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A\Manitoba
Hydro

Needs For and Alternatives To

LCA/MH 11-457

SUBJECT: Capital cost; Keeyask; Conawapa; NPV

REFERENCE: Economic Cash Flow spreadsheet provided on SharePoint

PREAMBLE:

commercially sensitive information.

QUESTION:

This question references documents Manitoba Hydro has labeled as

Please justify all the differences in cash flows for the capital cost to construct Conawapa and

Keeyask by different in-service dates.

RESPONSE:

Refer to Appendix 11.1 in the NFAT submission pages 9, 11, 13, 15 and 17 of 18.

Keeyask: ($ millions)
Spent to Date 2012 Constant Capitalized Net
In Service Date March 31, 2012 | Dollar Cash Flow | Escalation Interest Expenditure
Keeyask 2019/20 $501 $3,678 $368 $962 $5,508
Keeyask 2022/23 $501 $3,728 $571 $1,442 $6,242
Difference S0 S50 $203 $480 $734

ISD of 2019/20 and 2022/23 is a result primarily of Real escalation.

The $50 Million difference in the value of the Constant Dollar Cash Flows between a Keeyask

Conawapa: (S millions)
Spent to Date 2012 Constant Capitalized Net
In Service Date March 31, 2012 | Dollar Cash Flow | Escalation Interest Expenditure
Conawapa 2025/26 $230 $5,584 $1,136 $2,397 $9,347
Conawapa 2026/27 $230 $5,654 $1,271 $2,531 $9,685
Difference S0 S70 $135 $134 $338
Conawapa 2031/32 $230 $5,835 $1,997 $3,093 $11,156
Difference SO $181 $726 $562 $1,471
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The S70 Million difference in the value of the Constant Dollar Cash Flows between the
Conawapa ISD of 2025/26 and 2026/27 is a result of $33 Million of Real escalation and $37

Million in costs associated with additional planning and licensing.

The $181 Million increase resulting from a 5 year deferrrel of the Conawapa ISD from 2026/27
to 2031/32 is comprised of $164 Million of Real escalation and $17 Million of incremental

licensing and planning costs.

January 2014 Page 2 of 2



N o A WwON R

0o

10
11
12
13
14
15

. Needs For and Alternatives To
AMyEIéI%Oba LCA/MH 11-460

SUBJECT: Dependable energy; exportable surplus; firm exports

REFERENCE: PUB/MH 1-031c

QUESTION:

Please provide the numbers used to make the chart labeled "System Energy Supply and Firm

Demand". Please provide the analogous numbers used in the 2013 Update analysis.

RESPONSE:

The following tables provide the data for the System Firm Energy and Firm Demand Chart
provided in response to PUB/MH 1-031c and the corresponding data for the NFAT 2013 Update
K19/C26/750MW (WPS Sale & Inv) Development Plan. It should be noted that for the purposes
of this chart “Existing Firm Exports” refers to signed and proposed sale agreements that are not
contingent on new generation and “New Firm Exports” refers to signed and proposed sale

agreements that are contingent on the new generation included in the development plan.
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Hydro LCA/MH 11-460
System Energy Supply and Firm Demand - Chart Data
NFAT 2012 Reference
K19/C25/750MW (WPS Sale & Inv)
Non Existing | New Exportable
Manitoba | Exportable Firm Firm Dependable | Dependable | Average
Net Load | Resources | Exports | Exports Surplus Energy Energy
2018/19 27133 1181 1804 537 271 30926 2716
2019/20 27346 962 1804 537 531 31180 2916
2020/21 27762 370 1803 1574 2946 34455 2955
2021/22 28169 489 1804 2150 2140 34752 3764
2022/23 28595 513 1803 2160 1671 34742 4008
2023/24 29054 513 1803 2160 1212 34742 3927
2024/25 29519 513 1803 2160 737 34732 3940
2025/26 29950 85 188 1758 4233 36214 3866
2026/27 30323 0 145 2571 5396 38435 5317
2027/28 30763 0 145 2737 4781 38426 6400
2028/29 31233 0 145 2737 4300 38415 6592
2029/30 31714 0 145 2737 3819 38415 6661
2030/31 32181 0 145 2737 3402 38465 6849
2031/32 32632 0 145 2737 3041 38555 6926
2032/33 33103 0 145 2737 2560 38545 7049
2033/34 33597 0 145 2737 2056 38535 7127
2034/35 34087 0 145 2737 1566 38535 7220
2035/36 34573 0 145 1701 2107 38526 7174
2036/37 35056 0 145 249 2097 37547 7822
2037/38 35542 0 145 0 1659 37346 8054
2038/39 36030 0 145 0 1210 37385 8091
2039/40 36517 0 145 0 772 37434 8144
2040/41 37003 0 145 0 324 37472 8408
2041/42 37485 0 145 0 1737 39367 6567
2042/43 37971 0 145 0 1300 39416 6669
2043/44 38457 0 145 0 853 39455 6852
2044/45 38942 0 145 0 406 39493 7150
2045/46 39427 0 145 0 1827 41399 5257
2046/47 39911 0 145 0 1381 41437 5448
2047/48 40397 0 145 0 934 41476 5631
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System Energy Supply and Firm Demand
NFAT 2013 Update
K19/C26/750MW (WPS Sale & Inv)
Non Existing | New Exportable
Manitoba | Exportable Firm Firm Dependable | Dependable | Average
Net Load | Resources | Exports | Exports Surplus Energy Energy
2018/19 26592 1181 1804 790 504 30871 2862
2019/20 26925 962 1804 790 646 31127 3052
2020/21 27246 370 1804 1616 3376 34412 3089
2021/22 27599 489 1804 2150 2669 34711 3821
2022/23 27988 513 1803 2160 2239 34703 4028
2023/24 28372 513 1803 2160 1855 34703 4000
2024/25 28786 513 1803 2160 1431 34693 3926
2025/26 29194 85 350 1758 2857 34244 4264
2026/27 29568 0 307 2571 3897 36343 4068
2027/28 29894 0 307 2737 5778 38716 5075
2028/29 30307 0 307 2737 5355 38706 6442
2029/30 30745 0 307 2737 4917 38706 6430
2030/31 31149 0 145 2737 4488 38519 6725
2031/32 31561 0 145 2737 4096 38539 6867
2032/33 31970 0 145 2737 3677 38529 6914
2033/34 32404 0 145 2737 3233 38519 6983
2034/35 32835 0 145 2737 2802 38519 7003
2035/36 33264 0 145 1701 3400 38510 6914
2036/37 33689 0 145 249 3311 37394 7584
2037/38 34114 0 145 0 2928 37187 7771
2038/39 34543 0 145 0 2532 37220 7784
2039/40 34972 0 145 0 2146 37263 7792
2040/41 35398 0 145 0 1753 37296 7817
2041/42 35818 0 145 0 1365 37328 7851
2042/43 36239 0 145 0 986 37370 7827
2043/44 36641 0 145 0 614 37400 7879
2044/45 37043 0 145 0 242 37430 8155
2045/46 37444 0 145 0 1738 39327 6254
2046/47 37846 0 145 0 1367 39358 6362
2047/48 38248 0 145 0 995 39388 6517
2048/49 38650 0 145 0 1059 39854 6219
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SUBJECT: Reservoir Operation, Drought Impacts

QUESTION:
Please provide Manitoba Hydro's operating rules governing when to store and release water.

Include rules related to seasonal operation, drought mitigation, flood control, etc.

RESPONSE:
Rules and Constraints Governing Manitoba Hydro Operations

Manitoba Hydro’s reservoir operations are restricted by a number of licences and agreements
that Manitoba Hydro must abide by in the operation of all of its hydro-electric stations and
water control structures. The majority of the restrictions are water level based (i.e. maximum
or minimum water levels) which drive reservoir release operations. At some locations, there are

also explicit constraints on flows.

One example is Manitoba Hydro’s Interim Licence for Lake Winnipeg Regulation (LWR) which
was issued by the Province of Manitoba as provided for under the Manitoba Water Power Act.
In addition to other matters, the Licence sets requirements for the control of outflows from

Lake Winnipeg, based on its elevation:

e When the lake level is between 711-715 feet, outflows set to meet the requirements for

power production on the Nelson River.

e When the lake level is above 715 feet, Manitoba Hydro must operate at maximum

discharge until 715 feet is reached.

e When the lake level is below 711 feet, Manitoba Hydro must operate outflow as

ordered by the Minister responsible for the Water Power Act.

In addition to the licence constraints on Manitoba Hydro operations, there are also physical
based limits that constrain operations, for example minimum reservoir levels that are required

to ensure the structural integrity of a dam, or maximum reservoir drawdown rates that are in

December 2013 Page 1 of 36
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place to maintain the integrity of dyke structures. Manitoba Hydro includes all of these

restrictions in planning the operation of its system of reservoirs and generating stations.

IRs from Previous Hearings that Address Operations

Please refer to copies of IR responses from past GRAs and Risk Review (see page 8 of 36 to page
36 of 36) where Manitoba Hydro addressed questions related to its operations; related IR

responses are appended to the end of this response and listed in Table 1 below.

December 2013 Page 2 of 36
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Table 1. IR responses from past GRAs and Risk Review where Manitoba Hydro addressed

guestions related to its operations

PUB Hearing

IR Response

2010-11 and 2011-12 GRA and Risk Review

PUB/MH I-77(a)
PUB/MH I-77(c)
PUB/MH I-78(b)
PUB/MH I-79(b)
PUB/MH I-79(c)
PUB/MH 1-82(b)
PUB/MH I-83(a)
PUB/MH I-83(c)
PUB/MH 1-90(c)
PUB/MH 1-91
PUB/MH 1-92(c)
PUB/MH I-163(a)
PUB/MH I-163(b)
PUB/MH II-74(a-c)
PUB/MH II-76
PUB/MH 1I-136(b)
PUB/MH 1I-136(g)
PUB/MH RISK-31(a)
CAC/MSOS/MH/RISK-13
CAC/MSOS/MH/RISK-83
MIPUG/MH/RISK-2

2012 GRA

MIPUG/MH 1-43
PUB/MH I-133

PUB/MH 11-92(a)
PUB/MH 11-92(b)
PUB/MH 11-92(c)
PUB/MH 11-92(d)

December 2013
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Quantification of Drought Risk

Related to Manitoba Hydro’s quantification of drought risk, the KPMG report

(http://www.pub.gov.mb.ca/exhibits/mh-4-7.pdf) concluded at pages xxii and later in the

document:

“On the basis of the policy decisions in place with respect to risk tolerance, Manitoba Hydro
quantifies its drought risk appropriately and currently provides for appropriate levels of

reserves of risk capital against its projected drought risk.”

KPMG went on to state at page 96 of their report:

“Manitoba Hydro’s use of actual flow sequences to measure drought risk is consistent with
practices at other utilities and avoids the need to develop statistical models of underlying

water flow processes.”

On page 119 of the KPMG report, KPMG provided the following conclusion about SPLASH (for

planning and estimating the cost of drought) and other Manitoba Hydro models:
“With respect to the modeling approach at Manitoba Hydro, based on our analysis, we
find:

e Manitoba Hydro has developed a suite of models that capture the key
characteristics of the Manitoba Hydro system. These models are used to help

optimize system operations and to support long-term capacity planning.

e We are satisfied that MH has taken appropriate care and due diligence in developing

and maintaining these models and in using them in its operations planning process.

e Manitboa Hydro’s current approach to forecasting and to calculating dependable
energy appears reasonable and is consistent with practices at other North American
hydroelectric utilities. It is reasonable to rely on historical flow data for estimating

dependable energy.”

December 2013 Page 4 of 36
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On page 120 of the September 2009 ICF Report, “Independent Review of Manitoba Hydro

Export Power Sales and Associated Risks”, ICF concluded:

“The current methodology of assessment and systems employed by the Corporation to
develop the financial estimate of risks associated with an extended drought are reasonable.
They reflect a sustained commitment of the organization to quantification of the risks
related to droughts, especially related to the amount of hydroelectric power likely to be
available and the resulting financial impact from decreased hydroelectric supply. As well,
the stress case examined by the Corporation is comparable to practices adopted by other

industries.”

Also, please refer to page 61 of ICF Direct Evidence (Manitoba Hydro Exhibit #55 -
http://www.pub.gov.mb.ca/exhibits/mh-55.pdf) from the 2010-11 and 2011-12 GRA and Risk

Review entitled, “Review of MH’s Quantification of Risk Exposure Related to an Extended

Drought” where ICF concluded that:

“Manitoba Hydro’s quantification of risk exposure to drought via use of a historically based
five year episode is reasonable.”

Review of MH Operations During the 2002-2004 Drought

The root cause of Manitoba Hydro’s financial losses in 2003/04 was drought as a result of a
prolonged period of below normal precipitation across much of the Nelson-Churchill River
basin. This resulted in an extended period of below normal inflows to the Manitoba Hydro
system, as illustrated in Figure 5.8 of the submission, inflows in 2002/03 were below average
and inflows in 2003/04 were only 62% of average. The deficit in hydraulic supply required
Manitoba Hydro to secure alternate supplies from the market at market prices in order to meet

its firm load obligations.

December 2013 Page 5 of 36
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Risk Advisory in its January 2005 report entitled “2002-2004 Drought Risk Management

Review” of Manitoba Hydro’s drought operations concluded on page 35:

“Overall, the Company did an outstanding job in managing the drought. There is an
inappropriate tendency to apply 20/20 hindsight to risk management decisions. However,
any judgment must be based on market circumstances at the time, and the need to manage
both financial and reliability risks. While the Company did incur incremental costs to avoid
draining reservoirs, it did so for the sole purpose of protecting the Manitoba consumer from

potential outages in the future.”

Also, please refer to page 56 of ICF Direct Evidence (Manitoba Hydro Exhibit #55 -
http://www.pub.gov.mb.ca/exhibits/mh-55.pdf) from the 2010-11 & 2011-12 GRA and Risk

Review entitled, “Review of MH’s Management of the 2003/2004 Drought”.

What Drought Risk Factors are Different Today/Tomorrow vs. 2002-2004 Drought

Please refer to Manitoba Hydro’s responses to LCA/MH 11-462 and LCA/MH 11-463. In addition,
please refer to pages 57 and 59 of ICF Direct Evidence (Manitoba Hydro Exhibit #55 -
http://www.pub.gov.mb.ca/exhibits/mh-55.pdf) from the 2010-11 & 2011-12 GRA and Risk

Review. On page 59, entitled, “MH’s Capability to Respond to a Drought Has Significantly
Evolved Since the 2003-04 Drought”, ICF highlighted differences between a number of drought
risk related factors between 2003/04 and 2010/11. Aside from the water supply and load-
dependent factors (which change from year to year) there are a number of other factors that
have changed for the better since 2003/04 that reduce Manitoba Hydro’s financial drought
risks, namely:

e Manitoba Hydro now has access to a liquid open market (MISO) as opposed to being limited

to bilateral purchases as it was in 2003/04.

December 2013 Page 6 of 36
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e Manitoba Hydro can now purchase power using brokerage services thereby sheltering itself
from non-competitive pricing; in the absence of a broker, the seller may command a higher
price from Manitoba Hydro given it would be aware of general water supply conditions in

the Manitoba Hydro system.

e Manitoba Hydro now owns all northbound firm transmission service which increases the
reliability of imports and reduces Manitoba Hydro’s financial exposure related to using

another party’s transmission service.
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2010-11 and 2011-12 GRA and Risk Review PUB/MH 1-77

Subject: Tab 8: Energy Supply
Reference: Tab 8, Energy Supply, Page 17 of 20, Figure 8.6.2

a) Please confirm that in February of most years, MH commits to summer peak export
energy sales, but only if energy in storage is above 8,000 GWh. Explain what other
factors (e.g. actual winter precipitation) are employed.

ANSWER:

Manitoba Hydro may commit to export sales in February for the subsequent spring and summer
season, but has no specific requirement related to 8,000 GWh of energy in reservoir storage. The
main factor that enables these sales is that under worst case conditions Manitoba Hydro has
surplus energy available to serve the sale. The determination of this surplus includes energy-in-
storage levels, and basin snow pack conditions. For example in the springs of 2005, 2008 and
2009, near record flood forecasts were issued for the Red River, which meant that MH could
with confidence predict that inflows to Manitoba Hydro’s reservoirs in those years would be

above dependable inflow conditions.

December 2013 Page 8 of 36



O 00 N o L1 A W N -

NN R R R R R R B RB R R
P O W 0 N O U D WN R O

. Needs For and Alternatives To
A Mya(?r!gOba LCA/MH lI-461

2010-11 and 2011-12 GRA and Risk Review PUB/MH 1-77

Subject: Tab 8: Energy Supply
Reference: Tab 8, Energy Supply, Page 17 of 20, Figure 8.6.2

c) Please confirm that MH assumes long-term average energy inflows of 50 GWh/month
for the second half of the fiscal year and anticipates drawing about 6,000 GWh from
energy in storage. If not, please explain what other factors are employed.

ANSWER:

Manitoba Hydro can confirm that the referenced Figure 8.6.2, entitled “Daily Gross Energy from
Inflow Indicator” indicates that on average, the daily inflow is around 50 GWh/day or 1,500
GWh/month for the second half of the fiscal year.

In addition, Manitoba Hydro can confirm that Figure 8.6.3 entitled “Total Energy in Reservoir
Storage” indicates that there is an average storage draw down of almost 7,000 GWh for the
period of October 1 to April 1.

However, Manitoba Hydro does not use either of these numbers in planning its power system

operations.

December 2013 Page 9 of 36
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2010-11 and 2011-12 GRA and Risk Review PUB/MH I-78

Subject: Tab 8: Energy Supply
Reference: Tab 8, Energy Supply, Page 17 of 20, Lines 7 and 8

b) Why does MH no longer consider the 10,000 GWh as of April as a constraint

benchmark for increased export sales? Was the energy in storage calculation revised
after 2003/04?

ANSWER:

Manitoba Hydro is not aware of a reference to 10,000 GWh in April as a constraint for export
sales. Interruptible export sales are predominantly a function of the spring and summer water
supply. Also, refer to PUB/MH I-82(d).

December 2013 Page 10 of 36
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2010-11 and 2011-12 GRA and Risk Review PUB/MH I-79

Subject: Tab 8: Energy Supply
Reference:  2008/09 Power Resource Plan and Tab 8 (Pages 16/17/18 of 20)

b) Explain what specific weighting is given to the spring flow conditions and energy-in-

storage in each watershed.

e Winnipeg River.

e Red River.

e Saskatchewan River.
e Burntwood River.

e Other inflow.

ANSWER:

Manitoba Hydro does not apply weights to spring flow conditions nor to energy in storage in its

various watersheds.
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2010-11 and 2011-12 GRA and Risk Review PUB/MH I-79

Subject: Tab 8: Energy Supply
Reference:  2008/09 Power Resource Plan and Tab 8 (Pages 16/17/18 of 20)

c) Does MH regularly monitor or define on a watershed basis the following:

e Precipitation (October to February)?
e Spring precipitation (March/April)?
e Summer precipitation (May to September)?

e Summer evaporation from reservoirs (May to September)?

ANSWER:

Manitoba Hydro generally monitors precipitation on a business-day basis. Each week Manitoba

Hydro reviews the system and basin weighted average precipitation reports for varying

durations:

1. the past week;
the past 60 days; and

3. seasonal cumulative values (April 1% through October 31% or November 1% through
March 31%).

Evaporation is implicitly monitored through a lake local inflow which is calculated using

measured inflow, outflow and water level.

December 2013
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2010-11 and 2011-12 GRA and Risk Review PUB/MH 1-82

Subject: Tab 8: Energy Supply
Reference:  Exhibit #17 (2007/03/11) Tab 8 — Energy Supply

b) Please explain the role that energy in storage plays as a significant input to MH’s

annual hydraulic generation forecasts.

ANSWER:

lustrating and tracking storage in terms of energy is meaningful to monitor aggregate storage
conditions for a system of reservoirs used for hydro-electric production.

Energy in storage is not an explicit input to the annual hydraulic generation forecast. Instead,
energy in storage is modeled by using current water levels, consistent with actual conditions at
the time of the forecast. To this water supply is added the forecast of inflows to the system,
which in combination is the available water supply used to produce hydraulic generation

forecasts.
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2010-11 and 2011-12 GRA and Risk Review PUB/MH I-83

Subject: Tab 8: Energy Supply
Reference:  Exhibit #17 27/03/11

a) Does MH contemplate a zero energy in storage scenario during
i. A one-year drought? Explain.
iii. A two-year drought? Explain.
iii. A five-year drought? Explain.

iv. A seven-year drought? Explain.

ANSWER:

Manitoba Hydro does not contemplate a zero energy in storage situation either from a planning

or operating perspective regardless of the extent of drought. Without water in storage, Manitoba

Hydro could not operate its hydraulic system.

December 2013
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2010-11 and 2011-12 GRA and Risk Review PUB/MH I-83

Subject: Tab 8: Energy Supply
Reference:  Exhibit #17 27/03/11

c) What minimum energy in storage level April 1, May 1, and June 1 would MH look for

in contemplating the annual achievement of:

i 33,000 GWh of hydraulic generation?
ii. 29,000 GWh of hydraulic generation?
iii. 25,000 GWh of hydraulic generation?

ANSWER:

The amount of hydro-electric energy Manitoba Hydro can produce in a year is largely dependent
on the amount of precipitation and resulting runoff (or inflow) occurring in that year. It is
therefore not possible to respond to this question without defining the inflow conditions.

In general, Manitoba Hydro does not contemplate a specific annual achievement of hydraulic
generation in any given year. However, Manitoba Hydro does plan its operations to ensure
storage levels are, at minimum, sufficient to supply firm domestic and export load under the
most severe drought of record inflow condition. For a single year worst drought commencing on

April 1%, the minimum useable energy storage amount is approximately 3 TWh.
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2010-11 and 2011-12 GRA and Risk Review PUB/MH 1-90

Subject: Tab 8: Energy Supply
Reference: PUB/MH I-3(f)

d) Can MH confirm that above average Winnipeg River and Red River spring runoff would

typically ensure average or above average overall hydraulic output? Explain.

ANSWER:

No. Above average spring runoff does not guarantee above average hydraulic output for the year.
Other significant factors include: spring precipitation, summer precipitation, fall precipitation,
and carry over reservoir storage from the previous year. Moreover, the Winnipeg and Red River
basins only make up a portion of the larger Nelson / Churchill River Basin that supplies

Manitoba Hydro’s hydraulic generation stations.
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2010-11 and 2011-12 GRA and Risk Review PUB/MH 1-91

Subject: Tab 8: Energy Supply

Reference: Tab 8 — Energy Supply Page 17/18.

Please confirm that MH’s operational decision process relies on:

Actual flows (unweighted) within the major stream system (Winnipeg River, Red
River, Saskatchewan River, and Burntwood River).

Spring and summer peak flow hydrographs that are of a predictable shape so that by
reference to a peak discharge, the upcoming fall and winter hydraulic generation can
be predicted.

Local inflows (other than four major streams) being more than sufficient to counter

evaporation losses from reservoirs (e.g., Lake Winnipeg).

iv. Limiting the size of the individual export sales commitments that can be made without
reference to the Division Manager.

V. Please provide any additional factors.

ANSWER:

1. Confirmed. Actual river flows within the major stream system (that includes Winnipeg
River, Red River, Saskatchewan River, and Burntwood River) are a key input to the
operations planning process.

ii. No. Upcoming fall and winter hydraulic generation is not predicted by reference to a
peak discharge experienced in the spring and summer periods. Refer to 2010 GRA
PUB/MH I-81 for further explanation.

