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3.2 Historic and Cultural 
Resources 

 
The earliest human habitation of the North 
Olympic Peninsula probably occurred 
approximately 12,000 years ago following the 
retreat of the glacier covering much of North 
America. In 1977, the discovery of mastodon 
remains containing a spear point near the 
Olympic National Park and other signs of human 
occupation provide evidence that the first 
occupants were hunters (NPS 2008a). 
Approximately 3,000 years ago, as the human 
populations increased, there was a gradual shift 
to obtaining food from lowland lakes, rivers, and 
the coastal zone. Subsequent cultures were 
proficient at obtaining food and material needs 
from a variety of sources, including freshwater 
and marine environments, lowland forests, and 
prairies. Perhaps one of the most famous 
archaeological sites on the North Olympic 
Peninsula is the Hoko River-Ozette site. 
Archaeological investigations conducted at the 
site revealed thousands of wood, shell, and bone 
artifacts. Many of these artifacts are on display 
at the Makah museum in Neah Bay. The 
discovery highlighted the intimate connection 
between the artisans, the land, and the sea 
(NPS 2008a).   
 
European discovery of the North Olympic 
Peninsula probably began in 1592, when Juan de 
Fuca, a Greek pilot sailing for Spain, 
encountered the Strait that now bears his name.  
 
Subsequent explorations by Juan Perez 
Hernandez in 1774, Captain James Cook in 
1778, and Captain William Barkley in 1787 
provided more information to European 
explorers and settlers about the nature of the 
land and water that is the North Olympic 

Peninsula. Cape Flattery, named by James Cook 
on March 22, 1778, is the oldest non-native 
American name still used on Washington maps 
(HistoryLink 2009). In 1788, Captain John 
Meares explored the Strait of Juan de Fuca and 
named Mount Olympus, the most prominent 
peak in the region. In 1792, the region's waters 
were thoroughly explored by Captain George 
Vancouver, who named many features, 
including Puget Sound and Mount Rainier (NPS 
2008b). Vancouver Island, north of the Olympic 
Peninsula, and the city of Vancouver, British 
Columbia, bear the name of this explorer. 
 
European settlement of the North Olympic 
Peninsula began around 1851, with the first 
settlers staking claims at New Dungeness, along 
the coast just west of the Dungeness River. After 
Washington Territory was separated from 
Oregon in 1853, the North Olympic Peninsula 
wilderness was initially part of neighboring 
Jefferson County. Clallam County was officially 
designated in 1854 (HistoryLink  2009). Initial 
settlement in Clallam County was primarily 
confined to coastal areas, generally near existing 
Native American villages. Transportation was 
limited to canoes, sailing vessels, and passenger 
steamers. One of the first trading posts was 
established by Henry Webster at Neah Bay in 
1857, and James Swan established the first 
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school in Neah Bay 1862. Swan was a prolific 
writer, an astute observer, and a specialist in the 
field of anthropology we now call ethnology. In 
1869, the Smithsonian Institution published 
Swan’s The Indians of Cape Flattery; the first 
and finest monograph ever written describing 
the Makah Indian tribal culture, language, and 
civilization. Swan also left over 60 volumes of 
unpublished diaries from approximately 1852 
until his death in 1900, which offer a historical 
record of the life and culture of the Washington 
coast, the North Olympic Peninsula, and the 
Queen Charlotte Islands.  
 
3.3 Socioeconomics 
 
Clallam County is located in the westernmost 
part of Washington State, approximately 50 
miles west of Seattle (Figure 4). The county 
encompasses 1,752 mi2, and has approximately 
200 miles of coastline. From east to west, the 
largest communities are the cities of Sequim 
(2007 population of 5,330), Port Angeles 
(19,010), and Forks (3,175). In 2007, the total 
population in the county was about 68,500 
(CCEDC 2007).  
 
Population growth rates are greatest in the 
eastern end of Clallam County in the Sequim-
Dungeness Valley. According to the WRIA 18 
Watershed Plan (Clallam County 2008), the 
projected population growth in the Elwha sub-
basin is expected to be approximately 0.5% per 
year, compared with 2% to 3% in the eastern 
portion of the WRIA. Indian Creek, a tributary 
to the Elwha River, is identified as an area 
subject to increasing growth pressure. This creek 
originates in Lake Sutherland, a popular 
recreational boating destination with many 
summer homes along its shore.  
 

