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The U.S. Department of Energy (DOE)
Energy Transitions Initiative Partnership Project (ETIPP)
helps remote and island U.S. communities
Increase their energy resilience.




Pacific

oS Project Background

* Barge shipments containing the fossil
fuels needed to power Dillingham’s
Islanded grid are a significant expense

to the community.

* Feasibility study currently In progress for,,a
siting a run-of the river hydropower
project on the Nuyakuk River in
Southwestern Alaska to diversify energy . .dilié
sources P

* Nushagak Electric and Telephone
Cooperative (NETC) of Dillingham,
Alaska is leading the feasibility study
activities and discussions

 DOE ETIPP grant intended to support
project planning activities
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Objective of the Study

Climate study / Harvest
* Develop an > )

. .. 1 - h ACtiViti@S{Sport,
economic deC|S|0n Climate ~ Fisheries Life Subsistence, Commercial)
support tool (eDST) Cycle Model

that facilitates .

_ Hydrology
evaluation of Model

different scenarios

* Enables exploration T
of different RUM-OFthe
: River Project
assumptions

Escapement

Diversion
limit

A

« Supports integration
of findings with
ongoing, planned
studies for overall Dillingham
efforts Demand

Tribal Village >
Demand
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Timeline of Activities
2022 2023-2024
Feasibility Study
P [FERC Integrated
Licensing

Process]

ETIPP Support:
Design, Build, and
Test eDST

Comprehensive
Aquatic Study
Program
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Northwest eDST Scope and Buildout

* Develop a way to
consistently calculate the
economic value of project
activities related to:

 Fuel costs
« Commercial fishing

Yes

: : : N
« Consider 50-year timeline °

horizon to capture the full
life of the run-of-the-river
hydropower project (i.e.,
powerhouse)

* Broader community
activities are out of scope
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Northwest eDST Design

Climate Operational

Scenario

Model

CapEx, OpEx

% Diverted; Min

Hydrograph, Village demand
Temp, Precip Bypass flow (cfs) Diesel §
Life Cycle Note: models are in
active development

Model

Fish harvest#s




Northwest eDST Design: Broader Context

NATIONAL LABORATORY

Climate Operational
Scenario
Model

. . Capkx, OpEx
Hydrograph, % Diverted; Min Village demand
. yoph Bypass flow (cfs) Diesel §
emp, Frecip Groin config. Note: The eDST is
(driven by CFD
model) only one of the
Life Cycle con:derat;zns
Ve | that cou-
influence final
Fish harvest # kWh decisions. Other

factors might

influence the

community
priorities as well!

Aesthetics (e.g., groin)?

Population Impacts Economic
Fishery Impacts Scenario impact
Accepted?

Other considerations

(low-carbon fuel, ...) Save

Scenario
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eDST Design: Module Overview

Climate Operational

Scenario

Model

CapEx, OpEx
Village demand
Diesel S

% Diverted; Min
Bypass flow (cfs)

Hydrograph,
Temp, Precip

Life Cycle
Model

Fish harvest#s

Note: models are in
active development

User Linked Diesel and Fisheries
Interface Models Hydro Costs Valuation

Economic
Impact

11
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et USEr Interface

 The eDST
spreadsheet has an
embedded graphical
user interface to ottt N ,
enable easier ‘ »
exploration of key ‘ ’
assumptions Commeiriries

sockeye (5/1b) b < >

Unnit
0l %
D %5
0 %%
ol %
0l %5
O %
0l %
Dl %5
0l 5o
30| %
30 %
30| %

Inputs within the User
Interface (left)

Associated outputs within
the User Interface (bottom)

« Associated outputs o
are visualized as — I e P

graphs on the same o
page and can be \.‘ ————— e
Saved as a pdf for e :

future review. i
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Netwest  SCeNario Comparison — Example 1

° Genera_‘ted tWO Cost of kWh across Different Energy Source Scenarios.
scenarios with "Diesel Escalated" includes inflation.