1il. No. The operations planning process relies on a water supply forecasting technique
utilizing regression analysis that accounts for all the inputs and losses in the hydrologic
cycle.

iv. No. Operations planning decisions are separate from management controls that limit

export sales commitments. The operations planning process does require that all export

sale and purchase commitments be included.
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V. There are numerous other non-technical factors and technical factors that are considered

in the o

perations planning process. These include but are not limited to:

License, legal and citizenship obligations to all stakeholders affected by Manitoba
Hydro’s operations,

Public safety, energy security and environmental stewardship considerations
which all involve the exercise of professional judgment and experience,

Current storage levels, near term weather forecasts, equipment maintenance
schedules, domestic load forecasts, ice conditions, availability of extra-provincial
tie-line capacity and short term market trends and needs.

December 2013
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2010-11 and 2011-12 GRA and Risk Review PUB/MH 1-92

Subject: Tab 8: Energy Supply
Reference:  Tab 8 — Energy Supply (Page 17, Figure 8.6.2)

c) Is winter and spring precipitation directly employed as an input into MH’s operational

modelling? Explain.

ANSWER:

No. Precipitation is not a direct input into Manitoba Hydro’s operations planning models.
Precipitation is implicitly included in Manitoba Hydro’s modeling in the form of observed
stream flows. Very recent precipitation information is used qualitatively to monitor overall basin

conditions.
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. Needs For and Alternatives To
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2010-11 and 2011-12 GRA and Risk Review PUB/MH 1-163

Subject: Tab 12: Corporate Risk Management
Reference: ICF Report, Chapter 9.0 (Pages 118 to 120)

a) Please provide an overview of MH’s planning approach to defining system constraints

in drought years, average years, and high flow years.

ANSWER:

Manitoba Hydro’s planning approach is to ensure that there is sufficient energy and capacity
supplies available at all times to meet its firm load and reserve obligations. To the extent that
Manitoba Hydro has surplus supplies available, these surpluses are scheduled for sale to the
various external markets in a manner such that Manitoba Hydro’s net revenues are maximized.
In scheduling the production of electricity, Manitoba Hydro recognizes all the constraints of its
generating, transmission and export systems including; safety, reliability, legal and licenses as
well as the physical characteristics of the reservoirs, rivers and water control structures.

In drought years, Manitoba Hydro is faced with the uncertainty of the magnitude and duration of
the drought as there is no guarantee that the historic flow record includes the worst drought
possible. To maintain the highest level of supply security, Manitoba Hydro adopts a conservation
strategy which preserves reservoir storages to the extent possible given the availability of
alternate supplies. Specifically, reservoir releases are managed on the assumption that forecast
inflows will be at the lower 90% confidence level in the current year, that 1940/41 inflows will
occur in the second year, that winter weather and electricity demand will be at the upper 90%
confidence level and that imports will be relied on only to the extent there is firm transmission

available.

In non drought years, energy security is not an issue as Manitoba Hydro is not in an energy short
situation and the power system can be operated normally.
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. Needs For and Alternatives To
A Mya(?r!gOba LCA/MH lI-461

2010-11 and 2011-12 GRA and Risk Review PUB/MH 1-163

Subject: Tab 12: Corporate Risk Management
Reference: ICF Report, Chapter 9.0 (Pages 118 to 120)

b) Please provide a detailed process outline of MH operational modelling to define

surplus energy at various times of the years, e.g.:

i February (precipitation/energy in storage).
ii. April (precipitation/energy in storage).
iii. July (runoff/energy in storage).

iv. October (runoff/energy in storage).

ANSWER:

On a weekly basis, Manitoba Hydro prepares a production forecast for the generating system for
a period as long as 16 months into the future. This forecast indicates the generation plans for
each of Manitoba Hydro’s facilities and any import and export transactions necessary to serve
Manitoba Hydro’s load obligations. Inputs into this forecast are Manitoba Hydro’s reservoir
storages plus its current water supply forecast for the planning period. Should Manitoba Hydro
have surplus energy supplies available, these are scheduled for sale into the external markets in a
manner that maximizes Manitoba Hydro’s net export revenue. This process is updated weekly,
adjusting on a continuous basis for current water, market and other conditions. The production
plan also consists of a set of reservoir releases that reflect those necessary to accommodate
Manitoba Hydro’s various stakeholders, anticipated releases from upstream reservoir operators,

and license requirements as well as those needed for economic power system operation.
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. Needs For and Alternatives To
AMya(?'!gOba LCA/MH lI-461

2010-11 and 2011-12 GRA and Risk Review PUB/MH I11-74

Subject: Tab 8: Energy Supply
Reference: PUB/MH I-77(a), (b), (¢), (d) - System Energy Storage Depletion

Please provide a detailed explanation of MH’s actual energy operational parameters and
constraints (e.g., rule curve) used to determine surplus energy available for export in:

a) April-May period.
b) June-September period.
c) October-March period.

ANSWER:

As explained in PUB/MH 1-77, with respect to rule curve, Manitoba Hydro plans its operations
to ensure useable storage levels are, at minimum, sufficient to supply firm domestic and export
load under the most severe single year historic drought of record inflow condition. This useable

energy storage requirement is effectively a rule curve level.

Manitoba Hydro plans its operations to export surplus energy (i.e. energy in excess of the reserve
requirement) in the highest valued periods to the extent possible subject to constraints and
operational parameters. Of the periods listed in this information request, higher export prices
generally occur in the June-September period. To account for uncertainty in key parameters such
as future inflows and Manitoba Load, Manitoba Hydro uses conservative assumptions prior to
committing to sell this surplus energy under contract.

As explained in PUB/MH 1-91, in addition to inflows, the constraints and operational parameters
that impact the operations planning process include, but are not limited to:

a. license, legal and citizenship obligations to all stakeholders affected by Manitoba
Hydro’s operations;

b. public safety, energy security and environmental stewardship considerations which all
involve the use of professional judgment and experience; and

c. current storage levels, near term weather forecasts, equipment maintenance schedules,
domestic load forecasts, ice conditions, availability of extraprovincial tie-line capacity

and short term market trends and needs.
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. Needs For and Alternatives To
AMya(?'!gOba LCA/MH lI-461

2010-11 and 2011-12 GRA and Risk Review PUB/MH I1-76

Subject: Tab 8: Energy Supply
Reference: PUB/MH I-77(a), (b), (¢), (d) Actual Energy Operations

Please define on a monthly basis for the 2002-03 and 2003/04 years, MH’s decision process
based on the then available specific data on:

e Actual accumulated winter snow pack (inches).

e Actual accumulated spring and summer rainfall (inches).
e Lake Winnipeg partial inflows (cfs/GWh).

e Lake Winnipeg water levels.

e System energy-in-storage (GWh).

e Total hydraulic generation (GWh).

e Total imports and thermal generation (GWh).

e Total exports (GWh).

ANSWER:

Manitoba Hydro’s rationale for managing the 2003/04 drought was tested during the 2004 PUB
rate hearing. Please refer to the transcripts of that hearing for the details. In addition, Manitoba
Hydro had its operations reviewed by an independent consultant as requested by the PUB.

The Manitoba Hydro 2002-2004 Drought Risk Management Review was filed with the PUB on
May 3, 2005 and re-filed as Appendix 43 of the 2008 GRA. The document can be found at:
http://www.hydro.mb.ca/regulatory_affairs/electric/gra 08 09/information_requests/Appendix_
43-Report_on_2002-2004 Drought.pdf

The review addresses Manitoba Hydro’s energy portfolio management activities as they
pertained to the drought experienced by Manitoba Hydro from 2002-2004. In both reviews,
Manitoba Hydro’s actions were deemed to be prudent and in the best interests of the Manitoba
rate payer.

Please also refer to explanations of Manitoba Hydro’s operations planning decision process
provided in PUB/MH [-91 and PUB/MH I-163. Manitoba Hydro respectfully declines to provide
a more detailed response to this question.
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. Needs For and Alternatives To
AMya(?'!gOba LCA/MH lI-461

2010-11 and 2011-12 GRA and Risk Review PUB/MH 11-136

Subject: Tab 12: Corporate Risk Management
Reference:  Tab 12, Sections 12.1 and 12.2, Pages 1/2/3 Drought Operations

b) What parameters does MH employ to predict an impending drought? List and
explain.

ANSWER:

Droughts are not predictable and Manitoba Hydro does not rely on its predictive ability in
protecting Manitoba Hydro from the risk of drought. Instead of operating based on predictive
ability, Manitoba Hydro plans its operations considering the full range of possible future water
supply conditions. Sufficient storage reserves are maintained such that firm demand and exports
can be supplied during the most severe single-year drought of record. Relating specifically to

water supply, Manitoba Hydro’s operations planning process considers the following parameters:

a. historical record of inflow conditions — used to establish the severity of dry conditions
that are possible in the future;

b. current usable energy in reservoir storage;
existing inflow conditions — tributary flows into the Churchill and Nelson River basins;

d. accumulated snowpack conditions — extreme snowpack conditions (high or low) correlate
to spring runoff; and

e. accumulated rainfall - recent rainfall information is used qualitatively to monitor overall
basin conditions.
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. Needs For and Alternatives To
AMya(?'!gOba LCA/MH lI-461

2010-11 and 2011-12 GRA and Risk Review PUB/MH 11-136

Subject: Tab 12: Corporate Risk Management
Reference:  Tab 12, Sections 12.1 and 12.2, Pages 1/2/3 Drought Operations

2) What specific actions would MH undertake if October energy-in-storage fell below
average? Explain.

ANSWER:

The response to this question is dependent on numerous factors including, but not limited to what
is the useable energy in storage (i.e., how much below average), inflow conditions, forecast
Manitoba load, export contract commitments, thermal generation availability, import capability,
etc.

If energy in storage is below average in October but not well below average, Manitoba Hydro

may still be exporting power in the off-peak period depending on inflow conditions.

Regardless of the water supply condition, Manitoba hydro will operate in accordance with the
System Operations Priorities as provided in the response to PUB/MH I-147(a)(ii), where Priority
1 is to maintain firm energy supply. Depending on the severity of the water supply conditions,
including current storage and inflows, Manitoba Hydro continuously evaluates the need to, and
merit of, taking the following actions:

e decreased off-peak exports;

e increased off-peak imports;

e financial settlement of existing on-peak export contracts;

o hedging to mitigate price risk for imports and/or gas costs;

e increased on-peak imports;

e operation of gas-fired generation; and

e operation of coal-fired generation (as permitted under The Climate Change and Emissions
Reductions Act).

Some or all of the above actions could be invoked at any point in the year if deemed necessary to
protect firm energy supply.
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2010-11 and 2011-12 GRA and Risk Review PUB/MH/RISK-31

Reference: PUB/MH I1-75; PUB/MH 11-90
Risk Issue: Energy from Storage

a) Please confirm that in defining dependable energy MH typically assumes every
drought year will commence with an April 1st average energy-in-storage of 8,000
GWHh; and therefore, MH is targeting to retain at least average energy-in-storage at
the end of March.

ANSWER:

Manitoba Hydro cannot confirm that it is targeting to retain 8,000 GW.h of energy in storage.
Given that the annual energy from inflow in the most severe drought is approximately
15,500 GW.h and that dependable hydraulic energy is 21,000 GW.h, it could be concluded that
Manitoba Hydro requires about 5,500 GW.h in storage at the end on March that can be utilized
over the next year of low flows assuming financial settlements and additional market supplied
energy are ignored as supply sources.

For operational planning purposes, Manitoba Hydro assumes that a portion of its long term
export contracts will be financially settled and that some market supplied energy will be

available in determining its energy reserve requirements.
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. Needs For and Alternatives To
A Mya(?r!gOba LCA/MH lI-461

2010-11 and 2011-12 GRA and Risk Review PUB/MH/RISK-31

Reference: PUB/MH I1-75; PUB/MH 11-90
Risk Issue: Energy from Storage

b) Please confirm that in above average flow years, it should be almost always possible
to sustain an outflow from energy-in-storage of 8,000 GWh over an eight-month
(August to March) period.

ANSWER:

Manitoba Hydro cannot confirm that it is able to sustain an 8,000 GWh draw from energy-in-

storage in above average flow years from August to March.

In above average inflow years the outflow capability from Lake Winnipeg is insufficient to
achieve a significant draw (if any) from storage for power purposes. 2010/11 is a good example
of this situation when the draw for power purposes (in spite of maximum outflows at Jenpeg)
will be limited to 225 GWh by March 31, 2011 due to ice restrictions in the Lake Winnipeg
outlet channels. When storage draws from Cedar Lake and Southern Indian Lake of 2,000 GWh
are included the total storage draw is 2,225 GWh.

Manitoba Hydro does not control the storage draw on all the other major reservoirs in the
Nelson-Churchill watershed.
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2010-11 and 2011-12 GRA and Risk Review CAC/MSOS/MH/RISK-13

Reference:  KPMG Report, pages 42 - 43

a) Please explain further the basis for the D.R.S. Is it based on a one-year drought (i.e.
the inflow for 1940/41)? Exactly at what point in time — looking forward — is the low

flow assumed to start?
ANSWER:

The Drought Reserve Storage requirement is based on 1940/41 inflow condition which is
assumed to start on April 1% of the fiscal year following the “operating horizon.” Manitoba
Hydro plans its operations through the operating horizon such that the energy in reservoir storage
at the end of the horizon exceeds the DRS. The operating horizon ends on March 31* and is
extended in the fall to include the second year; hence the operating horizon is generally between

5 and 17 months in duration.
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2010-11 and 2011-12 GRA and Risk Review CAC/MSOS/MH/RISK-83

Reference: KPMG Report, pages (viii) and 42

a) The Report states that following a draw down, water storage levels will be
replenished at the first opportunity, including from opportunity sales and other
non-firm sources. Please describe more fully Manitoba Hydro’ practices in the this
regard and, particular, whether Manitoba Hydro’s approach to weighing the cost of
replenishing water storage levels relative to the future risk of inadequate supply.

ANSWER:

Maintaining energy security is one of Manitoba Hydro’s highest operating priorities. In order to
ensure adequate energy supplies for drought as well as other contingencies Manitoba Hydro
maintains hydraulic energy reserves in its storage reservoirs adequate to meet its projected needs
during severe conditions, consistent with its energy security operating criteria. If in planning its
operations it is necessary to draw into its hydraulic reserves projected at the end of the planning
period, rather than curtail supply before that time, Manitoba Hydro will draw from those reserves
first. Should conditions subsequently improve, Manitoba Hydro will re-establish these planning
reserves first prior to reducing other supply plans.

Please also refer to Manitoba Hydro’s operating priorities in Attachment 1 to PUB/MH I-
147(a)(i1).
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2010-11 and 2011-12 GRA and Risk Review MIPUG/MH/RISK-2

KPMG April 2010 Report and Appendices: Forecasting Models

d) Please provide additional discuss on MH’s perspectives with respect to the
comments on page 114 of the KPMG report — specifically:

i. Does MH agree with KPMG’s observation that management’s tendency to
maintain higher water levels will result in somewhat greater risk of the
“spill” of water in subsequent periods? Please discuss.

ANSWER:

Manitoba Hydro’s priorities place energy supply security above economics. Therefore Manitoba
Hydro accepts the increased risk of future spill and potential costs that result from maintaining
higher storage levels, if this incremental storage is required to ensure a secure supply of energy
for its customers under pessimistic inflow and weather conditions. Please see Manitoba Hydro’s
operating priorities in Attachment 1 to PUB/MH 1-147(a)(ii). Therefore Manitoba Hydro agrees
with KPMG’s observation.
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2012 GRA MIPUG/MH 1-43

Subject: Appendix 4.2-Consolidated Integrated Financial Forecast IFF11-2

d) Please provide a detailed explanation of the approach to determining the “expected”
conditions.
ANSWER:

The expected inflow conditions for the beginning of the second year of the IFF11-2 (2012/13)
were based on a regression relationship between antecedent precipitation conditions (explanatory
variable) versus future spring Hydraulic Energy from Inflows (HEFI) as the dependent variable.
The observed precipitation (% of normal) from September 2011 to March 2012 (the antecedent
condition) was applied to the regression relationship to determine the expected April to June
2012 HEFI. The remaining fiscal year volume from July 2012 to March 2013 was defined using
a second regression relationship between June HEFI (as the explanatory variable) predicting July
to March HEFTI (as the dependent variable).
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2012 GRA PUB/MH 1-133

Reference: 2010 GRA - Risk Scenarios PUB/MH 1-150/2011/12 Power Resource Plan
Drought Risk Reserves

d) Please provide MH”s Drought Mitigation Plan or alternatively define the
appropriate steps that MH intends to undertake to minimize the financial impacts of
both a five year and seven year drought.

ANSWER:

Manitoba Hydro operates and dispatches its generation fleet and manages its export obligations
on an ongoing and continuous basis in a manner that maximizes net revenue while maintaining a
reliable and dependable supply for Manitobans. This practice is used under all water conditions,
including during droughts. So to the extent that the cost of drought can be mitigated this goal will
be achieved as a matter of course.

During lower flow and drought conditions when hydraulic supplies are insufficient to meet the
provincial demand, Manitoba Hydro augments the hydraulic supply with more expensive thermal
or purchased electricity, whether produced in province or in the extra-provincial markets. Under
extremely low flow conditions Manitoba thermal generation may be dispatched in order to
provide voltage or contingency support. Additional energy beyond these reliability needs is
generally purchased in the external markets given that Manitoba thermal generation is generally

much more expensive than energy purchased in the external markets.

Under drought conditions The Climate Change and Emissions Reduction Act permits Manitoba
Hydro to operate the coal fired unit at Brandon G.S. The decision to operate the station during
extreme drought conditions will be made at that time by the Executive of Manitoba Hydro
having considered all the relevant factors. Should Manitoba Hydro elect to operate the coal fired
unit, there may be some cost savings to the Corporation depending upon whether Brandon coal
fired energy displaces higher priced market energy.

To the extent that Manitoba Hydro is exposed to additional financial risk during drought as a
result of uncertain market and natural gas prices, Manitoba Hydro may choose to hedge that risk
by purchasing electricity/natural gas forward contracts or options. The decision to hedge to
manage Manitoba Hydro’s financial risk will be made by the Executive of Manitoba Hydro
having considered all the relevant factors at that time.
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2012 GRA PUB/MH 11-92

Reference: PUB/MH I-133 (d) Drought Management

a) Please confirm that MH does not have a formal drought mitigation plan and does
not intend to put one in place.

ANSWER:

As a predominantly hydraulic utility MH plans all of its operations to in effect act as a Drought
Plan. It should be recognized however that once a drought has commenced that it cannot be
mitigated. They are naturally occurring events, their timing and magnitude cannot be predicted
and Manitoba Hydro cannot change the volume of water available at any time including during
drought periods. Given those realities, Manitoba Hydro builds new generating plant, maintains
the readiness of its existing generation fleet and operates its reservoir storages at all times so that
under a repeat of historic worst drought conditions it has or will have adequate energy supplies to
meet its firm load obligations without having to declare an energy emergency.

To the extent that the cost of drought can be mitigated Manitoba Hydro does so through its
normal operating practices of managing reservoir storages, dispatching its generation fleet and
managing its export obligations and market activities in a manner that maximizes net revenue
while maintaining a reliable and dependable supply for Manitobans. This practice is continuous,
ongoing and is used under all water conditions, not just during droughts.
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2012 GRA PUB/MH 11-92

Reference: PUB/MH I-133 (d) Drought Management

b) Please confirm that MH does not employ a precipitation-runoff prediction process
in order to anticipate a pending drought, but rather employs actual flows and
reservoir at specific times in the year to confirm the existence of a drought.

ANSWER:

Manitoba Hydro does not rely on its predictive ability, whether based upon precipitation or

stream flow forecasting, to anticipate droughts.

Manitoba Hydro can confirm that its operational planning process relies on measured river flows
and reservoir inflows as the basis for its decision making process.
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. Needs For and Alternatives To
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2012 GRA PUB/MH 11-92

Reference: PUB/MH I-133 (d) Drought Management

¢) Please provide the specific processes and parameters (e.g. in April and September)
that MH employs to determine the existence of a drought situation.

ANSWER:

Manitoba Hydro monitors basin wide precipitation (seasonal, last 60 days, last week, daily), river
flows, and reservoir inflows throughout the year. This information provides input into Manitoba
Hydro’s antecedent forecasting procedures which produces water supply forecasts for the
balance of the year. These forecasts, as well as forecasts of other key inputs such as water
storage levels, reserve targets, committed load, market, and generator and transmission outages
are inputs to the HERMES model. Results from the HERMES model include revenue and cost
inputs to the IFF.

The existence of a drought can be indicated by:

a) Cumulative and current water supply conditions relative to long term normals, and
b) Net export revenues variance compared to those forecast in the IFF. Significant financial
variations associated with below average water conditions are indicative of drought.

Manitoba Hydro reviews current conditions, updates forecasts and prepares operating plan
updates on a weekly basis. The Manitoba Hydro executive is provided water supply condition
update reports on a weekly basis. The Export Power Risk Management Committee meets
quarterly to review current water conditions and updated net export revenue projections for the
balance of the year under a range of scenarios. During periods of significant drought the EPRMC

reviews the situation more frequently.

For additional information on Manitoba Hydro’s antecedent forecasting procedures and the
HERMES model please review Chapter 3 of the Manitoba Hydro External Quality Review,
“Forecasting Models”, dated April 15, 2010.
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2012 GRA PUB/MH 11-92

Reference: PUB/MH I-133 (d) Drought Management

d) Please confirm that because MH does not attempt to predict drought situations
there is only minimal opportunity to mitigate the cost of an imminent drought.

ANSWER:

Not confirmed.

Manitoba Hydro is well-prepared to recognize the onset of drought and to take actions
appropriate to address current and potential water supply conditions. As explained in part ¢) of
this question, Manitoba Hydro continually monitors conditions as a normal course of business
and responds weekly through appropriate revisions to its operating plans.

However, because precipitation and river flows are mean reverting and because Manitoba Hydro
protects against worst case drought conditions, in most circumstances Manitoba Hydro’s actions,
although justified, are conservative with resultant additional costs or lost opportunity costs. This
is because on average water conditions do improve and in some cases, such as in the spring-fall
2010 period, to such an extent that water held back in storage due to concern about low inflows,
is subsequently spilled as the result of flood inflows.
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. Needs For and Alternatives To
AMya(?r!gOba LCA/MH l1-462

SUBJECT: Drought Impact, MISO

QUESTION:
Please describe how Manitoba Hydro could use the MISO market to mitigate the financial

impact from a drought.

RESPONSE:
Manitoba Hydro relies on its gas fired thermal generation at Brandon and Selkirk for

dependable energy during droughts.

Compared to energy purchased in the MISO market this Manitoba supply is relatively
expensive. For example, the heat rate at both stations under base load operations is at least
12.5 Dth/MWh plus start up costs. Assuming a gas cost of $4/Dth, the pure energy cost from
these facilities is $550/MWh. The average implied heat rate in the MISO market is about 8
Dth/MWh which with the same cost of gas would result in a cost of $32/MWh for a market
purchase. So on the average, burning gas in Manitoba for energy purposes is at least 56% more
expensive than purchased energy. This is a result of the difference in heat rates, and is true

regardless of the cost of natural gas.

