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CHAPTER 14:     TRIBAL RESOURCES 

This chapter summarizes the tribal resources in the study area and potential impacts that could 
result from the Eightmile Dam Rebuild and Restoration Project. The study area is the geographic 
extent of potential construction and operational impacts on tribal resources for each of the project 
alternatives as presented in Chapter 2. The full geographic extent of tribal resources that could be 
impacted likely extends well beyond the specific project area. The natural resources study area, 
which is being used to assess tribal resources with a natural resource component, includes the 
entire length of the Eightmile Creek watershed and the portion of the Icicle Creek drainage extending 
from its confluence with Eightmile Creek downstream to the Wenatchee River (Chapter 8, Figure 8-
1). The study area extends vertically from the bottomlands of the various stream drainages, upslope 
to the surrounding ridgetops.  

Key Findings for Tribal Resources 
The term “tribal resources” refers to the collective rights and access to traditional areas 
and times for gathering resources associated with a tribe’s sovereignty since time 
immemorial. 

• Tribal resources may also include archaeological or historic sites, elements of the built
environment, and Traditional Cultural Properties (TCPs) associated with tribal use, and sites
considered sacred by tribes.

• Tribal resources are related to other natural and cultural resources analyzed in this EIS,
especially Plants and Animals (Chapter 8) and Cultural Resources (Chapter 13). Natural
resources are inextricably linked with the lives of Indigenous peoples; all animal species
have some connection to tribal members through traditional stories or practice.

• For this EIS, tribal resources were identified through review of publicly available published
literature, scoping comments, and–in particular–information provided directly from the
Confederated Tribes and Bands of the Yakama Nation (Yakama Nation) and Confederated
Tribes of the Colville Reservation.

• Eightmile Lake, Eightmile Creek, Icicle Creek, and the surrounding areas are part of the
study area for tribal resources.

• The study area is within the Yakama Nation Treaty Territories–representing Ceded Lands of
the Wenatchipum Band of Yakama Nation. The Tribe’s Reserved Rights are protected by the
1855 Treaty between the United States and 14 tribes and bands of the Yakama Nation. The
Treaty designated Reserved Rights at all Usual and Accustomed places within the Treaty
Territory.

• A federal treaty is considered the supreme Law of the Land under the U.S. Constitution.
Pursuant to its status as a sovereign nation and its Treaty-reserved authority, Yakama
Nation acts as a co-manager of the resources upon the reservation, ceded lands, and Usual
and Accustomed places.

• The study area is within the Traditional Use Area of the Wenatchi Band of the Confederated
Tribes of the Colville Reservation. The Executive Orders that established reservations
included brief statements with the intent to set aside a specific tract, including the Colville
Reservation that was established by Executive Order in 1872.
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The project area is within the Yakama Nation Treaty Territories–representing Ceded Lands of the 
Wenatchipum Band of Yakama Nation. The area is also within the traditional use area of the 
Wenatchi Band of the Confederated Tribes of the Colville Reservation. Both tribal governments 
provided information resources and input during the drafting of this chapter.  

The Confederated Tribes of the Colville Reservation provided additional research resources and 
comments on an early draft of the chapter. After reviewing the draft, the Yakama Nation provided an 
additional formal context on its treaty rights and history of the study area. This was done as a result 
of the published available sources identified during the review not providing sufficient context 
regarding the significance of the study area to the Yakama people (YN 2022). As a result of this 
significant effort on the part of the Yakama Nation, and the critical difference between this context 
and the published materials, the chapter presents both the Yakama Nation-provided context and the 
context available from archival sources when applicable.  

The project area is located within the Alpine Lakes Wilderness of the Okanogan-Wenatchee National 
Forest in Chelan County and includes Eightmile Lake and Eightmile Creek; it also includes Icicle 
Creek downstream to its confluence with the Wenatchee River in Leavenworth, Washington. The 
Alpine Lakes Wilderness is managed by the Forest Service.  