different prices of e 3.00
diesel: $3.20/gallon 250 250
vs. $5.20/gallon 2.00 2.00

« eDST shows that for H g 150
higher price of /
diesel, cost of kWh 0.50 —e
substantially

$/kWh

X

/F

g M M~ = ™M M~ = N N~

. oM M S 8 S o W W W~ @ &~ o w o m P oA g |~
Increases after SSISISISI2R]R882% S 3333388888583

. N ¥ Year
diesel only scenarios | |

y —Diesel Escalated —Hydro+Diesel Escalated —Diesel Escalated —Hydro+Diesel Escalated

bUt dOeSH t Change —Diesel Constant —Hydro+Diesel Constant —Diesel Constant —Hydro+Diesel Constant
as much for hydro +

- : Left: $3.2/gallon scenario
diesel scenarios

Right: $5.2/gallon scenario
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 Generated two

scenarios with 7000000 2,000,000
. 1,800,000
different growth rates | j/// 1,800,000 /
1K e 1,600,000
for Dillingham & 1,400,000 1 400,000
Aleknaglk: £ 1,200,000 £ 1,200000
= 1.0025 vs. 1.0040 5 1000000 S 1,000,000
growth rate g 800000 £ 500000
600,000 600,000
e eDST shows that a 400,000 Y, 400,000 —
higher growth rate 200,000 200000 =
leads to 20% NEEFS3RBRLEEE RS2SRSS B8RR
Increase in diesel fessSSssssE s SRR R
—Hydro+Diesel  —Diesel Baseline Gallons —Hydro+Diesel ~——Diesel Baseline Gallons

consumption across
both scenarios, but
total cost of fuel Is
much higher in diesel
only scenario

Scenario Comparison — Example 2

Diesel Usage in Gallons

Left: 1.0025 growth rate
Right: 1.0040 growth rate

Note: In the scenario, increase in emissions after ~4 years is due to demand assumption
from other villages being integrated into NETC

14
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Economic Impact Summary

Pacific
Northwest
Economic Results
e Summarlzes the Varlous faCtorS Cost of Baseline vs Powerhouse
- - Present Value of Baseline Costs 195,578,715
ConSIdered acrOSS dleseI/hydrO PV ofDiesel Baseline CO2 Value 1,070,715,757
- . PV of Diesel Baseline NOx Value 4,105,957,539
COStS, fIShery Valuatlons, and PV of Diesel Baseline 50x Value 611,554
. - . Commercial Value: Sockeye 386,629,464
SOCIal Value Of emISSIOnS Commercial Value: Chinook 26,270,613
Sports Fishers Value 17,513,098,485
* Net Present Value summarizes Screenshot of the Economic Model
o . worksheet within the eDST
Present Value of Powerhouse+ Gran 5232,806,190
the feaSIbIIIty Of the prOJeCt Hydro+Diesel CO2 Value 236,926,583 Note: these numbers reflect “test”
. Lo . Hydro+Diesel NOx Value 908,560,916 : ;
= Negative value: infeasible from a o+ Dissel SOx Valus 35328 o s asstmions ey
fuel cost/‘commercial fisheries Commerea Vel ey Change dramatically as the other
perspective Sports Fishers Value 17,513,098,485 models are completed.
» See associated spreadsheets: ——
Change in Operating Costs (537,227,475)
11 . Change in Value Carbon Reduction 833,789,174
° EconomIC MOdeI Change in Value Carbon Reduction 3,197,396,623
Change in Value Carbon Reduction