Recognizing this situation, Manitoba Hydro can mitigate the financial impact of the drought by
purchasing energy from MISO either to serve Manitoba load or to meet its export contract
obligations. In order to achieve this, following the opening of the MISO standard market in
2005, Manitoba Hydro negotiated amendments to most existing export agreements giving
Manitoba Hydro the flexibility to make an economic choice to supply energy from its own
resources or to purchase lower priced energy from the MISO market. Provisions to financially

settle obligations have been included in all new agreements negotiated after 2005.
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Further, since the drought, Manitoba Hydro has purchased all available MISO northbound
transmission service between MISO and Manitoba. Previously this service was owned by
Manitoba Hydro export counterparties which meant Manitoba Hydro had to involve them in
any purchases that used this transmission service. With the ownership of these transmission
positions, Manitoba Hydro can now purchase energy on an as-needed hourly basis directly from
the MISO market without involving a third party. As a result Manitoba Hydro no longer has to

rely on fixed price multi-hour arrangements traditionally only available on a bilateral basis.
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SUBJECT: Drought Impact, MISO

QUESTION:
How would the 2003 drought have been managed differently if Manitoba Hydro had the MISO

market available to it.

RESPONSE:
During the 2003 drought Manitoba Hydro did not own the MISO northbound transmission

service reservations, the MISO market did not exist and Manitoba Hydro’s bilateral export
contracts had to be served at the border. Therefore the full benefits of the current situation
described in the response to LCA/MH 1I-462 were not available. It should be noted that even
without having these options, Manitoba Hydro was still able to achieve significant savings
through bilateral arrangements to purchase energy which avoided base load operations of its

natural gas fired generators.
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. Needs For and Alternatives To
AMyEIé\%Oba LCA/MH lI1-467

SUBJECT: Reservoir Operation

QUESTION:
Please provide the references to the risk review proceeding discussed on the November 13,

2013 call with La Capra Associates.

RESPONSE:
Please refer to the following links and linked documents from the 2010-11 & 2011-12 GRA and

Risk Review hearing:
References
2010/11 and 2011/12 Rates and Risk Review Hearing:

http://www.pub.gov.mb.ca/mhgra-index.html

Exhibit #MH-4-7 KPMG's April 2010 Report and Appendices:

http://www.pub.gov.mb.ca/exhibits/mh-4-7.pdf

Exhibit #MH-61 KPMG Direct Evidence:

http://www.pub.gov.mb.ca/exhibits/mh-61.pdf

Exhibit #MH-55 ICF Direct Testimony:

http://www.pub.gov.mb.ca/exhibits/mh-55.pdf
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SUBJECT: Reservoir Operation; opportunity sales

PREAMBLE: Please provide the following monthly historical data from the year 2000
through the time with the latest available data. Please provide the data in electronic
spreadsheet format.

QUESTION:
Opportunity imports in MWh, separately for off-peak and peak periods.

RESPONSE:

The response to this Information Request includes Commercially Sensitive Information and has

been filed in confidence with the Public Utilities Board.
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AMyaél%Oba LCA/MH 11-468b

SUBJECT: Reservoir Operation; opportunity sales

PREAMBLE: Please provide the following monthly historical data from the year 2000
through the time with the latest available data. Please provide the data in electronic
spreadsheet format.

QUESTION:

Opportunity import costs in dollars, separately for off-peak and peak periods.

RESPONSE:

The response to this Information Request includes Commercially Sensitive Information and has

been filed in confidence with the Public Utilities Board.
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SUBJECT: Reservoir Operation; opportunity sales

PREAMBLE: Please provide the following monthly historical data from the year 2000
through the time with the latest available data. Please provide the data in electronic
spreadsheet format.

QUESTION:
Opportunity exports in MWh, separately for off-peak and peak periods.

RESPONSE:

The response to this Information Request includes Commercially Sensitive Information and has

been filed in confidence with the Public Utilities Board.
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AMyaél%Oba LCA/MH lI1-468d

SUBJECT: Reservoir Operation; opportunity sales

PREAMBLE: Please provide the following monthly historical data from the year 2000
through the time with the latest available data. Please provide the data in electronic
spreadsheet format.

QUESTION:

Opportunity export revenues in dollars, separately for off-peak and peak periods.

RESPONSE:

The response to this Information Request includes Commercially Sensitive Information and has

been filed in confidence with the Public Utilities Board.
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SUBJECT: New Cases

PREAMBLE: This question references documents Manitoba Hydro has labeled as
commercially sensitive information. For the new All CCGT Case with the buildout shown

in the following:

March 2014 Page 1 of 6



tI\Manitoba
Hydro

Needs For and Alternatives To
LCA/MH 11-469a

Date: November 12, 2013

System Firm Winter Peak Demand and Capacity Resources (MW) & generation
NFAT 2012 Reference
All Combined Cycle Gas

Fiscal vear 2012/13  2013/14 204415 2015/16 2016/17 201718 2018/19 201%/20 2020421 2021/22 2022/23 2023/24 2024/25 2025/26 2026/27 2027/28 2028/29 2028/30
[Power Resources
Mew PowWer Resources
New Hydro
Conawapa
Heeyask
1 Total New Hydro
New Thermal
SC0GT
CCeT 357 357 357 357 714 714 714 714
F Total Mew Tharmal 357 357 357 357 714 Tia 714 Ti4
New Imports
Contracted
Proposed
S Total Mew Imports
2 Total New Power Resources 14243 357 357 357 357 714 7ia 714 714
Base Supply Power Resources
Existing Hydro 5166 3177 3177 3177 3177 5177 3177 3177 5177 3177 5177 3177 3177 3177 5177 3177 3177 3177
Existing Thermal
Brandon Coal - Unit 5 105 105 105 105 105 105 105
Selkirk Gas 132 132 132 13z 132 132 132 132 132 132 132 132 132 132 132 132 132 1324
Brandon Units -7 SCGT 280 2B0 280 20 280 280 280 280 280 280 280 280 280 280 280 280 280 250
Contracted Imparts 350 550 335 385 383 3as 385 385 385 3835 385 383 385
Propased Imports 220 220 220 220 220 220 220 220 220 220 220
Pointe du Bois Rebuild
Bipole Il Reduced Losses a0 a0 =0 a0 a0 a0 0] 20 a0 a0 B0 a0 o)
= Total Base Supply Power Resources 6233 6244 6299 6209 65299 6389 6389 6284 6284 6284 6284 6284 6284 5679 5679 5679 5 679 5 679
s Total Power Resources a+3 6233 6244 6299 6299 6299 6389 6389 6 284 6284 6284 6641 6641 6631 6036 6393 6393 6393 6 393
Peak Demand
2012 Base Load Forecast 44891 4809 4677 4738 4784 4374 4839 5024 5109 3182 5276 3 360 3445 5528 5611 5695 53779 3 BE3|
Less: 2012 Base DSM Forecast -12 -3 -58 -77 -85 -111 -127 -142 -154 - 165 -176 -181 - 185 -189 -1o04 - 1953 -193 -193]
7 Manitoba Net Load 4473 4573 4613 4 661 4 699 4763 4832 4 882 4855 5027 5100 5173 5 260 5339 5417 5 500 5586 5672
Contracted Exports 605 605 605 358 358 358 358 358 358 358 358 358 358
Proposed Exports
£ Total Exports 603 605 605 358 358 358 358 358 358 358 358 358 358
= Total Peak Demand 748 5084 5178 5224 5018 5057 5121 5180 5 240 5313 5385 5458 5537 5618 5339 5417 5 500 5 586 5672
10 Resarves 463 483 S0E 559 564 571 SE0 SB6 535 603 612 621 631 641 650 G660 &70 651
11 System Surplus &5-10 GBE 583 567 721 678 [-r 613 458 376 296 571 483 392 56 326 233 137 a0
12 Less: Brandon Unit 5 - 105 - 105 -105 - 105 - 105 -105 -105
Exportable Surplus 11412 581 478 462 616 573 582 514 458 376 286 571 483 392 56 326 233 137 401
NFAT - CONFIDENTIAL 1
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tI\Manitoba
Hydro

Needs For and Alternatives To
LCA/MH 11-469a

Date: November 12,2013

System Firm Winter Peak Demand and Capacity Resources [MW) & generation
NFAT 2012 Reference

All Combined Cycle Gas
Fiscal vear 2030/31 2034732 2032/33 2033/34 203435 2035/36 2036/37 2037/38 203839 2039/40 2040/41 2041792 2042/43 204344 2044/45 2045/46 2046/47 2047/48
Power Resources
Mew Power Resources
Mew Hydro
Conawapa
Keeyask
1 Total Mew Hydro
Mew Thermal
SCGT
CCGT 1071 1071 1071 1071 1428 1428 1428 1428 1785 1785 1785 2142 2142 2142 2499 2455 2493 2 409
2 Total New Thermal 1071 1071 1071 1071 1428 1428 1428 1428 1785 1785 1785 2142 2142 2142 2499 24599 2493 2 499
MNew Imports
Contracted
Proposed
3 Total Mew Imports
4 Total New Power Resources 14243 1071 1071 1071 1071 1428 1428 1428 1428 1785 1785 1785 2142 2142 2142 2459 2 459 2 499 2 400
Base Supply Power Resources
Existing Hydro 5177 5177 5177 5177 5177 5177 5177 5177 5177 5177 5177 5177 5177 5177 5177 5177 5177 5177
Existing Thermal
Brandon Coal - Unit 5
Selkirk Gas 132 132 132 132 132 132 132 132 132 132 132 132 132 132 132 132 132 132
Brandon Units §-7 SCGT 2E0 2B0 280 280 280 280 280 280 280 2E0 280 2E0 280 280 280 280 280 20|
contracted iImparts
Proposed Impaorts
Pointe du Bois Rebuild 43 43 43 43 43 43 43 43 43 43 43 43 43 43 43 43 43 43
Bipole Il Reduced Losses a0 20 a0 20 20 20 20 50 90 a0 90 a0 20 a0 20 20 90 20
3 Total Base Supply Power Resources 3722 5722 5722 3722 3722 5722 3722 3722 3722 5722 5722 5722 5722 5722 3722 3722 5722 53722
= Total Power Resources a4+3 6793 6793 6793 6793 7150 7 150 7150 7150 7 507 7507 7507 7 BG4 7 BG4 7 Bhd B221 8221 B221 8221
Peak Demand
2012 Base Load Forecast 5847 6032 6116 & 200 6264 6 368 6452 6537 6621 & 705 6 785 6873 6957 7042 7126 7210 7294 7 375
Less: 2012 Base DM Forecast -190 - 189 - 185 -178 -172 - 166 - 161 -134 -148 -138 -131 -124 -117 -110 -102 -93 - 88 - 81
7 Manitoba Net Load 5757 SE43 5831 G022 6112 6202 6201 6383 6475 6567 6658 6749 &840 6932 7024 7115 7 206 7 297
contracted Exports
Proposed Exports
= Total Exports
2 Total Peak Demand THE 5757 5 B43 5931 6022 6112 6 202 6291 6383 6475 & 567 6 658 6749 6 BA0 6932 7024 7115 7 206 7 297
10 Rasarves 691 701 712 723 733 744 733 766 777 7ag 799 810 B21 832 243 E54 865 E76|
11 System Surplus 59-10 345 249 150 48 305 204 104 1 255 152 50 305 203 100 354 252 150 45
12 Less: Brandon Unit 3
Exportable Surplus 11+ 345 249 150 48 305 204 104 1 235 152 30 305 203 100 354 252 150 Al!-l
NFAT - CONFIDENTIAL 2
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tI\Manitoba
Hydro

Needs For and Alternatives To
LCA/MH 11-469a

Date: November 12, 2013

System Firm Energy Demand and Dependable Resources [GWh]) & generation

NFAT 2012 Reference
All Combined Cycle Gas
Fiscal Year 2012/13  2013/14 200415 2015/16 2016/17 2017/18 2016/19 201920 2020/21 2021/22 2022/23 2023/24 2024/25 2025/26 2026/27 2027/28 202E/29 202930
Power RESOUNCEs
New Power REsouUrces
New Hydra
Conawapa
Keayask
Motigi
Manasan
Early Moming
First Rapids
1 Total Mew Hydro
New Thermal
SCGT
CCGT 2706 2706 2 706 2 706 5412 541z 5412 5412
2 Total Mew Thermal 2706 2706 2706 2706 5412 5412 5412 5412
New Imports
contracted
Proposed
3 Total New Imports
a Mew Wind
3 Total Mew Power Resources L+Z+3+3 2 706 2 T06 2 706 2 TG 5412 5412 5412 5412
Base Supply Power ReSOUrces
Existing Hydro 21 657 21550 21540 21930 21910 21 890 21 380 21 860 21 850 21 Bag 21 B30 21 B30 21 820 21 81D 21810 21 300 21730 21 790
Existing Thermal
grandon Coal - Unit 5 B11 B11 B11 511 811 811 311 592
Selkirk Gas 953 953 953 953 953 953 953 953 953 553 953 953 953 953 953 953 953 953
Brandon Units 67 SCGT 2354 2354 2354 2354 2354 2354 2354 2354 2354 2354 2354 2354 2354 2354 2354 2354 2354 2 354)
Contracted Imports 2705 2705 1343 1533 1639 1639 1639 1639 1639 1639 1639 1633 1638 Z71
Proposed Imports TEL 936 9386 Q36 936 936 936 536 936 936 936 155
Hydro adjustrment 3a0 340 373 7s4 S48 548 Baa aas 843 Baa Eaa Baa 4 135
Market Purchases 363 363 338 583 483 493 483 433 493 433 493 433 453 2617 3043 3068 3 068 3068
Existing Wind TES 777 el el 777 7T 77 77 brrl 7 el el rrrd 7T 777 777 krrd 777
Fointe du Bois Rebuild
Bipole 11l Reduced Losses 230 230 239 239 239 235 239 239 239 230 230 239 239
& Total Base Supply Power Resources 29 589 30253 30276 3D 677 30717 30 936 30 926 30 687 30 085 30 075 30 DES 30065 30055 29 315 28176 291591 29 181 29181
7 Total Power Resources 546 29 989 30253 30276 30 677 30717 30 936 30 926 30 687 30 085 30 075 32771 32771 32 761 32 021 34 588 34 603 34 593 34593
Manitoba Domestic Load
2012 Base Load Forecast 24 561 25734 26071 26 393 26677 27 128 27 616 27919 28 400 28 B39 29 322 28773 30239 30 691 31158 31524 32053 323511
Construction Power - Hydro i 0 30 30 35
Less: 2012 Base DM Forecast -62 -173 -271 - 356 -436 - 509 - 583 -5643 - 693 - Tan -TEZ - 805 - 820 - 5841 - B65 - 866 - 850 - 832
Dermand Side Management Aggrassive
= Manitoba Met Load 24 99 25561 25 B00 26037 26241 26 619 27 033 27 276 27 707 28119 28 540 2E974 29 419 20 BeD 30 203 30758 31233 31714
Contracted Exports 3253 3156 3156 2115 201z 201z 201z 2012 2012 2012 2012 2012 2012 249 145 145 145 145
Proposed Exports 152 162 162 16z 162 162 162 162 162 162
Less: Adverse Water -91 - 309 - 370 - 370 - 370 -370 - 370 - 370 - 370 - 370 - 370 -61
5 Total Met Exports 3 202 3156 3156 1 958 1804 1804 1 804 1804 1804 1 ED4 1 804 1 504 1 504 1BR 145 145 145 145
10 Total Energy Demand B+3 28 101 2ETLT 2B 956 2B D05 2B 045 2B 423 28 837 29 080 29511 29 523 30 344 J0DTTE 31223 30 DB 30438 30903 31 378 31 859
11 System Surplus 710 1 EE8 1536 1320 2672 2672 2513 2089 1607 574 152 2427 1993 1538 1973 4150 3700 3215 2734
12 Less @ Brandon Unit 5 -B11 -B11 -B11 - 811 -811 - 811 - 811 -592
13 Adwerse Water -91 - 309 - 370 - 370 - 370 - 370 - 370 - 370 - 370 - 370 - 370 - 61
Exportable Surplus 11+12+13 SB6 725 509 1552 1491 1332 908 545 204 2057 1623 1 168 1912 4150 3700 3215 2 734§
NFAT - CONFIDENTIAL 3
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tI\Manitoba
Hydro

Needs For and Alternatives To
LCA/MH 11-469a

Date: November 12, 2013

System Firm Energy Demand and Dependable Resources (GWh) & generation

NFAT 2012 Reference
All Combined Cyele Gas
Fiscal year 2030/31 2031/32 2032/33 2033/34 2034/35 2035/36 2036/37 203738 2035/3% 2039/40 2040/41 204142 204243 2043744 2044745 2045/46 2046/47 2047/48
Power Resources
New Power REsOUnces
New Hydro
Conawapa
wesyash
Motigi
Manasan
Early Moming
First Rapids
1 Total Mew Hydro
New Thermal
SCGT
CCET 3 118 E118 B11B B 11E 10824 10824 10 824 10324 13530 13 530 13 530 16236 16 236 16 236 18942 18842 18942 18942
2 Total Mew Thermal 8118 Bl18 8118 B11B 10824 10824 10824 10824 13530 13530 13 530 16236 16 36 16 236 18942 18842 183942 18342
New Imports
contracted
Proposed
3 Total Mew Imports
4 New Wind
3 Total New Power Resources 14243+3 8118 E1l18 8118 B 11E 10824 10824 10 824 10 824 13 530 13 530 13 530 16236 16 36 16 236 189042 18042 18 942 18 942
Base Supply POWer Resources
Existing Hydro 21TED 21780 217 21 760 21760 21750 21740 21740 21730 21730 21 720 21710 21 710 21 700 21 690 216590 21 680 21 6704
Existing Tharmal
Brandon Coal - Unit 5
selkirk Gas 953 953 953 953 953 953 953 953 953 953 953 953 953 953 953 953 953 953
Brandon Units 67 SCET 235 233 2354 2354 2354 2354 Z354 2354 2354 2354 2354 2334 2354 2354 2354 2354 Z354 2334
Contracted Imports
Proposed Imports
Hydro Adjustrment
Market Purchases 3068 3 0GB 3 DGE 3 058 3068 3068 3068 3068 3063 3063 3 D6E 3 0GB 3 0GB 3 058 3068 3068 3068 3068,
Existing Wind 77 el e 777 777 777 777 77 7 7 el el e 777 777 7T Frr ??j
Pointz du Bois Rebuild -] 150 150 15D 150 150 150 150 150 150 15D 150 150 15D 150 150 150 15
Bipole Il Reduced Losses 239 239 239 235 239 239 238 239 239 239 235 239 239 235 239 239 239 239
& Total Base Supply Power Resources 29231 20321 29311 25 301 28301 292091 20 281 29281 29271 29271 29 261 20251 29 751 20241 28231 29231 28221 29211
7 Total Power Resources HE 37 349 37435 37425 37 415 40 125 40115 40 105 40 105 42 801 4Z B0l 42 751 45 487 45 487 45 477 48 173 48 173 48 163 43 153
Manitoba Domestic Load
2012 Base Load Forecast 32 967 33425 33 BE2 34 340 24708 35255 35713 38170 365628 37085 37 543 3E D01 3B 458 3B 01& 30373 30831 40 238 40 745
Construction Power - Hydro 30 10
Less: 2012 Base DSM Forecast - B16 - 803 -7 - 743 -711 - 682 - 657 - 628 - 598 - 568 - 540 - 516 - 487 - 455 -431 - 404 -377 - 349
Demand Side Management Aggressive
= Manitoba Mat Load 32181 32632 33103 33 597 34087 34573 35 056 35542 36 030 36 517 37 03 37 485 37971 38 457 35542 39427 39911 40 397
Ccontracted Exports 145 145 1as 145 145 145 1as 145 1as5 145 145 145 145 145 145 145 1as 145
Proposed Exports
Less: Adverse Water
5 Total Net Exports 145 145 145 145 145 145 145 145 145 145 145 145 145 145 145 145 145 145
10 Total Energy Demand B+8 32 326 32777 33248 33 742 34232 34718 35 201 35 687 36175 36 662 37 148 37 630 38 116 38 602 39087 39572 A0 056 40 542}
11 System Surplus 7-10 5023 4662 4181 3677 5883 5397 4904 4418 6626 6139 5643 T 857 TITL [:-r 9086 BBOL B 107 7 611)
12 Less © Brandon Unit 5
13 Adverse Water
Exportable surplus 11+12+13 5023 4662 4181 3 677 5893 5397 4904 4418 6626 6139 5 643 7 857 T3ITL B BYS 9086 B B01 B8 107 7 611]
NFAT - CONFIDENTIAL 4
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M;lgrltt)Oba LCA/MH 11-469a

QUESTION:
Please provide an update to the NPV output tables in Appendix 9.3 with the results of all 27

cases or confirm the tables provided in the Attachment to this question are correct.

RESPONSE:

The economics attachment included by La Capra with this Information Request contains an
error as well as commercially sensitive information. This attachment has been corrected and a
publicly disclosable version in the form of economics tables provided in the NFAT submission
Appendix 9.3 as well as an updated S Curve is provided as Attachment 1. The supply/demand
tables provided by LCA in this Information Request are correct and have been included as

Attachment 2.

