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 Eklutna Water Resource 
Background

 What is PSH?
 Why PSH?
 Preliminary Eklutna 

Reservoir Baseline 
Analysis

 Variations (there are 
numerous variations of 
PSH at Eklutna that can 
be considered)

 Disclaimers (many 
assumptions have taken 
place and much vetting 
and analysis is needed)

 We are looking for 
feedback to determine if 
this is worth evaluating 
and pursuing any further 
as part of proposed 2-
year pre-implementation 
period

Presentation Topics/Goals:



Existing/Current Setup:
Eklutna Lake currently feeds hydropower & municipal public water supply, but 

it is not providing downstream river flows or fish passage



Existing/Current Operations:
Eklutna Lake level varies by @ 40 feet seasonally

Approx 250k acre-ft/year water diverted for Power*
Approx 163 GW-hr/year Power Produced**

*Another @25k acre-ft/year diverted for 
Municipal Water Use

*25k acre-ft/year proposed for year-round instream flows by Hydro 
Owners Proposed Final F&W Program

**5 to 6% of CEA and MEA Annual Production



 Power Generation

 Municipal Water Supply

 Instream River Flows

 How do we achieve a fair balance with the limited water that is recharged 
in Eklutna Lake annually?

 What if we could add more water to maintain or improve existing 
power production, meet municipal water supply needs and provide 
full instream river flows with a river connection to Eklutna Lake for 
fish passage?

Water is a shared resource and 
the identified competing 

interests for the limited water at 
Eklutna Lake are:



We recognize that Eklutna watershed goes from glaciers to tidewater; as does the Knik River 
watershed; watersheds are adjacent to one another, both have large glacial lakes, and water 

quality is likely very similar; this begs the question, can pumped storage hydro (PSH) be 
analyzed in ‘another’ way to utilize existing infrastructure and additional supplemental water?



Fish 
Byway/Eklutna 
River

 Pumped Storage Hydro 
(PSH)

 Proven natural large scale energy 
storage solution* used worldwide that 
provides carbon free power 
production, storage and grid 
stabilization

 aka Pumped Energy Storage (PES) 
and Pumped Hydro Storage (PHS)

 The Eklutna Concept proposed builds 
upon and is a variation and extension 
of a prior proposed PSH idea

*PSH is the bulk current energy storage 
capacity in the US (Hydrowires USDOE)

What is Pumped Storage Hydro?
Eklutna Lake

Knik River 
Tailrace/ 
Impound

Winter/Fall

Summer/Fall

Spring/Summer

Natural Gas



Why PSH? As we contemplate the fact that Southcentral AK is in a natural gas crisis 
with expensive imported natural gas for heat and power expected by 2028

 First, we recognize the following:

 Electric rates will increase; estimates range from 10 to 50% (fuel is @25% of CEA and @50% of MEA rates)  

 Natural gas/heating rates will increase more than electric rates (fuel is @85% of gas bill)

 @80% of railbelt electricity comes from natural gas turbine generators; very little wind or solar

 Solar & Wind are fuel free and are eligible for ITC and PTC, but are not reliably dispatchable 
without storage solutions (batteries*, hydro) *batteries only provide short term storage, typically only hours



 Pumped Storage Hydro
 Complements fuel free renewable power 

and can store weeks/months of 
spring/summer power for peak winter 
demand when wind/solar unavailable, 
offsetting natural gas demand

 Balances wind output variability and solar 
seasonality and maximize their benefit by 
generating artificial demand, that has a 
critical and delayed beneficial use

 Can maintain higher lake level for 
increased hydro efficiency and power 
production

 AND can provide river/lake connectivity 
for full fish passage and all 12 miles of 
river restoration

 Existing infrastructure is in place for 
initial phase keeping costs low

 Scalable; allows for future build out and 
benefit if energy conditions change

Why Pumped Storage Hydro?



PSH is not a new Concept at Eklutna:
Integrating Renewables to the Grid with Closed Loop 
pumped storage hydro (PSH) has been considered at 

Eklutna, but it was dismissed because it not well 
understood as it was perceived to require new and very 
expensive infrastructure*, and it didn’t appear to offer 

additional water or provide downstream river flows
*in the billions of dollars



This Proposal Modifies and Scales Back the Original Concept:
Eklutna Lake & Knik River offer an opportunity for an Open Looped PSH System backed by Renewable 

Wind & Solar with Fish Passage

Eklutna Lake

Knik River Tailrace/Impound

Fish Gate 
Structure



Lake Outlet Reference 
Elevations, Bypass 
Fishway Concept 

Eklutna Pond Gate Operates 860 to 870 when lake 
connects with pond
Eklutna Lake Gate operates from 850 to 870 but 
preferred and only route between 850 to 860 when 
lake is not connected to pond

Eklutna Lake Gate

Eklutna Pond Gate

Fish Byway Natural Channel



In Summary:
PSH/PES/PHS is a tried, trued, and sustainable 
energy practice and is backed by a statewide 
study and by others including historically by 

the Governor



Finally: Modified Proposed Eklutna PSH Preliminary Baseline Reservoir Analysis
 Much Vetting is necessary, but 

if done judicially at Eklutna it 
could offer:

 No loss of power production and 
potentially more; offsetting natural 
gas

 Full instream river flows, fish 
passage and lake connectivity 

 Provide for downstream control 
and protection of municipal water 
supply infrastructure

 Require minimal infrastructure 
investment (assuming existing 
tunnel infrastructure can be 
reused) other than 
turbine/pump/control upgrades, 
bypass fish channel and hydro 
owners/MOA/IPP would need to 
build new solar/wind and/or 
negotiate with existing wind/solar 
operators to maximize their 
renewable output, when possible, 
to fill the lake for @90 days 
annually



Questions, Gaps, Variations and Discussion?
Peaks in late summer/early fall at spillway elev.

Low level in spring

(90%  of flow)

(10%  of flow)

 Does this meet full restoration objectives of stakeholders?
 Does this meet prudent utility practices?
 Eklutna tailrace fishery impact?
 Is there a tidal impact? Turbidity control measures?
 Will fish return with a blended water (imprint markers)?
 Solar and wind generation siting, funding, existing?
 Reversible Turbine Pump? Separate? 
 Turbidity control, Other?

 Multiple Variations Available (not a fully inclusive list)
 Open Loop vs. Closed Loop, lower impoundment
 Assortment of flow regime and seasonal variations to model
 Additional/redundant penstocks, additional/redundant pump/turbines, 

upper impoundments, etc.
 Blending water variations with Knik River
 Lower or higher fish gate elevations