Commercial Value: Sockeye
Commercial Value: Chinook
Sports Fishers Value

Total Benefits

476,230

$3,994,434,553



. Verification & Validation Activiti
Northwest erification allgation Activities
. Remaining
Generator |Engine ) Hours Overhaul .
. . # Model KW rating|Current Hours Remaining |Cost/Mwh Depreciation
* Diesel assumptions were Value
. - 10|3516-A 1135 139,614 -39,614 $10.33 | &-
adJUSted based On InDUt 11|3512-B 1050 96,460 3,540 511.31 | §-
from NETC experts until 12[3512-8 1050 80,235]  19,765] $11.31]s-
1313512-B 1050 84,169 15,831 $11.31 | §-
expected numbers were al3s12c | 1050 ca.568] 35432 s1131| 157319
observed for appropnate 15[3512-C 1050 70,802 29,198 $11.31 $15,866.01
b | . . 16 3456 455 20,341 79,659 $24,858.15
ase e eCt“C'ty rate 17 3608 2420 3,141 96,859 $2.90 $1,201,305.92
($/kWh) 18 3608 2420 |Economicln;p;c"c;‘in Alask;f_r'o;\.cgmmerci;rﬂ‘;}?in Se.;f‘ogd};oge;;in;nd Tourism, 2019
. . . . Total 1 1680 Direct Indirect & Induced
 Existing fish data did not
. . Seafood Industry
align with eDST needs.
Example datasets that were Employment:{Sea-sunal}and Annualized (8.600) 2570 1,100 3,670
Th us, we ConSUIted compiled to help inform the ;Z::;T:::;E:;;Ew $223.20 $70.50 $293.70
SMESs to review generation of inputs forthe  |empioyment (seasonal and Annuaiizes (6.000) 1,200 500 1,700
. . eDST Labor Income ($million) $57.70 $23.10 $80.80
aSSOC|ated assumpthnS Economic Output (Smillion) $990.00
Visitor Industry
Employment (Seasonal) and Annualized (2,300) 1,400 600 2,000
Labor Income ($million) $4370 $24.20 $67.90
Economic Qutput (Smillion) $155.00
Total All Industries
Employment Total (Seasonal) and Annualized (16,900) 5,170 2,200 7,370
Labor Income ($million) $324.60 $117.80 544240
Economic Qutput (Smillion) $1,145.00
Source: McKinley Research Group
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west  FUtUre Directions

« Currently, eDST is self- S

contained o 7-based Inputs from three ongoing/planned

= ety d e model efforts need to eventually

* However, the spreadsheet Projections be linked to the eDST

was designed to enable « Outputs: Temp, Precip,

Integration with findings Hydrograph

from: * Lead: Sean McDermott _

(NOAA) * R-based; can generate
= Climate and hydro models csv outputs

= Life cycle model

* Inputs: River flow, %
Powerhouse Model Diverted
= Powerhouse model

* Qutputs: Pr(quasi-

. - : * Excel-based extinction); Pr (Nuyakuk
Addltlona! assumptlons * Inputs: River flow, % weak stock)
and user interface items Diverted e Lead: Noble Hendrix
can also be updated within * Outputs: kWh

the eDST * |Lead: Kevin Jensen
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 The eDST is a useful tool to synthesize relevant economic details to support
evaluation of the run-of-the-hydropower project into a single interface

 Effective use of the eDST requires use of best available information and
constant review of the broader context

B Linking eDST to Related Model Activities T PE——

* Current eDST is self-contained SHasts Mool 3 Sources P :
* ?-based Inputs from three ony ing piannec e factors might
* However, the spreadsheet was ., .. cimate o s vty of Inputs o o influence the

community priorities

designed to enable integration et

. . . Outputs: Temp, Precip, y
with findings from o

. * Lead: Sean McDermott
o Climate and hydro models (NOAA) * R-based; can generate Models

" csv outputs
o Life cycle model Inputs: River flow, %

.
Powerhouse Model Diverted
o Powerhouse model _ S OUtpUts: PriGuath

e - * Excel-based o
+ Additional field data (e.g., e e sy ==
streamflow) could also be Deied * Lead: Noble Hendrix
= i . * Outputs: kWh
used to assumptions within * Lead: Kevin Jensen
the eDST
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Thank you

Mark Weimar
Chief Economist
Pacific Northwest National Laboratory
+1-509-372-4906
mark.Weimar@pnnl.gov
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(1)
3 Sources of Inputs: Climate & Hydro Data