The remaining information required to respond to this Information Request contains

Commercially Sensitive Information has been filed confidence with the PUB.
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Needs For and Alternatives To
LCA/MH l1I-469a Attachment 1

All CCGT SUPPLEMENTAL TABLE 001 Energy Price Reference
ECONOMIC SUMMARY Discount Rate Reference
NFAT 2012 Capital Cost Reference
Capital and Related Costs (Millions of 2014$) Net Average Flow Related Revenue (Millions of 2014$)
Conawapa Keeyask | Thermal Wind Transmission Total ‘ Capital Fixed Gross Water Thermal Power Net
FYB GS GS GS GS GOT US T/L Capital Taxes 0&M Revenue Rental Burn Purchases | Revenue
2012 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2013 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2014 0.00 62.96 0.00 0.00 9.87 0.00 72.82 0.36 0.00 312.96 102.97 19.80 97.89 92.30
2015 0.00 0.00 0.00 0.00 9.87 0.00 9.87 0.41 0.00 344.96 101.09 23.52 102.04 118.31
2016 0.00 0.00 0.00 0.00 9.87 0.00 9.87 0.46 0.00 354.71 99.24 24.61 104.31 126.54
2017 0.00 0.00 0.00 0.00 9.87 0.00 9.87 0.51 0.00 373.23 97.67 25.25 106.21 144.09
2018 0.00 0.00 0.36 0.00 0.00 0.00 0.36 0.51 0.00 352.87 94.88 27.63 108.96 121.39
2019 0.00 0.00 146.09 0.00 0.00 0.00 146.09 1.24 0.00 344.28 92.94 24.94 110.41 115.99
2020 0.00 0.00 232.87 0.00 0.00 0.00 232.87 2.30 0.00 379.02 92.87 19.68 120.21 146.26
2021 0.00 0.00 116.34 0.00 9.28 0.00 125.62 2.82 0.00 387.72 91.79 16.33 128.28 151.32
2022 0.00 0.00 7.00 0.00 0.00 0.00 7.00 2.85 6.91 408.24 89.38 67.78 114.75 136.34
2023 0.00 0.00 149.04 0.00 0.00 0.00 149.04 3.60 6.91 396.95 87.24 76.16 120.16 113.40
2024 0.00 0.00 21531 0.00 0.00 0.00 21531 4.67 6.91 397.75 86.47 80.11 121.88 109.30
2025 0.00 0.00 98.51 0.00 73.08 0.00 171.59 5.52 6.91 326.22 86.11 66.83 117.37 55.90
2026 0.00 0.00 7.09 0.00 0.00 0.00 7.09 5.56 13.84 333.28 83.78 108.92 112.38 28.19
2027 0.00 0.00 152.04 0.00 0.00 0.00 152.04 6.32 13.84 314.01 81.69 118.33 116.20 -2.21
2028 0.00 0.00 219.65 0.00 0.00 0.00 219.65 7.41 13.84 296.99 80.12 125.16 118.86 -27.14
2029 0.00 0.00 98.38 0.00 0.00 0.00 98.38 7.91 13.84 277.41 78.56 133.90 121.45 -56.49
2030 0.00 0.00 7.23 0.00 0.00 0.00 7.23 7.94 20.76 299.99 78.17 161.94 115.35 -55.47
2031 0.00 0.00 155.10 0.00 0.00 0.00 155.10 8.72 20.77 286.94 76.71 170.98 118.41 -79.16
2032 0.00 0.00 224.08 0.00 0.00 0.00 224.08 9.84 20.78 271.57 75.29 180.73 121.11 -105.56
2033 0.00 0.00 100.36 0.00 61.48 0.00 161.84 10.65 20.78 256.34 74.29 188.03 122.16 -128.14
2034 0.00 0.00 7.38 0.00 0.00 0.00 7.38 10.68 27.71 261.80 72.90 220.81 120.66 -152.57
2035 0.00 0.00 158.23 0.00 0.00 0.00 158.23 11.48 27.71 246.50 71.47 234.12 123.25 -182.33
2036 0.00 0.00 228.59 0.00 0.00 0.00 228.59 12.62 27.71 231.43 70.18 246.98 125.84 -211.57
2037 0.00 0.00 102.38 0.00 0.00 0.00 102.38 13.13 27.71 217.40 69.23 256.89 128.00 -236.72
2038 0.00 0.00 168.14 0.00 0.00 0.00 168.14 13.97 34.63 217.40 67.95 287.47 129.10 -267.12
2039 0.00 0.00 232.04 0.00 0.00 0.00 232.04 15.13 34.64 202.52 66.72 303.05 138.32 -305.57
2040 0.00 0.00 103.92 0.00 61.48 0.00 165.40 15.96 34.64 199.02 65.67 324.61 140.45 -331.71
2041 0.00 0.00 170.68 0.00 0.00 0.00 170.68 16.81 41.58 209.46 64.47 362.51 141.60 -359.11
2042 0.00 0.00 235.53 0.00 0.00 0.00 235.53 17.99 41.58 204.82 63.30 386.83 144.37 -389.68
2043 0.00 0.00 105.49 0.00 0.00 0.00 105.49 18.52 41.58 200.49 62.23 411.50 146.37 -419.61
2044 0.00 0.00 7.76 0.00 0.00 0.00 7.76 18.56 48.49 204.99 61.07 446.53 147.89 -450.51
2045 0.00 0.00 0.00 0.00 0.00 0.00 0.00 18.56 48.50 200.76 59.94 474.17 150.55 -483.90
2046 0.00 0.00 0.00 0.00 0.00 0.00 0.00 18.56 48.50 200.98 59.44 490.03 151.87 -500.36
2047 0.00 0.00 0.00 0.00 0.00 0.00 0.00 18.56 48.51 186.20 57.88 522.61 155.67 -549.96
2048 0.00 0.00 0.00 0.00 0.00 0.00 0.00 18.56 48.52 195.98 59.09 495.60 152.70 -511.41
2049 0.00 0.00 146.09 0.00 9.87 0.00 155.96 18.56 48.52 195.98 59.09 495.60 152.70 -511.41
2050 0.00 0.00 211.06 0.00 9.87 0.00 220.92 18.56 48.52 195.98 59.09 495.60 152.70 -511.41
2051 0.00 0.00 94.53 0.00 9.87 0.00 104.39 18.56 48.52 195.98 59.09 495.60 152.70 -511.41
2052 0.00 0.00 6.95 0.00 9.87 0.00 16.82 18.56 48.52 195.98 59.09 495.60 152.70 -511.41
2053 0.00 0.00 149.04 0.00 0.00 0.00 149.04 18.56 48.52 195.98 59.09 495.60 152.70 -511.41
2054 0.00 0.00 21531 0.00 0.00 0.00 21531 18.56 48.52 195.98 59.09 495.60 152.70 -511.41
2055 0.00 0.00 96.43 0.00 0.00 0.00 96.43 18.56 48.52 195.98 59.09 495.60 152.70 -511.41
2056 0.00 0.00 7.09 0.00 9.28 0.00 16.37 18.56 48.52 195.98 59.09 495.60 152.70 -511.41
2057 0.00 0.00 152.04 0.00 0.00 0.00 152.04 18.56 48.52 195.98 59.09 495.60 152.70 -511.41
2058 0.00 0.00 219.65 0.00 0.00 0.00 219.65 18.56 48.52 195.98 59.09 495.60 152.70 -511.41
2059 0.00 0.00 98.38 0.00 0.00 0.00 98.38 18.56 48.52 195.98 59.09 495.60 152.70 -511.41
2060 0.00 0.00 7.23 0.00 54.81 0.00 62.04 18.56 48.52 195.98 59.09 495.60 152.70 -511.41
2061 0.00 0.00 155.10 0.00 0.00 0.00 155.10 18.56 48.52 195.98 59.09 495.60 152.70 -511.41
2062 0.00 0.00 224.08 0.00 0.00 0.00 224.08 18.56 48.52 195.98 59.09 495.60 152.70 -511.41
2063 0.00 0.00 100.36 0.00 0.00 0.00 100.36 18.56 48.52 195.98 59.09 495.60 152.70 -511.41
2064 0.00 0.00 7.38 0.00 0.00 0.00 7.38 18.56 48.52 195.98 59.09 495.60 152.70 -511.41
2065 0.00 0.00 158.23 0.00 0.00 0.00 158.23 18.56 48.52 195.98 59.09 495.60 152.70 -511.41
2066 0.00 0.00 228.59 0.00 0.00 0.00 228.59 18.56 48.52 195.98 59.09 495.60 152.70 -511.41
2067 0.00 0.00 102.38 0.00 0.00 0.00 102.38 18.56 48.52 195.98 59.09 495.60 152.70 -511.41
2068 0.00 0.00 168.14 0.00 46.11 0.00 214.25 18.56 48.52 195.98 59.09 495.60 152.70 -511.41
2069 0.00 0.00 232.04 0.00 0.00 0.00 232.04 18.56 48.52 195.98 59.09 495.60 152.70 -511.41
2070 0.00 0.00 103.92 0.00 0.00 0.00 103.92 18.56 48.52 195.98 59.09 495.60 152.70 -511.41
2071 0.00 0.00 170.68 0.00 0.00 0.00 170.68 18.56 48.52 195.98 59.09 495.60 152.70 -511.41
2072 0.00 0.00 235.53 0.00 0.00 0.00 235.53 18.56 48.52 195.98 59.09 495.60 152.70 -511.41
2073 0.00 0.00 105.49 0.00 0.00 0.00 105.49 18.56 48.52 195.98 59.09 495.60 152.70 -511.41
2074 0.00 0.00 7.76 0.00 0.00 0.00 7.76 18.56 48.52 195.98 59.09 495.60 152.70 -511.41
2075 0.00 0.00 0.00 0.00 64.38 0.00 64.38 18.56 48.52 195.98 59.09 495.60 152.70 -511.41
2076 0.00 0.00 0.00 0.00 0.00 0.00 0.00 18.56 48.52 195.98 59.09 495.60 152.70 -511.41
2077 0.00 0.00 0.00 0.00 0.00 0.00 0.00 18.56 48.52 195.98 59.09 495.60 152.70 -511.41
2078 0.00 0.00 0.00 0.00 0.00 0.00 0.00 18.56 48.52 195.98 59.09 495.60 152.70 -511.41
2079 0.00 0.00 146.09 0.00 0.00 0.00 146.09 18.56 48.52 195.98 59.09 495.60 152.70 -511.41
2080 0.00 0.00 211.06 0.00 0.00 0.00 211.06 18.56 48.52 195.98 59.09 495.60 152.70 -511.41
2081 0.00 0.00 94.53 0.00 0.00 0.00 94.53 18.56 48.52 195.98 59.09 495.60 152.70 -511.41
2082 0.00 0.00 6.95 0.00 0.00 0.00 6.95 18.56 48.52 195.98 59.09 495.60 152.70 -511.41
2083 0.00 0.00 149.04 0.00 15.37 0.00 164.41 18.56 48.52 195.98 59.09 495.60 152.70 -511.41
2084 0.00 0.00 21531 0.00 9.87 0.00 225.18 18.56 48.52 195.98 59.09 495.60 152.70 -511.41
2085 0.00 0.00 96.43 0.00 9.87 0.00 106.30 18.56 48.52 195.98 59.09 495.60 152.70 -511.41
2086 0.00 0.00 7.09 0.00 9.87 0.00 16.96 18.56 48.52 195.98 59.09 495.60 152.70 -511.41
2087 0.00 0.00 152.04 0.00 9.87 0.00 161.90 18.56 48.52 195.98 59.09 495.60 152.70 -511.41
2088 0.00 0.00 219.65 0.00 0.00 0.00 219.65 18.56 48.52 195.98 59.09 495.60 152.70 -511.41
2089 0.00 0.00 98.38 0.00 0.00 0.00 98.38 18.56 48.52 195.98 59.09 495.60 152.70 -511.41
2090 0.00 0.00 7.23 0.00 15.37 0.00 22.60 18.56 48.52 195.98 59.09 495.60 152.70 -511.41
Salvage Value 0.00 0.00 45.29 0.00 2.96 0.00 48.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00
PV @ 5.05% I 0.00 62.96 1897.95 0.00 145.86 0.00 2106.76 168.99 388.72 I 5977.50 1631.52 3880.52 2529.38 -2063.92 I
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Needs For and Alternatives To
LCA/MH l1I-469a Attachment 1

All CCGT SUPPLEMENTAL TABLE 002 Energy Price Reference
ECONOMIC SUMMARY Discount Rate Reference
NFAT 2012 Capital Cost High
Capital and Related Costs (Millions of 2014$) Net Average Flow Related Revenue (Millions of 2014$)
Conawapa Keeyask | Thermal Wind Transmission Total ‘ Capital Fixed Gross Water Thermal Power Net
FYB GS GS GS GS GOT US T/L Capital Taxes 0&M Revenue Rental Burn Purchases | Revenue
2012 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2013 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2014 0.00 62.96 0.00 0.00 9.87 0.00 72.82 0.36 0.00 312.96 102.97 19.80 97.89 92.30
2015 0.00 0.00 0.00 0.00 9.87 0.00 9.87 0.41 0.00 344.96 101.09 23.52 102.04 118.31
2016 0.00 0.00 0.00 0.00 9.87 0.00 9.87 0.46 0.00 354.71 99.24 24.61 104.31 126.54
2017 0.00 0.00 0.00 0.00 9.87 0.00 9.87 0.51 0.00 373.23 97.67 25.25 106.21 144.09
2018 0.00 0.00 0.36 0.00 0.00 0.00 0.36 0.51 0.00 352.87 94.88 27.63 108.96 121.39
2019 0.00 0.00 204.33 0.00 0.00 0.00 204.33 153 0.00 344.28 92.94 24.94 110.41 115.99
2020 0.00 0.00 317.59 0.00 0.00 0.00 317.59 3.01 0.00 379.02 92.87 19.68 120.21 146.26
2021 0.00 0.00 154.55 0.00 12.08 0.00 166.63 3.74 0.00 387.72 91.79 16.33 128.28 151.32
2022 0.00 0.00 9.83 0.00 0.00 0.00 9.83 3.79 6.91 408.24 89.38 67.78 114.75 136.34
2023 0.00 0.00 210.11 0.00 0.00 0.00 210.11 4.84 6.91 396.95 87.24 76.16 120.16 113.40
2024 0.00 0.00 304.15 0.00 0.00 0.00 304.15 6.36 6.91 397.75 86.47 80.11 121.88 109.30
2025 0.00 0.00 138.57 0.00 95.12 0.00 233.70 7.52 6.91 326.22 86.11 66.83 117.37 55.90
2026 0.00 0.00 10.06 0.00 0.00 0.00 10.06 7.57 13.84 333.28 83.78 108.92 112.38 28.19
2027 0.00 0.00 216.06 0.00 0.00 0.00 216.06 8.65 13.84 314.01 81.69 118.33 116.20 -2.21
2028 0.00 0.00 312.76 0.00 0.00 0.00 312.76 10.21 13.84 296.99 80.12 125.16 118.86 -27.14
2029 0.00 0.00 140.36 0.00 0.00 0.00 140.36 10.91 13.84 277.41 78.56 133.90 121.45 -56.49
2030 0.00 0.00 10.34 0.00 0.00 0.00 10.34 10.96 20.76 299.99 78.17 161.94 115.35 -55.47
2031 0.00 0.00 222.17 0.00 0.00 0.00 222.17 12.07 20.77 286.94 76.71 170.98 118.41 -79.16
2032 0.00 0.00 321.61 0.00 0.00 0.00 321.61 13.68 20.78 271.57 75.29 180.73 121.11 -105.56
2033 0.00 0.00 144.33 0.00 80.02 0.00 224.35 14.80 20.78 256.34 74.29 188.03 122.16 -128.14
2034 0.00 0.00 10.63 0.00 0.00 0.00 10.63 14.86 27.71 261.80 72.90 220.81 120.66 -152.57
2035 0.00 0.00 228.46 0.00 0.00 0.00 228.46 16.00 27.71 246.50 71.47 234.12 123.25 -182.33
2036 0.00 0.00 330.71 0.00 0.00 0.00 330.71 17.65 27.71 231.43 70.18 246.98 125.84 -211.57
2037 0.00 0.00 148.41 0.00 0.00 0.00 148.41 18.39 27.71 217.40 69.23 256.89 128.00 -236.72
2038 0.00 0.00 244.23 0.00 0.00 0.00 244.23 19.62 34.63 217.40 67.95 287.47 129.10 -267.12
2039 0.00 0.00 337.70 0.00 0.00 0.00 337.70 21.30 34.64 202.52 66.72 303.05 138.32 -305.57
2040 0.00 0.00 151.55 0.00 80.02 0.00 231.58 22.46 34.64 199.02 65.67 324.61 140.45 -331.71
2041 0.00 0.00 249.39 0.00 0.00 0.00 249.39 23.71 41.58 209.46 64.47 362.51 141.60 -359.11
2042 0.00 0.00 344.84 0.00 0.00 0.00 344.84 25.43 41.58 204.82 63.30 386.83 144.37 -389.68
2043 0.00 0.00 154.76 0.00 0.00 0.00 154.76 26.21 41.58 200.49 62.23 411.50 146.37 -419.61
2044 0.00 0.00 11.40 0.00 0.00 0.00 11.40 26.26 48.49 204.99 61.07 446.53 147.89 -450.51
2045 0.00 0.00 0.00 0.00 0.00 0.00 0.00 26.26 48.50 200.76 59.94 474.17 150.55 -483.90
2046 0.00 0.00 0.00 0.00 0.00 0.00 0.00 26.26 48.50 200.98 59.44 490.03 151.87 -500.36
2047 0.00 0.00 0.00 0.00 0.00 0.00 0.00 26.26 48.51 186.20 57.88 522.61 155.67 -549.96
2048 0.00 0.00 0.00 0.00 0.00 0.00 0.00 26.26 48.52 195.98 59.09 495.60 152.70 -511.41
2049 0.00 0.00 204.33 0.00 9.87 0.00 214.20 26.26 48.52 195.98 59.09 495.60 152.70 -511.41
2050 0.00 0.00 295.78 0.00 9.87 0.00 305.65 26.26 48.52 195.98 59.09 495.60 152.70 -511.41
2051 0.00 0.00 132.74 0.00 9.87 0.00 142.60 26.26 48.52 195.98 59.09 495.60 152.70 -511.41
2052 0.00 0.00 9.78 0.00 9.87 0.00 19.65 26.26 48.52 195.98 59.09 495.60 152.70 -511.41
2053 0.00 0.00 210.11 0.00 0.00 0.00 210.11 26.26 48.52 195.98 59.09 495.60 152.70 -511.41
2054 0.00 0.00 304.15 0.00 0.00 0.00 304.15 26.26 48.52 195.98 59.09 495.60 152.70 -511.41
2055 0.00 0.00 136.50 0.00 0.00 0.00 136.50 26.26 48.52 195.98 59.09 495.60 152.70 -511.41
2056 0.00 0.00 10.06 0.00 12.08 0.00 2214 26.26 48.52 195.98 59.09 495.60 152.70 -511.41
2057 0.00 0.00 216.06 0.00 0.00 0.00 216.06 26.26 48.52 195.98 59.09 495.60 152.70 -511.41
2058 0.00 0.00 312.76 0.00 0.00 0.00 312.76 26.26 48.52 195.98 59.09 495.60 152.70 -511.41
2059 0.00 0.00 140.36 0.00 0.00 0.00 140.36 26.26 48.52 195.98 59.09 495.60 152.70 -511.41
2060 0.00 0.00 10.34 0.00 71.34 0.00 81.68 26.26 48.52 195.98 59.09 495.60 152.70 -511.41
2061 0.00 0.00 222.17 0.00 0.00 0.00 222.17 26.26 48.52 195.98 59.09 495.60 152.70 -511.41
2062 0.00 0.00 321.61 0.00 0.00 0.00 321.61 26.26 48.52 195.98 59.09 495.60 152.70 -511.41
2063 0.00 0.00 144.33 0.00 0.00 0.00 144.33 26.26 48.52 195.98 59.09 495.60 152.70 -511.41
2064 0.00 0.00 10.63 0.00 0.00 0.00 10.63 26.26 48.52 195.98 59.09 495.60 152.70 -511.41
2065 0.00 0.00 228.46 0.00 0.00 0.00 228.46 26.26 48.52 195.98 59.09 495.60 152.70 -511.41
2066 0.00 0.00 330.71 0.00 0.00 0.00 330.71 26.26 48.52 195.98 59.09 495.60 152.70 -511.41
2067 0.00 0.00 148.41 0.00 0.00 0.00 148.41 26.26 48.52 195.98 59.09 495.60 152.70 -511.41
2068 0.00 0.00 244.23 0.00 60.02 0.00 304.24 26.26 48.52 195.98 59.09 495.60 152.70 -511.41
2069 0.00 0.00 337.70 0.00 0.00 0.00 337.70 26.26 48.52 195.98 59.09 495.60 152.70 -511.41
2070 0.00 0.00 151.55 0.00 0.00 0.00 151.55 26.26 48.52 195.98 59.09 495.60 152.70 -511.41
2071 0.00 0.00 249.39 0.00 0.00 0.00 249.39 26.26 48.52 195.98 59.09 495.60 152.70 -511.41
2072 0.00 0.00 344.84 0.00 0.00 0.00 344.84 26.26 48.52 195.98 59.09 495.60 152.70 -511.41
2073 0.00 0.00 154.76 0.00 0.00 0.00 154.76 26.26 48.52 195.98 59.09 495.60 152.70 -511.41
2074 0.00 0.00 11.40 0.00 0.00 0.00 11.40 26.26 48.52 195.98 59.09 495.60 152.70 -511.41
2075 0.00 0.00 0.00 0.00 83.80 0.00 83.80 26.26 48.52 195.98 59.09 495.60 152.70 -511.41
2076 0.00 0.00 0.00 0.00 0.00 0.00 0.00 26.26 48.52 195.98 59.09 495.60 152.70 -511.41
2077 0.00 0.00 0.00 0.00 0.00 0.00 0.00 26.26 48.52 195.98 59.09 495.60 152.70 -511.41
2078 0.00 0.00 0.00 0.00 0.00 0.00 0.00 26.26 48.52 195.98 59.09 495.60 152.70 -511.41
2079 0.00 0.00 204.33 0.00 0.00 0.00 204.33 26.26 48.52 195.98 59.09 495.60 152.70 -511.41
2080 0.00 0.00 295.78 0.00 0.00 0.00 295.78 26.26 48.52 195.98 59.09 495.60 152.70 -511.41
2081 0.00 0.00 132.74 0.00 0.00 0.00 132.74 26.26 48.52 195.98 59.09 495.60 152.70 -511.41
2082 0.00 0.00 9.78 0.00 0.00 0.00 9.78 26.26 48.52 195.98 59.09 495.60 152.70 -511.41
2083 0.00 0.00 210.11 0.00 20.01 0.00 230.12 26.26 48.52 195.98 59.09 495.60 152.70 -511.41
2084 0.00 0.00 304.15 0.00 9.87 0.00 314.02 26.26 48.52 195.98 59.09 495.60 152.70 -511.41
2085 0.00 0.00 136.50 0.00 9.87 0.00 146.36 26.26 48.52 195.98 59.09 495.60 152.70 -511.41
2086 0.00 0.00 10.06 0.00 9.87 0.00 19.92 26.26 48.52 195.98 59.09 495.60 152.70 -511.41
2087 0.00 0.00 216.06 0.00 9.87 0.00 225.92 26.26 48.52 195.98 59.09 495.60 152.70 -511.41
2088 0.00 0.00 312.76 0.00 0.00 0.00 312.76 26.26 48.52 195.98 59.09 495.60 152.70 -511.41
2089 0.00 0.00 140.36 0.00 0.00 0.00 140.36 26.26 48.52 195.98 59.09 495.60 152.70 -511.41
2090 0.00 0.00 10.34 0.00 20.01 0.00 30.35 26.26 48.52 195.98 59.09 495.60 152.70 -511.41
Salvage Value 0.00 0.00 64.62 0.00 3.59 0.00 68.21 0.00 0.00 0.00 0.00 0.00 0.00 0.00
PV @ 5.05% I 0.00 62.96 2693.32 0.00 176.74 0.00 2933.01 235.63 388.72 I 5977.50 1631.52 3880.52 2529.38 -2063.92 I
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Needs For and Alternatives To
LCA/MH l1I-469a Attachment 1