Figure 4. Clallam County, Washington 
 
The socioeconomic profile of Clallam County, 
expressed as the percentage of total annual wage 
for 2006, shows that local, state, and federal 
government is the largest employer in the 
county, followed by retail, manufacturing, health 
care/social assistance, and construction 
(Figure 5). These categories account for over 
70% of the employment in the county. From 
2004 to 2007, the unemployment rate in the 
county has been between 5% and 6%, slightly 
higher than the Washington State average 
(CCEDC 2007). Forest and fishing industries 
have traditionally played major roles in the 
development of the area’s economy. In 1912, the 
world’s largest sawmill operated in the city of 
Port Angeles, just to the east of the Elwha 
watershed.  
 
As the lumber and fishing industries began to 
decline two decades ago, local economies turned 
to tourism, with much of the industry focused on 
the Olympic National Park and its environs. As 
shown in Figure 5, accommodation and food 
services now account for approximately 4% of 
the wages in Clallam County. Residents of the 
North Olympic Peninsula and surrounding 



 

 

region have access to a variety of higher 
education facilities, including Peninsula College, 
“University Center” at Peninsula College, which 
is an extension of Western Washington 
University, offering bachelors degrees in a 
variety of disciplines, and the Peninsula College 
Center of Excellence, which coordinates degree 
programs in environmental science, resource 
management, and marine studies. In addition, 
there are a number of universities within driving 
distance of the North Olympic Peninsula, 
including the University of Washington, located 
in Seattle, and Western Washington University, 
located in Bellingham.  
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The North Olympic Peninsula also has a variety 
of business, economic and job training outreach 
programs, including the Clallam County 
Economic Development Council (CCEDC), the 
Clallam netWorks Collaboration Center, Clallam 

County Business Incubators in the cities of Port 
Angeles and Forks, and a regional skills center.  
 
In addition, the Pacific Northwest National 
Laboratory maintains a Marine Sciences 
Laboratory in Sequim, Washington, that 
employs approximately 80 scientists and 
engineers, and recently partnered with Peninsula 
College and the CCEDC to create an Innovative 
Partnership Zone (IPZ). As one of the first IPZs 
designated by the State of Washington in 2007, 
the goals of this community-based IPZ is to 
promote private and public technology 
investment and partnerships, facilitate 
technology transfer and educational outreach, 
and support the creation of new high-technology 
jobs in Clallam County. In 2007, the Battelle 
Memorial institute also developed an economic 
characterization report describing the 
implications of the removal of the two Elwha 
River dams (Battelle 2007).
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Figure 5.  Economic Information for Clallam County, Washington 



 

4.0 USER GROUPS AND STAKEHOLDERS 
 
This section describes the user groups and 
stakeholders in the Elwha River watershed. 
 
4.1 Lower Elwha Klallam Tribe   

http://www.elwha.org/  
 

In 1968, 368 acres of land near the mouth of the 
Elwha River was designated as the Lower Elwha 
Indian Reservation by presidential proclamation, 
75 years after initial treaty negotiations for 
reservation land were begun in 1893. The 
reservation currently encompasses a total of 900 
acres, primarily on the delta of the Lower Elwha 
River. The use of this land for the cultural needs 
of the Elwha tribe is not new. Native people 
have been living at the mouth of the Elwha 
River for at least 1,700 years, relying on its rich 
salmon and steelhead runs and the once 
abundant shellfish beds of the nearshore.  
 
The population of the Lower Elwha Klallam 
Tribe (LEKT) is currently 950 people. The 
Community Council is the governing body of 
LKET. The Council elects a five-member 
Business Committee to represent the day-to-day 
affairs of tribal administration. Tribal 
administration is the largest employer on the 
reservation. Current economic programs include 
a Tribal Smokeshop, a Tribal medical clinic, and 
revenue from inter-tribal gaming contracts. The 
LEKT and Washington Department of Fish and 
Wildlife (WDFW) work cooperatively to secure 
brood-stock of Summer/Fall Chinook for a 
hatchery that is located at RM 3. The LEKT’s 
hatchery produces Coho salmon and winter 
steelhead. 
 