Assumed River Flow (cfs) Average

]
o C t t p t Flow January 2,654
a‘p u res em era u re’ Flow February 2,266
- - - " Flow March 1,955
precipitation, and river flow for o e
Flow May 5,206 12 . ®
different climate conditions at a e R
Flow July 13,324 gle® o )
Flow August 8,851 ) 8. e ¢
m O n t h Iv S C aI e Flow September 8,006 5 6 © LI o
Flow October 7,824 41@ 8 e earl e) o
. Flow MNovember 5,448 ) 0 e o o) 2 % P g * 2
Flow Decemb 3,524 cggge
* Currently, eDST includes (INESSL LR A B
. . Flow Rate Change [Climate Change) 200 cl) ; gz:m—gm; gggjé,iggg
R fI b I b d Flow Rate Growth lanuary 0.0500% —~ 150 _
O Iver OW ase IneS ( ase On Flow Rate Growth February -0.0125% éz'j 8 ﬁtﬁfis?g’lcspislsﬁzfoémo
Flow Rate Growth March 00250%| £ '% ® ME-ESNSLE, RCPBS, 2100
averages Of 1953_2020 da‘ta) Flow Rate Growth April 0.0750% '§_50‘ e 8 2 v . . ‘
Flow Rate Growth May 0.2125% g g o ﬁ 8 ; é g 8 8 g ®
fI t h b d Flow Rate Growth June 0.0313% & 0 8
o a‘ OW ra‘ e C ange ( a.Se On Flow Rate Growth July 0.0125% &0 e S §
I I 1 Flow Rate Growth August -0.0250% Vs 25 a3 ¢< 3 9¢%£5 3 3
pUbIIShed Ilteratu re Values! and IS Flow Rate Growth September 0.1000% = &&= g jonth 240 23
. . Flow Rate Growth October 0.0563%
Currently applled a.S a Ilnear Change Flow Rate Growth November 0.0375% Wobus C etal. 2015
Flow Rate Growth December -0.0500%

over the S|mulat|on) Flow-related assumptions in eDST

ENERGY TRANSITIONS INITIATIVE DRAFT — DO NOT CITE, QUOTE, COPY, DISTRIBUTE dix: K
2 PARTNERSHIP PROJECT Appendix: Future Wor



https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0143905
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3 Sources of Inputs: Operational Scenarios

Percent of Flow Allowed for Power Generation (Diversion Limit)

* Intended to capture

consistent inputs into the
life cycle and power
models as well as eDST

« Currently, eDST contains

22

diversion limits and has
built-in estimates for:

o Generation of power from

Fisheries

diesel vs. hydropower

system

Nuyakuk

ENERGY TRANSITIONS INITIATIVE

PARTNERSHIP PROJECT

o The fish that are born in the

Flow Percent January
Flow Percent February
Flow Percent March
Flow Percent April
Flow Percent May

Flow Percent June

Flow Percent July

Flow Percent August
Flow Percent September
Flow Percent October
Flow Percent November
Flow Percent December

Fish estimates for the
Nuyakuk (below)

Sackeye (Mil. Fish)
Chinook (Mil. Fish)

Coho LCM isn't calculating
Pink LCM isn't calculating
Chum/Dog LCM isn't calculating

30%

30%

30%

30%

30%

30%

30%

30%

30%

30%

30%

30%

Power Generation

Riverflow in cubic ftfsec
m

g

hnet

n

Power Qutput

Maximum

Conversian cfs to kg/s|
Gross Head

DOr Daniel Schinder, UW Fisheries Science

Ask Tim Sands
From ADFG 2021 data

Ask for Highs and Lows for fish runs

Diversion limit assumptions in eDST (left)

Estimates for power generation (below)

3150

111,241.38

kg/s

9.81)

mfs*2

7.13232

meters

0.86|

efficiency

6,693,676

per turbine

13,387,351.1

Watts

13,387.35

Ikw max capacity

28.3168

26|

Feet

MNushagak Total Muyakuk Affected % Commercial Sports Subsistence Escapement
5333 75% 56% 26% 6% 0.1191
0.55 10% 54% 24% 4% 0.1727

The key is to forecast the area with Sockeye
Variability of runs in the Nuyakuk.