All CCGT SUPPLEMENTAL TABLE 003 Energy Price Reference
ECONOMIC SUMMARY Discount Rate Reference
NFAT 2012 Capital Cost Low
Capital and Related Costs (Millions of 2014$) Net Average Flow Related Revenue (Millions of 2014$)
Conawapa Keeyask | Thermal Wind Transmission Total ‘ Capital Fixed Gross Water Thermal Power Net
FYB GS GS GS GS GOT US T/L Capital Taxes 0&M Revenue Rental Burn Purchases | Revenue
2012 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2013 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2014 0.00 62.96 0.00 0.00 9.87 0.00 72.82 0.36 0.00 312.96 102.97 19.80 97.89 92.30
2015 0.00 0.00 0.00 0.00 9.87 0.00 9.87 0.41 0.00 344.96 101.09 23.52 102.04 118.31
2016 0.00 0.00 0.00 0.00 9.87 0.00 9.87 0.46 0.00 354.71 99.24 24.61 104.31 126.54
2017 0.00 0.00 0.00 0.00 9.87 0.00 9.87 0.51 0.00 373.23 97.67 25.25 106.21 144.09
2018 0.00 0.00 0.36 0.00 0.00 0.00 0.36 0.51 0.00 352.87 94.88 27.63 108.96 121.39
2019 0.00 0.00 100.17 0.00 0.00 0.00 100.17 1.01 0.00 344.28 92.94 24.94 110.41 115.99
2020 0.00 0.00 165.94 0.00 0.00 0.00 165.94 1.73 0.00 379.02 92.87 19.68 120.21 146.26
2021 0.00 0.00 86.10 0.00 6.75 0.00 92.86 2.09 0.00 387.72 91.79 16.33 128.28 151.32
2022 0.00 0.00 4.75 0.00 0.00 0.00 4.75 211 6.91 408.24 89.38 67.78 114.75 136.34
2023 0.00 0.00 100.57 0.00 0.00 0.00 100.57 2.62 6.91 396.95 87.24 76.16 120.16 113.40
2024 0.00 0.00 144.71 0.00 0.00 0.00 144.71 3.34 6.91 397.75 86.47 80.11 121.88 109.30
2025 0.00 0.00 66.63 0.00 53.19 0.00 119.82 3.93 6.91 326.22 86.11 66.83 117.37 55.90
2026 0.00 0.00 4.73 0.00 0.00 0.00 4.73 3.95 13.84 333.28 83.78 108.92 112.38 28.19
2027 0.00 0.00 100.97 0.00 0.00 0.00 100.97 4.46 13.84 314.01 81.69 118.33 116.20 -2.21
2028 0.00 0.00 145.29 0.00 0.00 0.00 145.29 5.18 13.84 296.99 80.12 125.16 118.86 -27.14
2029 0.00 0.00 64.81 0.00 0.00 0.00 64.81 5.51 13.84 277.41 78.56 133.90 121.45 -56.49
2030 0.00 0.00 4.75 0.00 0.00 0.00 4.75 5.53 20.76 299.99 78.17 161.94 115.35 -55.47
2031 0.00 0.00 101.38 0.00 0.00 0.00 101.38 6.04 20.77 286.94 76.71 170.98 118.41 -79.16
2032 0.00 0.00 145.87 0.00 0.00 0.00 145.87 6.77 20.78 271.57 75.29 180.73 121.11 -105.56
2033 0.00 0.00 65.07 0.00 44.75 0.00 109.82 7.32 20.78 256.34 74.29 188.03 122.16 -128.14
2034 0.00 0.00 477 0.00 0.00 0.00 477 7.34 27.71 261.80 72.90 220.81 120.66 -152.57
2035 0.00 0.00 101.78 0.00 0.00 0.00 101.78 7.85 27.71 246.50 71.47 234.12 123.25 -182.33
2036 0.00 0.00 146.46 0.00 0.00 0.00 146.46 8.58 27.71 231.43 70.18 246.98 125.84 -211.57
2037 0.00 0.00 65.33 0.00 0.00 0.00 65.33 8.91 27.71 217.40 69.23 256.89 128.00 -236.72
2038 0.00 0.00 106.87 0.00 0.00 0.00 106.87 9.44 34.63 217.40 67.95 287.47 129.10 -267.12
2039 0.00 0.00 146.90 0.00 0.00 0.00 146.90 10.18 34.64 202.52 66.72 303.05 138.32 -305.57
2040 0.00 0.00 65.53 0.00 44.75 0.00 110.28 10.73 34.64 199.02 65.67 324.61 140.45 -331.71
2041 0.00 0.00 107.19 0.00 0.00 0.00 107.19 11.26 41.58 209.46 64.47 362.51 141.60 -359.11
2042 0.00 0.00 147.34 0.00 0.00 0.00 147.34 12.00 41.58 204.82 63.30 386.83 144.37 -389.68
2043 0.00 0.00 65.73 0.00 0.00 0.00 65.73 12.33 41.58 200.49 62.23 411.50 146.37 -419.61
2044 0.00 0.00 4.81 0.00 0.00 0.00 4.81 12.35 48.49 204.99 61.07 446.53 147.89 -450.51
2045 0.00 0.00 0.00 0.00 0.00 0.00 0.00 12.35 48.50 200.76 59.94 474.17 150.55 -483.90
2046 0.00 0.00 0.00 0.00 0.00 0.00 0.00 12.35 48.50 200.98 59.44 490.03 151.87 -500.36
2047 0.00 0.00 0.00 0.00 0.00 0.00 0.00 12.35 48.51 186.20 57.88 522.61 155.67 -549.96
2048 0.00 0.00 0.00 0.00 0.00 0.00 0.00 12.35 48.52 195.98 59.09 495.60 152.70 -511.41
2049 0.00 0.00 100.17 0.00 9.87 0.00 110.03 12.35 48.52 195.98 59.09 495.60 152.70 -511.41
2050 0.00 0.00 144.13 0.00 9.87 0.00 154.00 12.35 48.52 195.98 59.09 495.60 152.70 -511.41
2051 0.00 0.00 64.30 0.00 9.87 0.00 74.16 12.35 48.52 195.98 59.09 495.60 152.70 -511.41
2052 0.00 0.00 471 0.00 9.87 0.00 14.57 12.35 48.52 195.98 59.09 495.60 152.70 -511.41
2053 0.00 0.00 100.57 0.00 0.00 0.00 100.57 12.35 48.52 195.98 59.09 495.60 152.70 -511.41
2054 0.00 0.00 144.71 0.00 0.00 0.00 144.71 12.35 48.52 195.98 59.09 495.60 152.70 -511.41
2055 0.00 0.00 64.56 0.00 0.00 0.00 64.56 12.35 48.52 195.98 59.09 495.60 152.70 -511.41
2056 0.00 0.00 4.73 0.00 6.75 0.00 11.48 12.35 48.52 195.98 59.09 495.60 152.70 -511.41
2057 0.00 0.00 100.97 0.00 0.00 0.00 100.97 12.35 48.52 195.98 59.09 495.60 152.70 -511.41
2058 0.00 0.00 145.29 0.00 0.00 0.00 145.29 12.35 48.52 195.98 59.09 495.60 152.70 -511.41
2059 0.00 0.00 64.81 0.00 0.00 0.00 64.81 12.35 48.52 195.98 59.09 495.60 152.70 -511.41
2060 0.00 0.00 4.75 0.00 39.89 0.00 44.64 12.35 48.52 195.98 59.09 495.60 152.70 -511.41
2061 0.00 0.00 101.38 0.00 0.00 0.00 101.38 12.35 48.52 195.98 59.09 495.60 152.70 -511.41
2062 0.00 0.00 145.87 0.00 0.00 0.00 145.87 12.35 48.52 195.98 59.09 495.60 152.70 -511.41
2063 0.00 0.00 65.07 0.00 0.00 0.00 65.07 12.35 48.52 195.98 59.09 495.60 152.70 -511.41
2064 0.00 0.00 477 0.00 0.00 0.00 477 12.35 48.52 195.98 59.09 495.60 152.70 -511.41
2065 0.00 0.00 101.78 0.00 0.00 0.00 101.78 12.35 48.52 195.98 59.09 495.60 152.70 -511.41
2066 0.00 0.00 146.46 0.00 0.00 0.00 146.46 12.35 48.52 195.98 59.09 495.60 152.70 -511.41
2067 0.00 0.00 65.33 0.00 0.00 0.00 65.33 12.35 48.52 195.98 59.09 495.60 152.70 -511.41
2068 0.00 0.00 106.87 0.00 33.56 0.00 140.43 12.35 48.52 195.98 59.09 495.60 152.70 -511.41
2069 0.00 0.00 146.90 0.00 0.00 0.00 146.90 12.35 48.52 195.98 59.09 495.60 152.70 -511.41
2070 0.00 0.00 65.53 0.00 0.00 0.00 65.53 12.35 48.52 195.98 59.09 495.60 152.70 -511.41
2071 0.00 0.00 107.19 0.00 0.00 0.00 107.19 12.35 48.52 195.98 59.09 495.60 152.70 -511.41
2072 0.00 0.00 147.34 0.00 0.00 0.00 147.34 12.35 48.52 195.98 59.09 495.60 152.70 -511.41
2073 0.00 0.00 65.73 0.00 0.00 0.00 65.73 12.35 48.52 195.98 59.09 495.60 152.70 -511.41
2074 0.00 0.00 4.81 0.00 0.00 0.00 4.81 12.35 48.52 195.98 59.09 495.60 152.70 -511.41
2075 0.00 0.00 0.00 0.00 46.86 0.00 46.86 12.35 48.52 195.98 59.09 495.60 152.70 -511.41
2076 0.00 0.00 0.00 0.00 0.00 0.00 0.00 12.35 48.52 195.98 59.09 495.60 152.70 -511.41
2077 0.00 0.00 0.00 0.00 0.00 0.00 0.00 12.35 48.52 195.98 59.09 495.60 152.70 -511.41
2078 0.00 0.00 0.00 0.00 0.00 0.00 0.00 12.35 48.52 195.98 59.09 495.60 152.70 -511.41
2079 0.00 0.00 100.17 0.00 0.00 0.00 100.17 12.35 48.52 195.98 59.09 495.60 152.70 -511.41
2080 0.00 0.00 144.13 0.00 0.00 0.00 144.13 12.35 48.52 195.98 59.09 495.60 152.70 -511.41
2081 0.00 0.00 64.30 0.00 0.00 0.00 64.30 12.35 48.52 195.98 59.09 495.60 152.70 -511.41
2082 0.00 0.00 4.71 0.00 0.00 0.00 471 12.35 48.52 195.98 59.09 495.60 152.70 -511.41
2083 0.00 0.00 100.57 0.00 11.19 0.00 111.75 12.35 48.52 195.98 59.09 495.60 152.70 -511.41
2084 0.00 0.00 144.71 0.00 9.87 0.00 154.58 12.35 48.52 195.98 59.09 495.60 152.70 -511.41
2085 0.00 0.00 64.56 0.00 9.87 0.00 74.42 12.35 48.52 195.98 59.09 495.60 152.70 -511.41
2086 0.00 0.00 4.73 0.00 9.87 0.00 14.59 12.35 48.52 195.98 59.09 495.60 152.70 -511.41
2087 0.00 0.00 100.97 0.00 9.87 0.00 110.84 12.35 48.52 195.98 59.09 495.60 152.70 -511.41
2088 0.00 0.00 145.29 0.00 0.00 0.00 145.29 12.35 48.52 195.98 59.09 495.60 152.70 -511.41
2089 0.00 0.00 64.81 0.00 0.00 0.00 64.81 12.35 48.52 195.98 59.09 495.60 152.70 -511.41
2090 0.00 0.00 4.75 0.00 11.19 0.00 15.93 12.35 48.52 195.98 59.09 495.60 152.70 -511.41
Salvage Value 0.00 0.00 29.85 0.00 2.40 0.00 32.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00
PV @ 5.05% I 0.00 62.96 1262.90 0.00 118.01 0.00 1443.86 115.50 388.72 I 5977.50 1631.52 3880.52 2529.38 -2063.92 I
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Needs For and Alternatives To
LCA/MH l1I-469a Attachment 1

All CCGT SUPPLEMENTAL TABLE 004 Energy Price Reference
ECONOMIC SUMMARY Discount Rate Low
NFAT 2012 Capital Cost Reference
Capital and Related Costs (Millions of 2014$) Net Average Flow Related Revenue (Millions of 2014$)
Conawapa Keeyask | Thermal Wind Transmission Total ‘ Capital Fixed Gross Water Thermal Power Net
FYB GS GS GS GS GOT US T/L Capital Taxes 0&M Revenue Rental Burn Purchases | Revenue
2012 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2013 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2014 0.00 61.86 0.00 0.00 9.69 0.00 71.56 0.36 0.00 307.53 101.19 19.46 96.20 90.70
2015 0.00 0.00 0.00 0.00 9.69 0.00 9.69 0.41 0.00 338.97 99.34 23.11 100.27 116.26
2016 0.00 0.00 0.00 0.00 9.69 0.00 9.69 0.45 0.00 348.56 97.52 24.18 102.50 124.35
2017 0.00 0.00 0.00 0.00 9.69 0.00 9.69 0.50 0.00 366.75 95.97 24.82 104.37 141.59
2018 0.00 0.00 0.35 0.00 0.00 0.00 0.35 0.50 0.00 346.75 93.24 27.15 107.07 119.29
2019 0.00 0.00 143.56 0.00 0.00 0.00 143.56 122 0.00 338.31 91.33 2451 108.49 113.98
2020 0.00 0.00 228.83 0.00 0.00 0.00 228.83 2.26 0.00 372.44 91.26 19.34 118.12 143.73
2021 0.00 0.00 114.32 0.00 9.12 0.00 123.44 2.77 0.00 381.00 90.20 16.05 126.05 148.70
2022 0.00 0.00 6.87 0.00 0.00 0.00 6.87 2.80 6.79 401.16 87.83 66.60 112.76 133.97
2023 0.00 0.00 146.45 0.00 0.00 0.00 146.45 3.53 6.79 390.07 85.73 74.84 118.07 111.43
2024 0.00 0.00 211.58 0.00 0.00 0.00 211.58 4.59 6.79 390.85 84.97 78.72 119.77 107.40
2025 0.00 0.00 96.80 0.00 71.81 0.00 168.61 5.43 6.79 320.56 84.61 65.67 115.34 54.93
2026 0.00 0.00 6.97 0.00 0.00 0.00 6.97 5.46 13.60 327.49 82.33 107.03 110.43 27.70
2027 0.00 0.00 149.40 0.00 0.00 0.00 149.40 6.21 13.60 308.57 80.28 116.28 114.19 -2.17
2028 0.00 0.00 215.84 0.00 0.00 0.00 215.84 7.29 13.60 291.84 78.73 122.99 116.80 -26.67
2029 0.00 0.00 96.67 0.00 0.00 0.00 96.67 7.77 13.60 272.60 77.19 131.57 119.34 -656.51
2030 0.00 0.00 711 0.00 0.00 0.00 711 7.81 20.40 294.79 76.82 159.13 113.35 -54.51
2031 0.00 0.00 152.41 0.00 0.00 0.00 152.41 8.57 20.41 281.96 75.38 168.01 116.36 -77.79
2032 0.00 0.00 220.19 0.00 0.00 0.00 220.19 9.67 20.42 266.86 73.98 177.59 119.01 -103.73
2033 0.00 0.00 98.62 0.00 60.41 0.00 159.03 10.46 20.42 251.89 73.00 184.77 120.04 -125.92
2034 0.00 0.00 7.25 0.00 0.00 0.00 7.25 10.50 27.23 257.26 71.63 216.98 118.56 -149.92
2035 0.00 0.00 155.48 0.00 0.00 0.00 155.48 11.28 27.23 242.23 70.23 230.05 121.11 -179.17
2036 0.00 0.00 224.62 0.00 0.00 0.00 224.62 12.40 27.23 227.41 68.96 242.70 123.65 -207.90
2037 0.00 0.00 100.61 0.00 0.00 0.00 100.61 12.90 27.23 213.63 68.03 252.43 125.78 -232.62
2038 0.00 0.00 165.23 0.00 0.00 0.00 165.23 13.73 34.03 213.63 66.77 282.48 126.86 -262.48
2039 0.00 0.00 228.01 0.00 0.00 0.00 228.01 14.87 34.04 199.00 65.56 297.79 135.92 -300.27
2040 0.00 0.00 102.12 0.00 60.41 0.00 162.53 15.68 34.04 195.56 64.53 318.97 138.01 -325.95
2041 0.00 0.00 167.72 0.00 0.00 0.00 167.72 16.52 40.86 205.83 63.35 356.22 139.14 -352.88
2042 0.00 0.00 231.45 0.00 0.00 0.00 231.45 17.68 40.86 201.27 62.20 380.12 141.87 -382.92
2043 0.00 0.00 103.66 0.00 0.00 0.00 103.66 18.20 40.86 197.01 61.15 404.36 143.83 -412.33
2044 0.00 0.00 7.62 0.00 0.00 0.00 7.62 18.23 47.65 201.43 60.01 438.78 145.33 -442.69
2045 0.00 0.00 0.00 0.00 0.00 0.00 0.00 18.23 47.66 197.28 58.90 465.95 147.94 -475.51
2046 0.00 0.00 0.00 0.00 0.00 0.00 0.00 18.23 47.66 197.49 58.41 481.53 149.24 -491.68
2047 0.00 0.00 0.00 0.00 0.00 0.00 0.00 18.23 47.67 182.97 56.88 513.54 152.97 -540.42
2048 0.00 0.00 0.00 0.00 0.00 0.00 0.00 18.23 47.67 192.58 58.06 487.00 150.05 -502.53
2049 0.00 0.00 143.56 0.00 9.69 0.00 153.25 18.23 47.67 192.58 58.06 487.00 150.05 -502.53
2050 0.00 0.00 207.40 0.00 9.69 0.00 217.09 18.23 47.67 192.58 58.06 487.00 150.05 -502.53
2051 0.00 0.00 92.89 0.00 9.69 0.00 102.58 18.23 47.67 192.58 58.06 487.00 150.05 -502.53
2052 0.00 0.00 6.83 0.00 9.69 0.00 16.52 18.23 47.67 192.58 58.06 487.00 150.05 -502.53
2053 0.00 0.00 146.45 0.00 0.00 0.00 146.45 18.23 47.67 192.58 58.06 487.00 150.05 -502.53
2054 0.00 0.00 211.58 0.00 0.00 0.00 211.58 18.23 47.67 192.58 58.06 487.00 150.05 -502.53
2055 0.00 0.00 94.76 0.00 0.00 0.00 94.76 18.23 47.67 192.58 58.06 487.00 150.05 -502.53
2056 0.00 0.00 6.97 0.00 9.12 0.00 16.09 18.23 47.67 192.58 58.06 487.00 150.05 -502.53
2057 0.00 0.00 149.40 0.00 0.00 0.00 149.40 18.23 47.67 192.58 58.06 487.00 150.05 -502.53
2058 0.00 0.00 215.84 0.00 0.00 0.00 215.84 18.23 47.67 192.58 58.06 487.00 150.05 -502.53
2059 0.00 0.00 96.67 0.00 0.00 0.00 96.67 18.23 47.67 192.58 58.06 487.00 150.05 -502.53
2060 0.00 0.00 711 0.00 53.86 0.00 60.96 18.23 47.67 192.58 58.06 487.00 150.05 -502.53
2061 0.00 0.00 152.41 0.00 0.00 0.00 152.41 18.23 47.67 192.58 58.06 487.00 150.05 -502.53
2062 0.00 0.00 220.19 0.00 0.00 0.00 220.19 18.23 47.67 192.58 58.06 487.00 150.05 -502.53
2063 0.00 0.00 98.62 0.00 0.00 0.00 98.62 18.23 47.67 192.58 58.06 487.00 150.05 -502.53
2064 0.00 0.00 7.25 0.00 0.00 0.00 7.25 18.23 47.67 192.58 58.06 487.00 150.05 -502.53
2065 0.00 0.00 155.48 0.00 0.00 0.00 155.48 18.23 47.67 192.58 58.06 487.00 150.05 -502.53
2066 0.00 0.00 224.62 0.00 0.00 0.00 224.62 18.23 47.67 192.58 58.06 487.00 150.05 -502.53
2067 0.00 0.00 100.61 0.00 0.00 0.00 100.61 18.23 47.67 192.58 58.06 487.00 150.05 -502.53
2068 0.00 0.00 165.23 0.00 45.31 0.00 210.53 18.23 47.67 192.58 58.06 487.00 150.05 -502.53
2069 0.00 0.00 228.01 0.00 0.00 0.00 228.01 18.23 47.67 192.58 58.06 487.00 150.05 -502.53
2070 0.00 0.00 102.12 0.00 0.00 0.00 102.12 18.23 47.67 192.58 58.06 487.00 150.05 -502.53
2071 0.00 0.00 167.72 0.00 0.00 0.00 167.72 18.23 47.67 192.58 58.06 487.00 150.05 -502.53
2072 0.00 0.00 231.45 0.00 0.00 0.00 231.45 18.23 47.67 192.58 58.06 487.00 150.05 -502.53
2073 0.00 0.00 103.66 0.00 0.00 0.00 103.66 18.23 47.67 192.58 58.06 487.00 150.05 -502.53
2074 0.00 0.00 7.62 0.00 0.00 0.00 7.62 18.23 47.67 192.58 58.06 487.00 150.05 -502.53
2075 0.00 0.00 0.00 0.00 63.26 0.00 63.26 18.23 47.67 192.58 58.06 487.00 150.05 -502.53
2076 0.00 0.00 0.00 0.00 0.00 0.00 0.00 18.23 47.67 192.58 58.06 487.00 150.05 -502.53
2077 0.00 0.00 0.00 0.00 0.00 0.00 0.00 18.23 47.67 192.58 58.06 487.00 150.05 -502.53
2078 0.00 0.00 0.00 0.00 0.00 0.00 0.00 18.23 47.67 192.58 58.06 487.00 150.05 -502.53
2079 0.00 0.00 143.56 0.00 0.00 0.00 143.56 18.23 47.67 192.58 58.06 487.00 150.05 -502.53
2080 0.00 0.00 207.40 0.00 0.00 0.00 207.40 18.23 47.67 192.58 58.06 487.00 150.05 -502.53
2081 0.00 0.00 92.89 0.00 0.00 0.00 92.89 18.23 47.67 192.58 58.06 487.00 150.05 -502.53
2082 0.00 0.00 6.83 0.00 0.00 0.00 6.83 18.23 47.67 192.58 58.06 487.00 150.05 -502.53
2083 0.00 0.00 146.45 0.00 15.10 0.00 161.55 18.23 47.67 192.58 58.06 487.00 150.05 -502.53
2084 0.00 0.00 211.58 0.00 9.69 0.00 221.27 18.23 47.67 192.58 58.06 487.00 150.05 -502.53
2085 0.00 0.00 94.76 0.00 9.69 0.00 104.45 18.23 47.67 192.58 58.06 487.00 150.05 -502.53
2086 0.00 0.00 6.97 0.00 9.69 0.00 16.66 18.23 47.67 192.58 58.06 487.00 150.05 -502.53
2087 0.00 0.00 149.40 0.00 9.69 0.00 159.10 18.23 47.67 192.58 58.06 487.00 150.05 -502.53
2088 0.00 0.00 215.84 0.00 0.00 0.00 215.84 18.23 47.67 192.58 58.06 487.00 150.05 -502.53
2089 0.00 0.00 96.67 0.00 0.00 0.00 96.67 18.23 47.67 192.58 58.06 487.00 150.05 -502.53
2090 0.00 0.00 7.11 0.00 15.10 0.00 2221 18.23 47.67 192.58 58.06 487.00 150.05 -502.53
Salvage Value 0.00 0.00 148.58 0.00 9.98 0.00 158.56 0.00 0.00 0.00 0.00 0.00 0.00 0.00
PV @ 3.35% I 0.00 61.86 2660.80 0.00 190.47 0.00 2913.13 284.70 678.87 I 7701.14 2129.06 6756.34 3606.05 -4790.32 I
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Needs For and Alternatives To
LCA/MH l1I-469a Attachment 1