In addition, many tribal members work in the 
commercial fishing, shellfish, and forestry 

industries. With the majority of reservation land 
located in the Elwha River floodplain, the LEKT 
has long faced the issue of lack of suitable lands 
for housing and economic development. In 
1989, the Army Corps of Engineers built a levy 
along the Elwha River to protect the eastern part 
of the reservation. However, securing more land 
at higher elevations has been identified as a top 
tribal priority.  
 
The 1974 Boldt decision recognized tribes in 
Washington State as co-managers of fisheries 
and acknowledged their existing treaty rights to 
take up to 50% of the harvestable number of 
salmon and steelhead passing through or 
returning to the tribes’ “usual and accustomed 
fishing grounds and stations.” The LEKT is the 
only tribe with treaty fishing rights in the Elwha 
watershed. The tribe has been working for 
several decades on the restoration of the once 
abundant salmon stocks that have been severely 
diminished by the construction of the two 
hydroelectric dams in the early part of the 20th 
century. In addition to severely reducing river 
salmon runs, the dams interrupt the natural flow 
of sediment, trapping silt, sand, and rocks that 
would otherwise wash down the river and 
replenish the Reservation shoreline. As a result, 
rapid and increased erosion of the tribal 
shorelines has occurred and continues to occur, 
resulting in cobble beaches where nearshore 
mudflats once predominated.  
 
In 1986, due to continued safety concerns about 
the dams, as well as the negative impacts they 
have on salmon runs and river ecology, the 
LEKT filed a motion before the Federal Energy 
Regulatory Commission requesting an order to 
phase out and remove the two dams.  
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In October 1992, President Bush signed Public 
Law Number 102-495, the Elwha River 
Ecosystem and Fisheries Restoration Act, 
paving the way for the removal of the dams. The 
dam removal process holds many unknowns for 
the LKET. The release of decades of sediment 
will likely impact the shellfish beds of 
Freshwater Bay, in the nearshore environment of 
the Elwha, that are a source of income for tribal 
members. In addition, once the dams are 
removed, the tribe has agreed to postpone 
fishing the Elwha until the anadromous runs 
recover, again posing a major economic impact 
to the tribe. 
 
4.2 Olympic National Park 

http://www.olympic.national-park.com/ 
 
In 1885, Lt. Joseph O’Neil led the first 
documented expedition into the interior of the 
Olympic Mountains. In 1889-1890, an 
Expedition sponsored by the Seattle Press (the 
Press expedition) and led by James Christie, 
made a north-to-south crossing. Many mountain 
peaks and ranges were named during this 
expedition--most for prominent newspaper 
publishers or their families and friends. 
Subsequent explorations discovered and defined 
the wilderness area on the North Olympic 
Peninsula, and the varied ecosystems contained 
within its boundaries. In 1989, President Grover 
Cleveland created the Olympic Forest Reserve, a 
portion of which was designated a national 
monument by President Theodore Roosevelt in 
1909. On June 29, 1938, the act establishing the 
Olympic National Park was signed by President 
Franklin D. Roosevelt, and in 1953, the 73-mile-
long Coastal Strip was added. In, 1988, nearly 
96% of the park was designated as wilderness 
(NPS 2008b). At present, the Olympic National 
Park encompasses 1,400 square miles. In 2007, 
the park was the fifth most visited national park 

in the United States, with just under 3 million 
visitors (NPS 2008c).  
 
The Olympic National Park is often referred to 
as “three parks in one,” because it encompasses 
three distinctly different ecosystems, including 
rugged mountains and glaciers, over 60 miles of 
wild coastline along the Pacific Ocean, and an 
old-growth temperate rainforest (NPS 2008d).   

 
Mountains and Glaciers 
 
At 7,980 ft, Mount Olympus is the tallest 
mountain in the Olympic Range, and is the most 
obvious coastal landmark on the North Olympic 
Peninsula. Mountain ranges and valleys radiate 
away from Mount Olympus like spokes on a 
wheel (NPS 2008d). The alpine zone of the 
Olympic Mountains is composed of grasses, 
sedges, and flowers adapted to an environment 
that contains thin mountain soils and 
experiences extensive freezing and thawing 
events, heavy snows, and hurricane-force winds, 
especially in the winter months. Below the 
alpine zone, the subalpine zone provides the 
transition between the treeless alpine region and 
the dense forest at lower elevations. Cold 
temperatures, snow, wind, wildfires, and a short 
growing season affect life at the subalpine level. 
During the winter, snow associated with weather 

http://www.olympic.national-park.com/
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systems north and west of the mountains can 
produce a total of 30 to 50 ft of snow, which 
often lingers into July or August (NPS 2008d).  
 