3 Sources of Inputs: Assumptions

« Additional inputs required for the eDST, ranging from community

growth rates to fuel/fish prices and construction costs

Patronage Dividend

Margin (TIER) Long term debt
DCR

Working Capital

Dillingham Start Year

Dillingham Growth Rate

Month

Dillingham & Aleknagik
Dillingham & Aleknagik
Dillingham Commercial Start Year

Dillingham Commercial Growth Rate

Month
Commercial
Commercial

Month

Koliganek Start Year
Koliganek Growth Rate
Month

Keliganek

Keliganek

Diesel

Not lately
1.5|ratio
1.2 ratio
1,000,000 |Dollars
2029|
1.015]
January
Consumption (KWH) 1,535,751
Capacity (kW) 2,770
2029|
1.005]
January
Consumption (KWH)
Capacity (kW)
1,535,751

Consumption (KWH)
Capacity (kW)

Community growth rates (top)

Fish prices (right)

| January

T 200l
Sockeye Weight
Chinook Weight
Commercial Fish Price
Sockeye
Chinook
Sports Value
Permitted
Sports_Value
Subsistence Value
Sockeye
Chinook

Commercial Economic Multiplier
Total US Multiplier

Construction Multiplier

Local Content

Annual Jobs Operations Multiplier

ENERGY TRANSITIONS INITIATIVE

23
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Generstor#  [Engine Model KW rating Current Hours

Remaining
Hours Remaining |Depreciation
Value

139,614]

$15,736 19

$15,866 01

3456}

17] 3608
18] 3608

Loan interest 1

0.004875| Quarterly Rat
0.004725| Quarterly Rat
0.003425| Quarterly Rat
0.0024375 Quarterly Rat
0.0044575| Quarterly Rat

Loan interest 2
Loan interest 3
Loan interest 4
Loan interest 5

Diesel generation (top)

Diesel fuel costs (right)

fish/person {max)
3,343 |Value/Sports Fishermz
10.00
17.18

286

5.41 |Not currently used.
2.10 From JEDI

0.50 Assumption

2.25 From JEDI

Powerhouse Consumption

2.410%%)

Line Losses (Distribution Loss)

6.109%

Fuel escalation rate

2.000%

Diesel Generator Interest Rate

0.000%

Inflation rate (monthly)

2.000%

Base year

2022

Major Overhaul Equipment Amortizati]

36

Major Overhaul Large Diesels

5$295,200.00]

Major Overhaul Small Diesels

$120,000.00|

Hours to Major Overhaul Large Diesel.

40,000

Hours to Major Overhaul Small Diese

22,000

Minor Overhaul Equipment Amortizat

18

Minor Overhaul Large Diesels

5174,500.00]

Minor Overhaul Small Diesels

575,000.00)

Hours to Minor Overhaul Large Diesel|

20,000

Hours to Minor Overhaul Small Diese

11,000

Electricity Operating Taxes

0.0005

%
%/fyear
%/ fyear
%/ fyear
Year
Months

Hours
Hours
Menths

Hours
Hours

5/kwh

Loading

0.72]

fraction I

Average Fuel Efficiency

14.0811

Fuel Cost per gallon

3.20860

Fuel Cost per kWh

0.22787

Fuel Cost per MWh

22787

Lube oil cost avg.