All CCGT SUPPLEMENTAL TABLE 005 Energy Price Reference
ECONOMIC SUMMARY Discount Rate Low
NFAT 2012 Capital Cost High
Capital and Related Costs (Millions of 2014$) Net Average Flow Related Revenue (Millions of 2014$)
Conawapa Keeyask | Thermal Wind Transmission Total ‘ Capital Fixed Gross Water Thermal Power Net
FYB GS GS GS GS GOT US T/L Capital Taxes 0&M Revenue Rental Burn Purchases | Revenue
2012 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2013 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2014 0.00 61.86 0.00 0.00 9.69 0.00 71.56 0.36 0.00 307.53 101.19 19.46 96.20 90.70
2015 0.00 0.00 0.00 0.00 9.69 0.00 9.69 0.41 0.00 338.97 99.34 23.11 100.27 116.26
2016 0.00 0.00 0.00 0.00 9.69 0.00 9.69 0.45 0.00 348.56 97.52 24.18 102.50 124.35
2017 0.00 0.00 0.00 0.00 9.69 0.00 9.69 0.50 0.00 366.75 95.97 24.82 104.37 141.59
2018 0.00 0.00 0.35 0.00 0.00 0.00 0.35 0.50 0.00 346.75 93.24 27.15 107.07 119.29
2019 0.00 0.00 200.79 0.00 0.00 0.00 200.79 151 0.00 338.31 91.33 2451 108.49 113.98
2020 0.00 0.00 312.08 0.00 0.00 0.00 312.08 2.96 0.00 372.44 91.26 19.34 118.12 143.73
2021 0.00 0.00 151.86 0.00 11.87 0.00 163.73 3.67 0.00 381.00 90.20 16.05 126.05 148.70
2022 0.00 0.00 9.65 0.00 0.00 0.00 9.65 3.72 6.79 401.16 87.83 66.60 112.76 133.97
2023 0.00 0.00 206.47 0.00 0.00 0.00 206.47 4.75 6.79 390.07 85.73 74.84 118.07 111.43
2024 0.00 0.00 298.88 0.00 0.00 0.00 298.88 6.25 6.79 390.85 84.97 78.72 119.77 107.40
2025 0.00 0.00 136.17 0.00 93.47 0.00 229.64 7.38 6.79 320.56 84.61 65.67 115.34 54.93
2026 0.00 0.00 9.88 0.00 0.00 0.00 9.88 7.43 13.60 327.49 82.33 107.03 110.43 27.70
2027 0.00 0.00 212.31 0.00 0.00 0.00 212.31 8.50 13.60 308.57 80.28 116.28 114.19 -2.17
2028 0.00 0.00 307.33 0.00 0.00 0.00 307.33 10.03 13.60 291.84 78.73 122.99 116.80 -26.67
2029 0.00 0.00 137.92 0.00 0.00 0.00 137.92 10.72 13.60 272.60 77.19 131.57 119.34 -656.51
2030 0.00 0.00 10.16 0.00 0.00 0.00 10.16 10.77 20.40 294.79 76.82 159.13 113.35 -54.51
2031 0.00 0.00 218.32 0.00 0.00 0.00 218.32 11.86 20.41 281.96 75.38 168.01 116.36 -77.79
2032 0.00 0.00 316.03 0.00 0.00 0.00 316.03 13.44 20.42 266.86 73.98 177.59 119.01 -103.73
2033 0.00 0.00 141.82 0.00 78.64 0.00 220.46 14.55 20.42 251.89 73.00 184.77 120.04 -125.92
2034 0.00 0.00 10.45 0.00 0.00 0.00 10.45 14.60 27.23 257.26 71.63 216.98 118.56 -149.92
2035 0.00 0.00 224.49 0.00 0.00 0.00 224.49 15.72 27.23 242.23 70.23 230.05 121.11 -179.17
2036 0.00 0.00 324.97 0.00 0.00 0.00 324.97 17.35 27.23 227.41 68.96 242.70 123.65 -207.90
2037 0.00 0.00 145.84 0.00 0.00 0.00 145.84 18.08 27.23 213.63 68.03 252.43 125.78 -232.62
2038 0.00 0.00 239.99 0.00 0.00 0.00 239.99 19.28 34.03 213.63 66.77 282.48 126.86 -262.48
2039 0.00 0.00 331.84 0.00 0.00 0.00 331.84 20.93 34.04 199.00 65.56 297.79 135.92 -300.27
2040 0.00 0.00 148.92 0.00 78.64 0.00 227.56 22.07 34.04 195.56 64.53 318.97 138.01 -325.95
2041 0.00 0.00 245.06 0.00 0.00 0.00 245.06 23.30 40.86 205.83 63.35 356.22 139.14 -352.88
2042 0.00 0.00 338.86 0.00 0.00 0.00 338.86 24.99 40.86 201.27 62.20 380.12 141.87 -382.92
2043 0.00 0.00 152.07 0.00 0.00 0.00 152.07 25.75 40.86 197.01 61.15 404.36 143.83 -412.33
2044 0.00 0.00 11.21 0.00 0.00 0.00 11.21 25.81 47.65 201.43 60.01 438.78 145.33 -442.69
2045 0.00 0.00 0.00 0.00 0.00 0.00 0.00 25.81 47.66 197.28 58.90 465.95 147.94 -475.51
2046 0.00 0.00 0.00 0.00 0.00 0.00 0.00 25.81 47.66 197.49 58.41 481.53 149.24 -491.68
2047 0.00 0.00 0.00 0.00 0.00 0.00 0.00 25.81 47.67 182.97 56.88 513.54 152.97 -540.42
2048 0.00 0.00 0.00 0.00 0.00 0.00 0.00 25.81 47.67 192.58 58.06 487.00 150.05 -502.53
2049 0.00 0.00 200.79 0.00 9.69 0.00 210.48 25.81 47.67 192.58 58.06 487.00 150.05 -502.53
2050 0.00 0.00 290.65 0.00 9.69 0.00 300.35 25.81 47.67 192.58 58.06 487.00 150.05 -502.53
2051 0.00 0.00 130.44 0.00 9.69 0.00 140.13 25.81 47.67 192.58 58.06 487.00 150.05 -502.53
2052 0.00 0.00 9.61 0.00 9.69 0.00 19.30 25.81 47.67 192.58 58.06 487.00 150.05 -502.53
2053 0.00 0.00 206.47 0.00 0.00 0.00 206.47 25.81 47.67 192.58 58.06 487.00 150.05 -502.53
2054 0.00 0.00 298.88 0.00 0.00 0.00 298.88 25.81 47.67 192.58 58.06 487.00 150.05 -502.53
2055 0.00 0.00 134.13 0.00 0.00 0.00 134.13 25.81 47.67 192.58 58.06 487.00 150.05 -502.53
2056 0.00 0.00 9.88 0.00 11.87 0.00 21.75 25.81 47.67 192.58 58.06 487.00 150.05 -502.53
2057 0.00 0.00 212.31 0.00 0.00 0.00 212.31 25.81 47.67 192.58 58.06 487.00 150.05 -502.53
2058 0.00 0.00 307.33 0.00 0.00 0.00 307.33 25.81 47.67 192.58 58.06 487.00 150.05 -502.53
2059 0.00 0.00 137.92 0.00 0.00 0.00 137.92 25.81 47.67 192.58 58.06 487.00 150.05 -502.53
2060 0.00 0.00 10.16 0.00 70.10 0.00 80.27 25.81 47.67 192.58 58.06 487.00 150.05 -502.53
2061 0.00 0.00 218.32 0.00 0.00 0.00 218.32 25.81 47.67 192.58 58.06 487.00 150.05 -502.53
2062 0.00 0.00 316.03 0.00 0.00 0.00 316.03 25.81 47.67 192.58 58.06 487.00 150.05 -502.53
2063 0.00 0.00 141.82 0.00 0.00 0.00 141.82 25.81 47.67 192.58 58.06 487.00 150.05 -502.53
2064 0.00 0.00 10.45 0.00 0.00 0.00 10.45 25.81 47.67 192.58 58.06 487.00 150.05 -502.53
2065 0.00 0.00 224.49 0.00 0.00 0.00 224.49 25.81 47.67 192.58 58.06 487.00 150.05 -502.53
2066 0.00 0.00 324.97 0.00 0.00 0.00 324.97 25.81 47.67 192.58 58.06 487.00 150.05 -502.53
2067 0.00 0.00 145.84 0.00 0.00 0.00 145.84 25.81 47.67 192.58 58.06 487.00 150.05 -502.53
2068 0.00 0.00 239.99 0.00 58.98 0.00 298.96 25.81 47.67 192.58 58.06 487.00 150.05 -502.53
2069 0.00 0.00 331.84 0.00 0.00 0.00 331.84 25.81 47.67 192.58 58.06 487.00 150.05 -502.53
2070 0.00 0.00 148.92 0.00 0.00 0.00 148.92 25.81 47.67 192.58 58.06 487.00 150.05 -502.53
2071 0.00 0.00 245.06 0.00 0.00 0.00 245.06 25.81 47.67 192.58 58.06 487.00 150.05 -502.53
2072 0.00 0.00 338.86 0.00 0.00 0.00 338.86 25.81 47.67 192.58 58.06 487.00 150.05 -502.53
2073 0.00 0.00 152.07 0.00 0.00 0.00 152.07 25.81 47.67 192.58 58.06 487.00 150.05 -502.53
2074 0.00 0.00 11.21 0.00 0.00 0.00 11.21 25.81 47.67 192.58 58.06 487.00 150.05 -502.53
2075 0.00 0.00 0.00 0.00 82.35 0.00 82.35 25.81 47.67 192.58 58.06 487.00 150.05 -502.53
2076 0.00 0.00 0.00 0.00 0.00 0.00 0.00 25.81 47.67 192.58 58.06 487.00 150.05 -502.53
2077 0.00 0.00 0.00 0.00 0.00 0.00 0.00 25.81 47.67 192.58 58.06 487.00 150.05 -502.53
2078 0.00 0.00 0.00 0.00 0.00 0.00 0.00 25.81 47.67 192.58 58.06 487.00 150.05 -502.53
2079 0.00 0.00 200.79 0.00 0.00 0.00 200.79 25.81 47.67 192.58 58.06 487.00 150.05 -502.53
2080 0.00 0.00 290.65 0.00 0.00 0.00 290.65 25.81 47.67 192.58 58.06 487.00 150.05 -502.53
2081 0.00 0.00 130.44 0.00 0.00 0.00 130.44 25.81 47.67 192.58 58.06 487.00 150.05 -502.53
2082 0.00 0.00 9.61 0.00 0.00 0.00 9.61 25.81 47.67 192.58 58.06 487.00 150.05 -502.53
2083 0.00 0.00 206.47 0.00 19.66 0.00 226.13 25.81 47.67 192.58 58.06 487.00 150.05 -502.53
2084 0.00 0.00 298.88 0.00 9.69 0.00 308.57 25.81 47.67 192.58 58.06 487.00 150.05 -502.53
2085 0.00 0.00 134.13 0.00 9.69 0.00 143.82 25.81 47.67 192.58 58.06 487.00 150.05 -502.53
2086 0.00 0.00 9.88 0.00 9.69 0.00 19.58 25.81 47.67 192.58 58.06 487.00 150.05 -502.53
2087 0.00 0.00 212.31 0.00 9.69 0.00 222.00 25.81 47.67 192.58 58.06 487.00 150.05 -502.53
2088 0.00 0.00 307.33 0.00 0.00 0.00 307.33 25.81 47.67 192.58 58.06 487.00 150.05 -502.53
2089 0.00 0.00 137.92 0.00 0.00 0.00 137.92 25.81 47.67 192.58 58.06 487.00 150.05 -502.53
2090 0.00 0.00 10.16 0.00 19.66 0.00 29.82 25.81 47.67 192.58 58.06 487.00 150.05 -502.53
Salvage Value 0.00 0.00 212.02 0.00 12.10 0.00 224.12 0.00 0.00 0.00 0.00 0.00 0.00 0.00
PV @ 3.35% I 0.00 61.86 3785.84 0.00 233.06 0.00 4080.77 398.79 678.87 I 7701.14 2129.06 6756.34 3606.05 -4790.32 I

February 2014

Net Present Value
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Needs For and Alternatives To
LCA/MH l1I-469a Attachment 1

All CCGT SUPPLEMENTAL TABLE 006 Energy Price Reference
ECONOMIC SUMMARY Discount Rate Low
NFAT 2012 Capital Cost Low
Capital and Related Costs (Millions of 2014$) Net Average Flow Related Revenue (Millions of 2014$)
Conawapa Keeyask | Thermal Wind Transmission Total ‘ Capital Fixed Gross Water Thermal Power Net
FYB GS GS GS GS GOT US T/L Capital Taxes 0&M Revenue Rental Burn Purchases | Revenue
2012 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2013 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2014 0.00 61.86 0.00 0.00 9.69 0.00 71.56 0.36 0.00 307.53 101.19 19.46 96.20 90.70
2015 0.00 0.00 0.00 0.00 9.69 0.00 9.69 0.41 0.00 338.97 99.34 23.11 100.27 116.26
2016 0.00 0.00 0.00 0.00 9.69 0.00 9.69 0.45 0.00 348.56 97.52 24.18 102.50 124.35
2017 0.00 0.00 0.00 0.00 9.69 0.00 9.69 0.50 0.00 366.75 95.97 24.82 104.37 141.59
2018 0.00 0.00 0.35 0.00 0.00 0.00 0.35 0.50 0.00 346.75 93.24 27.15 107.07 119.29
2019 0.00 0.00 98.43 0.00 0.00 0.00 98.43 1.00 0.00 338.31 91.33 2451 108.49 113.98
2020 0.00 0.00 163.06 0.00 0.00 0.00 163.06 1.70 0.00 372.44 91.26 19.34 118.12 143.73
2021 0.00 0.00 84.61 0.00 6.64 0.00 91.25 2.05 0.00 381.00 90.20 16.05 126.05 148.70
2022 0.00 0.00 4.67 0.00 0.00 0.00 4.67 2.08 6.79 401.16 87.83 66.60 112.76 133.97
2023 0.00 0.00 98.82 0.00 0.00 0.00 98.82 257 6.79 390.07 85.73 74.84 118.07 111.43
2024 0.00 0.00 142.20 0.00 0.00 0.00 142.20 3.28 6.79 390.85 84.97 78.72 119.77 107.40
2025 0.00 0.00 65.48 0.00 52.27 0.00 117.74 3.86 6.79 320.56 84.61 65.67 115.34 54.93
2026 0.00 0.00 4.65 0.00 0.00 0.00 4.65 3.88 13.60 327.49 82.33 107.03 110.43 27.70
2027 0.00 0.00 99.22 0.00 0.00 0.00 99.22 4.38 13.60 308.57 80.28 116.28 114.19 -2.17
2028 0.00 0.00 142.77 0.00 0.00 0.00 142.77 5.09 13.60 291.84 78.73 122.99 116.80 -26.67
2029 0.00 0.00 63.69 0.00 0.00 0.00 63.69 5.41 13.60 272.60 77.19 131.57 119.34 -656.51
2030 0.00 0.00 4.66 0.00 0.00 0.00 4.66 5.43 20.40 294.79 76.82 159.13 113.35 -54.51
2031 0.00 0.00 99.62 0.00 0.00 0.00 99.62 5.93 20.41 281.96 75.38 168.01 116.36 -77.79
2032 0.00 0.00 143.34 0.00 0.00 0.00 143.34 6.65 20.42 266.86 73.98 177.59 119.01 -103.73
2033 0.00 0.00 63.94 0.00 43.97 0.00 107.91 7.19 20.42 251.89 73.00 184.77 120.04 -125.92
2034 0.00 0.00 4.68 0.00 0.00 0.00 4.68 7.21 27.23 257.26 71.63 216.98 118.56 -149.92
2035 0.00 0.00 100.02 0.00 0.00 0.00 100.02 7.71 27.23 242.23 70.23 230.05 121.11 -179.17
2036 0.00 0.00 143.92 0.00 0.00 0.00 143.92 8.43 27.23 227.41 68.96 242.70 123.65 -207.90
2037 0.00 0.00 64.20 0.00 0.00 0.00 64.20 8.75 27.23 213.63 68.03 252.43 125.78 -232.62
2038 0.00 0.00 105.02 0.00 0.00 0.00 105.02 9.28 34.03 213.63 66.77 282.48 126.86 -262.48
2039 0.00 0.00 144.35 0.00 0.00 0.00 144.35 10.00 34.04 199.00 65.56 297.79 135.92 -300.27
2040 0.00 0.00 64.39 0.00 43.97 0.00 108.36 10.54 34.04 195.56 64.53 318.97 138.01 -325.95
2041 0.00 0.00 105.33 0.00 0.00 0.00 105.33 11.07 40.86 205.83 63.35 356.22 139.14 -352.88
2042 0.00 0.00 144.78 0.00 0.00 0.00 144.78 11.79 40.86 201.27 62.20 380.12 141.87 -382.92
2043 0.00 0.00 64.59 0.00 0.00 0.00 64.59 1211 40.86 197.01 61.15 404.36 143.83 -412.33
2044 0.00 0.00 4.73 0.00 0.00 0.00 4.73 12.14 47.65 201.43 60.01 438.78 145.33 -442.69
2045 0.00 0.00 0.00 0.00 0.00 0.00 0.00 12.14 47.66 197.28 58.90 465.95 147.94 -475.51
2046 0.00 0.00 0.00 0.00 0.00 0.00 0.00 12.14 47.66 197.49 58.41 481.53 149.24 -491.68
2047 0.00 0.00 0.00 0.00 0.00 0.00 0.00 12.14 47.67 182.97 56.88 513.54 152.97 -540.42
2048 0.00 0.00 0.00 0.00 0.00 0.00 0.00 12.14 47.67 192.58 58.06 487.00 150.05 -502.53
2049 0.00 0.00 98.43 0.00 9.69 0.00 108.12 12.14 47.67 192.58 58.06 487.00 150.05 -502.53
2050 0.00 0.00 141.63 0.00 9.69 0.00 151.33 12.14 47.67 192.58 58.06 487.00 150.05 -502.53
2051 0.00 0.00 63.18 0.00 9.69 0.00 72.88 12.14 47.67 192.58 58.06 487.00 150.05 -502.53
2052 0.00 0.00 4.63 0.00 9.69 0.00 14.32 12.14 47.67 192.58 58.06 487.00 150.05 -502.53
2053 0.00 0.00 98.82 0.00 0.00 0.00 98.82 12.14 47.67 192.58 58.06 487.00 150.05 -502.53
2054 0.00 0.00 142.20 0.00 0.00 0.00 142.20 12.14 47.67 192.58 58.06 487.00 150.05 -502.53
2055 0.00 0.00 63.44 0.00 0.00 0.00 63.44 12.14 47.67 192.58 58.06 487.00 150.05 -502.53
2056 0.00 0.00 4.65 0.00 6.64 0.00 11.28 12.14 47.67 192.58 58.06 487.00 150.05 -502.53
2057 0.00 0.00 99.22 0.00 0.00 0.00 99.22 12.14 47.67 192.58 58.06 487.00 150.05 -502.53
2058 0.00 0.00 142.77 0.00 0.00 0.00 142.77 12.14 47.67 192.58 58.06 487.00 150.05 -502.53
2059 0.00 0.00 63.69 0.00 0.00 0.00 63.69 12.14 47.67 192.58 58.06 487.00 150.05 -502.53
2060 0.00 0.00 4.66 0.00 39.20 0.00 43.86 12.14 47.67 192.58 58.06 487.00 150.05 -502.53
2061 0.00 0.00 99.62 0.00 0.00 0.00 99.62 12.14 47.67 192.58 58.06 487.00 150.05 -502.53
2062 0.00 0.00 143.34 0.00 0.00 0.00 143.34 12.14 47.67 192.58 58.06 487.00 150.05 -502.53
2063 0.00 0.00 63.94 0.00 0.00 0.00 63.94 12.14 47.67 192.58 58.06 487.00 150.05 -502.53
2064 0.00 0.00 4.68 0.00 0.00 0.00 4.68 12.14 47.67 192.58 58.06 487.00 150.05 -502.53
2065 0.00 0.00 100.02 0.00 0.00 0.00 100.02 12.14 47.67 192.58 58.06 487.00 150.05 -502.53
2066 0.00 0.00 143.92 0.00 0.00 0.00 143.92 12.14 47.67 192.58 58.06 487.00 150.05 -502.53
2067 0.00 0.00 64.20 0.00 0.00 0.00 64.20 12.14 47.67 192.58 58.06 487.00 150.05 -502.53
2068 0.00 0.00 105.02 0.00 32.98 0.00 137.99 12.14 47.67 192.58 58.06 487.00 150.05 -502.53
2069 0.00 0.00 144.35 0.00 0.00 0.00 144.35 12.14 47.67 192.58 58.06 487.00 150.05 -502.53
2070 0.00 0.00 64.39 0.00 0.00 0.00 64.39 12.14 47.67 192.58 58.06 487.00 150.05 -502.53
2071 0.00 0.00 105.33 0.00 0.00 0.00 105.33 12.14 47.67 192.58 58.06 487.00 150.05 -502.53
2072 0.00 0.00 144.78 0.00 0.00 0.00 144.78 12.14 47.67 192.58 58.06 487.00 150.05 -502.53
2073 0.00 0.00 64.59 0.00 0.00 0.00 64.59 12.14 47.67 192.58 58.06 487.00 150.05 -502.53
2074 0.00 0.00 4.73 0.00 0.00 0.00 4.73 12.14 47.67 192.58 58.06 487.00 150.05 -502.53
2075 0.00 0.00 0.00 0.00 46.04 0.00 46.04 12.14 47.67 192.58 58.06 487.00 150.05 -502.53
2076 0.00 0.00 0.00 0.00 0.00 0.00 0.00 12.14 47.67 192.58 58.06 487.00 150.05 -502.53
2077 0.00 0.00 0.00 0.00 0.00 0.00 0.00 12.14 47.67 192.58 58.06 487.00 150.05 -502.53
2078 0.00 0.00 0.00 0.00 0.00 0.00 0.00 12.14 47.67 192.58 58.06 487.00 150.05 -502.53
2079 0.00 0.00 98.43 0.00 0.00 0.00 98.43 12.14 47.67 192.58 58.06 487.00 150.05 -502.53
2080 0.00 0.00 141.63 0.00 0.00 0.00 141.63 12.14 47.67 192.58 58.06 487.00 150.05 -502.53
2081 0.00 0.00 63.18 0.00 0.00 0.00 63.18 12.14 47.67 192.58 58.06 487.00 150.05 -502.53
2082 0.00 0.00 4.63 0.00 0.00 0.00 4.63 12.14 47.67 192.58 58.06 487.00 150.05 -502.53
2083 0.00 0.00 98.82 0.00 10.99 0.00 109.82 12.14 47.67 192.58 58.06 487.00 150.05 -502.53
2084 0.00 0.00 142.20 0.00 9.69 0.00 151.89 12.14 47.67 192.58 58.06 487.00 150.05 -502.53
2085 0.00 0.00 63.44 0.00 9.69 0.00 73.13 12.14 47.67 192.58 58.06 487.00 150.05 -502.53
2086 0.00 0.00 4.65 0.00 9.69 0.00 14.34 12.14 47.67 192.58 58.06 487.00 150.05 -502.53
2087 0.00 0.00 99.22 0.00 9.69 0.00 108.91 12.14 47.67 192.58 58.06 487.00 150.05 -502.53
2088 0.00 0.00 142.77 0.00 0.00 0.00 142.77 12.14 47.67 192.58 58.06 487.00 150.05 -502.53
2089 0.00 0.00 63.69 0.00 0.00 0.00 63.69 12.14 47.67 192.58 58.06 487.00 150.05 -502.53
2090 0.00 0.00 4.66 0.00 10.99 0.00 15.66 12.14 47.67 192.58 58.06 487.00 150.05 -502.53
Salvage Value 0.00 0.00 97.93 0.00 8.07 0.00 105.99 0.00 0.00 0.00 0.00 0.00 0.00 0.00
PV @ 3.35% I 0.00 61.86 1761.84 0.00 152.06 0.00 1975.76 193.07 678.87 I 7701.14 2129.06 6756.34 3606.05 -4790.32 I

February 2014

Net Present Value
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Needs For and Alternatives To
LCA/MH l1I-469a Attachment 1

