7.03		3.50		3.53

		127		Łutselk’e		3.30				3.39				3.34				10.18		6.68		3.30		3.36

		131		Fort Simpson		3.74				3.76				3.72				11.28		7.48		3.72		3.75

		132		Fort Liard		3.81				3.88				3.58				11.64		7.62		3.58		3.81

		133		Wrigley		3.32				3.31				3.33				9.98		6.65		3.31		3.32

		134		Nahanni Butte		2.44				2.52				2.81				8.43		5.04		2.44		2.65

		135		Jean Marie River		2.82				2.95				2.98				8.94		5.90		2.82		2.94

		136		Inuvik Diesel		3.48				3.59				3.43				10.78		6.96		3.43		3.53

		137		Norman Wells		3.83				3.34				3.98				11.94		7.65		3.34		3.82

		138		Tuktoyaktuk		3.01				3.67				3.51				11.02		7.03		3.01		3.51

		139		Fort McPherson		3.62				3.67				3.49				11.01		7.24		3.49		3.62

		140		Aklavik		3.71				3.66				3.59				11.13		7.32		3.59		3.67

		141		Délı̨nę		3.65				3.62				3.68				11.05		7.31		3.62		3.66

		142		Fort Good Hope		3.63				3.62				3.60				10.90		7.24		3.60		3.62

		143		Paulatuk		3.18				3.06				3.67				11.02		6.35		3.06		3.41

		144		Sachs Harbour		3.07				3.16				3.15				9.48		6.30		3.07		3.14

		145		Tsiigehtchic		3.44				3.00				3.35				10.31		6.69		3.00		3.33

		146		Colville Lake		3.34				3.46				3.43				10.38		6.87		3.34		3.43

		147		Ulukhaktok		3.32				3.30				3.58				10.75		6.64		3.30		3.45

		148		Tulita		3.61				3.57				3.47				10.83		7.13		3.47		3.57



		136G		Inuvik Gas		2.65				3.84				2.68				11.52		5.37		2.65		3.26









Fuel Consumption

														NORTHWEST TERRITORIES POWER CORPORATION

														2022-23 GENERAL RATE APPLICATION

														HR/FS.NTPC-6 Attachment 1

														June 13, 2022

		Diesel



						2019				2020				2021

				Plant ID		Consumption				Consumption				Consumption

				120		1,747,871				2,316,198				1,832,566

				123		454,330				465,062				484,394

				124		342,310				336,393				345,861

				125		3,937				11,034				6,903

				127		425,044				426,173				434,774

				128		210,704				268,737				358,849

				130		38,161				43,724				52,594

				131		1,960,931				2,012,578				2,019,022

				132		564,494				546,852				601,104

				133		216,767				236,890				249,304

				134		157,412				142,594				148,696

				135		102,154				103,094				111,815

				136		6,460,028				5,890,561				3,643,067

				137		1,706,548				6,750				580,575

				138		1,300,060				1,113,255				1,153,178

				139		950,987				955,715				1,023,494

				140		786,736				816,695				848,258

				141		770,017				799,527				827,945

				142		766,860				792,836				796,889

				143		459,303				515,592				413,415

				144		288,443				293,313				294,244

				145		232,099				269,759				250,330

				146		162,722				176,767				175,208

				147		610,545				647,102				574,455

				148		688,271				700,257				725,371



		NatGas



						2019				2020				2021

				Plant ID		Consumption				Consumption				Consumption

				136		2,325,962				2,428,294				5,737,815





Thermal Generation

														NORTHWEST TERRITORIES POWER CORPORATION

														2022-23 GENERAL RATE APPLICATION

														HR/FS.NTPC-6 Attachment 1

														June 13, 2022

		Diesel



						2019				2020				2021

				Plant ID		Generation				Generation				Generation

				120		6,446,871				8,409,522				6,793,052

				123		1,664,243				1,737,759				1,815,044

				124		1,214,000				1,179,000				1,215,000

				125		12,408				31,920				23,470

				127		1,401,740				1,446,622				1,451,707

				128		718,630				947,110				1,246,860

				130		95,580				124,968				162,771

				131		7,336,189				7,568,884				7,515,110

				132		2,151,007				2,121,156				2,153,853

				133		720,600				783,900				829,289

				134		384,751				359,579				417,617

				135		287,572				304,141				333,043

				136		22,465,349				21,163,593				12,511,322

				137		6,530,470				6,684				2,311,533

				138		3,919,300				4,089,701				4,052,425

				139		3,444,000				3,507,000				3,574,000

				140		2,918,015				2,989,700				3,046,000

				141		2,813,877				2,890,842				3,049,000

				142		2,786,650				2,871,306				2,865,438

				143		1,458,660				1,576,331				1,518,401

				144		885,900				927,300				927,600

				145		797,837				809,456				837,653

				146		544,094				611,414				601,485

				147		2,026,630				2,133,158				2,059,343

				148		2,483,805				2,497,453				2,519,544



		NatGas



						2019				2020				2021

				Plant ID		Generation				Generation				Generation

				136		6,154,389				9,322,000				15,393,000

		Purchase Power



						2019				2020				2021

				Plant ID		Generation				Generation				Generation

				137		4,494,861				9,704,056				8,314,172








c) i. 2018-19 Test Year

								NORTHWEST TERRITORIES POWER CORPORATION

								2022-23 GENERAL RATE APPLICATION

								TGC.NTPC-5 Attachment 1

								June 13, 2022

		FTE and Heacount Breakdown - 2018-19 Test Year

		PC		Position		FTE		Headcount

				Asset Management & Engineering

		2		Director, Asset Management & Engineering 		1		1

		54		Manager, Engineering Design		1		1

		69		Senior Project Manager		1		1

		101		Manager,  Technical Services		1		1

		53		Asset Manager, Hydro		1		1

		77		Asset Manager, Thermal		1		1

		35		Project Manager		1		1

		38		Mechanical Engineer (Hydro)		1		1

		40		Project Manager		1		1

		41		Electrical Technologist		1		1

		42		SCADA & Automation Design Electrical Engineer 		1		1

		43		Project Manager		1		1

		44		Electrical Engineer		1		1

		45		SCADA and Automation Design EIT		1		1

		47		Electrical Technologist		1		1

		48		Mechanical Design Technologist		1		1

		49		Project Manager		1		1

		58		Chief Drafting Technologist		1		1

		64		Automation Systems Analyst		1		1

		74		Electrical Engineer		1		1

		75		Secretary		1		1

		92		Project Manager		1		1

		111		Mechanical EIT		1		1

		114		Automation & Comm Tech		1		1

		117		Automation & Comm Tech		1		1

		310		Mechanical Technologist		1		1

				Asset Management & Engineering Total		26		26



				Customer Service

		300		Director, Customer Service		1		1

		161		Manager, Customer Service		1		1

		309		Manager, Customer Service		1		1

		954		Billings Coordinator		1		1

		55		Electrical Metering Technician		1		1

		110		Customer Service Rep / Admin Assistant		1		1

		141		Customer Service Rep		1		1

		164		Customer Service Rep		1		1

		182		Customer Service Rep		1		1

		301		Customer Service Rep		1		1

		302		Customer Service Rep.		1		1

		303		Customer Service Rep.		1		1

				Customer Service Total		12		12



				Executive

		1		President & CEO		1		1

		39		Manager, Performance & Benchmarking 		1		1

		91		Manager, Energy Services		1		1

		76		Executive Assistant to the President		1		1

				Executive Total		4		4

				Finance

		20		Chief Financial Officer		1		1

		10		Manager, Logistics		1		1

		31		Controller		1		1

		68		Manager, Communications 		1		1

		72		Manager, Treasury & Enterprise Risk		1		1

		78		Manager, Budgeting & Regulatory Affairs		1		1

		85		Manager, Internal Audit 		1		1

		23		Accounts Payable Clerk		1		1

		24		Accounts Receivable & Receptionionist		1		1

		25		Accounts Payable Clerk		1		1

		26		Capital Reporting Analyst		1		1

		27		Supplies & Lands Inventory Coordinator		1		1

		28		Fixed Asset Accountant		1		1

		29		Management Accountant		1		1

		30		Accounts Receivable Clerk		1		1

		33		Financial Accountant		1		1

		36		Purchaser		1		1

		37		Senior Financial Analyst		1		1

		57		Senior Business Planning Analyst		1		1

		59		Stockkeeper 		1		1

		61		Treasury & Risk Analyst		1		1

		66		Contracts Management		1		1

		67		Accounts Receivable Collections 		1		1

		70		Admin Assistant to CFO 		1		1

		87		Financial Analyst		1		1

		126		Supply Chain Logistics Officer, Hydro		1		1

		305		Stockkeeper / Operations Support		1		1

		307		Supply Chain Logistics Officer		1		1

				Finance Total		28		28

				Health, Safety & Environment

		32		Manager, Corporate Health, Safety & Environment		1		1

		88		Environmental Analyst		1		1

		90		Health, Safety & Environment Policy Coordinator		1		1

		96		Senior Environmental Licencing Specialist		1		1

		327		Construction Health & Safety Coordinator		1		1

		328		Health & Safety Coordinator		1		1

		331		Health & Safety Coordinator		1		1

				Health, Safety & Environment Total		7		7

				Human Resources

		4		Manager, Human Resources		1		1

		6		Human Resource Officer		1		1

		14		Human Resources Officer		1		1

		81		Payroll Officer		1		1

		98		Training & Development Officer		1		1

		109		Human Resource Officer Hydro		1		1

				Human Resources Total		6		6

				Information Technologies

		34		Manager, Information Technology		1		1

		63		Network Systems Analyst		1		1

		73		IT Consultant		1		1

		79		RM Coordinator & IT Consultant		1		1

		80		Telecommunications Technician		1		1

		84		Web Designer		1		1

		89		Business Systems Analyst		1		1

		94		IT Help Desk Consultant		1		1

		95		Network Systems Analyst		1		1

		313		CMMS & Applications Support Analyst		1		1

				Information Technologies Total		10		10

				Hydro

		102		Director, Hydro Operations 		1		1

		104		Manager, Plant Operations		1		1

		107		Manager, Finance		1		1

		108		Manager, System Control		1		1

		137		Manager, Operations & Maintenance		1		1

		145		Manager, Mechanical Services		1		1

		952		Manager, Electrical Services		1		1

		50		Civil Hydro Engineer		1		1

		103		Stockkeeper 		1		1

		112		Diesel Maintenance Planner		1		1

		113		Diesel Mechanic		1		1

		116		Electrical Technologist		1		1

		118		Plant Procedures & Training Officer		1		1

		120		Electrician		1		1

		123		System Operator 		1		1

		124		System Operator		1		1

		125		Hydro Plant Operator		1		1

		128		System Operator		1		1

		129		System Operator 		1		1

		130		System Operator 		1		1

		132		Plant Superintendent (P/T)		0.75		1

		133		Diesel Mechanic		1		1

		134		Millwright / Operator		1		1

		142		Hydro Plant Operator		1		1

		144		Electrician / Operator		1		1

		146		Plant Superintendent (P/T)		0.75		1

		147		Hydro Plant Operator		1		1

		148		Hydro Plant Operator		1		1

		163		Diesel Mechanic		1		1

		178		Hydro Plant Operator		1		1

		179		Hydro Plant Operator		1		1

		180		Hydro Plant Operator 		1		1

		183		Diesel Mechanic		1		1

		184		Electrical Technician		1		1

		187		Plant Operator		1		1

		195		Hydro Plant Operator		1		1

		196		Apprentice Electrician		1		1

		316		Electrician		1		1

		330		System Operator 		1		1

		948		Hydro Plant Operator		1		1

				Hydro Total		39.5		40

				Thermal

		318		Director, Thermal 		1		1

		155		Manager, Generation Support		1		1

		306		Manager, Maintenance Services		1		1

		315		Manager, Maintenance Services 		1		1

		333		Manager, Community Generation Support		1		1

		86		Mechanical Tech		1		1

		131		Maintenance Planner & Special Projects		1		1

		135		Maintenance Planner		1		1

		136		Plant Superintendent		1		1

		150		Trades Helper		1		1

		153		Plant Superintendent (P/T)		0.75		1

		154		Plant Superintendent (P/T)		0.75		1

		156		Electrician		1		1

		158		Diesel Mechanic		1		1

		159		Plant Operator		1		1

		160		Electrician		1		1

		162		Plant Superintendent		1		1

		165		Apprentice Diesel Mechanic		1		1

		186		Plant Superintendent		1		1

		188		Plant Superintendent		1		1

		191		Plant Superintendent (P/T)		0.75		1

		197		Apprentice Electrician		1		1

		268		Electrical Technician / IT Support		1		1

		312		Plant Superintendent		1		1

		314		Plant Superintendent		1		1

		317		Diesel Mechanic		1		1

		321		Diesel Mechanic		1		1

		324		Plant Operator 		1		1

		325		Plant Operator		1		1

		329		Plant Operator		1		1

		334		Electrician 		1		1

		335		Diesel Mechanic		1		1

		339		Electrician		1		1

		350		Plant Superintendent		1		1

		351		Plant Superintendent (P/T)		0.75		1

		352		Plant Superintendent (P/T)		0.75		1

		354		Plant Superintendent		1		1

		355		Plant Superintendent		1		1

		356		Plant Superintendent		1		1

		357		Plant Superintendent (P/T)		0.75		1

		359		Plant Superintendent (P/T)		0.75		1

		360		Plant Superintendent		1		1

		905		Diesel Mechanic		1		1

		910		Electrician		1		1

				Thermal Total		42.25		44