5479

Repairs other than other production d

Fuel_Surcharge

0.00971

Actual Fuel Cost

Minium Diesel Capacity Factor

0.5

Optimal Diesel Capacity Factor

0.72]

Other Production Costs

0.07178

C02 Emission per kWh

16

NOx Emission per kWh

0.01727

S0x Emission per kWh

0.001000

C02 Reduction Value

51.0

MNOx Reduction Value

18,000.0

50x Reduction Value

21,000.0

Lbs/MT

2,204.62

kWh/gallon
S/gallon

$/kWh

5/MWh

$/MWh

5total

S/MWh this is a formulz
s/gallon
fraction
fraction

5/kWh

Ibs/kWh Tier 2
Ibs/kWh Tier 2
gms/kWh Tier 2
S/MT

5/MT

SIMT

Lbs/MT

Estimated Costs for Hydro Generation
Construction

x Pre-construction costs
PoWErNOUSE STTUCture Civil Works
Water conveyence systems
Electro-mechanical equipment
Transmission and interconnection
Lands and site preparation
Licensing and permitting
Project management

Taxes and insurance
Contingencies

Total Project Cost

Plant Size

CEEREREaERT

Total Qutput Multiplier

Construction Period
Construction Interest Rate
Debt/Equity Ratio
Transmission
Miles of Transmission
Cost per mile
KV of new transmission
Estimated Cost of transmission
Estimated Transmission Losses
Project Spend Plan
Project year
Percent of Project by Grant
Grants by Year
Other by Year
Type of payment schedule
Hydro & General Operational Period Costs
Hydro Power House Consumption
Operations Period Interest Rate
Discount Rate Qwners Hurdle Rate
Federal Tax Rate
Gross Receipts Tax
Property Tax Rate or lease cost

Insurance Rate (% of Capital)
Operations Period Interest Rate
Fixed O&M Costs
Variable O&M costs
Annual Cost Escalation Rate
Hydro Major Repairs
Years of major repairs
Interest rate on major repair sinking
Major Repair Interval Length
Interval period
Depreciable Life
Loan Life
Valuation Life

Other Costs
Operating Margin
GEA
BCA period (years)
| Hydropower multiplier

10,000,000
18,900,000 (5)
19,700,000|(5)
11,500,000|(5)
31,000,000](5)
27,574,000|(5)

£,110,000)(5)
12,165,000|(5)
1,622,000|(5)

153,628,100
0] mw

0.636local only

Years

100%

120|Miles
550,000.00 |S
34| kv
66,000,000 | 5!
5.00%

4

20252026 2027 2028 2029
Pre-Construction  Construction Spend
Year 4 Year-3 Year-2 Year-1
10,000,000
9,850,000 9,450,000
9,850,000 9,850,000
5,750,000 5,750,000
31,000,000
27,574,000
8,110,000
4,055,000 4,055,000 2,055,000
299,862 366,101 756,038
4,023,886 2,947,110 6,086,104
10,000,000 44,362,748 32,418211 66,947,142

This value is low due the amount of materials bought elsewhere

Is this included above?

3 2 -1

[ 509

5,000,000 |

22,131,374 16,209,105 33,473,571

50% 50%| 50%

Mortgage Style

1.0000%|

0.0005|$/kWh

No property or sales tax

0.03 |Fractior

1,200,715 | 2022
50 |vears
3.28 |IEDI¢

SUTA Program qui
Line of credit fror

~ Hydropower construction
* costs (top/left)

Appendix: Future Work




* Using built-in assumptions,
the eDST estimates

o the amount of power that is being
generated from the hydropower
system for a given month/year

o breakdown of fish across
escapement, commercial, sports
and subsistence categories

 These estimates for
power/fish are intended to be
developed and provided by
assoclated models once
those are completed

ENERGY TRANSITIONS INITIATIVE
24 PARTNERSHIP PROJECT

I Linked Models”

()

Power Model Outputs -- Economic Model Inputs

|Days in Month 31 29 31 30 31 30 31 31
Days in Month 31 28 31 30 31 30 31 31
Year 2029 2029 2029 2029 2028 2029 2029 2029
Hours 744 672 744 720 744 720 744 744

1/31/2029 2/28/2029 3/31/2029 4/30/2029 5/31/202% 6/30/2029 7/31/2029 8/31/2029

January February March April May June July August
Hydropower Genera tion
Estimated River Flow (cfs) 2,653.79  2,265.69 1,954.59 1,933.95 5,205.93  15,349.73  13,323.79 8,851.00
Hydro Diversion Limit (fraction of flow) 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3
River flow for Power (cfs) 796 680 586 580 1,562 4,605 3,997 2,655
Max Generation Power from Hydro (kW) 1,357 1,158 999 989 2,661 7,846 6,811 4,524