Pacific Ocean Coastline and Olympic 
Coast National Marine Sanctuary 
 
Over 73 miles of wilderness coastline is 
included within the Olympic National Park. 
Nearshore environments include rocky 
headlands, beaches, and extensive intertidal 
areas containing an abundance of life. These 
intertidal and offshore areas are also within the 
boundary of the Olympic Coast National Marine 
Sanctuary, which is nearly two times larger than 
Puget Sound, and almost three times larger than 
the Olympic National Park (NOAA 2009).  
 
Temperate Rainforest 
 
The temperate rainforest environments located 
in the Quinault, Queets, Hoh, and Bogachiel 
watersheds are some of the largest examples of 
primeval forests in the lower 48 states. In these 
areas, rainfall can range from 140 to 167 inches 
per year, and the temperature rarely drops below 
freezing or exceeds 80°F. Sitka spruce, a 
dominant tree in this environment, can reach a 
height of 250 ft and a circumference of 30 to 
60 ft (NPS 2008d).  

 

 
Elwha Ecosystem 
 
Because over 80% of the Elwha River watershed 
lies within park boundaries, the Olympic 
National Park is leading the Elwha River dam 
removal and restoration effort, including 
oversight of the construction and operation of 
two water-treatment facilities to protect 
municipal water quality, coordination of dam-
removal activities, and participation in research 
and restoration within park boundaries. The 
Olympic National Park has also created strong 
collaborations with state and federal resources 
agencies, the LEKT, and other research 
organizations during the restoration. 
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U.S. Bureau of Reclamation 
Sedimentation and River Hydraulics 

Group (SRHG) Capabilities 
• Reservoir and river channel surveys 
• Geographical information system (GIS) 

mapping and data analysis 
• Geomorphic analysis 
• Research and development 
• Numerical model development 
• River channel process investigations 
• River structure design criteria 

development 
• Numerical Modeling (1D, 2D, and 3D) 
• River and floodplain hydraulics 
• Sediment-transport modeling 
• Channel migration assessment 
• Vegetation and habitat evaluation 
• Environmental impact analysis 
• Dam safety and loss of life analysis. 

The ERC’s mission is to facilitate and 
coordinate a long-term program of research 
and education on the ecology and 
management of the Elwha River watershed to 
improve the understanding of the Elwha 
River watershed, as well as the ecological 
and societal effects of large-scale dam 
removal and ecosystem restoration.  

o facilitate and 
coordinate a long-term program of research 
and education on the ecology and 
management of the Elwha River watershed to 
improve the understanding of the Elwha 
River watershed, as well as the ecological 
and societal effects of large-scale dam 
removal and ecosystem restoration.  

  
4.3 U.S. Bureau of Reclamation 4.3 U.S. Bureau of Reclamation 

http://www.usbr.gov/pmts/sediment/http://www.usbr.gov/pmts/sediment/ 
 

The Elwha River Ecosystem and Fisheries 
Restoration Act (Public Law 102-495) directed 
the US Department of Interior (DOI) to evaluate 
the best options for restoring salmon runs 
affected by the construction of the Glines 
Canyon and Elwha Dams over 80 years ago.  

 
Reclamation’s SRHG conducts studies on how 
rivers and reservoirs have or will respond to 
changes in river flow, sediment supply, or 
channel modification. Studies are prepared for a 
variety of purposes, including operation and 
maintenance, dam safety, and fish and wildlife 
habitat restoration. Many studies focus on 
Reclamation facilities; their physical impact on 
river channels and endangered species habitat, 
recreation, wetlands, and cultural resources 
(USBOR 2008).  

 

 
4.4 Elwha Research Consortium  

http://www.pc.ctc.edu/coe/elwha.htm 
 
The Elwha Research Consortium (ERC) is a 
strategic partnership between government 
agencies, research and educational institutions, 
and community groups focused on 
understanding the social and ecological effects 
of dam removal and restoration activities in the 
Elwha River watershed of northwest 
Washington State.  