				Transmission & Distribution

		99		Director, T&D		1		1

		122		Manager, T&D, Hydro		1		1

		298		Manager, Finance, T&D		1		1

		340		Manager, T&D, Thermal		1		1

		127		Asset Manager, T&D		1		1

		51		Electrical T&D Engineer		1		1

		105		Power Lineperson		1		1

		119		Power Lineperson		1		1

		138		Power Lineperson		1		1

		139		Power Lineperson		1		1

		143		Power Lineperson		1		1

		157		Power Lineperson		1		1

		166		Apprentice Power Lineperson		1		1

		189		Power Lineperson		1		1

		192		Power Lineperson		1		1

		198		Apprentice Power Lineperson		1		1

		199		Apprentice Power Lineperson		1		1

		292		Power Lineperson		1		1

		337		Apprentice Power Lineperson		1		1

		338		Power Lineperson		1		1

		341		Power Lineperson		1		1

		343		Power Lineperson		1		1

		344		Power Lineperson		1		1

		349		Power Lineperson		1		1

		911		Power Lineperson		1		1

		916		Distribution Technician		1		1

				Transmission & Distribution Total		26		26

				Corporate Total		200.75		203.00





c) ii. 2018-19 Actual

								NORTHWEST TERRITORIES POWER CORPORATION

								2022-23 GENERAL RATE APPLICATION

								TGC.NTPC-5 Attachment 1

								June 13, 2022

		FTE and Heacount Breakdown - 2018-19 Actual

		PC		Position		FTE		Headcount

				Asset Management & Engineering

		2		Director, Asset Management & Engineering 		1		1

		54		Manager, Engineering Design		1		1

		69		Manager, Project Management		1		1

		53		Asset Manager, Hydro		1		1

		77		Asset Manager, Thermal		1		1

		127		Asset Manager, T&D		1		1

		35		Project Manager		1		1

		40		Project Manager		1		1

		41		Electrical Technologist		1		1

		42		SCADA & Automation Design Electrical Engineer 		1		1

		45		SCADA and Automation Design EIT		1		1

		46		Project Manager		1		1

		47		Electrical Engineer		1		1

		48		Mechanical EIT		1		1

		49		Project Coordinator		1		1

		51		Electrical T&D Engineer		1		1

		58		Chief Drafting Technologist		1		1

		74		Electrical Engineer		1		1

		75		Administrative Assistant		1		1

		92		Project Coordinator		1		1

		111		Mechanical Engineer		1		1

		310		Mechanical Technologist		1		1

		916		Distribution Technician		1		1

				Asset Management & Engineering Total		23		23



				Corporate Planning

		300		Director, Corporate Planning		1		1

		68		Manager, Communications 		1		1

		161		Manager, Customer Service		1		1

		309		Manager, Customer Service		1		1

		954		Manager, Billings		1		1

		24		Billings Clerk & Head Office Reception		1		1

		30		Billings Clerk		1		1

		55		Electrical Metering Technician		1		1

		110		Customer Service Rep / Admin Assistant		1		1

		141		Customer Service Rep		1		1

		164		Customer Service Rep		1		1

		182		Customer Service Rep		1		1

		298		Finacial Analyst, T&D		1		1

		301		Customer Service Rep		1		1

		302		Customer Service Rep.		1		1

		303		Customer Service Rep.		1		1

				Corporate Planning Total		16		16



				Executive

		1		President & CEO		1		1

		56		Corporate Secretary		1		1

		76		Executive Assistant to the President		1		1

				Executive Total		3		3

				Finance

		20		Chief Financial Officer		1		1

		10		Manager, Logistics		1		1

		31		Controller		1		1

		78		Manager, Budgeting & Regulatory Affairs		1		1

		85		Manager, Continous Improvement & Internal Audit		1		1

		23		Accounts Payable Clerk		1		1

		25		Accounts Payable Clerk		1		1

		26		Capital Project Analyst 		1		1

		27		Supplies & Lands Inventory Coordinator		1		1

		28		Fixed Asset Accountant		1		1

		29		Management Accountant		1		1

		33		Financial Accountant		1		1

		36		Purchaser		1		1

		37		Senior Financial Analyst		1		1

		57		Senior Business Planning Analyst		1		1

		59		Stockkeeper 		1		1

		61		Treasury & Risk Analyst		1		1

		66		Contracts Specialist		1		1

		67		Fuel & Receivables Accountant		1		1

		70		Admin Assistant to CFO 		1		1

		87		Financial Analyst		1		1

		126		Supply Chain Logistics Officer, Hydro		1		1

		307		Supply Chain Logistics Officer		1		1

				Finance Total		23		23

				Health, Safety & Environment

		32		Manager, Corporate Health, Safety & Environment		1		1

		88		Environmental Analyst		1		1

		90		Senior Health, Safety & Environment Policy Coordinator		1		1

		96		Senior Environmental Licencing Specialist		1		1

		327		Construction Health & Safety Coordinator		1		1

		328		Health & Safety Coordinator		1		1

		331		Health & Safety Coordinator		1		1

				Health, Safety & Environment Total		7		7

				Human Resources

		4		Manager, Human Resources		1		1

		6		Human Resource Officer		1		1

		14		Human Resources Officer		1		1

		81		Payroll Officer		1		1

		98		Human Resources Coordinator		1		1

		109		Human Resources Specialist		1		1

				Human Resources Total		6		6

				Information Technologies

		34		Director, Information Technology		1		1

		71		Manager, IT Applications & Support		1		1

		89		Manager, IT Infrastructure		1		1

		60		Infrastructure Analyst		1		1

		62		Applications Support Analyst		1		1

		63		Network & Telephony Analyst		1		1

		65		Enterprise Resource Planning Administrator		1		1

		73		Technical Support Analyst		1		1

		79		Finance & Policy Analyst		1		1

		84		Project Portfolio Manager		1		1

		94		Technical Support Analyst		1		1

		95		Enterprise Application & Systems Administrator		1		1

		313		CMMS & Applications Support Analyst		1		1

				Information Technologies Total		13		13

				Hydro

		102		Director, Hydro Operations 		1		1

		101		Manager, SCADA & Automation Operations		1		1

		104		Manager, Plant Operations		1		1

		107		Manager, Finance, Generation		1		1

		108		Manager, System Control		1		1

		122		Manager, T&D, Great Slave Region		1		1

		137		Manager, Operations & Maintenance, South Slave		1		1

		145		Manager, Mechanical Services		1		1

		952		Manager, Electrical Services		1		1

		38		Specialist Hydro Mechanical Field Engineer		1		1

		50		Civil Hydro Engineer		1		1

		64		SCADA Systems Analyst		1		1

		103		Stockkeeper 		1		1

		105		Power Lineperson - Lead hand		1		1

		112		Diesel Maintenance Planner		1		1

		113		Diesel Mechanic		1		1

		114		SCADA & Automation Engineer		1		1

		115		Hydro Electrical Field EIT 		1		1

		116		Electrical Technologist		1		1

		117		SCADA Technologist		1		1

		118		Plant Procedures & Training Officer		1		1

		119		Power Lineperson 		1		1

		120		Electrician		1		1

		121		System Operator		1		1

		123		System Operator 		1		1

		124		System Operator		1		1

		125		Hydro Plant Operator		1		1

		128		System Operator		1		1

		129		Maintenance Planner & Spec Projects, Thermal 		1		1

		130		System Operator 		1		1

		132		Plant Superintendent (P/T)		0.75		1

		133		Diesel Mechanic		1		1

		134		Millwright		1		1

		136		Plant Superintendent 		1		1

		138		Power Lineperson		1		1

		139		Power Lineperson Lead Hand		1		1

		140		Electrician		1		1

		142		Hydro Plant Operator		1		1

		143		Power Lineperson		1		1

		144		Electrician / Operator		1		1

		147		Hydro Plant Operator		1		1

		148		Hydro Plant Operator		1		1

		163		Diesel Mechanic		1		1

		178		Hydro Plant Operator		1		1

		179		Hydro Plant Operator		1		1

		180		Hydro Plant Operator 		1		1

		183		Diesel Mechanic		1		1

		184		Apprentice Power Systems Electrician		1		1

		187		Plant Operator		1		1

		188		Plant Superintendent 		1		1

		189		Power Lineperson		1		1

		191		Plant Superintendent (P/T)		0.75		1

		192		Power Lineperson		1		1

		195		Hydro Plant Operator		1		1

		196		Apprentice Electrician		1		1

		199		Power Lineperson 		1		1

		292		Power Lineperson		1		1

		316		Electrician		1		1

		330		System Operator 		1		1

		948		Hydro Plant Operator		1		1

				Hydro Total		59.5		60

				Thermal

		318		Director, Thermal 		1		1

		155		Manager, Generation Support		1		1

		306		Manager, Maintenance Services		1		1

		315		Manager, Maintenance Services 		1		1

		333		Manager, Community Generation Support		1		1

		340		Manager, T&D, Mackenzie Region		1		1

		44		Thermal Electrical Field Engineer		1		1

		86		Thermal Mechanical Field Engineer		1		1

		131		Maintenance Planner 		1		1

		135		Maintenance Planner 		1		1

		150		Trades Helper		1		1

		153		Plant Superintendent (P/T)		0.75		1

		154		Plant Superintendent (P/T)		0.75		1

		156		Electrician		1		1

		157		Power Lineperson - Lead Hand		1		1

		158		Diesel Mechanic		1		1

		159		Plant Operator		1		1

		160		Electrician		1		1

		162		Plant Superintendent		1		1

		165		Apprentice Diesel Mechanic		1		1

		166		Apprentice Power Lineperson		1		1

		186		Plant Superintendent		1		1

		197		Apprentice Electrician		1		1

		198		Apprentice Power Lineperson		1		1

		268		Electrical Technician		1		1

		305		Stockkeeper / Operations Support 		1		1

		312		Plant Superintendent		1		1

		314		Plant Superintendent		1		1

		317		Diesel Mechanic		1		1

		321		Diesel Mechanic		1		1

		324		Plant Operator 		1		1

		325		Plant Operator		1		1

		329		Plant Operator		1		1

		334		Electrician 		1		1

		335		Diesel Mechanic		1		1

		336		Apprentice Electrician		1		1

		337		Power Lineperson		1		1

		338		Power Lineperson		1		1

		339		Electrician		1		1

		341		Power Lineperson - Lead hand		1		1

		343		Power Lineperson		1		1

		344		Power Lineperson		1		1

		349		Power Lineperson		1		1

		350		Plant Superintendent		1		1

		351		Plant Superintendent (P/T)		0.75		1

		352		Plant Superintendent (P/T)		0.75		1

		354		Plant Superintendent		1		1

		355		Plant Superintendent		1		1

		356		Plant Superintendent		1		1

		357		Plant Superintendent (P/T)		0.75		1

		359		Plant Superintendent		1		1

		360		Plant Superintendent		1		1

		905		Diesel Mechanic		1		1

		910		Electrician		1		1

		911		Power Lineperson		1		1

				Thermal Total		53.75		55

				Corporate Total		204.25		206





c) iii. 2020-21 Actual

								NORTHWEST TERRITORIES POWER CORPORATION

								2022-23 GENERAL RATE APPLICATION

								TGC.NTPC-5 Attachment 1

								June 13, 2022

		FTE and Heacount Breakdown - 2020-21 Actual

		PC		Position		FTE		Headcount

				Projects & Engineering

		2		Chief Projects & Engineering Officer		1		1

		43		Manager, Thermal Program		1		1

		52		Manager, Portfolio Planning & Controls		1		1

		54		Manager, Engineering Design		1		1

		69		Manager, Hydro Program		1		1

		35		Project Manager		1		1

		40		Project Manager		1		1

		41		Electrical Engineer		1		1

		42		SCADA & Automation Design Electrical Engineer 		1		1

		45		SCADA & Automation EIT		1		1

		46		Project Manager		1		1

		47		Electrical Engineer 		1		1

		48		Mechanical EIT		1		1

		49		Project Coordinator 		1		1

		58		Chief Drafting Technologist		1		1

		74		Electrical Engineer		1		1

		82		Lead Planner and Scheduler		1		1

		83		Lead Estimator and Cost Controller		1		1

		92		Project Coordinator		1		1

		111		Mechanical Engineer		1		1

		310		CADD Technician		1		1

				Projects & Engineering Total		21		21



				Corporate Services

		300		Chief Services Officer		1		1

		10		Manager, Supply Chain Management		1		1

		71		Manager, IT Applications & Support		1		1

		89		Manager, IT Infrastructure		1		1

		161		Manager, Customer Service		1		1

		309		Manager, Customer Service		1		1

		954		Manager, Billings		1		1

		55		Electrical Metering Technician		1		1

		24		Billings Specialist & Head Office Reception		1		1

		27		Supplies & Land Inventory Coordinator		1		1

		30		Billings Specialist		1		1

		36		Purchaser		1		1

		59		Supply Chain Logistics Officer, Hay River		1		1

		60		Infrastructure Analyst		1		1

		62		Applications Support Analyst		1		1

		63		Network & Telephony Analyst		1		1

		66		Contract Specialist		1		1

		73		Technical Support Analyst		1		1

		79		Finance & Policy Analyst		1		1

		84		Project Portfolio Manager		1		1

		94		Technical Support Analyst		1		1

		95		Enterprise Application & Systems Administrator		1		1

		110		Customer Service Rep / Admin Asst		1		1

		126		Supply Chain Logistics Officer, Hydro		1		1

		141		Customer Service Rep		1		1

		164		Customer Service Rep		1		1

		182		Customer Service Rep / Billings Specialist		1		1

		301		Customer Service Rep		1		1

		302		Customer Service Rep		1		1