The term “tribal resources” refers to the collective rights and access to traditional areas and times 
for gathering resources associated with a tribe’s sovereignty since time immemorial. It also includes 
inherent rights or formal treaty rights associated with Usual and Accustomed territories and lands 
formally ceded by the Yakama Nation under the 1855 Treaty between the United States and the 
Yakamas (“Treaty”). The term “Usual and Accustomed” represents a different understanding than 
traditional territory and often spans a much greater area (YN 2022). In addition, tribal resources 
include areas important to traditional cultural practices and the natural and cultural resources 
associated with those practices, including plants, wildlife, or fish used for commercial, subsistence, 
or ceremonial purposes. Tribal resources may also include archaeological or historic sites, elements 
of the built environment, and Traditional Cultural Properties (TCPs) associated with tribal use, and 
sites considered sacred by tribes. Archaeological sites and historic aged built environment resources 
are material constructs with distinct physical attributes that are protected under local, state, and 
federal law. TCPs are properties associated with the cultural practices, traditions, beliefs, lifeways, 
arts, crafts, or social institutions of a living community, and may have physical elements, spiritual 
significance, and wider cultural use practices associated with them (Ecology 2022e).These resources 
are often found at locations associated with tribal practice, such as important fishing, hunting, and 
gathering locations; however, archaeological and historic sites, as well as TCPs, are considered 
cultural resources and are discussed in Chapter 13, Historic and Cultural Resources.  

14.1 Resource Description 
“Tribal resources” is a term that refers broadly to the places, specific resources, and knowledge and 
experience of Indigenous people. This resource category directly relates to collective rights, 
knowledge, and access to traditional use areas and times associated with a tribe’s legal and cultural 
sovereignty, since time immemorial (Ecology 2022e). They include the following:  

• Inherent rights or formal treaty rights associated with Usual and Accustomed territories, as
outlined in the Yakama Treaty on June 9, 1855, ratified in 1859.

• Areas important to traditional cultural practices and the natural and cultural resources
associated with those practices, including plants, wildlife, or fish used for commercial,
subsistence, and ceremonial purposes. These include areas designated by the tribes as
sacred. These areas may or may not be formerly recorded.
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Tribal resources were identified through review of publicly available published literature, 
anthropological reports, scoping comments, and information provided by tribal government. The 
following section has been prepared in part based on published materials by non-Native people from 
the 19th, 20th, and 21st centuries, as well as unpublished data provided by the Yakama Nation and 
published and unpublished data from the Confederated Tribes of the Colville Reservation. Separate 
subsections have been developed to differentiate the contextual information for the Yakama Nation 
and the Confederated Tribes of the Colville Reservation. The published materials from non-Native 
people often do not present the full and accurate understanding of tribal history and knowledge. The 
authors acknowledge that these sources inherently contain deficiencies, and use of them is not 
intended to substitute or supersede knowledge held within the tribes. Tribal communities are the 
best source of information about tribal resources and impacts on such resources.  

Information about tribal resources is also included in Chapter 8, Plants and Animals; Chapter 13, 
Cultural Resources; Chapter 16, Environmental Justice; and CTCR (2022). Cultural resources also 
include non-Native American built environment and archaeological resources that would not likely be 
considered tribal cultural resources by the tribes; these are described in Chapter 13 and are not 
addressed in this tribal resources chapter. 

14.1.1     Yakama Nation 
The Yakama Indian Reservation was established by way of the 1855 Treaty between the United 
States and 14 tribes and bands including the Kah-milt-pah, Klickitat, Klinquit, Kow-was-say-ee, Li-ay-
was, Oche-chotes, Palouse, Pisquose, Se-ap-cat, Shyiks, Skin-pah, Wenatshapam, Wish-ham, and 
Yakama (“Treaty”) (YN 2022). The Treaty reserved a 1.3-million-acre Reservation “for the exclusive 
use and benefit” of the Yakama people.1 The Treaty further designated Reserved Rights for Yakamas 
to exercise “in common with” citizens of the United States at all Usual and Accustomed places within 
the Treaty Territory.2 A federal treaty is considered the supreme Law of the Land under the U.S. 
Constitution.3 Pursuant to its status as a sovereign nation and its Treaty-reserved authority, Yakama 
Nation acts as a co-manager of the resources upon the reservation, ceded lands, and Usual and 
Accustomed places. This has been recognized and affirmed by federal courts,4 for the protection of 
all natural and cultural resources in Yakama Nation’s Treaty Territory. 