All CCGT SUPPLEMENTAL TABLE 007 Energy Price Reference
ECONOMIC SUMMARY Discount Rate High
NFAT 2012 Capital Cost Reference
Capital and Related Costs (Millions of 2014$) Net Average Flow Related Revenue (Millions of 2014$)
Conawapa Keeyask | Thermal Wind Transmission Total ‘ Capital Fixed Gross Water Thermal Power Net
FYB GS GS GS GS GOT US T/L Capital Taxes 0&M Revenue Rental Burn Purchases | Revenue
2012 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2013 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2014 0.00 64.32 0.00 0.00 10.08 0.00 74.40 0.37 0.00 319.76 105.21 20.23 100.02 94.30
2015 0.00 0.00 0.00 0.00 10.08 0.00 10.08 0.42 0.00 352.45 103.29 24.03 104.25 120.88
2016 0.00 0.00 0.00 0.00 10.08 0.00 10.08 0.47 0.00 362.42 101.40 25.15 106.58 129.29
2017 0.00 0.00 0.00 0.00 10.08 0.00 10.08 0.52 0.00 381.33 99.79 25.80 108.52 147.22
2018 0.00 0.00 0.37 0.00 0.00 0.00 0.37 0.52 0.00 360.54 96.94 28.23 111.33 124.03
2019 0.00 0.00 149.27 0.00 0.00 0.00 149.27 1.27 0.00 351.76 94.96 25.49 112.81 118.51
2020 0.00 0.00 237.92 0.00 0.00 0.00 237.92 2.35 0.00 387.25 94.88 20.11 122.82 149.44
2021 0.00 0.00 118.86 0.00 9.48 0.00 128.34 2.88 0.00 396.14 93.78 16.69 131.06 154.61
2022 0.00 0.00 7.15 0.00 0.00 0.00 7.15 291 7.06 417.11 91.32 69.25 117.24 139.30
2023 0.00 0.00 152.27 0.00 0.00 0.00 152.27 3.67 7.06 405.58 89.13 77.81 122.77 115.86
2024 0.00 0.00 219.99 0.00 0.00 0.00 219.99 4.77 7.06 406.39 88.35 81.85 124.53 111.67
2025 0.00 0.00 100.65 0.00 74.66 0.00 175.31 5.64 7.06 333.30 87.98 68.29 119.92 57.11
2026 0.00 0.00 7.25 0.00 0.00 0.00 7.25 5.68 14.14 340.52 85.60 111.29 114.82 28.81
2027 0.00 0.00 155.34 0.00 0.00 0.00 155.34 6.45 14.14 320.83 83.47 120.90 118.73 -2.26
2028 0.00 0.00 224.42 0.00 0.00 0.00 224.42 7.58 14.14 303.45 81.86 127.88 121.44 -27.73
2029 0.00 0.00 100.51 0.00 0.00 0.00 100.51 8.08 14.14 283.43 80.26 136.80 124.08 -67.72
2030 0.00 0.00 7.39 0.00 0.00 0.00 7.39 8.12 21.21 306.51 79.87 165.46 117.86 -56.68
2031 0.00 0.00 158.47 0.00 0.00 0.00 158.47 8.91 21.22 293.17 78.38 174.69 120.99 -80.88
2032 0.00 0.00 228.94 0.00 0.00 0.00 228.94 10.05 21.23 277.47 76.92 184.66 123.74 -107.85
2033 0.00 0.00 102.54 0.00 62.81 0.00 165.35 10.88 21.23 261.91 75.90 192.11 124.82 -130.93
2034 0.00 0.00 7.54 0.00 0.00 0.00 7.54 10.92 28.31 267.49 74.48 225.61 123.28 -155.88
2035 0.00 0.00 161.67 0.00 0.00 0.00 161.67 11.73 28.31 251.86 73.02 239.20 125.93 -186.29
2036 0.00 0.00 233.56 0.00 0.00 0.00 233.56 12.89 28.31 236.45 71.70 252.35 128.57 -216.17
2037 0.00 0.00 104.61 0.00 0.00 0.00 104.61 13.42 28.31 222.12 70.74 262.47 130.78 -241.86
2038 0.00 0.00 171.80 0.00 0.00 0.00 171.80 14.28 35.38 222.12 69.42 293.72 131.90 -272.92
2039 0.00 0.00 237.08 0.00 0.00 0.00 237.08 15.46 35.39 206.92 68.17 309.63 141.32 -312.21
2040 0.00 0.00 106.18 0.00 62.81 0.00 168.99 16.31 35.40 203.34 67.10 331.66 143.50 -338.91
2041 0.00 0.00 174.38 0.00 0.00 0.00 174.38 17.18 42.48 214.01 65.87 370.38 144.68 -366.91
2042 0.00 0.00 240.65 0.00 0.00 0.00 240.65 18.38 42.48 209.27 64.68 395.23 147.51 -398.15
2043 0.00 0.00 107.78 0.00 0.00 0.00 107.78 18.92 42.48 204.85 63.59 420.44 149.55 -428.73
2044 0.00 0.00 7.93 0.00 0.00 0.00 7.93 18.96 49.54 209.44 62.40 456.23 151.11 -460.29
2045 0.00 0.00 0.00 0.00 0.00 0.00 0.00 18.96 49.55 205.12 61.24 484.47 153.82 -494.41
2046 0.00 0.00 0.00 0.00 0.00 0.00 0.00 18.96 49.56 205.35 60.73 500.67 155.17 -511.23
2047 0.00 0.00 0.00 0.00 0.00 0.00 0.00 18.96 49.56 190.25 59.14 533.96 159.05 -561.90
2048 0.00 0.00 0.00 0.00 0.00 0.00 0.00 18.96 49.57 200.24 60.37 506.37 156.02 -522.52
2049 0.00 0.00 149.27 0.00 10.08 0.00 159.35 18.96 49.57 200.24 60.37 506.37 156.02 -522.52
2050 0.00 0.00 215.64 0.00 10.08 0.00 225.72 18.96 49.57 200.24 60.37 506.37 156.02 -522.52
2051 0.00 0.00 96.58 0.00 10.08 0.00 106.66 18.96 49.57 200.24 60.37 506.37 156.02 -522.52
2052 0.00 0.00 7.10 0.00 10.08 0.00 17.18 18.96 49.57 200.24 60.37 506.37 156.02 -522.52
2053 0.00 0.00 152.27 0.00 0.00 0.00 152.27 18.96 49.57 200.24 60.37 506.37 156.02 -522.52
2054 0.00 0.00 219.99 0.00 0.00 0.00 219.99 18.96 49.57 200.24 60.37 506.37 156.02 -522.52
2055 0.00 0.00 98.53 0.00 0.00 0.00 98.53 18.96 49.57 200.24 60.37 506.37 156.02 -522.52
2056 0.00 0.00 7.25 0.00 9.48 0.00 16.73 18.96 49.57 200.24 60.37 506.37 156.02 -522.52
2057 0.00 0.00 155.34 0.00 0.00 0.00 155.34 18.96 49.57 200.24 60.37 506.37 156.02 -522.52
2058 0.00 0.00 224.42 0.00 0.00 0.00 224.42 18.96 49.57 200.24 60.37 506.37 156.02 -522.52
2059 0.00 0.00 100.51 0.00 0.00 0.00 100.51 18.96 49.57 200.24 60.37 506.37 156.02 -522.52
2060 0.00 0.00 7.39 0.00 56.00 0.00 63.39 18.96 49.57 200.24 60.37 506.37 156.02 -522.52
2061 0.00 0.00 158.47 0.00 0.00 0.00 158.47 18.96 49.57 200.24 60.37 506.37 156.02 -522.52
2062 0.00 0.00 228.94 0.00 0.00 0.00 228.94 18.96 49.57 200.24 60.37 506.37 156.02 -522.52
2063 0.00 0.00 102.54 0.00 0.00 0.00 102.54 18.96 49.57 200.24 60.37 506.37 156.02 -522.52
2064 0.00 0.00 7.54 0.00 0.00 0.00 7.54 18.96 49.57 200.24 60.37 506.37 156.02 -522.52
2065 0.00 0.00 161.67 0.00 0.00 0.00 161.67 18.96 49.57 200.24 60.37 506.37 156.02 -522.52
2066 0.00 0.00 233.56 0.00 0.00 0.00 233.56 18.96 49.57 200.24 60.37 506.37 156.02 -522.52
2067 0.00 0.00 104.61 0.00 0.00 0.00 104.61 18.96 49.57 200.24 60.37 506.37 156.02 -522.52
2068 0.00 0.00 171.80 0.00 47.11 0.00 218.90 18.96 49.57 200.24 60.37 506.37 156.02 -522.52
2069 0.00 0.00 237.08 0.00 0.00 0.00 237.08 18.96 49.57 200.24 60.37 506.37 156.02 -522.52
2070 0.00 0.00 106.18 0.00 0.00 0.00 106.18 18.96 49.57 200.24 60.37 506.37 156.02 -522.52
2071 0.00 0.00 174.38 0.00 0.00 0.00 174.38 18.96 49.57 200.24 60.37 506.37 156.02 -522.52
2072 0.00 0.00 240.65 0.00 0.00 0.00 240.65 18.96 49.57 200.24 60.37 506.37 156.02 -522.52
2073 0.00 0.00 107.78 0.00 0.00 0.00 107.78 18.96 49.57 200.24 60.37 506.37 156.02 -522.52
2074 0.00 0.00 7.93 0.00 0.00 0.00 7.93 18.96 49.57 200.24 60.37 506.37 156.02 -522.52
2075 0.00 0.00 0.00 0.00 65.78 0.00 65.78 18.96 49.57 200.24 60.37 506.37 156.02 -522.52
2076 0.00 0.00 0.00 0.00 0.00 0.00 0.00 18.96 49.57 200.24 60.37 506.37 156.02 -522.52
2077 0.00 0.00 0.00 0.00 0.00 0.00 0.00 18.96 49.57 200.24 60.37 506.37 156.02 -522.52
2078 0.00 0.00 0.00 0.00 0.00 0.00 0.00 18.96 49.57 200.24 60.37 506.37 156.02 -522.52
2079 0.00 0.00 149.27 0.00 0.00 0.00 149.27 18.96 49.57 200.24 60.37 506.37 156.02 -522.52
2080 0.00 0.00 215.64 0.00 0.00 0.00 215.64 18.96 49.57 200.24 60.37 506.37 156.02 -522.52
2081 0.00 0.00 96.58 0.00 0.00 0.00 96.58 18.96 49.57 200.24 60.37 506.37 156.02 -522.52
2082 0.00 0.00 7.10 0.00 0.00 0.00 7.10 18.96 49.57 200.24 60.37 506.37 156.02 -522.52
2083 0.00 0.00 152.27 0.00 15.70 0.00 167.98 18.96 49.57 200.24 60.37 506.37 156.02 -522.52
2084 0.00 0.00 219.99 0.00 10.08 0.00 230.07 18.96 49.57 200.24 60.37 506.37 156.02 -522.52
2085 0.00 0.00 98.53 0.00 10.08 0.00 108.61 18.96 49.57 200.24 60.37 506.37 156.02 -522.52
2086 0.00 0.00 7.25 0.00 10.08 0.00 17.32 18.96 49.57 200.24 60.37 506.37 156.02 -522.52
2087 0.00 0.00 155.34 0.00 10.08 0.00 165.42 18.96 49.57 200.24 60.37 506.37 156.02 -522.52
2088 0.00 0.00 224.42 0.00 0.00 0.00 224.42 18.96 49.57 200.24 60.37 506.37 156.02 -522.52
2089 0.00 0.00 100.51 0.00 0.00 0.00 100.51 18.96 49.57 200.24 60.37 506.37 156.02 -522.52
2090 0.00 0.00 7.39 0.00 15.70 0.00 23.09 18.96 49.57 200.24 60.37 506.37 156.02 -522.52
Salvage Value 0.00 0.00 16.81 0.00 1.07 0.00 17.88 0.00 0.00 0.00 0.00 0.00 0.00 0.00
PV @ 6.50% I 0.00 64.32 1493.20 0.00 121.94 0.00 1679.46 115.94 257.72 I 5092.33 1380.04 2595.14 2011.98 -894.83 I

February 2014

Net Present Value
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Needs For and Alternatives To
LCA/MH l1I-469a Attachment 1

All CCGT SUPPLEMENTAL TABLE 008 Energy Price Reference
ECONOMIC SUMMARY Discount Rate High
NFAT 2012 Capital Cost High
Capital and Related Costs (Millions of 2014$) Net Average Flow Related Revenue (Millions of 2014$)
Conawapa Keeyask | Thermal Wind Transmission Total ‘ Capital Fixed Gross Water Thermal Power Net
FYB GS GS GS GS GOT US T/L Capital Taxes 0&M Revenue Rental Burn Purchases | Revenue
2012 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2013 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2014 0.00 64.32 0.00 0.00 10.08 0.00 74.40 0.37 0.00 319.76 105.21 20.23 100.02 94.30
2015 0.00 0.00 0.00 0.00 10.08 0.00 10.08 0.42 0.00 352.45 103.29 24.03 104.25 120.88
2016 0.00 0.00 0.00 0.00 10.08 0.00 10.08 0.47 0.00 362.42 101.40 25.15 106.58 129.29
2017 0.00 0.00 0.00 0.00 10.08 0.00 10.08 0.52 0.00 381.33 99.79 25.80 108.52 147.22
2018 0.00 0.00 0.37 0.00 0.00 0.00 0.37 0.52 0.00 360.54 96.94 28.23 111.33 124.03
2019 0.00 0.00 208.77 0.00 0.00 0.00 208.77 157 0.00 351.76 94.96 25.49 112.81 118.51
2020 0.00 0.00 324.49 0.00 0.00 0.00 324.49 3.08 0.00 387.25 94.88 20.11 122.82 149.44
2021 0.00 0.00 157.90 0.00 12.34 0.00 170.24 3.82 0.00 396.14 93.78 16.69 131.06 154.61
2022 0.00 0.00 10.04 0.00 0.00 0.00 10.04 3.87 7.06 417.11 91.32 69.25 117.24 139.30
2023 0.00 0.00 214.68 0.00 0.00 0.00 214.68 4.94 7.06 405.58 89.13 77.81 122.77 115.86
2024 0.00 0.00 310.76 0.00 0.00 0.00 310.76 6.50 7.06 406.39 88.35 81.85 124.53 111.67
2025 0.00 0.00 141.58 0.00 97.19 0.00 238.77 7.68 7.06 333.30 87.98 68.29 119.92 57.11
2026 0.00 0.00 10.28 0.00 0.00 0.00 10.28 7.73 14.14 340.52 85.60 111.29 114.82 28.81
2027 0.00 0.00 220.75 0.00 0.00 0.00 220.75 8.83 14.14 320.83 83.47 120.90 118.73 -2.26
2028 0.00 0.00 319.55 0.00 0.00 0.00 319.55 10.43 14.14 303.45 81.86 127.88 121.44 -27.73
2029 0.00 0.00 143.41 0.00 0.00 0.00 143.41 1115 14.14 283.43 80.26 136.80 124.08 -67.72
2030 0.00 0.00 10.57 0.00 0.00 0.00 10.57 11.20 21.21 306.51 79.87 165.46 117.86 -56.68
2031 0.00 0.00 227.00 0.00 0.00 0.00 227.00 12.34 21.22 293.17 78.38 174.69 120.99 -80.88
2032 0.00 0.00 328.59 0.00 0.00 0.00 328.59 13.98 21.23 277.47 76.92 184.66 123.74 -107.85
2033 0.00 0.00 147.46 0.00 81.76 0.00 229.23 15.13 21.23 261.91 75.90 192.11 124.82 -130.93
2034 0.00 0.00 10.87 0.00 0.00 0.00 10.87 15.18 28.31 267.49 74.48 225.61 123.28 -155.88
2035 0.00 0.00 233.42 0.00 0.00 0.00 233.42 16.35 28.31 251.86 73.02 239.20 125.93 -186.29
2036 0.00 0.00 337.89 0.00 0.00 0.00 337.89 18.04 28.31 236.45 71.70 252.35 128.57 -216.17
2037 0.00 0.00 151.64 0.00 0.00 0.00 151.64 18.79 28.31 222.12 70.74 262.47 130.78 -241.86
2038 0.00 0.00 249.53 0.00 0.00 0.00 249.53 20.04 35.38 222.12 69.42 293.72 131.90 -272.92
2039 0.00 0.00 345.04 0.00 0.00 0.00 345.04 21.77 35.39 206.92 68.17 309.63 141.32 -312.21
2040 0.00 0.00 154.84 0.00 81.76 0.00 236.61 22.95 35.40 203.34 67.10 331.66 143.50 -338.91
2041 0.00 0.00 254.81 0.00 0.00 0.00 254.81 24.22 42.48 214.01 65.87 370.38 144.68 -366.91
2042 0.00 0.00 352.33 0.00 0.00 0.00 352.33 25.99 42.48 209.27 64.68 395.23 147.51 -398.15
2043 0.00 0.00 158.12 0.00 0.00 0.00 158.12 26.78 42.48 204.85 63.59 420.44 149.55 -428.73
2044 0.00 0.00 11.65 0.00 0.00 0.00 11.65 26.83 49.54 209.44 62.40 456.23 151.11 -460.29
2045 0.00 0.00 0.00 0.00 0.00 0.00 0.00 26.83 49.55 205.12 61.24 484.47 153.82 -494.41
2046 0.00 0.00 0.00 0.00 0.00 0.00 0.00 26.83 49.56 205.35 60.73 500.67 155.17 -511.23
2047 0.00 0.00 0.00 0.00 0.00 0.00 0.00 26.83 49.56 190.25 59.14 533.96 159.05 -561.90
2048 0.00 0.00 0.00 0.00 0.00 0.00 0.00 26.83 49.57 200.24 60.37 506.37 156.02 -522.52
2049 0.00 0.00 208.77 0.00 10.08 0.00 218.85 26.83 49.57 200.24 60.37 506.37 156.02 -522.52
2050 0.00 0.00 302.21 0.00 10.08 0.00 312.29 26.83 49.57 200.24 60.37 506.37 156.02 -522.52
2051 0.00 0.00 135.62 0.00 10.08 0.00 145.70 26.83 49.57 200.24 60.37 506.37 156.02 -522.52
2052 0.00 0.00 9.99 0.00 10.08 0.00 20.07 26.83 49.57 200.24 60.37 506.37 156.02 -522.52
2053 0.00 0.00 214.68 0.00 0.00 0.00 214.68 26.83 49.57 200.24 60.37 506.37 156.02 -522.52
2054 0.00 0.00 310.76 0.00 0.00 0.00 310.76 26.83 49.57 200.24 60.37 506.37 156.02 -522.52
2055 0.00 0.00 139.46 0.00 0.00 0.00 139.46 26.83 49.57 200.24 60.37 506.37 156.02 -522.52
2056 0.00 0.00 10.28 0.00 12.34 0.00 22.62 26.83 49.57 200.24 60.37 506.37 156.02 -522.52
2057 0.00 0.00 220.75 0.00 0.00 0.00 220.75 26.83 49.57 200.24 60.37 506.37 156.02 -522.52
2058 0.00 0.00 319.55 0.00 0.00 0.00 319.55 26.83 49.57 200.24 60.37 506.37 156.02 -522.52
2059 0.00 0.00 143.41 0.00 0.00 0.00 143.41 26.83 49.57 200.24 60.37 506.37 156.02 -522.52
2060 0.00 0.00 10.57 0.00 72.89 0.00 83.46 26.83 49.57 200.24 60.37 506.37 156.02 -522.52
2061 0.00 0.00 227.00 0.00 0.00 0.00 227.00 26.83 49.57 200.24 60.37 506.37 156.02 -522.52
2062 0.00 0.00 328.59 0.00 0.00 0.00 328.59 26.83 49.57 200.24 60.37 506.37 156.02 -522.52
2063 0.00 0.00 147.46 0.00 0.00 0.00 147.46 26.83 49.57 200.24 60.37 506.37 156.02 -522.52
2064 0.00 0.00 10.87 0.00 0.00 0.00 10.87 26.83 49.57 200.24 60.37 506.37 156.02 -522.52
2065 0.00 0.00 233.42 0.00 0.00 0.00 233.42 26.83 49.57 200.24 60.37 506.37 156.02 -522.52
2066 0.00 0.00 337.89 0.00 0.00 0.00 337.89 26.83 49.57 200.24 60.37 506.37 156.02 -522.52
2067 0.00 0.00 151.64 0.00 0.00 0.00 151.64 26.83 49.57 200.24 60.37 506.37 156.02 -522.52
2068 0.00 0.00 249.53 0.00 61.32 0.00 310.85 26.83 49.57 200.24 60.37 506.37 156.02 -522.52
2069 0.00 0.00 345.04 0.00 0.00 0.00 345.04 26.83 49.57 200.24 60.37 506.37 156.02 -522.52
2070 0.00 0.00 154.84 0.00 0.00 0.00 154.84 26.83 49.57 200.24 60.37 506.37 156.02 -522.52
2071 0.00 0.00 254.81 0.00 0.00 0.00 254.81 26.83 49.57 200.24 60.37 506.37 156.02 -522.52
2072 0.00 0.00 352.33 0.00 0.00 0.00 352.33 26.83 49.57 200.24 60.37 506.37 156.02 -522.52
2073 0.00 0.00 158.12 0.00 0.00 0.00 158.12 26.83 49.57 200.24 60.37 506.37 156.02 -522.52
2074 0.00 0.00 11.65 0.00 0.00 0.00 11.65 26.83 49.57 200.24 60.37 506.37 156.02 -522.52
2075 0.00 0.00 0.00 0.00 85.62 0.00 85.62 26.83 49.57 200.24 60.37 506.37 156.02 -522.52
2076 0.00 0.00 0.00 0.00 0.00 0.00 0.00 26.83 49.57 200.24 60.37 506.37 156.02 -522.52
2077 0.00 0.00 0.00 0.00 0.00 0.00 0.00 26.83 49.57 200.24 60.37 506.37 156.02 -522.52
2078 0.00 0.00 0.00 0.00 0.00 0.00 0.00 26.83 49.57 200.24 60.37 506.37 156.02 -522.52
2079 0.00 0.00 208.77 0.00 0.00 0.00 208.77 26.83 49.57 200.24 60.37 506.37 156.02 -522.52
2080 0.00 0.00 302.21 0.00 0.00 0.00 302.21 26.83 49.57 200.24 60.37 506.37 156.02 -522.52
2081 0.00 0.00 135.62 0.00 0.00 0.00 135.62 26.83 49.57 200.24 60.37 506.37 156.02 -522.52
2082 0.00 0.00 9.99 0.00 0.00 0.00 9.99 26.83 49.57 200.24 60.37 506.37 156.02 -522.52
2083 0.00 0.00 214.68 0.00 20.44 0.00 235.12 26.83 49.57 200.24 60.37 506.37 156.02 -522.52
2084 0.00 0.00 310.76 0.00 10.08 0.00 320.84 26.83 49.57 200.24 60.37 506.37 156.02 -522.52
2085 0.00 0.00 139.46 0.00 10.08 0.00 149.54 26.83 49.57 200.24 60.37 506.37 156.02 -522.52
2086 0.00 0.00 10.28 0.00 10.08 0.00 20.36 26.83 49.57 200.24 60.37 506.37 156.02 -522.52
2087 0.00 0.00 220.75 0.00 10.08 0.00 230.83 26.83 49.57 200.24 60.37 506.37 156.02 -522.52
2088 0.00 0.00 319.55 0.00 0.00 0.00 319.55 26.83 49.57 200.24 60.37 506.37 156.02 -522.52
2089 0.00 0.00 143.41 0.00 0.00 0.00 143.41 26.83 49.57 200.24 60.37 506.37 156.02 -522.52
2090 0.00 0.00 10.57 0.00 20.44 0.00 31.01 26.83 49.57 200.24 60.37 506.37 156.02 -522.52
Salvage Value 0.00 0.00 23.98 0.00 1.30 0.00 25.28 0.00 0.00 0.00 0.00 0.00 0.00 0.00
PV @ 6.50% I 0.00 64.32 2114.11 0.00 146.37 0.00 2324.80 160.95 257.72 I 5092.33 1380.04 2595.14 2011.98 -894.83 I

