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Project History1
Lower Baker Development
The idea for a hydroelectric project on the 
Baker River was conceived by the Stone & 
Webster Service Corporation, which in 1912 
consolidated more than 50 separate Washington 
utilities into Puget Sound Traction, Light & 
Power Company. The latter company’s acquired 
holdings included hydroelectric plants at 
Snoqualmie Falls, Lake Tapps, (White River), 
Nooksack Falls, and on the Puyallup River 
(Electron). 

Stone & Webster announced plans in 1917 to 
build a hydroelectric dam on the Baker River to 
provide electricity for the growing Puget Sound 
population. Construction of the Lower Baker 
Dam began in April 1924, and was completed 
19 months later, in November 1925. In 1927, 
the dam was raised another 33 feet, to its 
existing height of 285 feet.

Lower Baker Dam’s powerhouse originally was 
equipped with two 19.75-megawatt generators.
A third generating unit was installed in October 
1960. The powerhouse was subsequently 
destroyed in an earth slide in May 1965. The 
powerhouse was rebuilt but Units 1 and 2 
were abandoned. In 2001, Puget rewound the 
Unit 3 generator and refurbished the turbine, 
increasing the authorized plant capacity to 79 
megawatts. 

Construction crews work on lower-tier sections of Lower 

Baker Dam. (March 1925)

A worker inspects 22-foot-diameter “pressure tunnel”  

that will feed water to Lower Baker Dam powerhouse.   

(October 1925) 
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Upper Baker Development
To meet the need for additional generating 
capacity, Puget Sound Power & Light Company 
(its name was changed in 1920 from Puget 
Sound Traction, Light & Power Company) 
began construction in mid-1956 on a second 
hydroelectric dam on the Baker River. The 
project was completed in October 1959. 

Following powerhouse upgrades in the 1980s 
and ’90s, the Upper Baker Dam’s two turbines 
currently have an authorized generating 
capacity of 90 megawatts. 

Project History
1

Looking across the entire width of the Baker River canyon 

(facing downstream), crews work on constructing Upper 

Baker Dam.

Facing upstream, construction proceeds on Upper Baker 

Dam, with the powerhouse centered at the dam’s base.
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Transmission System
There is one primary transmission line within 
the Baker River Project. The Lower Baker 
Development’s power output is transmitted at 
115kV to the Baker River switching station, 
which is the Project’s link to the regional 
transmission/distribution system. This line 
was built in 1925 as part of the original Lower 
Baker Development. 

Fish Facilities
The Lower Baker Development’s initial 
construction in 1925 included upstream fish-
passage facilities consisting of a ladder and a 
tank to deliver migrating fish into the Lake 
Shannon reservoir. These facilities were replaced 
with an incline tramway and aerial cables in 
1929. In 1957, the system was again redesigned 
to improve efficiency. This system, still in place 
today, consists of the existing barrier dam, fish 
trap, and holding facility located downstream of 
the Lower Baker powerhouse. 

Adult salmon are captured at this fish-collection facility 

below Lower Baker Dam, and then are trucked upstream 

for spawning in Baker Lake or in the nearby spawning beds 

constructed by PSE. 

Project History
1

Guide nets spanning Baker Lake just above Upper Baker 

Dam direct juvenile salmon into a fish-collection facility, 

where they’re captured, trucked downstream, and released 

back into the Baker River for their migration to sea. 

Two artificial salmon-spawning beaches and 
a test beach were established at the upper end 
of Baker Lake between 1957 and 1960 to 
provide spawning habitat for sockeye salmon. 
These beaches were replaced by a fourth beach 
of equivalent size in 1990. Although the first 
two spawning beaches and the test beach are 
officially retired from service, Spawning Beach 
3 remains in operation as auxiliary spawning 
habitat. 

The most recent additions to the fish-passage 
facilities at the Baker River Project paralleled 
the construction of the Upper Baker Dam. An 
attraction barge (“gulper”) to guide juvenile 
salmon for downstream migration was placed 
in operation in the forebay of Lake Shannon in 
April 1958. A second barge, similar but with 
increased flow capacity, was installed in Baker 
Lake one year later. Over the years, a number 
of modifications have been made to the gulpers 
to improve migration conditions, including 
the 1996 installation of a trapping facility for 
capturing and transporting juvenile migrants 
around the Project’s two dams.
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Upper Baker Hydroelectric Project

Location

The Upper Baker River Development is located 
upstream of Lake Shannon, about 9½ river-
miles upstream from the town of Concrete. 
The Baker River is the second largest tributary 
to the Skagit River, with its headwaters in the 
glacial ice fields of Mt. Baker (El. 10,778 feet) 
and Mt. Shuksan (El. 9,127 feet). 