		303		Customer Service Rep		1		1

		307		Supply Chain Logistics Officer, Thermal 		1		1

		313		CMMS & Applications Support Analyst		1		1

				Corporate Services Total		32		32



				Executive

		1		President & CEO		1		1

		56		Corporate Secretary		1		1

		68		Manager, Communications		1		1

		70		Administrative Assistant		1		1

		75		Administrative Assistant		1		1

		76		Team Leader, Administrative Services		1		1

				Executive Total		6		6

				Finance

		20		Chief Financial Officer		1		1

		31		Controller		1		1

		78		Manager, Financial Planning & Analysis		1		1

		85		Manager, Risk Management & Internal Audit		1		1

		107		Manager, Strategic Operations		1		1

		22		Financial Project Analyst		1		1

		23		Accounts Payable Clerk		1		1

		25		Accounts Payable Clerk		1		1

		26		Senior Project Analyst 		1		1

		28		Fixed Asset Accountant		1		1

		29		Management Accountant 		1		1

		33		Financial Accountant		1		1

		37		Senior Financial Analyst  		1		1

		57		Senior Business Planning Analyst		1		1

		61		Treasury Analyst		1		1

		67		Fuel & Receivables Accountant		1		1

		87		Financial Analyst 		1		1

		298		Financial Analyst		1		1

				Finance Total		18		18

				Health, Safety & Environment

		32		Director, Health, Safety & Environment		1		1

		88		Environmental Analyst		1		1

		90		Senior Health, Safety & Environment Policy Coordinator		1		1

		96		Senior Environmental Licencing Specialist		1		1

		328		Health & Safety Coordinator		1		1

		331		Health & Safety Coordinator		1		1

				Health, Safety & Environment Total		6		6

				Human Resources

		4		Director, Human Resources		1		1

		5		Health Specialist		1		1

		6		Human Resources Specialist		1		1

		8		HR Privacy & Policy Specialist		1		1

		14		Human Resources Specialist		1		1

		21		Human Resources Specialist		1		1

		81		Payroll Specialist		1		1

		98		Human Resources Coordinator		1		1

		109		Human Resources Specialist		1		1

				Human Resources Total		9		9

				Corporate Operations

		3		Chief Operations Officer		1		1

				Corporate Operations Total		1		1

				Hydro

		102		Director, Hydro Operations		1		1

		101		Manager, SCADA & Automation Operations		1		1

		104		Manager, Plant Operations		1		1

		108		Manager, System Control		1		1

		137		Manager, Operations & Maintenance, South Slave		1		1

		145		Manager, Mechanical Services		1		1

		952		Manager, Electrical Services		1		1

		53		Asset Manager, Hydro Electric		1		1

		38		Hydro Mechanical Field Engineer		1		1

		50		Civil EIT		1		1

		64		SCADA Systems Analyst		1		1

		103		Stockkeeper 		1		1

		112		Maintenance Planner - Diesel 		1		1

		113		Diesel Mechanic		1		1

		114		SCADA &  Automation Engineer		1		1

		115		Hydro Electrical Field Engineer		1		1

		116		Electrical Technologist		1		1

		117		SCADA Technologist		1		1

		118		Plant Procedures & Training Officer		1		1

		120		Electrician		1		1

		121		System Operator		1		1

		123		System Operator		1		1

		124		System Operator		1		1

		125		Hydro Plant Operator / Mechanic		1		1

		128		System Operator 		1		1

		129		Maintenance Planner & Special Projects, Thermal 		1		1

		130		System Operator		1		1

		132		Plant Superintendent (P/T) 		0.75		1

		133		Millwright 		1		1

		134		Millwright		1		1

		136		Plant Superintendent 		1		1

		140		Electrician		1		1

		142		Hydro Plant Operator		1		1

		144		Electrician / Operator Lead Hand		1		1

		147		Hydro Plant Operator		1		1

		148		Electrician / Operator		1		1

		163		Diesel Mechanic		1		1

		178		Hydro Operator / Electrician		1		1

		179		Hydro Plant Operator		1		1

		180		Hydro Operator / Electrician		1		1

		183		Diesel Mechanic 		1		1

		184		Apprentice Power Systems Electrician		1		1

		187		Hydro Plant Operator		1		1

		188		Plant Superintendent 		1		1

		191		Plant Superintendent (P/T)		0.75		1

		195		Hydro Plant Operator		1		1

		196		Apprentice Electrician		1		1

		201		SCADA OT Systems Specialist		1		1

		316		Electrician		1		1

		330		System Operator 		1		1

		948		Hydro Plant Operator		1		1

				Hydro Total		50.5		51

				Thermal

		318		Director, Thermal Operations		1		1

		155		Manager, Generation Support		1		1

		306		Manager, Maintenance Services		1		1

		315		Manager, Maintenance Services 		1		1

		333		Manager, Generation Support		1		1

		77		Asset Manager, Thermal		1		1

		44		Thermal Electrical Field Engineer		1		1

		86		Thermal Mechanical Field Engineer		1		1

		131		Maintenance Planner 		1		1

		135		Maintenance Planner 		1		1

		150		Tradeshelper		1		1

		153		Plant Superintendent (P/T)		0.75		1

		154		Plant Superintendent (P/T)		0.75		1

		156		Electrician		1		1

		158		Diesel Mechanic		1		1

		159		Plant Operator		1		1

		160		Electrician		1		1

		162		Plant Superintendent 		1		1

		165		Apprentice Diesel Mechanic		1		1

		186		Plant Superintendent 		1		1

		197		Apprentice Electrician		1		1

		268		Electrical Technician		1		1

		305		Stockkeeper / Operations Support 		1		1

		312		Plant Superintendent 		1		1

		314		Plant Superintendent 		1		1

		317		Diesel Mechanic		1		1

		321		Diesel Mechanic 		1		1

		324		Plant Operator 		1		1

		325		Plant Operator		1		1

		329		Plant Operator 		1		1

		334		Electrician		1		1

		335		Diesel Mechanic		1		1

		336		Apprentice Electrician		1		1

		339		Electrician		1		1

		350		Plant Superintendent 		1		1

		351		Plant Superintendent (P/T)		0.75		1

		352		Plant Superintendent (P/T)		0.75		1

		354		Plant Superintendent 		1		1

		355		Plant Superintendent 		1		1

		356		Plant Superintendent 		1		1

		357		Plant Superintendent (P/T)		0.75		1

		359		Plant Superintendent 		1		1

		360		Plant Superintendent		1		1

		905		Diesel Mechanic		1		1

		910		Electrician		1		1

				Thermal Total		43.75		45



				Transmission & Distribution

		99		Director, T&D		1		1

		122		Manager, T&D, Great Slave Region		1		1

		127		Asset Manager, T&D		1		1

		51		Electricial T&D Engineer		1		1

		105		Power Lineperson - Lead hand		1		1

		119		Power Lineperson 		1		1

		138		Apprentice Power Lineperson 		1		1

		139		Power Lineperson - Lead hand		1		1

		143		Power Lineperson		1		1

		157		Power Lineperson - Lead hand		1		1

		166		Apprentice Power Lineperson		1		1

		189		Power Lineperson		1		1

		192		Power Lineperson		1		1

		198		Apprentice Power Lineperson		1		1

		199		Power Lineperson 		1		1

		292		Power Lineperson		1		1

		337		Power Lineperson		1		1

		338		Power Lineperson		1		1

		341		Power Lineperson - Lead hand		1		1

		343		Power Lineperson		1		1

		344		Power Lineperson		1		1

		349		Power Lineperson		1		1

		911		Power Lineperson		1		1

		916		Distribution Technician		1		1

				Transmission & Distribution Total		24		24

				Corporate Total		211.25		213





c) iv. 2022-23 Forecast

								NORTHWEST TERRITORIES POWER CORPORATION

								2022-23 GENERAL RATE APPLICATION

								TGC.NTPC-5 Attachment 1

								June 13, 2022

		FTE and Heacount Breakdown - 2022-23 Test Year

		PC		Position		FTE		Headcount

				Projects & Engineering

		2		Chief Projects & Engineering Officer		1		1

		43		Manager, Thermal Program		1		1

		52		Manager, Portfolio Planning & Controls		1		1

		54		Manager, Engineering Design		1		1

		69		Manager, Hydro Program		1		1

		35		Project Manager		1		1

		40		Project Manager		1		1

		41		Electrical Engineer		1		1

		42		SCADA & Automation Design Electrical Engineer 		1		1

		45		SCADA & Automation EIT		1		1

		46		Project Manager		1		1

		47		Electrical Engineer 		1		1

		48		Mechanical EIT		1		1

		49		Project Manager 		1		1

		50		Civil Engineer-In-Training		1		1

		58		Chief Drafting Technologist		1		1

		74		Electrical Engineer		1		1

		82		Lead Planner and Scheduler		1		1

		83		Lead Estimator and Cost Controller		1		1

		92		Project Coordinator		1		1

		111		Mechanical Engineer		1		1

		310		CADD Technician		1		1

				Projects & Engineering Total		22		22



				Customer Service

		300		Director, Customer Service		1		1

		161		Manager, Customer Service		1		1

		309		Manager, Customer Service		1		1

		55		Electrical Metering Technician		1		1

		24		Billings Specialist & Head Office Reception		1		1

		30		Accounts Receivable Clerk		1		1

		110		Customer Service Rep / Admin Assistant		1		1

		141		Customer Service Rep		1		1

		164		Customer Service Rep		1		1

		182		Customer Service Rep / Billing Specialist		1		1

		301		Customer Service Rep		1		1

		302		Customer Service Rep		1		1

		303		Customer Service Rep		1		1

				Customer Service Total		13		13



				Executive

		1		President & CEO		1		1

		56		Corporate Secretary		1		1

		68		Manager, Communications		1		1

		70		Administrative Assistant		1		1

		75		Administrative Assistant		1		1

		76		Team Leader, Administrative Services		1		1

				Executive Total		6		6

				Finance

		20		Chief Financial Officer		1		1

		7		Director, Finance		1		1

		10		Manager, Supply Chain Management		1		1

		31		Manager, Financial Reporting		1		1

		78		Manager, Financial Planning & Analysis		1		1

		85		Manager, Risk Management		1		1

		107		Manager, Strategic Operations		1		1

		22		Financial Project Analyst		1		1

		23		Accounts Payable Clerk		1		1

		25		Accounts Payable Clerk		1		1

		26		Senior Project Analyst		1		1

		27		Supplies Inventory Coordinator		1		1

		28		Fixed Asset Accountant		1		1

		33		Financial Accountant		1		1

		36		Purchaser		1		1

		37		Senior Financial Analyst		1		1

		57		Senior Business Planning Analyst		1		1

		59		Supply Chain Logistics Officer, Hay River		1		1

		61		Treasury Analyst		1		1

		66		Contract Specialist		1		1

		67		Fuel & Receivables Accountant		1		1

		87		Financial Analyst		1		1

		103		Stockkeeper & Operational Support		1		1

		126		Crew Leader Supply Chain Logistics Hydro		1		1

		298		Financial Analyst		1		1

		305		Stockkeeper / Operations Support		1		1

		307		Crew Leader Supply Chain Logistics Thermal		1		1

				Finance Total		27		27

				Health, Safety & Environment

		32		Director, Health, Safety & Environment		1		1

		88		Environmental Analyst		1		1

		90		Senior HSE Policy Coordinator		1		1

		96		Senior Environmental Licencing Specialist		1		1

		97		Environmental Licensing Analyst		1		1

		328		Health & Safety Coordinator		1		1

		331		Health & Safety Coordinator		1		1

				Health, Safety & Environment Total		7		7

				Human Resources

		4		Director, Human Resources		1		1

		6		Human Resources Specialist		1		1

		8		Human Resrouces Privacy & Policy Specialist		1		1

		14		Human Resources Specialist		1		1

		21		Human Resources Specialist		1		1

		81		Payroll Specialist		1		1

		98		Human Resources Coordinator		1		1

		109		Human Resources Specialist		1		1

				Human Resources Total		8		8

				Information Technologies

		34		Director, IT		1		1

		71		Manager IT Applications & support		1		1

		89		Manager IT Infrastructure		1		1

		60		IT Infrastructure Analyst		1		1

		62		Applications Support & Maintenance Analyst
		1		1

		63		Network & Telephony Analyst		1		1

		73		Technical Support Analyst		1		1

		79		Finance & Policy Analyst		1		1

		80		Network & Telephony Analyst		1		1

		84		Project Portfolio Manager		1		1

		94		Technical Support Analyst		1		1

		95		Enterprise Applications & Systems Administrator		1		1

		313		CMMS & Applications Support Analyst		1		1

				Information Technologies Total		13		13

				Corporate Operations

		3		Chief Operations Officer		1		1

				Corporate Operations Total		1		1

				Hydro

		102		Director, Hydro Operations		1		1

		101		Manager, SCADA & Automation Operations		1		1

		104		Manager, Plant Operations		1		1

		108		Manager, System Control		1		1

		137		Manager, Operations & Maintenance, South Slave		1		1

		145		Manager, Mechanical Services		1		1

		952		Manager, Substations & Electrical Services		1		1

		53		Asset Manager, Hydro Electric		1		1

		38		Hydro Mechanical Field Engineer		1		1

		64		SCADA Systems Analyst		1		1

		112		Diesel Maintenance Planner		1		1

		113		Diesel Mechanic		1		1

		114		SCADA & Automation Engineer		1		1

		115		Hydro Electrical Field Engineer		1		1

		116		Electrical Technologist		1		1