The Treaty provides for both Reserved Rights, and Usufructuary Rights. Reserved Rights, as 
established by the Reserved Rights Doctrine, finds that the Treaty itself was not a grant of rights from 
the Yakama Nation to the government but a reservation of rights not granted. While Usufructuary 
Rights, or rights not explicitly stated in the Treaty, are those rights that are explicitly stated and are 
subject to specific Treaty interpretation. They are typically an action such as hunting, fishing, 
gathering, and so on, as explained in Article III of the Treaty, and are not the resources themselves. 

Treaty-protected land rights fall into three distinct categories: Reservation Lands, Ceded Lands, and 
Usual and Accustomed Areas. The Yakama Nation Reservation lands are those lands set aside for 
the exclusive use and benefit of the Yakama Nation and its members. The Yakama Nation Ceded 
Lands represent a boundary of approximately 12 million acres of land in which a right of settlement 
was granted under provisions of the Treaty and all other rights reserved. The Yakama Nation Usual 
and Accustomed Places represent the traditional places utilized historically by the constituent 14 
tribes and bands that comprise the Yakama Nation for fishing, hunting, and gathering.  

1 See Treaty with the Yakamas, U.S. – Yakama Nation, June 9, 1855, 12 Stat. 951, art. II, cl. 3. https://goia.wa.gov/tribal-
government/treaty-yakama-1855. 
2 See Id. at art. III, cl. 2. 
3 See U.S. Const. art. VI, cl. 2. https://www.archives.gov/founding-docs/constitution-transcript#6. 
4 See United States v. Washington, 384 F. Supp. 312, 382 (W.D. Wash. 1974), aff’d, 520 F.2d 676 (9th Cir. 1975), 

https://cite.case.law/f-supp/384/312/; https://cite.case.law/f2d/520/676/; see also U.S. v. State of Oregon, 666 F. 
Supp. 1461 (D. Or. 1987). 

https://goia.wa.gov/tribal-government/treaty-yakama-1855
https://goia.wa.gov/tribal-government/treaty-yakama-1855
https://www.archives.gov/founding-docs/constitution-transcript#6
https://cite.case.law/f-supp/384/312/
https://cite.case.law/f2d/520/676/
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The Yakama Nation’s enrolled membership exceeds 11,000 people whose history, culture, and way 
of life are intertwined with the resources and places on the land. These include all natural resources 
used traditionally for food, tools, medicines, shelter, and so on. Protecting the land and associated 
water ways is critical for ensuring the Yakama Nation’s Treaty-reserved resources and rights, and 
ultimately to the health and welfare of the Yakama people. Figure 14-1 illustrates the Ceded area 
and Reservation boundary of the Confederated Tribes and Bands of the Yakama Nation. 