Reservoir

The Baker Lake reservoir is approximately 9 
miles long and one mile wide, and has drainage 
of 215 square miles and a useable storage of 
184,796 acre-feet. The normal full-pool 
elevation is 724 feet. The minimum operating 
pool elevation is 674 feet. However, the top of 
the penstock intake is at elevation 654 feet. The 
lake surface area covered at normal full pool is 
4,985 acres.

Dam

The Upper Baker concrete gravity dam is 312 
feet high, 1,200 feet long and the roadway 
across the top is 12 feet wide. The dam has a 
volume of 609,000 cubic yards of concrete.

Powerhouse 

The powerhouse contains two generating units 
with a combined capacity of 90.7 megawatts 
(MW). In November 1997, the runner (water 
wheel) on Unit #1 was replaced, and the unit 
now produces 52.4 MW. In 1996, Unit #2 was 
repaired and now produces 38.3 MW. 

Upper Baker Fish-Passage Facilities

Upstream migrating adult salmon and steelhead 
passage is provided year-round by a trap-and-
haul facility located one-half mile downstream 
of Lower Baker Dam. Fish are collected, 
loaded into specially designed tank trucks, 
and transported to the Upper Baker reservoir 
and/or spawning beaches. Each year, tank 
trucks transport an average of 9,900 salmon 
and steelhead to Baker Lake. (In 2003 more 
than 20,000 adult sockeye returned to the Baker 
River – a record return.) Downstream migrating 
juvenile salmon are collected upstream of each 
dam by a surface collection barge (gulper) from 
March through August. Fish are transported 
daily by tank trailer and released into the Skagit 
River.

Project Description2

Upper Baker Dam 
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Spawning Beaches

Three sockeye salmon spawning beaches 
(Spawning Beaches 1, 2 and 3) are located 
together at the northern end of Baker Lake 
near Channel Creek, and Spawning Beach 4 
is located adjacent to Sulphur Creek, just west 
of the Upper Baker Dam. The beaches are 
lined, shallow ponds filled with graded gravel. 
Beneath the gravel is a series of diffusion pipes 
that provide upwelling spring water to simulate 
a natural environment and enhance the 
hatching and growth of salmon fry. 

Proposed Upper Baker Fish-Facility 
Changes in Settlement Agreement

Spawning Beaches/Hatchery

PSE had agreed to make physical improvements 
to the existing Spawning Beach 4, to eventually 
decommission Spawning Beaches 1,2 and 3, 
and to construct a sockeye salmon hatchery. 
The new hatchery would be an expansion of 
the current rearing facility located adjacent to 
Spawning Beach 4 and would include adult 
holding facilities, artificial incubation facilities, 
a small concrete hatchery building, and starter 
ponds. 

Downstream Fish-Passage Facilities

The downstream fish-passage implementation 
plan calls for a higher-capacity floating surface 
collector behind the Upper Baker Dam. The 
surface collector would likely include a guide 
net and a transition structure between the guide 
net and the floating surface collector. 

Project Description
2

Upper Baker Project’s Spawning Beach 4
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Lower Baker Hydroelectric Project

Location

The Lower Baker River Development is located 
on the Baker River approximately one mile 
upstream from its confluence with the Skagit 
River. The development lies inside the Town of 
Concrete, Washington.

Reservoir

Lake Shannon reservoir covers 2,218 acres at 
full-pool elevation 438.6 feet. The minimum 
operating elevation is 370 feet. However, the 
top of the penstock intake is at elevation 350 
feet. The reservoir is 7 miles in length.

Dam 

A combined gravity arch dam is 285 feet high 
and 550 feet long, containing 125,000 cubic 
yards of concrete.

Tunnel

The 1,410-foot-long penstock is tunneled 
underground, with a one-mile slope. The first 
905 feet of tunnel has a 22-foot inside diameter, 
with concrete lining. The lower 505 feet of 
tunnel has a 16-foot inside diameter, with steel 
lining. 

Surge Chamber

A large concrete surge chamber is located just 
upstream of the powerhouse and is connected 
to the penstock. The chamber is 20 feet in 
diameter and 259 feet high, and serves as an 
energy-relief reservoir in the event of a load 
rejection.