February 2014

Net Present Value
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Needs For and Alternatives To
LCA/MH l1I-469a Attachment 1

All CCGT SUPPLEMENTAL TABLE 009 Energy Price Reference
ECONOMIC SUMMARY Discount Rate High
NFAT 2012 Capital Cost Low
Capital and Related Costs (Millions of 2014$) Net Average Flow Related Revenue (Millions of 2014$)
Conawapa Keeyask | Thermal Wind Transmission Total ‘ Capital | Fixed Gross Water Thermal Power Net
FYB GS GS GS GS GOT US T/L Capital Taxes 0&M Revenue Rental Burn Purchases | Revenue
2012 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2013 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2014 0.00 64.32 0.00 0.00 10.08 0.00 74.40 0.37 0.00 319.76 105.21 20.23 100.02 94.30
2015 0.00 0.00 0.00 0.00 10.08 0.00 10.08 0.42 0.00 352.45 103.29 24.03 104.25 120.88
2016 0.00 0.00 0.00 0.00 10.08 0.00 10.08 0.47 0.00 362.42 101.40 25.15 106.58 129.29
2017 0.00 0.00 0.00 0.00 10.08 0.00 10.08 0.52 0.00 381.33 99.79 25.80 108.52 147.22
2018 0.00 0.00 0.37 0.00 0.00 0.00 0.37 0.52 0.00 360.54 96.94 28.23 111.33 124.03
2019 0.00 0.00 102.34 0.00 0.00 0.00 102.34 1.03 0.00 351.76 94.96 25.49 112.81 118.51
2020 0.00 0.00 169.55 0.00 0.00 0.00 169.55 1.77 0.00 387.25 94.88 20.11 122.82 149.44
2021 0.00 0.00 87.98 0.00 6.90 0.00 94.88 213 0.00 396.14 93.78 16.69 131.06 154.61
2022 0.00 0.00 4.86 0.00 0.00 0.00 4.86 2.16 7.06 417.11 91.32 69.25 117.24 139.30
2023 0.00 0.00 102.75 0.00 0.00 0.00 102.75 2.67 7.06 405.58 89.13 77.81 122.77 115.86
2024 0.00 0.00 147.85 0.00 0.00 0.00 147.85 341 7.06 406.39 88.35 81.85 124.53 111.67
2025 0.00 0.00 68.08 0.00 54.34 0.00 122.42 4.01 7.06 333.30 87.98 68.29 119.92 57.11
2026 0.00 0.00 4.83 0.00 0.00 0.00 4.83 4.04 14.14 340.52 85.60 111.29 114.82 28.81
2027 0.00 0.00 103.16 0.00 0.00 0.00 103.16 4.55 14.14 320.83 83.47 120.90 118.73 -2.26
2028 0.00 0.00 148.45 0.00 0.00 0.00 148.45 5.30 14.14 303.45 81.86 127.88 121.44 -27.73
2029 0.00 0.00 66.22 0.00 0.00 0.00 66.22 5.63 14.14 283.43 80.26 136.80 124.08 -67.72
2030 0.00 0.00 4.85 0.00 0.00 0.00 4.85 5.65 21.21 306.51 79.87 165.46 117.86 -56.68
2031 0.00 0.00 103.58 0.00 0.00 0.00 103.58 6.17 21.22 293.17 78.38 174.69 120.99 -80.88
2032 0.00 0.00 149.04 0.00 0.00 0.00 149.04 6.91 21.23 277.47 76.92 184.66 123.74 -107.85
2033 0.00 0.00 66.49 0.00 45.72 0.00 112.20 7.47 21.23 261.91 75.90 192.11 124.82 -130.93
2034 0.00 0.00 4.87 0.00 0.00 0.00 4.87 7.50 28.31 267.49 74.48 225.61 123.28 -155.88
2035 0.00 0.00 103.99 0.00 0.00 0.00 103.99 8.02 28.31 251.86 73.02 239.20 125.93 -186.29
2036 0.00 0.00 149.64 0.00 0.00 0.00 149.64 8.77 28.31 236.45 71.70 252.35 128.57 -216.17
2037 0.00 0.00 66.75 0.00 0.00 0.00 66.75 9.10 28.31 222.12 70.74 262.47 130.78 -241.86
2038 0.00 0.00 109.19 0.00 0.00 0.00 109.19 9.65 35.38 222.12 69.42 293.72 131.90 -272.92
2039 0.00 0.00 150.09 0.00 0.00 0.00 150.09 10.40 35.39 206.92 68.17 309.63 141.32 -312.21
2040 0.00 0.00 66.95 0.00 45.72 0.00 112.67 10.96 35.40 203.34 67.10 331.66 143.50 -338.91
2041 0.00 0.00 109.52 0.00 0.00 0.00 109.52 1151 42.48 214.01 65.87 370.38 144.68 -366.91
2042 0.00 0.00 150.54 0.00 0.00 0.00 150.54 12.26 42.48 209.27 64.68 395.23 147.51 -398.15
2043 0.00 0.00 67.15 0.00 0.00 0.00 67.15 12.60 42.48 204.85 63.59 420.44 149.55 -428.73
2044 0.00 0.00 4.92 0.00 0.00 0.00 4.92 12.62 49.54 209.44 62.40 456.23 151.11 -460.29
2045 0.00 0.00 0.00 0.00 0.00 0.00 0.00 12.62 49.55 205.12 61.24 484.47 153.82 -494.41
2046 0.00 0.00 0.00 0.00 0.00 0.00 0.00 12.62 49.56 205.35 60.73 500.67 155.17 -511.23
2047 0.00 0.00 0.00 0.00 0.00 0.00 0.00 12.62 49.56 190.25 59.14 533.96 159.05 -561.90
2048 0.00 0.00 0.00 0.00 0.00 0.00 0.00 12.62 49.57 200.24 60.37 506.37 156.02 -522.52
2049 0.00 0.00 102.34 0.00 10.08 0.00 112.42 12.62 49.57 200.24 60.37 506.37 156.02 -522.52
2050 0.00 0.00 147.26 0.00 10.08 0.00 157.34 12.62 49.57 200.24 60.37 506.37 156.02 -522.52
2051 0.00 0.00 65.69 0.00 10.08 0.00 75.77 12.62 49.57 200.24 60.37 506.37 156.02 -522.52
2052 0.00 0.00 4.81 0.00 10.08 0.00 14.89 12.62 49.57 200.24 60.37 506.37 156.02 -522.52
2053 0.00 0.00 102.75 0.00 0.00 0.00 102.75 12.62 49.57 200.24 60.37 506.37 156.02 -522.52
2054 0.00 0.00 147.85 0.00 0.00 0.00 147.85 12.62 49.57 200.24 60.37 506.37 156.02 -522.52
2055 0.00 0.00 65.96 0.00 0.00 0.00 65.96 12.62 49.57 200.24 60.37 506.37 156.02 -522.52
2056 0.00 0.00 4.83 0.00 6.90 0.00 11.73 12.62 49.57 200.24 60.37 506.37 156.02 -522.52
2057 0.00 0.00 103.16 0.00 0.00 0.00 103.16 12.62 49.57 200.24 60.37 506.37 156.02 -522.52
2058 0.00 0.00 148.45 0.00 0.00 0.00 148.45 12.62 49.57 200.24 60.37 506.37 156.02 -522.52
2059 0.00 0.00 66.22 0.00 0.00 0.00 66.22 12.62 49.57 200.24 60.37 506.37 156.02 -522.52
2060 0.00 0.00 4.85 0.00 40.76 0.00 45.61 12.62 49.57 200.24 60.37 506.37 156.02 -522.52
2061 0.00 0.00 103.58 0.00 0.00 0.00 103.58 12.62 49.57 200.24 60.37 506.37 156.02 -522.52
2062 0.00 0.00 149.04 0.00 0.00 0.00 149.04 12.62 49.57 200.24 60.37 506.37 156.02 -522.52
2063 0.00 0.00 66.49 0.00 0.00 0.00 66.49 12.62 49.57 200.24 60.37 506.37 156.02 -522.52
2064 0.00 0.00 4.87 0.00 0.00 0.00 4.87 12.62 49.57 200.24 60.37 506.37 156.02 -522.52
2065 0.00 0.00 103.99 0.00 0.00 0.00 103.99 12.62 49.57 200.24 60.37 506.37 156.02 -522.52
2066 0.00 0.00 149.64 0.00 0.00 0.00 149.64 12.62 49.57 200.24 60.37 506.37 156.02 -522.52
2067 0.00 0.00 66.75 0.00 0.00 0.00 66.75 12.62 49.57 200.24 60.37 506.37 156.02 -522.52
2068 0.00 0.00 109.19 0.00 34.29 0.00 143.48 12.62 49.57 200.24 60.37 506.37 156.02 -522.52
2069 0.00 0.00 150.09 0.00 0.00 0.00 150.09 12.62 49.57 200.24 60.37 506.37 156.02 -522.52
2070 0.00 0.00 66.95 0.00 0.00 0.00 66.95 12.62 49.57 200.24 60.37 506.37 156.02 -522.52
2071 0.00 0.00 109.52 0.00 0.00 0.00 109.52 12.62 49.57 200.24 60.37 506.37 156.02 -522.52
2072 0.00 0.00 150.54 0.00 0.00 0.00 150.54 12.62 49.57 200.24 60.37 506.37 156.02 -522.52
2073 0.00 0.00 67.15 0.00 0.00 0.00 67.15 12.62 49.57 200.24 60.37 506.37 156.02 -522.52
2074 0.00 0.00 4.92 0.00 0.00 0.00 4.92 12.62 49.57 200.24 60.37 506.37 156.02 -522.52
2075 0.00 0.00 0.00 0.00 47.87 0.00 47.87 12.62 49.57 200.24 60.37 506.37 156.02 -522.52
2076 0.00 0.00 0.00 0.00 0.00 0.00 0.00 12.62 49.57 200.24 60.37 506.37 156.02 -522.52
2077 0.00 0.00 0.00 0.00 0.00 0.00 0.00 12.62 49.57 200.24 60.37 506.37 156.02 -522.52
2078 0.00 0.00 0.00 0.00 0.00 0.00 0.00 12.62 49.57 200.24 60.37 506.37 156.02 -522.52
2079 0.00 0.00 102.34 0.00 0.00 0.00 102.34 12.62 49.57 200.24 60.37 506.37 156.02 -522.52
2080 0.00 0.00 147.26 0.00 0.00 0.00 147.26 12.62 49.57 200.24 60.37 506.37 156.02 -522.52
2081 0.00 0.00 65.69 0.00 0.00 0.00 65.69 12.62 49.57 200.24 60.37 506.37 156.02 -522.52
2082 0.00 0.00 4.81 0.00 0.00 0.00 4.81 12.62 49.57 200.24 60.37 506.37 156.02 -522.52
2083 0.00 0.00 102.75 0.00 11.43 0.00 114.18 12.62 49.57 200.24 60.37 506.37 156.02 -522.52
2084 0.00 0.00 147.85 0.00 10.08 0.00 157.93 12.62 49.57 200.24 60.37 506.37 156.02 -522.52
2085 0.00 0.00 65.96 0.00 10.08 0.00 76.04 12.62 49.57 200.24 60.37 506.37 156.02 -522.52
2086 0.00 0.00 4.83 0.00 10.08 0.00 14.91 12.62 49.57 200.24 60.37 506.37 156.02 -522.52
2087 0.00 0.00 103.16 0.00 10.08 0.00 113.24 12.62 49.57 200.24 60.37 506.37 156.02 -522.52
2088 0.00 0.00 148.45 0.00 0.00 0.00 148.45 12.62 49.57 200.24 60.37 506.37 156.02 -522.52
2089 0.00 0.00 66.22 0.00 0.00 0.00 66.22 12.62 49.57 200.24 60.37 506.37 156.02 -522.52
2090 0.00 0.00 4.85 0.00 11.43 0.00 16.28 12.62 49.57 200.24 60.37 506.37 156.02 -522.52
Salvage Value 0.00 0.00 11.08 0.00 0.87 0.00 11.95 0.00 0.00 0.00 0.00 0.00 0.00 0.00
PV @ 6.50% I 0.00 64.32 997.79 0.00 99.90 0.00 1162.01 79.85 257.72 I 5092.33 1380.04 2595.14 2011.98 -894.83 I

February 2014
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Needs For and Alternatives To
LCA/MH l1I-469a Attachment 1

All CCGT SUPPLEMENTAL TABLE 010 Energy Price Low
ECONOMIC SUMMARY Discount Rate Reference
NFAT 2012 Capital Cost Reference
Capital and Related Costs (Millions of 2014$) Net Average Flow Related Revenue (Millions of 2014$)
Conawapa Keeyask | Thermal Wind Transmission Total ‘ Capital Fixed Gross Water Thermal Power Net
FYB GS GS GS GS GOT US T/L Capital Taxes 0&M Revenue Rental Burn Purchases | Revenue
2012 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2013 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2014 0.00 62.96 0.00 0.00 9.87 0.00 72.82 0.36 0.00 235.42 102.83 15.46 80.72 36.42
2015 0.00 0.00 0.00 0.00 9.87 0.00 9.87 0.41 0.00 254.26 101.10 17.25 85.37 50.54
2016 0.00 0.00 0.00 0.00 9.87 0.00 9.87 0.46 0.00 261.04 99.23 17.83 86.91 57.07
2017 0.00 0.00 0.00 0.00 9.87 0.00 9.87 0.51 0.00 273.83 97.64 18.34 87.61 70.23
2018 0.00 0.00 0.36 0.00 0.00 0.00 0.36 0.51 0.00 262.93 94.94 20.48 88.16 59.35
2019 0.00 0.00 146.09 0.00 0.00 0.00 146.09 1.24 0.00 256.72 92.97 18.31 87.82 57.62
2020 0.00 0.00 232.87 0.00 0.00 0.00 232.87 2.30 0.00 262.56 92.87 13.05 89.67 66.97
2021 0.00 0.00 116.34 0.00 9.28 0.00 125.62 2.82 0.00 267.23 91.79 10.86 93.66 70.93
2022 0.00 0.00 7.00 0.00 0.00 0.00 7.00 2.85 6.91 267.49 89.47 31.17 87.04 59.80
2023 0.00 0.00 149.04 0.00 0.00 0.00 149.04 3.60 6.91 268.09 87.32 37.71 91.30 51.77
2024 0.00 0.00 21531 0.00 0.00 0.00 21531 4.67 6.91 284.75 86.43 44.86 95.02 58.44
2025 0.00 0.00 98.51 0.00 73.08 0.00 171.59 5.52 6.91 193.76 85.90 35.88 92.87 -20.88
2026 0.00 0.00 7.09 0.00 0.00 0.00 7.09 5.56 13.84 191.59 83.63 56.71 91.11 -39.86
2027 0.00 0.00 152.04 0.00 0.00 0.00 152.04 6.32 13.84 179.32 81.63 62.01 93.12 -57.44
2028 0.00 0.00 219.65 0.00 0.00 0.00 219.65 7.41 13.84 172.23 80.02 67.15 94.94 -69.89
2029 0.00 0.00 98.38 0.00 0.00 0.00 98.38 7.91 13.84 161.35 78.39 72.07 97.65 -86.76
2030 0.00 0.00 7.23 0.00 0.00 0.00 7.23 7.94 20.76 171.45 78.02 85.53 95.08 -87.18
2031 0.00 0.00 155.10 0.00 0.00 0.00 155.10 8.72 20.77 163.20 76.63 91.58 96.21 -101.22
2032 0.00 0.00 224.08 0.00 0.00 0.00 224.08 9.84 20.78 150.01 75.23 94.23 98.10 -117.55
2033 0.00 0.00 100.36 0.00 61.48 0.00 161.84 10.65 20.78 142.44 74.21 99.25 99.48 -130.50
2034 0.00 0.00 7.38 0.00 0.00 0.00 7.38 10.68 27.71 143.83 72.80 119.95 97.61 -146.53
2035 0.00 0.00 158.23 0.00 0.00 0.00 158.23 11.48 27.71 131.13 71.40 125.58 98.79 -164.63
2036 0.00 0.00 228.59 0.00 0.00 0.00 228.59 12.62 27.71 121.35 70.14 133.08 100.33 -182.19
2037 0.00 0.00 102.38 0.00 0.00 0.00 102.38 13.13 27.71 110.23 69.17 136.84 102.07 -197.84
2038 0.00 0.00 168.14 0.00 0.00 0.00 168.14 13.97 34.63 108.01 67.85 156.19 101.90 -217.94
2039 0.00 0.00 232.04 0.00 0.00 0.00 232.04 15.13 34.64 99.05 66.66 166.04 110.00 -243.65
2040 0.00 0.00 103.92 0.00 61.48 0.00 165.40 15.96 34.64 95.19 65.62 177.42 111.93 -259.78
2041 0.00 0.00 170.68 0.00 0.00 0.00 170.68 16.81 41.58 98.56 64.40 199.19 112.64 -277.68
2042 0.00 0.00 235.53 0.00 0.00 0.00 235.53 17.99 41.58 95.81 63.26 214.82 114.28 -296.56
2043 0.00 0.00 105.49 0.00 0.00 0.00 105.49 18.52 41.58 91.67 62.19 229.25 115.67 -315.44
2044 0.00 0.00 7.76 0.00 0.00 0.00 7.76 18.56 48.49 91.38 61.03 249.31 116.68 -335.63
2045 0.00 0.00 0.00 0.00 0.00 0.00 0.00 18.56 48.50 88.97 59.91 267.49 118.09 -356.52
2046 0.00 0.00 0.00 0.00 0.00 0.00 0.00 18.56 48.50 87.82 59.38 275.22 120.47 -367.24
2047 0.00 0.00 0.00 0.00 0.00 0.00 0.00 18.56 48.51 84.05 57.86 300.92 122.33 -397.06
2048 0.00 0.00 0.00 0.00 0.00 0.00 0.00 18.56 48.52 86.95 59.05 281.21 120.30 -373.61
2049 0.00 0.00 146.09 0.00 9.87 0.00 155.96 18.56 48.52 86.95 59.05 281.21 120.30 -373.61
2050 0.00 0.00 211.06 0.00 9.87 0.00 220.92 18.56 48.52 86.95 59.05 281.21 120.30 -373.61
2051 0.00 0.00 94.53 0.00 9.87 0.00 104.39 18.56 48.52 86.95 59.05 281.21 120.30 -373.61
2052 0.00 0.00 6.95 0.00 9.87 0.00 16.82 18.56 48.52 86.95 59.05 281.21 120.30 -373.61
2053 0.00 0.00 149.04 0.00 0.00 0.00 149.04 18.56 48.52 86.95 59.05 281.21 120.30 -373.61
2054 0.00 0.00 21531 0.00 0.00 0.00 21531 18.56 48.52 86.95 59.05 281.21 120.30 -373.61
2055 0.00 0.00 96.43 0.00 0.00 0.00 96.43 18.56 48.52 86.95 59.05 281.21 120.30 -373.61
2056 0.00 0.00 7.09 0.00 9.28 0.00 16.37 18.56 48.52 86.95 59.05 281.21 120.30 -373.61
2057 0.00 0.00 152.04 0.00 0.00 0.00 152.04 18.56 48.52 86.95 59.05 281.21 120.30 -373.61
2058 0.00 0.00 219.65 0.00 0.00 0.00 219.65 18.56 48.52 86.95 59.05 281.21 120.30 -373.61
2059 0.00 0.00 98.38 0.00 0.00 0.00 98.38 18.56 48.52 86.95 59.05 281.21 120.30 -373.61
2060 0.00 0.00 7.23 0.00 54.81 0.00 62.04 18.56 48.52 86.95 59.05 281.21 120.30 -373.61
2061 0.00 0.00 155.10 0.00 0.00 0.00 155.10 18.56 48.52 86.95 59.05 281.21 120.30 -373.61
2062 0.00 0.00 224.08 0.00 0.00 0.00 224.08 18.56 48.52 86.95 59.05 281.21 120.30 -373.61
2063 0.00 0.00 100.36 0.00 0.00 0.00 100.36 18.56 48.52 86.95 59.05 281.21 120.30 -373.61
2064 0.00 0.00 7.38 0.00 0.00 0.00 7.38 18.56 48.52 86.95 59.05 281.21 120.30 -373.61
2065 0.00 0.00 158.23 0.00 0.00 0.00 158.23 18.56 48.52 86.95 59.05 281.21 120.30 -373.61
2066 0.00 0.00 228.59 0.00 0.00 0.00 228.59 18.56 48.52 86.95 59.05 281.21 120.30 -373.61
2067 0.00 0.00 102.38 0.00 0.00 0.00 102.38 18.56 48.52 86.95 59.05 281.21 120.30 -373.61
2068 0.00 0.00 168.14 0.00 46.11 0.00 214.25 18.56 48.52 86.95 59.05 281.21 120.30 -373.61
2069 0.00 0.00 232.04 0.00 0.00 0.00 232.04 18.56 48.52 86.95 59.05 281.21 120.30 -373.61
2070 0.00 0.00 103.92 0.00 0.00 0.00 103.92 18.56 48.52 86.95 59.05 281.21 120.30 -373.61
2071 0.00 0.00 170.68 0.00 0.00 0.00 170.68 18.56 48.52 86.95 59.05 281.21 120.30 -373.61
2072 0.00 0.00 235.53 0.00 0.00 0.00 235.53 18.56 48.52 86.95 59.05 281.21 120.30 -373.61
2073 0.00 0.00 105.49 0.00 0.00 0.00 105.49 18.56 48.52 86.95 59.05 281.21 120.30 -373.61
2074 0.00 0.00 7.76 0.00 0.00 0.00 7.76 18.56 48.52 86.95 59.05 281.21 120.30 -373.61
2075 0.00 0.00 0.00 0.00 64.38 0.00 64.38 18.56 48.52 86.95 59.05 281.21 120.30 -373.61
2076 0.00 0.00 0.00 0.00 0.00 0.00 0.00 18.56 48.52 86.95 59.05 281.21 120.30 -373.61
2077 0.00 0.00 0.00 0.00 0.00 0.00 0.00 18.56 48.52 86.95 59.05 281.21 120.30 -373.61
2078 0.00 0.00 0.00 0.00 0.00 0.00 0.00 18.56 48.52 86.95 59.05 281.21 120.30 -373.61
2079 0.00 0.00 146.09 0.00 0.00 0.00 146.09 18.56 48.52 86.95 59.05 281.21 120.30 -373.61
2080 0.00 0.00 211.06 0.00 0.00 0.00 211.06 18.56 48.52 86.95 59.05 281.21 120.30 -373.61
2081 0.00 0.00 94.53 0.00 0.00 0.00 94.53 18.56 48.52 86.95 59.05 281.21 120.30 -373.61
2082 0.00 0.00 6.95 0.00 0.00 0.00 6.95 18.56 48.52 86.95 59.05 281.21 120.30 -373.61
2083 0.00 0.00 149.04 0.00 15.37 0.00 164.41 18.56 48