Hydropower Generation (kWh) 1,009,261 778,276 743,349 711,772 1,979,863 5,649,330 5,067,157 3,366,115

Life Cyc | e M o d e | 2029 2030 2031 2032 2033 2034 2035

Sockeye % 0.010% Can be ignored once actual data is available
Chinook % 0.001% Can be ignored once actual data is available
Baseline
Sockeye Mill Fish 4.000 4.013 4.015 4.016 4.018 4.020 4.021
Chinook Mill Fish 0.055 0.055 0.055 0.055 0.055 0.055 0.055
Powerhouse Version
Sockeye Mill 4.000 4.013 4.015 4.016 4.018 4.020 4.021
Chinook Mill 0.055 0.055 0.055 0.055 0.055 0.055 0.055

Current representation of hydropower generation (top) and fish numbers (bottom) within the eDST



 Monthly economic model
calculates diesel and
powerhouse-related costs

o Contains baseline (diesel only) and
powerhouse alternative (diesel + run-
of-the-river hydropower project)

o Approach includes both book values
and cash flow

o Values are aggregated to annual
values

 Two assoclated spreadsheets:
“Diesel and Hydro Monthly”

“Annual Diesel and Hydro Costs”

O

O

ENERGY TRANSITIONS INITIATIVE

25 PARTNERSHIP PROJECT

Diesel and Hydro Costs

Operating Costs

Diesel + Hydro

Financing

kWH Demand

Diesel Generation

Diesel Gallons

Grants
Other
To Finance
Debt

Equity (

Capitalized Va
Principal
Interest
Payment
Total

Used

um)

lue

10,000,000
5,000,000

5,000,000
5,000,000

5,000,000
100,000

5,100,000

44,262,748
22,131,374

22,131,374
22,131,374

27,231,374
544,627

27,776,001

32,418,211
16,209,105

16,209,105
16,209,105

43,985,107
879,702

44,864,309

66,947,142
33,473,571

33,473,571
33,473,571

78,328,380
1,566,768

79,905,147

Days in Month 28 3 30 3 Kl El 3
Year 2034 2034 2034 2034 2034 2034 2034
Hours &72 Tdd 720 744 720 a4 Tdd
212812054 ITNE03  4S02034 SISUZ0S4 BII0NEUR4 TSSO GISN034 :
Month February _ March April May June July _ August _ Sepr
Sales
Demand Sales (Kwh)
ingham & Aleknagik 1666420 146251 1408035 1465088 1628267 3205450 2027541 1
ngham & Aleknagik Commercial - - = = - - -
Koliganek 54363 58303 52635 48789 42523 45830 45434
Ekwak & New Stupshok 0784 47478 1153 1880 2697 5030 18270
Levelock 0420 22077 22522 22502 4872 5001 27.9%
Total kith Billed 1901367  16907E2 1634505 15TTE40 1808453 3391371 2239241 1
Average Capacity 2,830 2273 2,770 2,255 251 4,558 3,010
Percent of Peak Used s2.8u 84,64 0.4 8581 T2 B7.6% 480
System Loads (k)
Dillingham & Aleknagik 3043 2 688 251 2623 3474 E.738 8,27 to ann ual num be rs (botto m)
Dillingham & Aleknagik Commercial
Koliganek 152 180 143 137 &3 il 7
Ekwok & New Stuyahok 43 420 357 334 il 272 23
Levelock 83 72 72 72 7 El 6
Total ki 3721 3340 5,088 323 3883 T2 £.660
Diesel G ion (Baseline)
Diesel Generation Capacity
Diesel 11 = 756 56 756 56 756 56
Diesel 2 - 756 585 756 - 756 756
Diesel 13 - - - - - 56 56
Diesel 14 Year 2021 2022 2023 2024 2025 2026 2027 2028 2029
Diesel 15
Diecel 15 Meter Consumption - - - - 18,604,293
Dissel 17 £ i
Diesel 15
L | TowslCapaciy  Diesel Cost Baseline
- Diesel Gallons Consumed 1,433,777
[P — Cash Costs
Diesel Gallons Ussd
Fuel Cost E - E - 5,284,432
(B Fuel Surcharge Delete this row E
Lube oil cost avg. - - = = 111,124
Other Production Costs 1,439,350
Generator maintenance costs between overh Labor, generator repair, buildings, grounds E - E - 225,259
Major Overhaul E - E - E
Minor overhaul E - E - 86,151
E - E - 7,146,316