 

During the development of the environmental 
impact statement, the U.S. Bureau of 
Reclamation (Reclamation) Sedimentation 
and River Hydraulics Group (SRHG) 
participated in an evaluation of the various 
dam removal options, including the no-action 
alternative, with a primary focus on sediment 
transport, river flow characteristics, and 
resulting downstream effects. With the 
assistance of Reclamation, the DOI 
determined that dam removal was the 
preferred option for restoring the ecosystem. 
As part of Elwha Restoration Act, the two 
hydroelectric dams identified for removal 
were purchased by DOI and are currently 
operated by Reclamation. 

http://www.usbr.gov/pmts/sediment/
http://www.pc.ctc.edu/coe/elwha.htm
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Elwha Research Consortium (ERC) Goals 
• Coordinate and support scientific 

research to gain better understanding of 
social and environmental processes that 
are critical to restoration of the Elwha 
River and associated ecosystems 
following dam removal. 

• Create educational opportunities and 
increase public awareness of the 
ecological, political, and management 
issues facing the Elwha Ecosystem 
Restoration Project.  

• Provide guidance and networking 
opportunities to researchers, educators 
and other users.  

• Serve as an advisory entity for research 
and education programs. 

• Coordinate research and education 
funding to support programmatic goals.  

• Expedite communication and information 
exchange, particularly through the 
information website, 
http://www.elwhainfo.org.  

• Foster networking and cooperation 
among participants, including the 
development of common messages for 
public outreach and opportunities for 
student training.  

• Provide a repository for long-term data 
collection and analysis.  

• Disseminate research and education 
products to inform management decision 
making in other restoration projects.  

 
The ERC provides a venue for researchers, 
educators, community groups, funding entities, 
interested individuals, and public officials to 
share insights, plan and implement collaborative 
research, develop education and public outreach 
programs, integrate research and educational 
activities, disseminate research findings, 
discover new developments and studies on dam 
removal/watershed restoration, help inform 
management decisions on other restoration 
projects, and expand training in ecosystem 
research and scientific communication. Through 
National Science Foundation support, the Center 
of Excellence at Peninsula College and the 
Huxley College of the Environment at Western 
Washington University provide coordination and 
clearinghouse services for the consortium.  
The ERC assists with integration of academic 
and agency expertise; national, state, tribal, and 
local management and policy; educational 
entities’ research, teaching and training abilities; 
non-governmental organization advocacy 
capacity; and private industry interests in river 
restoration issues associated with the Elwha 
watershed.  
 
In addition, the ERC facilitates annual 
conferences for researchers and educators to 
share their work, network, plan for collaborative 
studies, and communicate with other like-
minded individuals. Occasional workshops are 
held that disseminate research or education tools 
and techniques relevant to the Elwha project. 
ERC websites provide updates on recent ERC 
members’ activities, funding and workshop 
opportunities, and dam removal/restoration 
articles in the news. 

 

 
The ERC is composed of a Coordinator, a Board 
of Directors, a Science Committee, an Education 
Committee, and a Public Outreach Committee. 
The committees, through guidance and support 
from the Board of Directors, serve in an 
advisory and support capacity with respect to 
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The removal of the two dams could result in 
the transport and delivery of approximately 
18 million cubic yards of sediment to the 
nearshore environment within a 5-year 
period.  

The upcoming Elwha restoration event is a 
unique opportunity to restore a significantly 
degraded nearshore ecosystem and, in the 
process, to understand how restoration 
efforts in the nearshore are linked to 
restoration in the rest of the watershed. The 
work will be a large collaborative effort. The 
high variability in the Elwha nearshore and 
rapidly advancing dam removal schedule 
dictate this nearshore evaluation effort begin 
immediately if we are to realize our full 
information and restoration potential. 

activities of consortium members. The 
committees meet on a biannual to annual basis 
to discuss new developments and initiatives and 
to develop action plans for activities, as needed. 
They provide an advisory function to new or 
potential researchers or educators interested in 
the Elwha project. The general operational work 
of the consortium is done through the 
committees via working groups, which are small 
groups of 2 to 10 people organized to address 
specific areas of concern or interest, such as 
grant development or data-storage standards. 
The working groups meet as needed, and are 
dissolved upon resolution of the issue. 

 
4.5 Elwha Nearshore Consortium  

http://www.clallammrc.org/CCMRC/ 
 

The nearshore of the central Strait of Juan de 
Fuca is a critical component to the marine 
ecosystem of Washington, and the central 
Strait’s nearshore is largely defined by sediment 
processes which have been severely degraded by 
shoreline armoring and the damming of the 
Elwha River.  
 