14.1.2     Confederated Tribes of the Colville Reservation 
The Confederated Tribes of the Colville Reservation was established by Presidential Executive Order 
on April 9, 1872, which reserved acreage for the “Methow, Okanagan, Sanpoil, Nespelem, Lakes, 
Colville, Kalispel, Spokane, Cour d’Alene, and scattered bands of the Chelan, Entiat, and Southern 
Okanogan” (Lahren 1998:492). A second executive order was issued in July 1872 that relocated the 
reservation and returned some of the land set aside to public domain (CTCR 2021a, 2023a, 2023b; 
Lahren 1998:492-493). In April 1879 and March 1880, the Moses Agreement established the 
Columbia Reservation to set aside land for Chief Moses and his people, which included Columbia, 
Chelan, Entiat, and Wenatchi tribes (CTCR 2021a; Lahren 1998:492). Chief Moses signed an 
agreement for family heads to be assigned allotments on this reservation or they could move to the 
Colville Reservation (Lahren 1998:492). This reservation was returned to public domain by executive 
order. In 1892, the north portion of the Colville Reservation was ceded to the United States by an act 
of Congress (27 Stat.62) (CTCR 2021a, 2023a). Today’s Colville Reservation encompasses 1.4 
million acres of land which include tribally owned lands held in federal trust status for the 
Confederated Tribes of the Colville Reservation, land owned by individual tribal members (which also 
include federal trust status), and land owned by other tribal or non- tribal entities (CTCR 2021a). 
Additionally, the CTCR “have 9,166 acres of off reservation management areas” (CTCR 2021a). 
Executive Order reservations did not contain any of the specific language found in those treaties that 
established reservations. The Executive Orders that established reservations included brief 
statements with the intent to set aside a specific tract, including the Colville Reservation that was 
established by Executive Order in 1872 (Lahren 1998:492). Today, the Twelve Bands that comprise 
the Confederated Tribes of the Colville Reservation include: Chelan, Chief Joseph Band of Nez Perce, 
Colville, Entiat, Lakes, Methow, Moses-Columbia, Nespelem, Okanogan, Palus, San Poil, and 
Wenatchi. Tribal enrollment is 9,520 members. 

The traditional territories of the Colville Tribes extend across eastern Washington and into portions of 
British Columbia, Oregon, and Idaho. This expanse covered approximately 39 million acres as the 
homeland of the Lakes, Colville, Okanogan, Moses-Columbia, Wenatchi, Entiat, Chelan, Methow, 
Nespelem, Sanpoil, Chief Joseph Band of Nez Perce, and Palus Indians (Figure 14-2). 

14.1.3     Existing Conditions 
This section describes the methods used to analyze tribal resources within the study area. The 
analysis for tribal resources references the other natural resource analyses in the EIS and 
considered the tribes’ unique connection to and reliance on cultural and natural resources. To honor 
the tribes’ perspective, the analysis considered all identified impacts on natural resources and 
cultural resources associated with tribal use or rights. This chapter includes consideration of the 
unique perspectives and specific impacts on the tribes when evaluating project impacts. This 
analysis has identified tribal resources as plants, wildlife, and areas important to traditional cultural 
practices and those associated with treaty rights related to Usual and Accustomed places. EIS 
chapters and reports, publicly available sources, and unpublished ethnographic data provided during 
review and consultation with the tribes were used to develop the list of resources. The following 
sources were reviewed: 

• Unpublished ethnographic information provided by the Yakama Nation during documentation
review and consultation with Ecology.
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Figure 14-1. Ceded Area and Reservation Boundary of the Confederated Tribes 
and Bands of the Yakama Nation 
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Figure 14-2. Traditional Use Areas of the Wenatchi Band of the Colville Tribes 
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• Confederated Tribes and Bands of the Yakama Nation website.

• Yakama Nation Museum and Cultural Center website.

• Confederated Tribes of the Colville Reservation website.

• Traditional Cultural Plant Team, History/Archaeology Program, Confederation Tribes of the
Colville Reservation.

• Published ethnographic studies and historic contexts.

Potential project impacts on tribal resources with a natural resource component were assessed 
within the study area, as per methods established in the Plants and Animals chapter (Chapter 8). In 
addition to this desktop assessment, ESA conducted a vegetation survey of habitat conditions; rare, 
threatened, and endangered vascular plant species; and invasive plant species on September 30, 
2021 (Appendix C). The vegetation survey focused on locations within the study area including the 
Eightmile Dam staging area and the portion of FSR 7601-116 to be directly improved or modified as 
a part of the project (Figure 14-3).  

14.1.4     Impacts Methodology 

The analysis of impacts on tribal resources differs in its approach when compared to the impact 
analysis for other natural and cultural resources. Natural resources are analyzed elsewhere in the 
EIS and associated reports to determine if the project would have significant impacts from a non-
tribal (i.e., SEPA) perspective, and whether or not those impacts could be mitigated. 