18,604,293
3,303,515
234,606

79,905,147
79,905,147
3,196,206
$4,037,087
79,064,266



* Note: two background-related

Diesel Depreciation & Loan Amortization

ASSET MANAGEMENT
DEPRECIATION CALCULATION

()

data tables remain in the eDST oo

Detail For Period NOV 2021

Depr GL Div: 1 GL Account: 403.4 DEPEXP - OTHER PR GL Dept

o Diesel depreciation ‘
o Diesel loan amortization .
e These tables... S e =
o Capture a lot of information that Loan AK 026 N8
. . Draw Date Amount Interest Rate Quarterly Interest Rat
was hard to embed within the 1 8/21/2019 $ 11,371,408.52 1.95% 0.004875
i 2 10/11/2019 $  349,114.00 1.89% 0.004725
assumptl()n page_ 3 11/30/2020 $  325,000.00 1.378% 0.003445
4 8/30/2021 $  876,176.97 0.975% 0.0024375
o Are |inked directly to the “Annual 5 11/30/2021 S 610,300.51 1.799% 0.0044975
Total $ 13.532.000.00

Diesel and Hydro Costs” worksheet

Screenshots from the diesel depreciation (top) and diesel loan
amortization (bottom) worksheets within the eDST

ENERGY TRANSITIONS INITIATIVE DRAFT — DO NOT CITE, QUOTE, COPY, DISTRIBUTE
26 PARTNERSHIP PROJECT
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- eDST Module:

 Involves two calculations:

o Atotal run for the Nuyakuk
based on river flow

o Categorization of total run into
escapement, subsistence,
commercial, etc.

* Fish within commercial and
sport fisheries categories
are then multiplied by
associated $/Ib to calculate
a total dollar value

ENERGY TRANSITIONS INITIATIVE
PARTNERSHIP PROJECT

Fisheries Valuation

Annual values for fish for baseline
of diesel (left) vs. powerhouse
Alternative (bottom)

2029 2030
Baseline
Sockeye % 0.010%
Chinook % 0.001%
Sockeye [Mil. Fish) 4 4013
Chinook [Mil. Fish) 0.1 0.055
Sockeye
Commercial 2.2413 2.2486
Sports 1.0413 1.0446
Subsistence 0.2413 0.2420
Escapement 0.4763 04778
Chinook
Commercial 0.0298 0.0299
Sports 0.0133 0.0134
Subsistence 0.0023 0.0023
Escapement 0.0055 0.0095
Commercial Value
Sockeye 5 29,101,058 29,195 970
Chinook 1,322,101 1326413
Sports Fishers Value
Number of fisherman
Value BB1Powerhouse Alternative
Subsistence Value
Sockeye 2,41 pwailable Riverflow for fish
Chinook 47
Fish Return to Muyakuk
Sockeye
Total Economic Impact BE Chinook
Sockeye
Commercial

Sports

Subsistence

Escapement

(cfs)

(Mil. Fizh)
(Mil. Fish}

Fish [Mil.)
Fish [Mil.)
Fish [Mil.)
Fish [Mil.)

53,438

4.00
0.06

2.2413
1.0415
0.2415
0.4763

53,612

401
0.06

2.2486
1.0446
0.2420
0.4778
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