		117		SCADA Technologist		1		1

		118		Plant Procedure / Training Officer		1		1

		120		Electrician		1		1

		121		System Operator		1		1

		123		System Operator		1		1

		124		System Operator		1		1

		125		Hydro Plant Operator / Mechanic		1		1

		128		System Operator		1		1

		129		Maintenance Planner & Special Projects		1		1

		130		System Operator		1		1

		132		Plant Superintendent  (P/T)		0.75		1

		133		Crew leader Mechanical		1		1

		134		Millwright		1		1

		136		Plant Superintendent 		1		1

		140		Electrician		1		1

		142		Hydro Plant Operator		1		1

		144		Electrician / Operator		1		1

		147		Hydro Plant Operator		1		1

		148		Electrician / Operator		1		1

		163		Diesel Mechanic		1		1

		178		Hydro Plant Operator / Electrician		1		1

		179		System Operator		1		1

		180		Hydro Plant Operator / Electrician		1		1

		183		Diesel Mechanic		1		1

		184		Electrical Technician		1		1

		187		Hydro Plant Operator		1		1

		188		Plant Superintendent 		1		1

		191		Plant Superintendent (P/T)		0.75		1

		195		Hydro Plant Operator		1		1

		196		Apprentice Electrician		1		1

		201		SCADA OT Systems Specialist		1		1

		316		Crew Leader Electrician		1		1

		330		System Operator 		1		1

		948		Hydro Plant Operator		1		1

				Hydro Total		48.5		49

				Thermal

		318		Director, Thermal Operations		1		1

		155		Manager, Generation Support		1		1

		306		Manager, Maintenance Services		1		1

		315		Manager, Maintenance Services 		1		1

		333		Manager, Generation Support		1		1

		77		Asset Manager, Thermal		1		1

		345		Assistant Director, Thermal		1		1

		44		Thermal Electrical Field Engineer		1		1

		86		Thermal Mechanical Field Engineer		1		1

		131		Maintenance Planner 		1		1

		135		Maintenance Planner 		1		1

		150		Tradeshelper		1		1

		153		Plant Superintendent (P/T)		0.75		1

		154		Plant Superintendent (P/T)		0.75		1

		156		Electrician		1		1

		158		Diesel Mechanic		1		1

		159		Plant Operator		1		1

		160		Electrician		1		1

		162		Plant Superintendent 		1		1

		165		Apprentice Diesel Mechanic		1		1

		172		Plant Superintendent (P/T)		0.75		1

		186		Plant Superintendent 		1		1

		197		Apprentice Electrician		1		1

		268		Electrical Technician		1		1

		312		Plant Superintendent 		1		1

		314		Plant Superintendent 		1		1

		317		Diesel Mechanic		1		1

		321		Diesel Mechanic 		1		1

		322		Plant Superintendent / Trades Helper		1		1

		324		Plant Operator 		1		1

		325		Plant Operator		1		1

		329		Plant Operator 		1		1

		334		Electrician		1		1

		335		Crew Leader Diesel Mechanic		1		1

		336		Apprentice Electrician		1		1

		339		Electrician		1		1

		350		Plant Superintendent 		1		1

		351		Plant Superintendent (P/T)		0.75		1

		352		Plant Superintendent (P/T)		0.75		1

		354		Plant Superintendent 		1		1

		355		Plant Superintendent 		1		1

		356		Plant Superintendent 		1		1

		357		Plant Superintendent (P/T)		0.75		1

		359		Plant Superintendent 		1		1

		360		Plant Superintendent		1		1

		905		Diesel Mechanic		1		1

		910		Electrician		1		1

				Thermal Total		45.5		47



				Transmission & Distribution

		99		Director, T&D		1		1

		122		Manager, T&D Operations		1		1

		127		Asset Manager, T&D		1		1

		51		Electricial T&D Engineer		1		1

		105		Powerline Technician		1		1

		119		Powerline Technician		1		1

		138		Apprentice Powerline Technician		1		1

		139		Crew Leader, Powerline Technician		1		1

		143		Powerline Technician		1		1

		157		Crew Leader Powerline Technician		1		1

		166		Apprentice Powerline Technician		1		1

		189		Powerline Technician		1		1

		190		Apprentice Powerline Technician		1		1

		192		Powerline Technician		1		1

		198		Apprentice Powerline Technician		1		1

		199		Powerline Technician		1		1

		207		Senior Vegetation Maintenance Coordinator		1		1

		292		Powerline Technician		1		1

		337		Powerline Technician		1		1

		338		Powerline Technician		1		1

		341		Crew Leader, Powerline Technician		1		1

		343		Powerline Technician		1		1

		344		Powerline Technician		1		1

		349		Powerline Technician		1		1

		911		Powerline Technician		1		1

		916		Distribution Technician		1		1

				Transmission & Distribution Total		26		26

				Corporate Total		217		219






TGC.NTPC-11 Attachment1

																		NORTHWEST TERRITORIES POWER CORPORATION 

																		2022-23 GENERAL RATE APPLICATION

																		TGC.NTPC-11 Attachment 1

																		June 13, 2022

		Northwest Territories Power Corporation

		Insurance Summary 2018/19 to 2022/2023

		Item		November 2018 to November 2019		November 2019 to November 2020*		Year over Year Change		September 2020 to September 2021		Year over Year Change		September 2021 to September 2022		Year over Year Change		September 2022 to September 2023 Estimate

		Property 

		Limit		$   405,000		$   450,000		11%		$   450,000		0%		$   450,000		0%

		Flood, Earthquake, Wind Limit (Separately)		$   405,000		$   450,000		11%		$   200,000		-56%		$   200,000		0%

		Main Deductible		$   300		$   1,000		233%		$   1,500		50%		$   1,500		0%

		Premium		$   1,363		$   1,858		36%		$   2,240		21%		$   2,543		14%		$   2,797

		Insured Value		$   1,098,500		$   1,181,045		8%		$   1,014,973		-14%		$   1,054,946		4%

		Rate/$100 Value		$   0.1241		$   0.1573		27%		$   0.2206		40%		$   0.2409		9%



		Contractors Equipment

		Limit		$   1,000		$   1,000		0%		$   1,000		0%		$   1,000		0%

		Deductible		$   10		$   10		0%		$   10		0%		$   10		0%

		Premium		$   29		$   33		11%		$   49		50%		$   57		16%		$   60



		Liability

		Limit (Primary/Excess)		$   50,000		$   50,000		0%		$   50,000		0%		$   50,000		0%

		Products Aggregate Limit		$   95,000		$   95,000		0%		$   95,000		0%		$   95,000		0%

		Main Deductible		$   250		$   250		0%		$   250		0%		$   250		0%

		Premium		$   118		$   126		7%		$   164		30%		$   187		14%		$   206



		Non-owned Aircraft

		Limit (20 Seats)		$   20,000		$   20,000		0%		$   20,000		0%		$   20,000		0%

		Deductible		nil		nil				nil				nil 

		Premium		$   13		$   14		10%		$   16		10%		$   18		15%		$   19



		Aviation Liability

		Limit 		$   20,000		$   20,000		0%		$   20,000		0%		$   20,000		0%

		Deductible 		$   1		$   1		0%		$   1		0%		$   1		0%

		Premium		$   3		$   4		11%		$   4		21%		$   6		33%		$   6



		Auto Liability

		Limit		$   2,000		$   2,000		0%		$   2,000		0%		$   2,000		0%

		Deductible		nil		nil				nil				nil

		Premium		$   26		$   29		13%		$   29		0%		$   31		6%		$   32



		Professional Liability

		Limit		$   250		$   250		0%		dna				dna

		Aggregate Limit		$   500		$   500		0%		dna				dna

		Deductible

		Premium		$   3		$   3		3%		dna				dna



		Group AD&D

		Limit		$   10,000		$   1,000		-90%		$   1,000		0%		$   1,000		0%

		Aggregate Limit		$   10,000		$   10,000		0%		$   10,000		0%		$   10,000		0%

		Deductible		nil		nil				nil				nill 

		Premium		$   2		$   3		7%		$   3		0%		$   1		-61%		$   1



		Directors & Officers (January)

		Limit		$   10,000		$   12,000		20%		$   12,000		0%		$   12,000		0%

		Deductible		$   25		$   25		0%		$   25		0%		$   25		0%

		Premium		$   18		$   18		0%		$   18		0%		$   26		48%		$   30



		Crime (January)

		Limit		$   1,000		$   1,000		0%		$   1,000		0%		$   1,000		0%

		Deductible		$   25		$   50		100%		$   50		0%		$   50		0%

		Premium		$   5		$   5		0%		$   5		0%		$   5		0%		$   6



		Brokerage Fee		$   76		$   76		0%		$   76		0%		$   76		0%		$   80



		Total Premium/Fee		$   1,651		$   2,163		31%		$   2,599		20%		$   2,945		13%		$   3,237

		*these are annual premiums. The actual premium was prorated to a September 1, 2020 Renewal






Life

														NORTHWEST TERRITORIES POWER CORPORATION

														2022-23 GENERAL RATE APPLICATION

														TGC.NTPC-13 Attachment 3

														June 13, 2022

										Curve 				Reason for

		ACCOUNT				DESCRIPTION				Attempted				Disregarding

						(1)



		118.00				SOLAR PANELS				25-R3				Curve Selected

		121.00				WIND TURBINES				40-R3				Curve Selected

		131.00				RESIDUAL HEAT SYSTEM				28-R4				Curve Selected

		331.00				STRUCTURES AND IMPROVEMENTS				100-R3				Worse mathematical and visual fit to the historical data

		331.00				STRUCTURES AND IMPROVEMENTS				65-S3				Worse mathematical and visual fit to the historical data, data does not require an extreme life change at this time

		331.00				STRUCTURES AND IMPROVEMENTS				100-R2				Curve Selected

		332.00				RESERVOIRS, DAMS AND WATERWAYS				100-R3				Worse mathematical and visual fit to the historical data

		332.00				RESERVOIRS, DAMS AND WATERWAYS				70-S2.5				Worse mathematical and visual fit to the historical data, data does not require an extreme life change at this time

		332.00				RESERVOIRS, DAMS AND WATERWAYS				125-R4				Worse mathematical and visual fit to the historical data, data does not require an extreme life change at this time

		332.00				RESERVOIRS, DAMS AND WATERWAYS				100-R2				Curve Selected

		333.00				WATER WHEELS, TURBINES AND GENERATORS				50-S2				Worse mathematical and visual fit to the historical data

		333.00				WATER WHEELS, TURBINES AND GENERATORS				70-R2.5				Worse mathematical and visual fit to the historical data, data does not require an extreme life change at this time

		333.00				WATER WHEELS, TURBINES AND GENERATORS				60-S3				Worse mathematical and visual fit to the historical data, data does not require an extreme life change at this time

		333.00				WATER WHEELS, TURBINES AND GENERATORS				55-S1				Curve Selected

		334.00				ACCESSORY ELECTRIC EQUIPMENT				40-R2.5				Historical data indicates a life extension is warranted at this time

		334.00				ACCESSORY ELECTRIC EQUIPMENT				45-R3.5				Historical data indicates a longer life is warranted at this time

		334.00				ACCESSORY ELECTRIC EQUIPMENT				45-R2.5				Historical data indicates a longer life is warranted at this time

		334.00				ACCESSORY ELECTRIC EQUIPMENT				50-R3.5				Curve Selected

		335.00				MISCELLANEOUS POWER PLANT EQUIPMENT				20-R2				Worse mathematical and visual fit to the historical data

		335.00				MISCELLANEOUS POWER PLANT EQUIPMENT				23-R2				Worse mathematical and visual fit through age 23.5

		335.00				MISCELLANEOUS POWER PLANT EQUIPMENT				23-R3				Curve Selected

		336.00				ROADS, RAILROADS AND BRIDGES				50-R5				Curve Selected

		336.00				ROADS, RAILROADS AND BRIDGES				75-R4				Worse mathematical and visual fit to the historical data

		336.00				ROADS, RAILROADS AND BRIDGES				50-R3				Worse mathematical and visual fit to the historical data

		341.00				STRUCTURES AND IMPROVEMENTS				32-S2.5				Worse mathematical and visual fit to the historical data

		341.00				STRUCTURES AND IMPROVEMENTS				25-R3				Worse mathematical and visual fit to the historical data

		341.00				STRUCTURES AND IMPROVEMENTS				35-S3				Curve Selected

		342.00				FUEL HOLDERS, PRODUCERS AND ACCESSORIES				30-L4				Worse mathematical and visual fit to the historical data

		342.00				FUEL HOLDERS, PRODUCERS AND ACCESSORIES				35-R3				Worse visual and mathematical fit through age 30

		342.00				FUEL HOLDERS, PRODUCERS AND ACCESSORIES				25-R2				Worse mathematical and visual fit to the historical data

		342.00				FUEL HOLDERS, PRODUCERS AND ACCESSORIES				27-R2				Curve Selected

		343.00				PRIME MOVERS				25-R4				Worse visual fit through age 22.5

		343.00				PRIME MOVERS				25-R3.5				Worse visual fit through age 22.5

		343.00				PRIME MOVERS				23-R3				Curve Selected

		344.00		 		GENERATORS				28-R4				Worse mathematical and visual fit to the historical data

		344.00		 		GENERATORS				25-R3				Worse mathematical and visual fit to the historical data

		344.00		 		GENERATORS				22-R2				Worse mathematical and visual fit to the historical data

		344.00		 		GENERATORS				32-R3				Curve Selected

		345.00				ACCESSORY ELECTRIC EQUIPMENT				24-L3				Worse mathematical and visual fit to the historical data

		345.00				ACCESSORY ELECTRIC EQUIPMENT				35-R2				Provides a life extension of 75%, which was viewed to be contrary to gradualism and moderation