Comments from the tribes demonstrate that natural and cultural resources are highly 
interconnected. As a result of this connection, tribes hold a deep, inherent knowledge and 
understanding of the ecosystem, often referred to as Tribal Ecological Knowledge (TEK). The USFWS 
defines Tribal Ecological Knowledge as “the evolving knowledge acquired by Indigenous and local 
peoples over hundreds or thousands of years through direct connection with and observation of the 
environment” (Rinkevich et al. 2011).  

The analysis for tribal resources references the other natural resource analyses in the EIS and 
considered the tribes’ unique and powerful connection to and reliance on cultural and natural 
resources. To honor the tribes’ perspective, the analysis considered all identified impacts on natural 
resources and cultural resources. This analysis includes consideration of the unique perspectives 
and specific impacts on the tribes and adds cultural context when evaluating project impacts. 

This analysis has defined tribal resources as plants, wildlife, and areas important to traditional 
cultural practices and those associated with treaty rights related to Usual and Accustomed 
territories. 

To identify the potential for impacts from flood inundation, a GIS map of inundation levels under the 
alternatives and various flood scenarios was reviewed (Figure 12-1). Other information was reviewed 
to identify impacts on water rights, transportation, and dam safety as they relate to impacts on tribal 
resources. Impacts are possible if tribal resources are permanently removed or altered, or if access 
to resources is temporarily (or permanently) limited during construction or operation. Potential 
sources of impacts include excavation, grading, burial, erosion, contamination, or other ground-
disturbing effects; changes in setting; and temporary and/or permanent exposure to noise, dust, 
vibration, and general lack of access to Usual and Accustomed areas for hunting, fishing, and/or 
gathering. 
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Figure 14-3. Tribal Resources Study Area for the Eightmile Dam Rebuild and 
Restoration Project. 

Impact Identification 

The analysis of impacts on tribal resources considered the following: 

• Construction and operation impacts on plant and animal species used by tribal members.

• Loss of, or modifications to, habitats of species used by tribal members.

• Indirect impacts on species and habitats used by tribal members, including fragmentation of
habitats and impediments to migration.

• Loss of access to a traditional hunting, fishing, or gathering area, or to an area where other
traditional practices occur.

• Loss of revenue to tribal members as a result of the project.

• Interruption of spiritual practices.

• Loss of medicinal and traditional plants and foods.

• Disruption and degradation of health and mental well-being of tribal members.

Impacts on archaeological sites, built environment resources, and TCPs are analyzed in Chapter 13, 
Historic and Cultural Resources. Additionally, information on potential impacts that relate to tribal 
resources is also included in Chapter 8, Plants and Animals, and Chapter 16, Environmental Justice. 
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Identification of Construction Impacts 

Thresholds for potential significant impacts on tribal resources as a result of construction were 
defined and established using criteria established for natural resources (Chapter 8, Plants and 
Animals).  

Impacts on natural resources could be reversible or irreversible (permanent). For example, 
permanent impacts could occur during construction if construction activity results in permanent 
damage or removal of a natural resource or the permanent alteration of a culturally significant 
landform associated with traditional stories or practices.  

For this analysis, significant construction impacts on tribal resources are defined as follows: 

• Significant: Significant construction impacts are defined in this analysis as those that are
irreversible and permanently diminish the ability for a tribal resource to convey its
significance. For natural resources, impacts would be significant if construction activities
would result in a large-scale take (mortality, injury, or deleterious behavioral changes on
more than a few individual organisms) on fish, wildlife, and plant species, or resulted in the
permanent loss of access to hunting, fishing, or gathering areas.

Construction activities would be considered a significant impact if they eliminate, or make 
non-viable, a species within the study area through the loss of suitable habitat.  

Identification of Operational Impacts 

For this analysis, long-term (operational) impacts on tribal resources are considered significant as 
follows: 

• Significant: Impacts are considered significant if they permanently diminish the integrity of
essential physical features such that the resource is no longer able to convey its significance
for which it is used. Impacts on natural resources would be significant if operation of the dam
would result in a large-scale take (mortality, injury, or deleterious behavioral changes on
more than a few individual organisms) on fish, wildlife, and plant species. Significant habitat
impacts would occur if operation of the dam would eliminate, or make non-viable, a species
within the study area through the loss of suitable habitat.

