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Energy Transitions Initiative Partnership Project
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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 
siting a run-of the river hydropower 
project on the Nuyakuk River in 
Southwestern Alaska to diversify energy 
sources

• 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

• Develop an 
economic decision 
support tool (eDST) 
that facilitates 
evaluation of 
different scenarios

• Enables exploration 
of different 
assumptions 

• Supports integration 
of findings with 
ongoing, planned 
studies for overall 
efforts
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Timeline of Activities
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eDST Scope and Buildout

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

• Fuel costs

• Commercial fishing 

• 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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eDST Design
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eDST Design: Broader Context

10



eDST Design: Module Overview
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User Interface

• The eDST 
spreadsheet has an 
embedded graphical 
user interface to 
enable easier 
exploration of key 
assumptions

• Associated outputs 
are visualized as 
graphs on the same 
page and can be 
saved as a pdf for 
future review.
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Scenario Comparison – Example 1

• Generated two 
scenarios with 
different prices of 
diesel: $3.20/gallon 
vs. $5.20/gallon

• eDST shows that for 
higher price of 
diesel, cost of kWh 
substantially 
increases after 
diesel only scenarios 
but doesn’t change 
as much for hydro + 
diesel scenarios
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Scenario Comparison – Example 2

• Generated two 
scenarios with 
different growth rates 
for Dillingham & 
Aleknagik:

▪ 1.0025 vs. 1.0040 
growth rate

• eDST shows that a 
higher growth rate 
leads to 20% 
increase in diesel 
consumption across 
both scenarios, but 
total cost of fuel is 
much higher in diesel 
only scenario
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Economic Impact Summary

• Summarizes the various factors 
considered across diesel/hydro 
costs, fishery valuations, and 
social value of emissions

• Net Present Value summarizes 
the feasibility of the project 

▪ Negative value: infeasible from a 
fuel cost/commercial fisheries 
perspective

• See associated spreadsheets:

• “Economic Model
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Screenshot of the “Economic Model”

 worksheet within the eDST

Note: these numbers reflect “test” 

data for fish, river flow, and power

values. These assumptions may 

change dramatically as the other 

models are completed.



Verification & Validation Activities

• Diesel assumptions were 
adjusted based on input 
from NETC experts until 
expected numbers were 
observed for appropriate 
base electricity rate 
($/kWh)

• Existing fish data did not 
align with eDST needs. 
Thus, we consulted 
SMEs to review 
associated assumptions. 
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Future Directions

• Currently, eDST is self-
contained

• However, the spreadsheet 
was designed to enable 
integration with findings 
from:

▪ Climate and hydro models

▪ Life cycle model

▪ Powerhouse model

• Additional assumptions 
and user interface items 
can also be updated within 
the eDST
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Inputs from three ongoing/planned 

model efforts need to eventually

be linked to the eDST



Conclusions

• 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
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Thank you
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3 Sources of Inputs: Climate & Hydro Data

• Captures temperature, 

precipitation, and river flow for 

different climate conditions at a 

monthly scale

• Currently, eDST includes

o River flow baselines (based on 

averages of 1953-2020 data)

o a flow rate change (based on 

published literature values, and is 

currently applied as a linear change 

over the simulation)

Wobus C et al. 2015

Flow-related assumptions in eDST

Appendix: Future Work

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

• Intended to capture 

consistent inputs into the 

life cycle and power 

models as well as eDST

• Currently, eDST contains 

diversion limits and has 

built-in estimates for:

o Generation of power from 

diesel vs. hydropower 

system

o The fish that are born in the 

Nuyakuk

Diversion limit assumptions in eDST (left)

Estimates for power generation (below)

Fish estimates for the 

Nuyakuk (below)

Appendix: Future Work
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3 Sources of Inputs: Assumptions

• Additional inputs required for the eDST, ranging from community 

growth rates to fuel/fish prices and construction costs

Community growth rates (top)

Fish prices (right)

Diesel generation (top)

Diesel fuel costs (right)

Hydropower construction

costs (top/left)

Appendix: Future Work
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“Linked Models”

• 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 

associated models once 

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

Home with solid fill

Appendix: Future Work
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Diesel and Hydro Costs

• 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 associated spreadsheets:

o “Diesel and Hydro Monthly”

o “Annual Diesel and Hydro Costs”

Monthly values (left) are aggregated

to annual numbers (bottom)

Home with solid fill
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Diesel Depreciation & Loan Amortization

• Note: two background-related 

data tables remain in the eDST

o Diesel depreciation

o Diesel loan amortization 

assumptions 

• These tables…

o Capture a lot of information that 

was hard to embed within the 

assumption page.

o Are linked directly to the “Annual 

Diesel and Hydro Costs” worksheet
Screenshots from the diesel depreciation (top) and diesel loan 

amortization (bottom) worksheets within the eDST 

Home with solid fill



27
ENERGY TRANSITIONS INITIATIVE

PARTNERSHIP PROJECT

OFFICE OF STRATEGIC PROGRAMS  |  GEOTHERMAL TECHNOLOGIES OFFICE  |  SOLAR ENERGY TECHNOLOGIES OFFICE  

WATER POWER TECHNOLOGIES OFFICE  |  WIND ENERGY TECHNOLOGIES OFFICE

DRAFT – DO NOT CITE, QUOTE, COPY, DISTRIBUTE

eDST Module: Fisheries Valuation

• Involves two calculations:

o A total 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 $/lb to calculate 

a total dollar value

Annual values for fish for baseline

of diesel (left) vs. powerhouse 

Alternative (bottom)

Home with solid fill
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