 

The Elwha River nearshore includes about 13 
shoreline miles of rock and sand beaches, kelp 
and eelgrass beds, and a river estuary that is a 
critical migratory corridor connecting Puget 
Sound with both northern and coastal waters. It 
is a large scale, unique, and—until recently—an 
unstudied component of the larger Elwha 
ecosystem.  
 
The Elwha Nearshore Consortium, formed in 
spring 2004, is linked with the ERC and 
currently includes 32 researchers and managers 
actively working to understand the physical and 
biological elements of the Elwha nearshore and 
upcoming dam removals. Members include 
Peninsula College, Western Washington 
University, University of Idaho, University of 
Washington, University of North Carolina, 
NOAA, EPA, US Geological Survey (USGS), 
the Lower Elwha Klallam and Jamestown 
S’Klallam Tribes, Washington Department of 
Natural Resources, Washington Department of 
Fish and Wildlife, Washington Department of 
Ecology, and Clallam County. The WDFW 
coordinates the Elwha Nearshore Consortium 
and annually publishes the Elwha Nearshore 
Update.  

 

http://www.clallammrc.org/CCMRC/


 

 

4.6 Elwha/Morse Creek 
Management Team 

Goals of the West WRIA 18 Watershed 
Planning Process 

• Address conflicting instream and out-of-
stream uses of the Elwha River, with and 
without removal of one or both dams, 
such as impacts to salmon from 
withdrawals during summer low-flow 
periods and options for managing water 
supply. 

• Address the need for interim instream 
flow recommendations on the Elwha, 
given the likelihood of dam removal and 
the need to repeat the work. 

• Address high- and low-flow management 
issues in Morse Creek and other drainages 
within the planning area. 

• Integrate the watershed planning process 
with other local, state, and federal 
watershed and salmon recovery processes, 
to recommend a pathway to establish 
instream flows. 

• Investigate alternative strategies of water 
management. 

 
The area encompassing the Elwha watershed is 
designated by the State of Washington as 
WRIA 18. The Elwha-Morse Management 
Team (EMMT) is the stakeholder group 
responsible for setting watershed planning goals 
and guiding resource management 
implementation within the western portion of 
WRIA 18 in accordance with the Watershed 
Management Act (WMA). This law enables 
local groups such as the EMMT to assess the 
current status of water resources within their 
watersheds and determine goals and objectives 
for managing and allocating water resources 
within the identified area. 
 
The EMMT includes representation from 
• Clallam County government 
• City of Port Angeles 
• Lower Elwha Klallam Tribe 
• Washington Department of Ecology 
• North Olympic Peninsula Lead Entity 

(NOPLE) 
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• Olympic National Park 
• Washington Department of Fish & Wildlife 

(WDFW) 
• Puget Sound Partnership 
• North Olympic Land Trust 
• Clallam Conservation District 
• North Olympic Salmon Coalition 
• Public Utility District of Clallam County 
• Dry Creek Water Association 
• Private industry 
• Property owners in West WRIA 18.  

 
After EMMT was formed in 1998, the group 
held public workshops and drew from existing 
watershed studies to identify issues and prepare 
the WRIA 18 Watershed Plan recommendations.

 
A draft WRIA 18 Watershed Plan was approved 
by the Clallam County Commissioners in June 
2005. With the initial planning process 
complete, EMMT now serves as a clearinghouse 
for watershed-related activities, and an 
opportunity for the numerous entities involved 
in watershed planning and management to 
regularly exchange information and keep 
informed on watershed issues. 
 
Although the group does not have authority to 
directly implement the actions listed in the plan, 
they will provide recommendations to the 
initiating governments on prioritizing and 
enacting the actions listed in the WRIA 18 plan, 
as well as on the upcoming instream flow 
rulemaking process.
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5.0 KEY WATERSHED ISSUES, EXISTING DECISION-MAKING 
PROCESSES, AND DECISION-SUPPORT NEEDS 

 
5.1 Elwha Dam Removal and 

Restoration 
 
Overview 
 
After well over two decades of study and 
planning, the removal of two dams on the 
Elwha River is scheduled to begin by 2012. 
With $308 million of federal funds committed, 
the Elwha Ecosystem Restoration Project 
(Elwha Restoration Act of 1992, PL102-495) is 
the largest dam removal and fisheries 
restoration project ever attempted. When the 
dams are removed, 10 anadromous fish stocks 
will be restored to 70 miles of river from which 
they’ve been excluded for more than a century.  
 