Powerhouse

The reconstructed powerhouse features a 
sloping roof, which will allow any landslide 
activity at the site to pass over the top of 
the facility with no resulting damage. The 
powerhouse’s turbine generator set has a 
generating capacity of 85 MW, but currently is 
limited by transformer constraints to 71 MW 
of peak output.

Project Description
2

Lower Baker Dam
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Lower Baker Fish-Passage Facilities

Upstream migrating adult salmon and steelhead 
passage is provided year-round by a trap-and-
haul facility located one-half mile downstream 
of Lower Baker Dam. The facility consists 
of a barrier dam that blocks adult fish from 
continuing upstream and guides them into 
a fish-trap facility. The fish-trap facility is a 
concrete and steel structure consisting of an 
entrance vestibule, three holding ponds, and a 
hopper pond.

Fish are loaded into specially designed tank 
trucks and transported to the Upper Baker 
(Baker Lake) reservoir and/or spawning 
beaches. Each year, tank trucks transport an 
average of 9,900 salmon and steelhead to Baker 
Lake. Downstream migrating juvenile salmon 
are collected upstream of each dam by a surface 
collection barge (gulper). The barge consists 
of a barrier net guidance system, an attraction 
barge, and a fish trap/sampling facility. Fish are 
transported daily by tank trailer and released 
into the Skagit River from March through 
August.

Proposed Lower Baker Fish-
Related Changes in Settlement 
Agreement

Powerhouse

PSE has agreed to rehabilitate the original 
power-generating facilities at the Lower Baker 
development that were destroyed by the 1965 
landslide. The auxiliary powerhouse, currently 
unused, would include two new 15 MW 
turbine generators attached to an existing 
penstock within the concrete foundations of 
the original 1925 powerhouse. The purpose of 
these new generators is to increase operational 
flexibility and comply with new fish-protection 
requirements in the settlement agreement. The 
new generators would allow a higher minimum 
flow of water to pass through the Lower Baker 
Dam powerhouse. The generators also would 
enable a slower, more gradual reduction in 
the flow of water released through the dam, as 
required by the settlement agreement. 

Upstream Fish-Passage Facilities

The settlement agreement’s proposed upstream 
fish passage implementation plan will involve a 
combination of new facilities and renovations 
to existing facilities at the Lower Baker trap-
and-haul facility. 

Downstream Fish-Passage Facilities

The settlement agreement’s downstream fish-
passage implementation plan calls for a higher-
capacity floating surface collector (FSC) at the 
Lower Baker development. The surface collector 
would likely include a guide net, an FSC, a 
transition structure between the guide net and 
FSC (including a transportation conduit and 
floating fish trap), transfer facilities, and stress-
relief pond. 

Migrating salmon are trapped in this facility below Lower 

Baker Dam and then are trucked upstream for release above 

Upper Baker Dam.

Project Description
2
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Relicensing Settlement 
Agreement4
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Media Coverage5
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Settlement AgreementSettlement Agreement
for thefor the

Baker River Hydroelectric ProjectBaker River Hydroelectric Project

FERC License No. 2150FERC License No. 2150
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Baker River Baker River 
Project AreaProject Area
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Upper Baker Upper Baker 
DevelopmentDevelopment

Lower Baker Lower Baker 
DevelopmentDevelopment
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Baker Project is RichBaker Project is Rich
in Natural Resourcesin Natural Resources

•• FishFish
•• WildlifeWildlife
•• RecreationRecreation
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Baker River Sockeye Returns 1926- 2004
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Baker Project Baker Project RelicenseRelicense
is about Collaborationis about Collaboration

The Baker Collaboration createdThe Baker Collaboration created
a forum to:a forum to:
•• understand stakeholder interests and issuesunderstand stakeholder interests and issues
•• achieve the best comprehensive use of achieve the best comprehensive use of 

resources resources 
•• balance competing interests balance competing interests 
•• develop enduring solutions and relationshipsdevelop enduring solutions and relationships
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LicensingLicensing--Filing TimelineFiling Timeline
<1999<1999 2004 >2004 >2001200120002000 20022002 20032003

Filed Filed 
LicenseLicense

Analyze Options Analyze Options 

Accumulate Information / Conduct Studies Accumulate Information / Conduct Studies 