14.2 Regulatory Context 
Tribal resources within the study area are protected by several federal, and state regulations, plans, 
and policies. Federal laws, regulations, and policies are presented in Table 14-1, and state laws, 
regulations, and policies are presented in Table 14-2. 

Chelan County and the City of Leavenworth do not have formal Historic Preservation Programs. 
Preservation programs here are guided by federal and state laws and regulations.  

Table 14-1. Federal Laws and Regulations Applicable in the Study Area 

Regulation or Policy Description 

National Historic Preservation Act 
(NHPA) 
(Title 54 U.S.C.) 
Section 106 of the NHPA 
(36 CFR Part 800) 

The NHPA was approved on October 15, 1966 for the 
management and preservation of historical and archaeological 
sites. Under this act, the NRHP, National Historic Landmarks 
List, State Historic Preservation Offices (SHPO), and Tribal 
Historic Preservation Offices (THPO) were created. Washington 
State’s SHPO is the DAHP, which is the state agency that 
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Regulation or Policy Description 
administers NHPA compliance in Washington. The procedures 
for implementing the NHPA are detailed in the Protection of 
Historic Places regulations. Section106 of the NHPA requires 
federal agencies to consider the effects of project 
undertakings, project approvals, or project funding on historic 
properties. This process requires consultation with the relevant 
THPO, Native American tribes, and Native Hawaiian 
organizations.  

Treaty with the Yakamas, U.S. – 
Yakama Nation, June 9, 1855, 12 
Stat. 951, art. II, cl. 3. 

The Yakama Indian Reservation was established by way of the 
1855 Treaty between the United States and the Yakamas 
(“Treaty”). The Treaty reserved a 1.3-million-acre Reservation 
“for the exclusive use and benefit” of the Yakama people. The 
Treaty further designated Reserved Rights for Yakamas to 
exercise “in common with” citizens of the United States at all 
Usual and Accustomed places within the Treaty Territory. A 
federal treaty is considered the supreme Law of the Land under 
the U.S. Constitution. Pursuant to its status as a sovereign 
Native Nation and its Treaty-reserved authority, Yakama Nation 
acts as a co-manager of the resources upon the reservation, 
ceded lands, and Usual and Accustomed places. 

Presidential Executive Order 
April 9 1872 as amended by 
Executive Orders July 2, 1872 
March 6, 1880, and Feb. 23, 1883 

The Colville Reservation was established by executive order 
1872 for the use and occupancy of the Methow, Okanogan, 
San Poil, Lake, Colville, Calispel, Spokane, Coeur d'Alene, and 
such other Indians as the Department saw fit to locate thereon. 
Other tribes located on the reservation were the Snake River 
Palouse branch of the Yakama, the Joseph band of the Nez 
Perce, the Moses Columbia, and the Wenatchee band of 
Indians. The original Colville Reservation was in existence for 
less than 3 months when it was exchanged for the present 
reservation under Executive Order of July 2, 1872. The present 
reservation of approximately 2,900,000 acres was divided into 
the North and South halves by the Act of July 1, 1892, which 
restored the North Half, consisting of approximately 1,500,000 
acres, to the public domain. There was a group of tribes under 
the leadership of Chief Moses who resided during the early 
1880s on the Columbia Reservation in the State of 
Washington. This group of tribes included: (1) the Columbia, (2) 
Chelan, (3) Entiat, and (4) Wenatchee. The Columbia 
Reservation was established by Executive Order of April 19, 
1879, as amended by Executive Orders of March 6, 1880, and 
February 23, 1883, “for the permanent use and occupancy of 
Chief Moses and his people, and such other friendly Indians as 
may elect to settle thereon with his consent and that of the 
Secretary of the Interior.” On July 7, 1883, an Agreement was 
made in Washington, D.C., signed by the Secretary of the 
Interior and the Commissioner of Indian Affairs, which 
contained a provision that, if the Chief Moses group of tribes 
and other Indians who were then residing on the Columbia 
Reservation would move to the Colville Reservation, the United 
States “will secure to Chief Moses and his people as well as to 
all other Indians who may go on the Colville Reservation equal 
rights and protection.” This Agreement was ratified by the Act of 
Congress of July 4, 1884 (23 Stat. 76, 79-80). Subsequently, 
starting in or about 1886, members of the Chief Moses tribal 
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Regulation or Policy Description 
groups were moved to the Colville Reservation. Also, during the 
year 1885 and later years, the Government moved to the 
Colville Reservation members of the Joseph Band of Nez Perce 
Indians and members of the Palus Tribe.  