Dam removals are increasingly viewed as a 
means of restoring riverine and associated 
nearshore ecosystems. This is particularly so in 
the Pacific Northwest where salmon stocks are 
seriously depleted and many rivers dammed. 
The Elwha River dams will not only be the 
largest ones ever removed, but because of the 
protection of the watershed above the dams 
through the Olympic National Park, this case 
provides the ultimate study location for testing 
hypotheses related to river restoration under 
ideal conditions.  

 
  
Through this project, unparalleled opportunities 
exist to study questions fundamental to river and 
nearshore restoration, management, and ecology, 
including the importance of marine-derived 
nutrients, the role of sediment in river and 
nearshore ecosystems, the fate of large woody 
debris, and the fitness of hatchery versus native 
salmon stocks. Because the watershed above the 
upper dam is protected as part of the Olympic 
National Park, the Elwha River is an ideal 
“laboratory” capable of answering questions 
central to river, nearshore, and anadromous 
fisheries restoration.  
 
However, although $308 million in federal 
funding has been allocated for the project by 
Congress, none of this allocation is available to 
support either research or education. Over the 
past several years, research along the Elwha 
River has increased, with many scientists 
obtaining small grants or piece-meal internal 

If the trajectories of ecosystem effects after 
dam removal are beneficial here, they could 
be applied in similar cases across the 
country and, indeed, around the globe. If 
salmon restoration is unsuccessful under 
these ideal conditions, the implications for 
all other northwestern rivers are dire. 
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support to gather essential and basic baseline 
data. More recently, individuals from a wide 
variety of organizations are collaborating to 
support research and education efforts associated 
with the Elwha Ecosystem Restoration Project, 
with hopes of combining or linking projects to 
gain additional support or new grant funding. 
The overall goal of these efforts will be to 
answer questions central to river restoration and 
management, while providing scientific training 
and educational opportunities for students and 
the general public. 
 
Existing Decision-Making Process 
 
As described above, pre-removal action studies 
are being conducted in the Elwha River 
watershed by federal and state resource 
agencies, tribal entities, colleges and 
universities, and non-governmental 
organizations (NGOs). Most groups share their 
results via the ENC and ERC, described in 
Section 4.5, but there is no established 
framework for collaborative decision-making. 
Because of limited research budgets, integrative 
projects such as watershed-scale modeling have 
not been accomplished, except in a limited 
manner to support the environmental impact 
statement associated with dam removal. Thus, 
although the existing or planned research 
programs will provide valuable information 
related to the restoration action, the pre-project 
baseline condition can best be described as a 
collection of interrelated research activities that 
lack a unifying technology or process. 
 

 

User Group Needs 
 
The following are identified needs based on 
discussions with resource agencies, tribal 
entities, and watershed research teams: 

• An evaluation of the fate and effects of 18 
million cubic yards of sediment that could 
be released into the lower Elwha River 
over a 3-year period during the dam 
removal action. 

• Protection of the drinking water supplies 
for Port Angeles from silt and sediment 
during dam removal. 

• Protection for those living near the river 
from lowland flooding associated with 
dam removal and restoration actions. 

• Worker safety during dam removal, 
supported through forecasts of high water 
or flood events during removal actions. 

• An assessment of the geomorphic changes 
in the Elwha River watershed, including 
revegetation of exposed sediment after 
reservoir drawdown, river channel 
changes, presence or absence of sand bars, 
movement of large woody debris, and 
changes to the mouth of the river and 
Freshwater Bay. 
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5.2 Sustainable Development 
 
Overview 
 
Like many areas of Clallam County, the Elwha 
River watershed is facing increasing 
development pressures from growth occurring 
west of the city of Port Angeles. The Watershed 
Plan forecasts growth in this region to continue 
at an average of 0.5 % a year through 2020. The 
potential impacts of population growth in the 
area include increased impervious surfaces, loss 
of habitat, and effects on both surface water and 
groundwater quality as forested and agricultural 
lands are converted to low-density residential 
housing. Many local residents, water purveyors, 
and active stakeholder groups are also concerned 
about pressure on water supplies that this new 
development will bring.  
 