		345.00				ACCESSORY ELECTRIC EQUIPMENT				20-R3				Worse mathematical and visual fit to the historical data

		345.00				ACCESSORY ELECTRIC EQUIPMENT				28-R2.5				Curve Selected

		346.00				MISCELLANEOUS POWER PLANT EQUIPMENT				20-R4				Worse mathematical and visual fit to the historical data

		346.00				MISCELLANEOUS POWER PLANT EQUIPMENT				40-R3				Worse visual fit to the historical data

		346.00				MISCELLANEOUS POWER PLANT EQUIPMENT				23-R2				Curve Selected

		348.00				ENERGY STPORAGE EQUIPMENT - PRODUCTION				20-R2				Curve Selected

		352.00				STRUCTURES AND IMPROVEMENTS				40-R4				Worse mathematical and visual fit to the historical data

		352.00				STRUCTURES AND IMPROVEMENTS				85-R4				Data does not require an extreme life change at this time

		352.00				STRUCTURES AND IMPROVEMENTS				45-R4				Curve Selected

		353.00				STATION EQUIPMENT				29-R2.5				Worse mathematical and visual fit to the historical data

		353.00				STATION EQUIPMENT				53-R3				Provides a life extension of more than 80%, which was viewed to be contrary to gradualism and moderation

		353.00				STATION EQUIPMENT				50-R4				Provides a life extension of more than 70%, which was viewed to be contrary to gradualism and moderation

		353.00				STATION EQUIPMENT				32-R3				Curve Selected

		354.00				TOWERS AND FIXTURES				65-R4				Curve Selected

		354.00				TOWERS AND FIXTURES				60-R3				Historical data does not warrant a change to the life at this time

		354.00				TOWERS AND FIXTURES				50-R1.5				Historical data does not warrant a change to the life at this time

		354.00				TOWERS AND FIXTURES				55-R3				Historical data does not warrant a change to the life at this time

		355.00				POLES AND FIXTURES				45-R3				Curve Selected

		355.00				POLES AND FIXTURES				60-R2				Historical data does not warrant a change to the life at this time

		355.00				POLES AND FIXTURES				50-R1.5				Historical data does not warrant a change to the life at this time

		355.00				POLES AND FIXTURES				55-R3				Historical data does not warrant a change to the life at this time

		356.00				OVERHEAD CONDUCTORS AND DEVICES				60-R4				Curve Selected

		356.00				OVERHEAD CONDUCTORS AND DEVICES				65-R3				Worse mathematical and visual fit to the historical data

		356.00				OVERHEAD CONDUCTORS AND DEVICES				51-R1.5				Worse mathematical and visual fit to the historical data

		357.00				UNDERGROUND CONDUIT				30-R5				Curve Selected

		357.00				UNDERGROUND CONDUIT				45-R3				Historical data does not warrant a change to the life at this time

		358.00				UNDERGROUND CONDUCTORS AND DEVICES				30-R5				Curve Selected

		358.00				UNDERGROUND CONDUCTORS AND DEVICES				45-R3				Historical data does not warrant a change to the life at this time

		359.00				ROADS AND TRAILS				40-R2				Worse mathematical and visual fit to the historical data

		359.00				ROADS AND TRAILS				50-R3				Worse mathematical and visual fit to the historical data

		359.00				ROADS AND TRAILS				50-S2.5				Worse mathematical and visual fit to the historical data

		359.00				ROADS AND TRAILS				45-R4				Curve Selected

		361.00				STRUCTURES AND IMPROVEMENTS				40-R2				Data warranted a slight change to mode, but not a change to life

		361.00				STRUCTURES AND IMPROVEMENTS				50-R2.5				Data warranted a slight change to mode, but not a change to life

		361.00				STRUCTURES AND IMPROVEMENTS				25-L1				Data warranted a slight change to mode, but not a change to life

		361.00				STRUCTURES AND IMPROVEMENTS				40-R1.5				Data warranted a slight change to mode, but not a change to life

		361.00				STRUCTURES AND IMPROVEMENTS				40-R3				Curve Selected

		362.00				STATION EQUIPMENT				25-S2.5				Curve Selected

		362.00				STATION EQUIPMENT				27-R0.5				Data did not warrant a change to the estimate

		363.00				STORAGE BATTERY EQUIPMENT				15-R4				Worse mathematical and visual fit to the historical data

		363.00				STORAGE BATTERY EQUIPMENT				15-R5				Curve Selected

		364.00				POLES, TOWERS, AND FIXTURES				50-R2.5				Worse mathematical and visual fit to the historical data

		364.00				POLES, TOWERS, AND FIXTURES				45-R2.5				Worse mathematical and visual fit to the historical data

		364.00				POLES, TOWERS, AND FIXTURES				50-R3				Worse mathematical and visual fit to the historical data

		364.00				POLES, TOWERS, AND FIXTURES				45-R1.5				Worse mathematical and visual fit to the historical data

		364.00				POLES, TOWERS, AND FIXTURES				65-S0.5				Worse mathematical and visual fit to the historical data

		364.00				POLES, TOWERS, AND FIXTURES				50-R2 				Curve Selected

		365.00				OVERHEAD CONDUCTORS AND DEVICES				55-R4				Curve Selected

		365.00				OVERHEAD CONDUCTORS AND DEVICES				65-R3				Data did not warrant a change to the estimate

		365.00				OVERHEAD CONDUCTORS AND DEVICES				55-R2.5				Data did not warrant a change to the estimate

		365.00				OVERHEAD CONDUCTORS AND DEVICES				45-R1 				Data did not warrant a change to the estimate

		365.00				OVERHEAD CONDUCTORS AND DEVICES				60-R1.5				Data did not warrant a change to the estimate

		366.00				UNDERGROUND CONDUIT				30-R5				Curve Selected

		366.00				UNDERGROUND CONDUIT				55-R3.5				Data did not warrant a change to the estimate

		366.00				UNDERGROUND CONDUIT				58-R2				Data did not warrant a change to the estimate

		366.00				UNDERGROUND CONDUIT				44-R3				Data did not warrant a change to the estimate

		367.00				UNDERGROUND CONDUCTORS AND DEVICES				30-R5				Curve Selected

		367.00				UNDERGROUND CONDUCTORS AND DEVICES				55-R3.5				Data did not warrant a change to the estimate

		367.00				UNDERGROUND CONDUCTORS AND DEVICES				58-R2				Data did not warrant a change to the estimate

		367.00				UNDERGROUND CONDUCTORS AND DEVICES				44-R3				Data did not warrant a change to the estimate

		368.00				LINE TRANSFORMERS				50-R5				Worse mathematical and visual fit to the historical data

		368.00				LINE TRANSFORMERS				50-R2.5				Worse mathematical and visual fit to the historical data

		368.00				LINE TRANSFORMERS				37-R3				Worse mathematical and visual fit to the historical data

		368.00				LINE TRANSFORMERS				27-R0.5				Worse mathematical and visual fit to the historical data

		368.00				LINE TRANSFORMERS				50-R3				Curve Selected

		369.00				SERVICES				55-R4				Worse mathematical and visual fit to the historical data

		369.00				SERVICES				40-R3				Worse mathematical and visual fit to the historical data

		369.00				SERVICES				35-R1.5				Worse mathematical and visual fit to the historical data

		369.00				SERVICES				55-R5				Curve Selected

		370.00				METERS				18-L1				Curve Selected

		370.00				METERS				18-R1.5				Metering is undergoing a major change in technology across Canada - historical data may not be indicative of future retirement patterns

		370.00				METERS				20-R1				Metering is undergoing a major change in technology across Canada - historical data may not be indicative of future retirement patterns

		370.00				METERS				15-R0.5				Metering is undergoing a major change in technology across Canada - historical data may not be indicative of future retirement patterns

		371.00				INSTALLATIONS ON CUSTOMER PREMISES				18-L1				Curve Selected

		371.00				INSTALLATIONS ON CUSTOMER PREMISES				20-R1				Metering is undergoing a major change in technology across Canada - historical data may not be indicative of future retirement patterns

		373.00				STREET LIGHTING AND SIGNAL SYSTEMS				48-R4				Major retirement program influencing the historical retirement pattern, historical retirements may not be indicative of future retirements

		373.00				STREET LIGHTING AND SIGNAL SYSTEMS				43-R3				Major retirement program influencing the historical retirement pattern, historical retirements may not be indicative of future retirements

		373.00				STREET LIGHTING AND SIGNAL SYSTEMS				25-R2				Major retirement program influencing the historical retirement pattern, historical retirements may not be indicative of future retirements

		373.00				STREET LIGHTING AND SIGNAL SYSTEMS				45-R1.5				Major retirement program influencing the historical retirement pattern, historical retirements may not be indicative of future retirements

		373.00				STREET LIGHTING AND SIGNAL SYSTEMS				45-R3				Major retirement program influencing the historical retirement pattern, historical retirements may not be indicative of future retirements

		373.00				STREET LIGHTING AND SIGNAL SYSTEMS				45-R2 				Curve Selected

		390.01				     HAY RIVER OFFICE BUILDINGS				65-R1.5				Curve Selected

		390.02				     OTHER SMALL STRUCTURES				25-R1.5				Curve Selected

		390.01				     HAY RIVER OFFICE BUILDINGS				45-R2.5				Worse mathematical and visual fit to the historical data

		390.01				     HAY RIVER OFFICE BUILDINGS				50-R2.5				Worse mathematical and visual fit to the historical data

		390.01				     HAY RIVER OFFICE BUILDINGS				50-R4				Worse mathematical and visual fit to the historical data

		390.01				     HAY RIVER OFFICE BUILDINGS				40-R1.5				Worse visual fit to the historical data

		392.00				TRANSPORTATION EQUIPMENT				7-S1				Worse mathematical and visual fit to the historical data

		392.00				TRANSPORTATION EQUIPMENT				12-L1				Provides a life extension of over 55%, which was viewed to be contrary to gradualism and moderation

		392.00				TRANSPORTATION EQUIPMENT				14-S4				Provides a life extension of 100%, which was viewed to be contrary to gradualism and moderation

		392.00				TRANSPORTATION EQUIPMENT				9-R2				Curve Selected

		396.00				POWER OPERATED EQUIPMENT				30-S2				Worse mathematical and visual fit to the historical data

		396.00				POWER OPERATED EQUIPMENT				25-S1				Worse mathematical and visual fit to the historical data

		396.00				POWER OPERATED EQUIPMENT				27-S1.5				Curve Selected

		397.00				COMMUNICATION EQUIPMENT				20-R3				Curve Selected

		397.00				COMMUNICATION EQUIPMENT				15-R2				Worse mathematical and visual fit to the historical data






Residential

												NORTHWEST TERRITORIES POWER CORPORATION

												2022-23 GENERAL RATE APPLICATION

												TGC.NTPC-2 Attachment 1

												June 13, 2022



		Residential Sales Monthly Breakdown

		2018-19				Sales (MWh)

		Month		Period		Snare Zone		Taltson Zone		Thermal Zone		Corporate Wide

		April		1		399		1,039		2,488		3,927

		May		2		276		740		1,805		2,821

		June		3		330		765		2,004		3,099

		July		4		286		754		1,556		2,596

		August		5		323		756		2,355		3,435

		September		6		333		745		1,972		3,051

		October		7		360		888		2,148		3,397

		November		8		398		1,015		2,573		3,986

		December		9		397		1,086		2,542		4,025

		January		10		485		1,279		3,009		4,773

		February		11		427		1,224		2,526		4,176

		March		12		360		1,040		2,048		3,448

		Total				4,375		11,331		27,026		42,732

		2019-20				Sales (MWh)

		Month		Period		Snare Zone		Taltson Zone		Thermal Zone		Corporate Wide

		April		1		348		867		2,167		3,382

		May		2		361		874		2,224		3,459

		June		3		265		614		1,476		2,355

		July		4		285		688		1,788		2,761

		August		5		304		731		1,968		3,003

		September		6		303		706		1,865		2,874

		October		7		335		831		2,017		3,182

		November		8		383		1,013		2,406		3,803

		December		9		433		1,200		2,675		4,308

		January		10		522		1,383		3,334		5,239

		February		11		434		1,172		2,836		4,442

		March		12		401		1,096		2,528		4,026

		Total				4,375		11,176		27,283		42,834

		2020-21				Sales (MWh)

		Month		Period		Snare Zone		Taltson Zone		Thermal Zone		Corporate Wide

		April		1		426		1,079		2,544		4,048

		May		2		348		883		2,081		3,312

		June		3		247		621		1,290		2,158

		July		4		317		786		1,948		3,050

		August		5		357		846		2,223		3,426

		September		6		323		762		1,900		2,984

		October		7		335		875		2,172		3,382

		November		8		444		1,092		2,688		4,223

		December		9		433		1,135		2,730		4,299

		January		10		539		1,419		3,518		5,477

		February		11		433		1,219		2,484		4,135

		March		12		420		1,096		2,771		4,288

		Total				4,623		11,812		28,348		44,783

		2021-22				Sales (MWh)

		Month		Period		Snare Zone		Taltson Zone		Thermal Zone		Corporate Wide

		April		1		392		999		2,436		3,827

		May		2		314		777		1,766		2,856

		June		3		334		809		2,009		3,153

		July		4		305		780		1,907		2,993

		August		5		356		812		2,309		3,477

		September		6		333		737		1,869		2,939

		October		7		390		881		2,161		3,431

		November		8		422		1,008		2,576		4,006

		December		9		465		1,223		2,762		4,449

		January		10		594		1,598		3,537		5,729

		February		11		478		1,212		2,793		4,483

		March		12		438		1,132		2,585		4,156

		Total				4,820		11,967		28,711		45,498

		2021-22 Forecast				Sales (MWh)