Native American Graves Protection 
and Repatriation Act (NAGPRA) 
(25 U.S.C. Chapter 32) 

Enacted on November 16, 1990, NAGPRA establishes rights for 
lineal descendants, Native Americans and tribes, and Native 
Hawaiian organizations to repatriate their culturally affiliated 
items, including human remains, associated and unassociated 
funerary objects, sacred objects, and objects of cultural 
patrimony. NAGPRA includes provisions for unclaimed and 
culturally unidentifiable Native American cultural items and the 
intentional and inadvertent discovery of Native American 
cultural items on federal and tribal lands only. 

American Indian Religious Freedom 
Act (AIRFA) 
(42 U.S.C. Chapter 21 Subchapter 
1 § 1996) 

AIRFA was enacted to protect the rights of Native Americans to 
exercise their traditional religions by ensuring access to sites, 
use and possession of sacred objects, and the freedom to 
worship through ceremonials and traditional rights. The intent 
of AIRFA has been interpreted as ensuring that Native 
Americans obtain First Amendment protection, but not to grant 
Native Americans rights in excess of the First Amendment. 
Because such sites may be eligible for inclusion in the National 
Register, any effects that may occur, as a result of providing 
access to them, may trigger Section 106 review under the 
NHPA. As a related law, the NHPA greatly strengthens the 
requirements for federal agencies to ensure that tribal values 
are taken into account. Tribes are given greater control over 
patrimonial objects and are allowed to establish their own 
culturally specific criteria of significance. 

Archaeological and historical laws 
and Executive Orders (EO) 
applicable to Natural Resources 
Conservation Service Department 
of Agriculture – assisted programs 
Executive Order 11593 (7 CFR § 
656.2) (36 CFR 8921, 3 CFR 1971 
Comp. P.154) 

This EO requires that the federal government provide 
leadership in the protection and enhancement of the cultural 
environment, including preserving, restoring, and maintaining 
the historical and cultural environment of the nation, and that 
federal agencies shall administer the cultural properties under 
their control in a spirit of stewardship and trusteeship for future 
generations; initiate measures necessary to direct their 
policies, plans, and programs in such a way that federally 
owned sites, structures, and objects of historical, architectural, 
or archeological significance are preserved, restored, and 
maintained.  

Indian Sacred Sites 
Executive Order 13007 

This EO requires the federal government to accommodate 
access to and ceremonial use of Native American sacred sites 
by Native American religious practitioners and for the federal 
government to avoid adversely affecting the physical integrity 
and maintaining the confidentiality where appropriate of sacred 
sites on federal lands.  

Consultation and Coordination with 
Indian Tribal Governments  
Executive Order 13175 

This EO provides guidelines for consultation between federal 
agencies and Native American governments. When formulating 
an implementing policies that have tribal implications; self-
governed Native American governments will be granted the 
maximum administrative discretion possible; federal agencies 
shall encourage Native American governments to develop 
policies and defer to tribes to set standards, and if establishing 
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Regulation or Policy Description 
federal standards, consult with tribal officials as to the need for 
federal standards and any alternatives that would limit the 
scope of the federal standards or otherwise preserve the 
prerogatives and author of Native American tribes.  

Procedures for State, Tribal, and 
Local Government Historic 
Preservation Programs  
(36 CFR Part 61) 

Federal regulation authorizing state and tribal historic 
preservation programs and certifies local governments to carry 
out the purpose of the NHPA. This is the basis for historic 
preservation programs and ordinances. 