Based on these concerns, the WRIA 18 
Watershed Plan presented recommendations 
associated with eight primary areas of interest 
and desired conditions and outcomes: 

• Water Quantity 

• Water Quality 

• Habitat 

• Instream Flows 

• Stormwater Runoff 

• Land Use and Management 

• Education and Outreach 

• Watershed Management 
 
 

Water Quantity:  As described in the WRIA 18 
Watershed Plan, a central purpose of watershed 
planning is to provide sufficient water quantity 
for human and instream needs. Water supply in 
the west WRIA 18 comes from both surface 
water and groundwater. Most of this area is not 
on municipal sewer and water services.  
 
According to the WRIA 18 Watershed Plan, the 
current residential water demand in the Elwha 
sub-basin is 29.5 million gallons per year 
(MGY), estimated to increase to 68 MGY by 
2020. Very little is known about the volumes 
and depths of aquifers within the west WRIA 18 
area, and there has been a proliferation of single, 
non-permitted wells throughout WRIA 18 over 
the past several decades. The effect these wells 
have on the hydrologic continuity of the Elwha 
River, its tributaries, and groundwater aquifers is 
unknown.  
 
There is also no data available to assess the 
impacts to groundwater resources associated 
with the draining of the Lake Mills and Lake 
Aldwell reservoirs during dam removal.  
 
Thus, there is a need in WRIA 18 to develop 
programs or legislation to conserve water, 
protect instream flows, and facilitate water 
management and planning. Desired outcomes 
for this issue include the development of a user-
friendly water database, improved groundwater 
resource and use information, and the 
implementation of rules, regulations, and 
conservation practices associated with surface 
and groundwater resources to ensure that a safe, 
sufficient, and reliable public water supply is 
available. 
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Water Quality:  The protection of water quality 
is another central purpose of watershed 
planning. Water quality issues in WRIA 18 
include the following: 

• Water pollution from failing septic systems 

• Surface water quality 

• Restoring and ongoing closures of shellfish 
beds due to unacceptable levels of coliform 
bacteria 

• Water quality monitoring and sampling 

• Integration of environmental data to provide 
a framework for management decisions.  

 
Desired outcomes associated with this issue 
include a restoration of water quality with an 
emphasis on reducing fecal coliform, nitrates 
and nitrites, and integration of environmental 
monitoring data to create a framework for 
assessing management options and to support 
decisions. Water quality concerns also include 
turbidity and sediment movement related to dam 
removal, as discussed in Section 5.1. 
 
Habitat:  The following are habitat-related 
issues in WRIA 18:  

• Addressing terrestrial, wetland, and aquatic 
habitat losses in the watershed 

• Developing programs to protect or restore 
threatened or endangered species 

• Supporting salmon restoration plans and 
strategies 

• Balancing the needs of multiple 
stakeholders, including tribal entities, cities 
and municipalities, and wildlife managers.  

 
A key aspect of habitat protection and 
restoration is the development of a 
comprehensive program that successfully 
integrates complex environmental data to 
provide decision support for resource managers. 
Desired conditions and outcomes include the 

creation of actionable plans at basin and 
subbasin levels that  

1) Support habitat restoration as well as healthy 
and sustainable fisheries,  

2) Support the development of data integration 
tools and technologies that facilitate future 
management programs, and  

3) Succeed through increased collaboration and 
cooperation between state and federal 
agencies, tribal entities, and other 
stakeholders.  

 
It is hoped that by developing a comprehensive 
program focused on habitat protection and 
restoration, salmonid species currently listed as 
threatened or endangered can recover 
sufficiently to qualify for delisting. The planned 
dam removal and restoration project represents a 
major step in restoring lost salmonid spawning 
habitat, hydrological processes, and other river 
functions.  
 
Instream Flows:  As described in the WRIA 18 
Watershed Plan, instream flow regulation 
establishes a “water right for the river” that is 
subordinate to existing water rights but primary 
to all new (future) appropriations. The central 
issue involves the development of minimum 
instream flows that are protective of fish while 
addressing human needs for drinking water, 
irrigation, and water to support tribal and 
nontribal fish hatcheries.  
 
Desired conditions and outcomes include  

• Establishment of instream flow rulemaking  

• Development of programs and legislation to 
enforce the promulgated instream values 

• Identification of water availability for future 
beneficial uses 

• Protection of senior water rights  