		Month		Period		Snare Zone		Taltson Zone		Thermal Zone		Corporate Wide

		April		1		408		1,024		2,443		3,875

		May		2		320		805		1,921		3,047

		June		3		317		798		1,902		3,017

		July		4		300		755		1,800		2,856

		August		5		346		870		2,074		3,290

		September		6		339		853		2,035		3,227

		October		7		368		924		2,205		3,497

		November		8		428		1,076		2,567		4,071

		December		9		457		1,149		2,741		4,347

		January		10		537		1,350		3,220		5,107

		February		11		471		1,185		2,825		4,481

		March		12		385		967		2,307		3,659

		Total				4,678		11,757		28,039		44,474

		2022-23 Forecast				Sales (MWh)

		Month		Period		Snare Zone		Taltson Zone		Thermal Zone		Corporate Wide

		April		1		410		1,013		2,433		3,857

		May		2		321		796		1,914		3,030

		June		3		318		788		1,895		3,001

		July		4		301		746		1,793		2,840

		August		5		347		859		2,066		3,272

		September		6		340		843		2,027		3,210

		October		7		369		913		2,196		3,478

		November		8		429		1,063		2,557		4,049

		December		9		458		1,135		2,730		4,323

		January		10		538		1,333		3,208		5,079

		February		11		472		1,170		2,814		4,457

		March		12		386		955		2,298		3,639

		Total				4,690		11,614		27,931		44,234





General Service

												NORTHWEST TERRITORIES POWER CORPORATION

												2022-23 GENERAL RATE APPLICATION

												TGC.NTPC-2 Attachment 1

												June 13, 2022



		General Service Sales Monthly Breakdown

		2018-19				Sales (MWh)

		Month		Period		Snare Zone		Taltson Zone		Thermal Zone		Corporate Wide

		April		1		296		1,097		3,638		5,031

		May		2		275		892		3,641		4,808

		June		3		316		974		3,631		4,921

		July		4		242		867		2,279		3,388

		August		5		273		1,053		4,071		5,396

		September		6		283		874		3,079		4,236

		October		7		326		1,044		3,371		4,741

		November		8		384		1,186		4,105		5,674

		December		9		406		1,281		4,110		5,796

		January		10		391		1,169		3,851		5,411

		February		11		413		1,301		4,256		5,969

		March		12		299		1,007		3,836		5,141

		Total				3,901		12,745		43,865		60,511

		2019-20				Sales (MWh)

		Month		Period		Snare Zone		Taltson Zone		Thermal Zone		Corporate Wide

		April		1		317		1,021		3,689		5,027

		May		2		356		1,043		3,878		5,277

		June		3		271		836		2,667		3,774

		July		4		262		943		2,991		4,197

		August		5		370		1,025		3,398		4,793

		September		6		176		951		3,200		4,327

		October		7		303		1,048		3,358		4,709

		November		8		377		1,174		4,047		5,598

		December		9		399		1,286		4,223		5,908

		January		10		398		1,242		4,211		5,852

		February		11		377		1,188		4,018		5,583

		March		12		385		1,226		4,156		5,767

		Total				3,992		12,984		43,835		60,811

		2020-21				Sales (MWh)

		Month		Period		Snare Zone		Taltson Zone		Thermal Zone		Corporate Wide

		April		1		318		862		3,144		4,323

		May		2		330		897		3,272		4,499

		June		3		217		751		2,329		3,297

		July		4		263		743		2,745		3,751

		August		5		300		995		3,495		4,790

		September		6		257		801		2,635		3,693

		October		7		287		969		3,939		5,195

		November		8		449		1,229		4,320		5,999

		December		9		351		1,073		3,458		4,882

		January		10		423		1,278		4,543		6,243

		February		11		413		1,171		3,879		5,464

		March		12		397		1,149		3,837		5,382

		Total				4,005		11,919		41,596		57,519

		2021-22				Sales (MWh)

		Month		Period		Snare Zone		Taltson Zone		Thermal Zone		Corporate Wide

		April		1		352		1,046		3,683		5,082

		May		2		304		917		2,863		4,085

		June		3		325		1,005		3,388		4,717

		July		4		243		921		2,550		3,714

		August		5		350		1,045		3,799		5,193

		September		6		264		839		2,817		3,919

		October		7		278		983		3,178		4,439

		November		8		408		1,201		4,185		5,794

		December		9		364		1,115		3,520		5,000

		January		10		433		1,296		4,594		6,322

		February		11		370		1,142		3,915		5,426

		March		12		385		1,129		3,619		5,133

		Total				4,074		12,638		42,110		58,823

		2021-22 Forecast				Sales (MWh)

		Month		Period		Snare Zone		Taltson Zone		Thermal Zone		Corporate Wide

		April		1		314		973		3,227		4,514

		May		2		322		1,000		3,314		4,636

		June		3		286		886		2,937		4,109

		July		4		248		769		2,551		3,568

		August		5		344		1,068		3,540		4,952

		September		6		291		903		2,994		4,189

		October		7		320		994		3,295		4,610

		November		8		388		1,202		3,985		5,575

		December		9		405		1,255		4,162		5,822

		January		10		390		1,210		4,011		5,611

		February		11		401		1,245		4,128		5,774

		March		12		373		1,158		3,840		5,371

		Total				4,083		12,664		41,983		58,730

		2022-23 Forecast				Sales (MWh)

		Month		Period		Snare Zone		Taltson Zone		Thermal Zone		Corporate Wide

		April		1		341		1,033		3,551		4,924

		May		2		307		933		3,206		4,446

		June		3		290		879		3,021		4,190

		July		4		248		753		2,588		3,589

		August		5		354		1,074		3,693		5,121

		September		6		284		863		2,966		4,114

		October		7		324		982		3,377		4,683

		November		8		388		1,177		4,047		5,611

		December		9		393		1,191		4,096		5,680

		January		10		410		1,244		4,279		5,934

		February		11		397		1,204		4,141		5,742

		March		12		374		1,133		3,896		5,403

		Total				4,110		12,465		42,862		59,437





Wholesale

												NORTHWEST TERRITORIES POWER CORPORATION

												2022-23 GENERAL RATE APPLICATION

												TGC.NTPC-2 Attachment 1

												June 13, 2022



		Wholesale Sales Monthly Breakdown

		2018-19				Sales (MWh)

		Month		Period		Snare Zone		Taltson Zone		Thermal Zone		Corporate Wide

		April		1		13,721		2,916		- 0		16,637

		May		2		12,231		2,518		- 0		14,750

		June		3		11,699		2,450		- 0		14,149

		July		4		12,828		2,606		- 0		15,434

		August		5		12,104		1,538		- 0		13,641

		September		6		12,264		2,513		- 0		14,777

		October		7		13,472		2,781		- 0		16,253

		November		8		13,579		3,008		- 0		16,587

		December		9		15,736		3,171		- 0		18,907

		January		10		16,349		3,477		- 0		19,826

		February		11		14,882		3,191		- 0		18,074

		March		12		13,226		2,774		- 0		16,000

		Total				162,092		32,943		- 0		195,035

		2019-20				Sales (MWh)

		Month		Period		Snare Zone		Taltson Zone		Thermal Zone		Corporate Wide

		April		1		13,494		2,618		- 0		16,112

		May		2		12,416		2,473		- 0		14,888

		June		3		11,337		2,238		- 0		13,575

		July		4		13,029		2,617		- 0		15,646

		August		5		11,496		1,035		- 0		12,531

		September		6		12,195		2,465		- 0		14,661

		October		7		13,020		2,735		- 0		15,755

		November		8		13,328		2,856		- 0		16,184

		December		9		16,646		3,526		- 0		20,173

		January		10		16,215		3,454		- 0		19,669

		February		11		14,259		2,947		- 0		17,206

		March		12		15,183		3,166		- 0		18,349

		Total				162,618		32,131		- 0		194,749

		2020-21				Sales (MWh)

		Month		Period		Snare Zone		Taltson Zone		Thermal Zone		Corporate Wide

		April		1		12,221		2,499		- 0		14,720

		May		2		10,948		2,210		- 0		13,157

		June		3		11,908		2,466		- 0		14,373

		July		4		12,035		2,365		- 0		14,400

		August		5		12,059		1,029		- 0		13,088

		September		6		11,551		2,130		- 0		13,681

		October		7		12,531		2,366		- 0		14,897

		November		8		14,366		3,109		- 0		17,475

		December		9		15,657		3,271		- 0		18,927

		January		10		14,567		2,961		- 0		17,528

		February		11		14,851		3,106		- 0		17,958

		March		12		15,738		3,463		- 0		19,201

		Total				158,431		30,974		- 0		189,405

		2021-22				Sales (MWh)

		Month		Period		Snare Zone		Taltson Zone		Thermal Zone		Corporate Wide

		April		1		12,736		2,514		- 0		15,250

		May		2		11,994		2,434		- 0		14,428

		June		3		11,753		2,402		- 0		14,155

		July		4		11,904		2,353		- 0		14,257

		August		5		12,300		1,352		- 0		13,652

		September		6		11,136		2,186		- 0		13,322

		October		7		11,917		2,434		- 0		14,351

		November		8		14,189		2,926		- 0		17,115

		December		9		16,261		3,475		- 0		19,737

		January		10		16,435		3,360		- 0		19,795

		February		11		14,847		3,046		- 0		17,893

		March		12		14,599		3,063		- 0		17,662

		Total				160,070		31,547		- 0		191,617

		2021-22 Forecast				Sales (MWh)

		Month		Period		Snare Zone		Taltson Zone		Thermal Zone		Corporate Wide

		April		1		12,217		2,411		- 0		14,628

		May		2		12,491		2,511		- 0		15,002

		June		3		11,930		2,378		- 0		14,308

		July		4		12,191		2,402		- 0		14,593

		August		5		12,425		1,664		- 0		14,089

		September		6		11,710		2,322		- 0		14,033

		October		7		13,127		2,636		- 0		15,764

		November		8		13,911		2,947		- 0		16,857

		December		9		14,427		3,018		- 0		17,445

		January		10		15,347		3,346		- 0		18,693

		February		11		14,466		2,932		- 0		17,398

		March		12		15,029		2,955		- 0		17,984

		Total				159,272		31,521		- 0		190,793

		2022-23 Forecast				Sales (MWh)

		Month		Period		Snare Zone		Taltson Zone		Thermal Zone		Corporate Wide

		April		1		12,308		2,446		- 0		14,754

		May		2		12,584		2,547		- 0		15,132

		June		3		12,019		2,412		- 0		14,432

		July		4		12,282		2,437		- 0		14,719

		August		5		12,518		1,688		- 0		14,206

		September		6		11,798		2,356		- 0		14,154

		October		7		13,226		2,674		- 0		15,900

		November		8		14,015		2,990		- 0		17,004

		December		9		14,535		3,062		- 0		17,596

		January		10		15,462		3,395		- 0		18,857

		February		11		14,574		2,975		- 0		17,549

		March		12		15,141		2,998		- 0		18,139

		Total				160,462		31,980		- 0		192,442





Industrial

												NORTHWEST TERRITORIES POWER CORPORATION

												2022-23 GENERAL RATE APPLICATION

												TGC.NTPC-2 Attachment 1

												June 13, 2022



		Industrial Sales Monthly Breakdown

		2018-19				Sales (MWh)

		Month		Period		Snare Zone		Taltson Zone		Thermal Zone		Corporate Wide

		April		1		435		- 0		- 0		435

		May		2		482		- 0		- 0		482

		June		3		437		- 0		- 0		437

		July		4		399		- 0		- 0		399

		August		5		475		- 0		- 0		475

		September		6		475		- 0		- 0		475

		October		7		287		- 0		- 0		287

		November		8		476		- 0		- 0		476

		December		9		504		- 0		- 0		504

		January		10		477		- 0		- 0		477

		February		11		486		- 0		- 0		486

		March		12		522		- 0		- 0		522

		Total				5,454		- 0		- 0		5,454

		2019-20				Sales (MWh)

		Month		Period		Snare Zone		Taltson Zone		Thermal Zone		Corporate Wide

		April		1		437		- 0		- 0		437

		May		2		484		- 0		- 0		484

		June		3		439		- 0		- 0		439

		July		4		401		- 0		- 0		401

		August		5		477		- 0		- 0		477

		September		6		477		- 0		- 0		477

		October		7		288		- 0		- 0		288

		November		8		477		- 0		- 0		477

		December		9		505		- 0		- 0		505

		January		10		479		- 0		- 0		479

		February		11		488		- 0		- 0		488

		March		12		523		- 0		- 0		523

		Total				5,474		- 0		- 0		5,474

		2020-21				Sales (MWh)

		Month		Period		Snare Zone		Taltson Zone		Thermal Zone		Corporate Wide

		April		1		491		- 0		- 0		491

		May		2		544		- 0		- 0		544

		June		3		493		- 0		- 0		493

		July		4		450		- 0		- 0		450

		August		5		536		- 0		- 0		536

		September		6		536		- 0		- 0		536

		October		7		324		- 0		- 0		324

		November		8		537		- 0		- 0		537

		December		9		514		- 0		- 0		514

		January		10		533		- 0		- 0		533

		February		11		546		- 0		- 0		546

		March		12		519		- 0		- 0		519

		Total				6,023		- 0		- 0		6,023



		2021-22				Sales (MWh)

		Month		Period		Snare Zone		Taltson Zone		Thermal Zone		Corporate Wide

		April		1		550		- 0		- 0		550

		May		2		492		- 0		- 0		492

		June		3		676		- 0		- 0		676

		July		4		455		- 0		- 0		455

		August		5		572		- 0		- 0		572

		September		6		446		- 0		- 0		446

		October		7		397		- 0		- 0		397

		November		8		447		- 0		- 0		447

		December		9		515		- 0		- 0		515

		January		10		560		- 0		- 0		560

		February		11		628		- 0		- 0		628

		March		12		641		- 0		- 0		641

		Total				6,378		- 0		- 0		6,378

		2021-22 Forecast				Sales (MWh)