Plan ProcessPlan Process
Consult with PartiesConsult with Parties

Balance Objectives Balance Objectives 

Identify Interests / IssuesIdentify Interests / Issues

Assess NeedsAssess Needs
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Collaboration ProcessCollaboration Process

Economics/Economics/
OperationsOperations

Hydrologic and Hydrologic and 
Aquatic ResourcesAquatic Resources

Wildlife and  Wildlife and  
Terrestrial Terrestrial 
ResourcesResources Cultural and Cultural and 

HistoricalHistorical
ResourcesResources

RecreationRecreation
and Aestheticsand Aesthetics

ResourcesResources

Shared Shared 
ResourcesResources

Baker Solution TeamBaker Solution Team

Objective:
Settlement  Agreement

Objective:Objective:
Settlement  AgreementSettlement  Agreement

PublicPublicPSEPSE

NGOsNGOs

State Resource State Resource 
AgenciesAgencies

TribesTribesCitiesCities
CountiesCounties

Federal Resource Federal Resource 
AgenciesAgencies Baker Stakeholders Baker Stakeholders 

TWG

TWG

TWG

TWG

TWG

TWG
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Licenses Are About Licenses Are About 
Complex RelationshipsComplex Relationships

PSEPSE’’ss longlong--term relationships with: term relationships with: 
•• General public and our customersGeneral public and our customers
•• FERC FERC 
•• Federal and state resource agenciesFederal and state resource agencies
•• Tribes Tribes 
•• Counties and municipalities Counties and municipalities 
•• Environmental groups  Environmental groups  
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24 Settlement Parties24 Settlement Parties

Puget Sound EnergyPuget Sound Energy

Skagit County Skagit County 
PUDPUD

Town of ConcreteTown of Concrete

City of AnacortesCity of Anacortes

Skagit CountySkagit County

Puget Sound Puget Sound 
EnergyEnergy

Upper Skagit  Indian Upper Skagit  Indian 
Tribe Tribe 

Sauk Sauk SuiattleSuiattle Indian Tribe Indian Tribe 

Swinomish Tribal Swinomish Tribal 
Community Community 

NOAA Fisheries NOAA Fisheries US Fish and Wildlife US Fish and Wildlife 
Service Service 

National Park ServiceNational Park Service

USForestUSForest Service Service 

Washington Dept of Fish and Washington Dept of Fish and 
Wildlife Wildlife 

Washington Dept of EcologyWashington Dept of Ecology

Washington Dept of Washington Dept of 
Natural Resources Natural Resources Interagency Interagency 

Committee for Committee for 
Outdoor Outdoor 

Recreation Recreation 

The Nature ConservancyThe Nature Conservancy

North Cascades North Cascades 
InstituteInstitute

North Cascades North Cascades 
Conservation Conservation 

CouncilCouncil

Bob HeltonBob Helton

Trout UnlimitedTrout Unlimited

Rocky Mountain Elk Rocky Mountain Elk 
Foundation Foundation 

Skagit Fisheries Skagit Fisheries 
Enhancement GroupEnhancement Group

Wildcat Steelhead Wildcat Steelhead 
ClubClub

24 Settlement Parties24 Settlement Parties
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Settlement IssuesSettlement Issues-- 50 separate topics50 separate topics
Elk HabitatElk Habitat

Goat HabitatGoat Habitat

Eagle habitatEagle habitat

Wetland Wetland 
EnhancementEnhancement

Historic and Historic and 
Cultural Cultural 
Resource Resource 
ProtectionProtection

Sockeye Sockeye 
Salmon Salmon 

EnhancementEnhancement

Osprey NestingOsprey Nesting Upstream Upstream 
Salmon Salmon 
PassagePassage

Recreation Recreation 
EnhancementsEnhancements

Downstream Downstream 
Salmon Salmon 
PassagePassage

Instream Instream 
Flow and Flow and 
RampingRamping

Sensitive Sensitive 
PlantsPlants

Riparian Riparian 
HabitatHabitat

Trails Trails Visitor Visitor 
InformationInformation

Flood StorageFlood Storage
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How Many Have How Many Have 
Crossed the Finish Line?Crossed the Finish Line?