		Month		Period		Snare Zone		Taltson Zone		Thermal Zone		Corporate Wide

		April		1		548		- 0		- 0		548

		May		2		550		- 0		- 0		550

		June		3		488		- 0		- 0		488

		July		4		481		- 0		- 0		481

		August		5		459		- 0		- 0		459

		September		6		430		- 0		- 0		430

		October		7		466		- 0		- 0		466

		November		8		542		- 0		- 0		542

		December		9		561		- 0		- 0		561

		January		10		557		- 0		- 0		557

		February		11		525		- 0		- 0		525

		March		12		542		- 0		- 0		542

		Total				6,147		- 0		- 0		6,147

		2022-23 Forecast				Sales (MWh)

		Month		Period		Snare Zone		Taltson Zone		Thermal Zone		Corporate Wide

		April		1		548		- 0		- 0		548

		May		2		550		- 0		- 0		550

		June		3		488		- 0		- 0		488

		July		4		481		- 0		- 0		481

		August		5		459		- 0		- 0		459

		September		6		430		- 0		- 0		430

		October		7		466		- 0		- 0		466

		November		8		542		- 0		- 0		542

		December		9		561		- 0		- 0		561

		January		10		557		- 0		- 0		557

		February		11		525		- 0		- 0		525

		March		12		542		- 0		- 0		542

		Total				6,147		- 0		- 0		6,147





Streetlight

												NORTHWEST TERRITORIES POWER CORPORATION

												2022-23 GENERAL RATE APPLICATION

												TGC.NTPC-2 Attachment 1

												June 13, 2022



		Streetlight Sales Monthly Breakdown

		2018-19				Sales (MWh)

		Month		Period		Snare Zone		Taltson Zone		Thermal Zone		Corporate Wide

		April		1		7		11		38		55

		May		2		7		11		38		56

		June		3		7		11		38		56

		July		4		7		11		38		56

		August		5		7		9		38		53

		September		6		7		9		38		53

		October		7		7		9		38		53

		November		8		7		9		38		53

		December		9		7		9		38		53

		January		10		7		9		38		53

		February		11		7		9		38		54

		March		12		7		9		38		54

		Total				81		114		453		649

		2019-20				Sales (MWh)

		Month		Period		Snare Zone		Taltson Zone		Thermal Zone		Corporate Wide

		April		1		7		9		38		54

		May		2		7		9		38		54

		June		3		7		9		38		54

		July		4		7		9		38		54

		August		5		7		9		38		54

		September		6		7		9		38		54

		October		7		7		9		38		54

		November		8		7		9		38		54

		December		9		7		9		39		54

		January		10		7		9		39		54

		February		11		7		9		39		54

		March		12		7		9		39		55

		Total				82		105		461		648

		2020-21				Sales (MWh)

		Month		Period		Snare Zone		Taltson Zone		Thermal Zone		Corporate Wide

		April		1		7		9		39		54

		May		2		7		9		39		54

		June		3		7		9		39		54

		July		4		7		9		39		54

		August		5		7		9		39		54

		September		6		7		9		39		54

		October		7		7		9		39		55

		November		8		7		9		39		55

		December		9		7		9		39		55

		January		10		7		9		39		55

		February		11		7		9		39		55

		March		12		7		9		39		55

		Total				82		105		468		655

		2021-22				Sales (MWh)

		Month		Period		Snare Zone		Taltson Zone		Thermal Zone		Corporate Wide

		April		1		7		9		39		55

		May		2		7		9		39		55

		June		3		7		9		39		55

		July		4		7		9		39		55

		August		5		7		9		39		55

		September		6		7		9		39		55

		October		7		7		9		39		55

		November		8		7		9		39		55

		December		9		7		9		39		55

		January		10		7		9		39		55

		February		11		7		9		39		55

		March		12		7		9		39		55

		Total				82		108		471		661

		2021-22 Forecast				Sales (MWh)

		Month		Period		Snare Zone		Taltson Zone		Thermal Zone		Corporate Wide

		April		1		7		9		39		55

		May		2		7		9		39		55

		June		3		7		9		39		55

		July		4		7		9		39		55

		August		5		7		9		39		55

		September		6		7		9		39		55

		October		7		7		9		39		55

		November		8		7		9		39		55

		December		9		7		9		39		55

		January		10		7		9		39		55

		February		11		7		9		39		55

		March		12		7		9		39		55

		Total				82		108		471		661

		2022-23 Forecast				Sales (MWh)

		Month		Period		Snare Zone		Taltson Zone		Thermal Zone		Corporate Wide

		April		1		7		9		38		54

		May		2		7		9		38		54

		June		3		7		9		38		54

		July		4		7		9		38		54

		August		5		7		9		38		54

		September		6		7		9		38		54

		October		7		7		9		38		54

		November		8		7		9		38		54

		December		9		7		9		38		54

		January		10		7		9		38		54

		February		11		7		9		38		54

		March		12		7		9		38		54

		Total				82		104		457		643






a) 2018-19

												NORTHWEST TERRITORIES POWER CORPORATION

												2022-23 GENERAL RATE APPLICATION

												BR.NTPC-4 Attachment 1

												June 13, 2022

		2018-19 Station Service & Losses as a Percent of Generation

		(MWh)		Generation		Losses		Station Service		Losses %		Station Service %

		Snare Zone		190,996		7,356		7,736		3.9%		4.1%



		Taltson Zone		69,232		6,471		2,066		9.3%		3.0%



		Thermal Zone

		Wha Ti		1,664		61		28		3.7%		1.7%

		Gameti		1,214		55		68		4.5%		5.6%

		Łutselk’e		1,433		60		129		4.2%		9.0%

		Fort Simpson		7,578		463		255		6.1%		3.4%

		Fort Liard		2,192		141		50		6.5%		2.3%

		Wrigley		727		57		58		7.9%		7.9%

		Nahanni Butte		385		2		51		0.5%		13.2%

		Jean Marie River		288		2		34		0.8%		11.9%

		Inuvik		28,620		987		1,976		3.4%		6.9%

		Norman Wells		10,994		743		271		6.8%		2.5%

		Tuktoyaktuk		3,919		356		152		9.1%		3.9%

		Fort McPherson		3,444		159		115		4.6%		3.3%

		Aklavik		2,957		147		121		5.0%		4.1%

		Délı̨nę		2,814		201		136		7.2%		4.8%

		Fort Good Hope		2,787		24		240		0.9%		8.6%

		Paulatuk		1,459		59		57		4.0%		3.9%

		Sachs Harbour		886		29		108		3.2%		12.2%

		Tsiigehtchic		798		43		60		5.4%		7.5%

		Colville Lake		645		26		88		4.1%		13.7%

		Ulukhaktok		2,027		66		65		3.2%		3.2%

		Tulita		2,484		115		111		4.6%		4.5%

		Thermal Zone Total		79,313		3,796		4,173		4.8%		5.3%



		Corporate Total		339,541		17,623		13,975		5.2%		4.1%





a) 2019-20

												NORTHWEST TERRITORIES POWER CORPORATION

												2022-23 GENERAL RATE APPLICATION

												BR.NTPC-4 Attachment 1

												June 13, 2022

		2019-20 Station Service & Losses as a Percent of Generation

				Generation		Losses		Station Service		Losses %		Station Service %

		Snare Zone		192,619		7,646		8,431		4.0%		4.4%



		Taltson Zone		68,458		6,811		2,068		9.9%		3.0%



		Thermal Zone

		Wha Ti		1,738		105		28		6.1%		1.6%

		Gameti		1,179		55		63		4.7%		5.3%

		Łutselk’e		1,481		67		135		4.5%		9.1%

		Fort Simpson		7,756		461		265		5.9%		3.4%

		Fort Liard		2,143		144		53		6.7%		2.5%

		Wrigley		787		64		64		8.1%		8.2%

		Nahanni Butte		360		3		39		0.8%		10.9%

		Jean Marie River		304		2		42		0.5%		13.8%

		Inuvik		30,486		1,879		1,849		6.2%		6.1%

		Norman Wells		9,676		672		212		6.9%		2.2%

		Tuktoyaktuk		4,090		357		172		8.7%		4.2%

		Fort McPherson		3,507		176		124		5.0%		3.5%

		Aklavik		3,023		134		138		4.4%		4.6%

		Délı̨nę		2,891		202		170		7.0%		5.9%

		Fort Good Hope		2,871		33		253		1.2%		8.8%

		Paulatuk		1,576		27		70		1.7%		4.5%

		Sachs Harbour		927		48		106		5.2%		11.4%

		Tsiigehtchic		809		43		59		5.3%		7.3%

		Colville Lake		700		41		92		5.9%		13.1%

		Ulukhaktok		1,787		110		165		6.2%		9.2%

		Tulita		2,497		163		121		6.5%		4.8%

		Thermal Zone Total		80,589		4,787		4,221		5.9%		5.2%



		Corporate Total		341,665		19,245		14,720		5.6%		4.3%





a) 2020-21

												NORTHWEST TERRITORIES POWER CORPORATION

												2022-23 GENERAL RATE APPLICATION

												BR.NTPC-4 Attachment 1

												June 13, 2022

		2020-21 Station Service & Losses as a Percent of Generation

				Generation		Losses		Station Service		Losses %		Station Service %

		Snare Zone		190,109		8,020		8,925		4.2%		4.7%



		Taltson Zone		66,106		6,398		2,175		9.7%		3.3%



		Thermal Zone

		Wha Ti		1,815		101		29		5.6%		1.6%

		Gameti		1,215		75		63		6.2%		5.2%

		Łutselk’e		1,484		61		128		4.1%		8.6%

		Fort Simpson		7,597		459		252		6.0%		3.3%

		Fort Liard		2,174		147		50		6.8%		2.3%

		Wrigley		832		50		60		6.1%		7.2%

		Nahanni Butte		418		37		47		8.8%		11.3%

		Jean Marie River		333		3		48		1.0%		14.4%

		Inuvik		27,904		1,673		1,746		6.0%		6.3%

		Norman Wells		10,593		900		336		8.5%		3.2%

		Tuktoyaktuk		4,052		359		153		8.9%		3.8%

		Fort McPherson		3,574		184		137		5.1%		3.8%

		Aklavik		3,077		221		139		7.2%		4.5%

		Délı̨nę		3,049		170		118		5.6%		3.9%

		Fort Good Hope		2,865		84		228		2.9%		8.0%

		Paulatuk		1,518		57		76		3.7%		5.0%

		Sachs Harbour		928		42		111		4.5%		12.0%

		Tsiigehtchic		838		48		72		5.7%		8.6%

		Colville Lake		706		30		90		4.2%		12.8%

		Ulukhaktok		2,059		221		64		10.7%		3.1%

		Tulita		2,520		149		122		5.9%		4.8%

		Thermal Zone Total		79,552		5,070		4,071		6.4%		5.1%



		Corporate Total		335,767		19,488		15,171		5.8%		4.5%





a) 2021-22

												NORTHWEST TERRITORIES POWER CORPORATION

												2022-23 GENERAL RATE APPLICATION

												BR.NTPC-4 Attachment 1

												June 13, 2022

		2021-22 Forecast Station Service & Losses as a Percent of Generation

				Generation		Losses		Station Service		Losses %		Station Service %

		Snare Zone		189,460		6,857		8,341		3.6%		4.4%



		Taltson Zone		68,392		7,285		2,033		10.7%		3.0%



		Thermal Zone

		Wha Ti		1,845		104		32		5.6%		1.7%

		Gameti		1,205		62		56		5.1%		4.6%

		Łutselk’e		1,706		98		135		5.8%		7.9%

		Fort Simpson		7,500		447		248		6.0%		3.3%

		Fort Liard		2,169		146		48		6.7%		2.2%

		Wrigley		756		50		56		6.6%		7.4%

		Nahanni Butte		402		27		46		6.7%		11.5%

		Jean Marie River		274		6		34		2.0%		12.5%

		Inuvik		28,504		1,865		1,839		6.5%		6.5%

		Norman Wells		10,340		827		258		8.0%		2.5%

		Tuktoyaktuk		3,973		356		153		9.0%		3.8%

		Fort McPherson		3,436		200		123		5.8%		3.6%

		Aklavik		2,953		170		113		5.8%		3.8%

		Délı̨nę		2,904		186		131		6.4%		4.5%

		Fort Good Hope		2,947		52		249		1.8%		8.5%

		Paulatuk		1,500		68		66		4.6%		4.4%

		Sachs Harbour		937		43		109		4.6%		11.7%

		Tsiigehtchic		826		44		63		5.3%		7.6%

		Colville Lake		731		42		99		5.7%		13.5%

		Ulukhaktok		2,099		130		69		6.2%		3.3%

		Tulita		2,603		140		126		5.4%		4.9%

		Thermal Zone Total		79,610		5,065		4,052		6.4%		5.1%



		Corporate Total		337,462		19,206		14,426		5.7%		4.3%






b)

																NORTHWEST TERRITORIES POWER CORPORATION

																2022-23 GENERAL RATE APPLICATION

																TGC.NTPC-3 Attachment 1

																June 13, 2022

		Canadian & NWT Economic Factor Trends

		i. Inflation (Using CPI Index)

		Consumer Price Index, annual average, not seasonally adjusted (statcan.gc.ca)



				2016		2017		2018		2019		2020		2021		5 Year Avg

		CPI Canada		128.4		130.4		133.4		136.0		137.0		141.6

		Annual Inflation				1.6%		2.3%		1.9%		0.7%		3.4%		2.1%



		CPI NWT		131.9		133.5		136.6		138.8		138.9		142.0

		Annual Inflation				1.2%		2.3%		1.6%		0.1%		2.2%		1.5%



		ii. GDP (Chained 2012 dollars)