•• Between January 1999 and July 2002,                Between January 1999 and July 2002,                
24 licensees applied for ALP24 licensees applied for ALP

•• Seven licensees have filed settlementsSeven licensees have filed settlements
•• Baker River Project had more signatory parties Baker River Project had more signatory parties 

than any single project in one state.than any single project in one state.
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Settlement ScopeSettlement Scope

•• ComprehensiveComprehensive -- collaboratively developed and carefully collaboratively developed and carefully 
crafted to meet all interestscrafted to meet all interests

•• MultiMulti--partyparty -- reflects all associated federal, tribal and reflects all associated federal, tribal and 
state resource agencies, local jurisdictions and NGOsstate resource agencies, local jurisdictions and NGOs

•• LongLong--termterm -- the settlement recommends up to a 45the settlement recommends up to a 45--year year 
license and parties would not oppose 45 years or morelicense and parties would not oppose 45 years or more

•• Flexible Flexible -- provides mechanism and funding for adaptive provides mechanism and funding for adaptive 
management to reduce future conflicts while improving management to reduce future conflicts while improving 
outcomesoutcomes
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Settlement BenefitsSettlement Benefits
•• Settlement of 50 issues Settlement of 50 issues 
•• Inclusiveness enhances outcomes and certainty Inclusiveness enhances outcomes and certainty 
•• Reduced potential for legal challenges to license Reduced potential for legal challenges to license 
•• Longer license (45Longer license (45--50 years) than otherwise would be 50 years) than otherwise would be 

supportedsupported
•• Stable market competitive power cost for term of Stable market competitive power cost for term of 

license  license  
•• Increased future collaboration / access to diverse Increased future collaboration / access to diverse 

parties  parties  
•• Regulatory support (at Regulatory support (at WUTCWUTC) by signing parties) by signing parties
•• Reduced and contained cost exposures Reduced and contained cost exposures 
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Some Uncertainty Still RemainsSome Uncertainty Still Remains

•• FERC still needs to adopt settlement without major FERC still needs to adopt settlement without major 
changechange

•• New ESA listings or other environmental issues  New ESA listings or other environmental issues  
can arisecan arise

•• New regulations can change what we are able to doNew regulations can change what we are able to do
•• Energy market remains volatileEnergy market remains volatile
•• Outside lawsuits by other parties can increase Outside lawsuits by other parties can increase 

exposureexposure
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•• Uncertain cost of fish passageUncertain cost of fish passage
•• Performance of fish passagePerformance of fish passage
•• Design and cost of new generation capacityDesign and cost of new generation capacity
•• FloodFlood--control agreement  with Skagit Countycontrol agreement  with Skagit County
•• Maintenance of collaborationMaintenance of collaboration

Five Challenges to OvercomeFive Challenges to Overcome
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Lessons Learned:Lessons Learned:
When You Build Bridges,When You Build Bridges,

You Can Keep Crossing ThemYou Can Keep Crossing Them

•• Competent facilitation  makes collaboration journey efficient Competent facilitation  makes collaboration journey efficient 
and enjoyable and enjoyable 

•• Licenses are for decades, so longLicenses are for decades, so long--term relationships are           term relationships are           
key to successkey to success

•• BroadBroad--based involvement a key to future successesbased involvement a key to future successes
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Licensing ImplementationLicensing Implementation
<1997<1997 2020 >2020 >2004200420002000 20062006 20122012

File LicenseFile License

Plan ProcessPlan Process
Consult with PartiesConsult with Parties

New Fish Passage/ HatcheryNew Fish Passage/ Hatchery

License IssuedLicense Issued

File SettlementFile Settlement

New Generating UnitsNew Generating Units

Habitat AcquisitionHabitat Acquisition

Recreation ImprovementsRecreation Improvements

Elk HabitatElk Habitat

We are here We are here 
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The Baker Settlement is:The Baker Settlement is:

•• An innovative collaboration of diverse An innovative collaboration of diverse 
interests to reach a common goalinterests to reach a common goal

•• An enduring commitment by the parties to An enduring commitment by the parties to 
work together to implement resource work together to implement resource 
protection and enhancement for decadesprotection and enhancement for decades

•• A commitment for the public benefitA commitment for the public benefit
•• A worthy effortA worthy effort
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Settlement by the NumbersSettlement by the Numbers
•• 5 years in making5 years in making
•• 24 settling parties24 settling parties
•• Over 400 meetingsOver 400 meetings
•• 1,200 pages of application / environmental 1,200 pages of application / environmental 

assessment /settlement documentsassessment /settlement documents
•• 83,000 pages of studies83,000 pages of studies
•• $15 million $15 million 
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Settlement by the NumbersSettlement by the Numbers

•• 1 settlement agreement lasting decades 1 settlement agreement lasting decades 
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