		Gross domestic product (GDP) at basic prices, by industry, annual average (statcan.gc.ca)

		Gross domestic product (GDP) at basic prices, by industry, provinces and territories (statcan.gc.ca)

		($000's)		2016		2017		2018		2019		2020		2021		5 Year Avg

		GDP Canada		1,838,742		1,895,902		1,950,424		1,986,183		1,884,083		1,974,468

		Annual Growth				3.1%		2.9%		1.8%		-5.1%		4.8%		1.5%



		GDP NWT		4,570		4,737		4,801		4,509		4,036		4,291

		Annual Growth				3.6%		1.3%		-6.1%		-10.5%		6.3%		-1.2%

		iii. Employment Rate (15 and over)

		Unemployment rate, participation rate and employment rate by educational attainment, annual (statcan.gc.ca)

		Series V46438904 (statsnwt.ca)

				2016		2017		2018		2019		2020		2021		5 Year Avg

		Employment Rate Canada		61.0%		61.4%		61.4%		61.9%		58.0%		60.2%

		Annual Growth				0.7%		0.0%		0.8%		-6.3%		3.8%		-0.3%



		Employment Rate NWT		70.9%		67.5%		67.3%		67.1%		63.8%		69.1%

		Annual Growth				-4.7%		-0.3%		-0.4%		-4.8%		8.2%		-0.5%

		iii. Uemployment Rate (15 and over)

		Unemployment rate, participation rate and employment rate by educational attainment, annual (statcan.gc.ca)

		Series V46438880 (statsnwt.ca)

				2016		2017		2018		2019		2020		2021		5 Year Avg

		Unemployment Rate Canada		6.1%		5.5%		5.1%		4.8%		7.8%		6.5%

		Annual Growth				-9.8%		-7.3%		-5.9%		62.5%		-16.7%		1.3%



		Unemployment Rate NWT		7.4%		6.2%		7.0%		7.6%		8.5%		5.1%

		Annual Growth				-16.1%		13.6%		8.4%		11.5%		-40.0%		-6.2%





		v. Average Income (Employment Income)

		Income of individuals by age group, sex and income source, Canada, provinces and selected census metropolitan areas (statcan.gc.ca)

		NWT Bureau of Statistics | Labour & Income - Income (statsnwt.ca)



				2014		2015		2016		2017		2018		2019		5 Year Avg

		Average Annual Income Canada		47,600		47,800		47,400		47,900		48,200		47,600

		Annual Growth				0.4%		-0.8%		1.1%		0.6%		-1.2%		0.0%



		Average Annual Income NWT		60,154		61,612		61,290		62,068		62,916		64,408

		Annual Growth				2.4%		-0.5%		1.3%		1.4%		2.4%		1.4%



https://www150.statcan.gc.ca/t1/tbl1/en/tv.action?pid=1810000501&pickMembers%5B0%5D=1.2&cubeTimeFrame.startYear=2011&cubeTimeFrame.endYear=2021&referencePeriods=20110101%2C20210101https://www150.statcan.gc.ca/t1/tbl1/en/tv.action?pid=3610043403&pickMembers%5B0%5D=2.1&pickMembers%5B1%5D=3.1&cubeTimeFrame.startYear=2016&cubeTimeFrame.endYear=2021&referencePeriods=20160101%2C20210101https://www150.statcan.gc.ca/t1/tbl1/en/tv.action?pid=3610040201&pickMembers%5B0%5D=2.2&pickMembers%5B1%5D=3.1&cubeTimeFrame.startYear=2016&cubeTimeFrame.endYear=2021&referencePeriods=20160101%2C20210101https://www150.statcan.gc.ca/t1/tbl1/en/tv.action?pid=1410002001&pickMembers%5B0%5D=1.1&pickMembers%5B1%5D=2.8&pickMembers%5B2%5D=4.1&pickMembers%5B3%5D=5.3&cubeTimeFrame.startYear=2016&cubeTimeFrame.endYear=2021&referencePeriods=20160101%2C20210101https://www.statsnwt.ca/TSR/series.php?seriesid=V46438880https://www.statsnwt.ca/labour-income/income/index.htmlhttps://www150.statcan.gc.ca/t1/tbl1/en/tv.action?pid=1410002001&pickMembers%5B0%5D=1.1&pickMembers%5B1%5D=2.10&pickMembers%5B2%5D=4.1&pickMembers%5B3%5D=5.3&cubeTimeFrame.startYear=2016&cubeTimeFrame.endYear=2021&referencePeriods=20160101%2C20210101https://www150.statcan.gc.ca/t1/tbl1/en/tv.action?pid=1110023901&pickMembers%5B0%5D=1.1&pickMembers%5B1%5D=2.1&pickMembers%5B2%5D=3.1&pickMembers%5B3%5D=4.3&cubeTimeFrame.startYear=2014&cubeTimeFrame.endYear=2020&referencePeriods=20140101%2C20200101https://www.statsnwt.ca/TSR/series.php?seriesid=V46438904

Sheet2

		Employment

		2016		70.4		71		70.7		70.5		71.4		71.4		71.7		72.8		71.3		71		69.6		68.7		70.88		0.70875

		2017		66.6		66.6		67.2		67.9		66.4		67.3		68.2		69.4		68.8		69.1		67.1		65.9		67.54		0.6754166667

		2018		65.9		65.9		65.4		65.4		65.7		67.2		68.8		69.6		70.5		68.2		68		67.1		67.31		0.6730833333

		2019		65.7		66.3		66.3		66.9		66.3		67.2		70.1		70.3		69.1		66.8		65.1		64.5		67.05		0.6705

		2020		64.2		64.8		64.8		63		63.1		61.9		63.3		63.1		63.4		64		64.9		65.5		63.83		0.6383333333

		2021		65.8		66.7		67.4		68.2		69.4		69.9		72		72.3		71.1		69.1		67.6		69.4		69.08		0.69075

		Unemployment

		2016		9.3		8.1		7.4		6.7		7		8.1		8.4		7.6		6.3		6.7		6.5		6.5		7.38		0.07383

		2017		7.1		7.1		6.6		5		5.5		5.8		6.1		5.6		6.5		6.5		6.2		6.3		6.19		0.06192

		2018		7.9		7.9		8.3		7.5		7.5		7.7		6.8		6.4		4.8		6.1		6.1		7.4		7.03		0.07033

		2019		7.9		7.8		7.1		7		7.4		8.1		6.7		7.1		7.9		8.2		8.3		8		7.63		0.07625

		2020		8		8.8		8.7		9		8.2		9.1		9.7		10.8		9.3		8.1		6.4		5.9		8.50		0.08500

		2021		5.9		7		6.5		6.5		4.5		4.4		4.3		4.7		4.3		4.5		3.4		5.2		5.10		0.05100






2016-17

												NORTHWEST TERRITORIES POWER CORPORATION

												2022-23 GENERAL RATE APPLICATION

												HR/FS.NTPC-11 Attachment 1

												June 13, 2022



		2016-17 NTPC Contractors & Consultants by Function



		($000)		Snare  		Taltson		Thermal		Common		TOTAL  

		Projects and Engineering		- 0		- 0		- 0		637		637

		Hydro Generation		126		53		- 0		- 0		179

		Thermal Generation		544		24		855		3		1,427

		Transmission & Distribution		32		595		84		3		714

		Human Resources		- 0		- 0		- 0		420		420

		Other		226		80		307		1,750		2,363

		TOTAL		928		752		1,246		2,813		5,740





		Number of C&C Used		Snare 		Taltson		Thermal		Common		TOTAL 

		Projects and Engineering		- 0		- 0		- 0		22		22

		Hydro Generation		39		- 0		19		- 0		58

		Thermal Generation		39		191		15		5		250

		Transmission & Distribution		12		34		21		1		68

		Human Resources		- 0		- 0		- 0		27		27

		Other		59		192		35		130		416

		TOTAL		149		417		90		185



		*Note: Total Consultants 280 used in multiple locations





2017-18

												NORTHWEST TERRITORIES POWER CORPORATION

												2022-23 GENERAL RATE APPLICATION

												HR/FS.NTPC-11 Attachment 1

												June 13, 2022



		2017-18 NTPC Contractors & Consultants by Function



		($000)		Snare  		Taltson		Thermal		Common		TOTAL  

		Projects and Engineering		- 0		- 0		- 0		898		898

		Hydro Generation		540		11		- 0		- 0		551

		Thermal Generation		183		87		1,083		10		1,363

		Transmission & Distribution		139		218		330		12		699

		Human Resources		- 0		- 0		- 0		162		162

		Other		293		124		360		1,162		1,940

		TOTAL		1,156		440		1,774		2,244		5,613





		Number of C&C Used		Snare 		Taltson		Thermal		Common		TOTAL 

		Projects and Engineering		- 0		- 0		- 0		16		16

		Hydro Generation		30		- 0		17		- 0		47

		Thermal Generation		37		215		22		3		277

		Transmission & Distribution		19		46		17		2		84

		Human Resources		- 0		- 0		- 0		17		17

		Other		54		171		25		117		367

		TOTAL		140		432		81		155

		*Note: Total Consultants 250 used in multiple locations





2018-19

												NORTHWEST TERRITORIES POWER CORPORATION

												2022-23 GENERAL RATE APPLICATION

												HR/FS.NTPC-11 Attachment 1

												June 13, 2022



		2018-19 NTPC Contractors & Consultants by Function



		($000)		Snare  		Taltson		Thermal		Common		TOTAL  

		Projects and Engineering		- 0		- 0		- 0		319		319

		Hydro Generation		352		19		- 0		- 0		371

		Thermal Generation		287		30		1,041		0		1,358

		Transmission & Distribution		173		110		432		- 0		715

		Human Resources		- 0		- 0		- 0		351		351

		Other		357		101		392		1,610		2,459

		TOTAL		1,169		260		1,866		2,280		5,574





		Number of C&C Used		Snare 		Taltson		Thermal		Common		TOTAL 

		Projects and Engineering		- 0		- 0		- 0		14		14

		Hydro Generation		49		- 0		16		- 0		65

		Thermal Generation		34		187		16		1		238

		Transmission & Distribution		16		55		14		- 0		85

		Human Resources		- 0		- 0		- 0		15		15

		Other		58		138		22		107		325

		TOTAL		157		380		68		137

		*Note: Total Consultants 259 used in multiple locations





2019-20

												NORTHWEST TERRITORIES POWER CORPORATION

												2022-23 GENERAL RATE APPLICATION

												HR/FS.NTPC-11 Attachment 1

												June 13, 2022



		2019-20 NTPC Contractors & Consultants by Function



		($000)		Snare  		Taltson		Thermal		Common		TOTAL  

		Projects and Engineering		- 0		- 0		- 0		289		289

		Hydro Generation		292		36		- 0		- 0		327

		Thermal Generation		519		108		648		- 0		1,274

		Transmission & Distribution		314		147		181		- 0		643

		Human Resources		- 0		- 0		- 0		206		206

		Other		606		235		337		994		2,172

		TOTAL		1,731		526		1,166		1,489		4,911





		Number of C&C Used		Snare 		Taltson		Thermal		Common		TOTAL 

		Projects and Engineering		- 0		- 0		- 0		10		10

		Hydro Generation		29		- 0		18		- 0		47

		Thermal Generation		46		164		16		- 0		226

		Transmission & Distribution		21		52		13		- 0		86

		Human Resources		- 0		- 0		- 0		12		12

		Other		65		131		36		105		337

		TOTAL		161		347		83		127

		*Note: Total Consultants 251 used in multiple locations





2020-21

												NORTHWEST TERRITORIES POWER CORPORATION

												2022-23 GENERAL RATE APPLICATION

												HR/FS.NTPC-11 Attachment 1

												June 13, 2022



		2020-21 NTPC Contractors & Consultants by Function



		($000)		Snare  		Taltson		Thermal		Common		TOTAL  

		Projects and Engineering		- 0		- 0		- 0		1,647		1,647

		Hydro Generation		294		5		- 0		- 0		299

		Thermal Generation		75		73		626		- 0		773

		Transmission & Distribution		317		99		104		- 0		520

		Human Resources		- 0		- 0		- 0		389		389

		Other		704		180		550		1,611		3,045

		TOTAL		1,389		357		1,280		3,647		6,674





		Number of C&C Used		Snare 		Taltson		Thermal		Common		TOTAL 

		Projects and Engineering		- 0		- 0		- 0		5		5

		Hydro Generation		40		- 0		9		- 0		49

		Thermal Generation		16		143		13		- 0		172

		Transmission & Distribution		16		28		7		- 0		51

		Human Resources		- 0		- 0		- 0		10		10

		Other		49		151		26		102		328

		TOTAL		121		322		55		117

		*Note: Total Consultants 221 used in multiple locations






Attachment 3

										NORTHWEST TERRITORIES POWER CORPORATION 

										2022-23 GENERAL RATE APPLICATION

										TGC.NTPC-10 Attachment 3

										June 13, 2022



				Capital Spending ($000s)

										Forecast

		 		2018-19		      2019-20		2020-21		2021-22

		i.                          Direct charged internal salaries		3,186		3,684		3,120		2,554

		ii. & iii.          Direct and Indirect Overhead		5,402		2,362		3,585		2,827

		iv.            Direct Materials		4,622		5,990		3,735		5,352

		v.            Direct/Indirect Travel		920		1,078		777		832

		vi.             External Contractors and Consultants		22,410		28,094		29,469		22,145

		vii.            Other - Construction Camps		160		467		134		533

		                  Other - Direct Freight		279		690		442		554

		                  Other - Equipment rental		15		5		15		166

		         Other - Fuel/Lubes		1,150		1,516		366		24

		         Other - IDC                                       		698		1,003		1,594		1,476



				38,842		44,889		43,237		36,463