Table 14-2. State Regulations and Guidelines Applicable in the Study Area 

Regulation or Policy Description 

State Environmental Policy Act (SEPA) 
(RCW 43.21C, WAC 197-11-330) 

SEPA requires government decision-makers to consider the 
likely environmental consequences of a proposal and require 
mitigation measures. 

Governor’s Executive Order 21-02 Washington State Governor’s Executive Order 21-02 (GEO 
21-02, formerly GEO 05-05) requires that agencies consult,
or delegate consultation to non-state recipients of state
funds, with DAHP and affected tribes on the potential effects
of projects on cultural resources proposed in state-funded
construction or acquisition projects that will not undergo
Section 106 review, including grant or pass-through funding
that culminates in construction or land acquisitions, to
determine potential effects to cultural resources. It requires
that the state agency provide documentation of that
consultation to DAHP.

Washington Heritage Register 
(Senate Bill 363; RCW 27.34.200, 
WAC 25-12) 

Created March 19, 1971, Executive Session of the State of 
Washington Advisory Council on Historic Preservation and 
maintained by DAHP. Actions affecting resources listed in this 
register by any subdivision of state government or recipient 
of state funds must comply with SEPA and Executive Order 
21-02.

Human Remains 
(RCW 68.50) 

Relates to the protection, management, and processes in the 
care of human remains. 

Indian Graves and Records 
(RCW 27.44) 

Relates to the protection, management, and processes in the 
care of Native American cemeteries, historic graves, and 
related records. 

Abandoned and Historic Cemeteries 
and Historic Graves  
(RCW 68.60) 

Relates to the preservation and protection of abandoned and 
historic cemeteries and graves including human remains. 

Centennial Accord Between the 
Federally Recognized Indian Tribes in 
Washington State and the State of 
Washington (GOIA 1989) and its 
implementation plan (GOIA 1999) 

Ecology consults with tribes in a government-to-government 
relationship to protect and manage shared natural resources. 
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14.3 Affected Environment 
This section presents a broad overview of the tribal resources and tribal context of the study area 
and existing resources and is organized into two subsections based on cultural groups and bodies of 
ethnographic information: Cultural Context— Wenatchapam and Cultural Context—Wenatchi. The 
cultural contexts have been developed from two distinct bodies of knowledge. The Wenatchapam 
context has been adapted from contextual information provided by the Yakama Nation and is based 
on knowledge held by the tribe about cultural use and practice within the study area. This section 
represents ethnographic and historic information relevant to the cultural and legal context on a 
portion of Yakama Nation ceded lands. This knowledge has been shared to the extent necessary to 
provide context, but does not represent a complete history of the area. This knowledge shared by the 
tribe was on an as-needed basis, only to the extent necessary to assess impacts and significance.  

The second subsection is derived from a literature review of published in 20th and 21st century 
ethnographic studies, histories, maps, and online resources, and is augmented by sources provided 
by the Confederated Tribes of the Colville Reservation. While the Confederated Tribes of the Colville 
Reservation have provided information to inform this section, it should not be taken as a statement 
by the tribe, but rather presenting a context based on publicly available literature that has then been 
commented on, reviewed, and supplemented by information held by the Confederated Tribes of the 
Colville Reservation. The ethnographic record can vary in spelling and interpretations. The context 
provided below utilizes spelling from the tribes when known. Information shared by the Yakama 
Nation was also incorporated into the Wenatchi context.  

These two contexts are necessary to present a more holistic understanding of the long-term tribal 
use of the study area and the resulting significance to the various tribal groups that have, and 
continue to, utilize tribal resources in the area.  

14.3.1     Cultural Context—Wenatchapam 

This section has been adapted from a report prepared by the Yakama Nation and provided to 
Ecology on December 6, 2022 (YN 2022). 

The study area is within the traditional territory of Wenatchapam, a signatory Band to the 1855 
Treaty, and a multi-lingual group who likely used Ichishkinsinwit or Sahaptin as their first language. 
Ichishkinsinwit is of the land and rooted in the principles of the Creator’s law Nami Tamanwit. This 
language originates from the air and water sounds created through the natural landscape and its 
features. This language is used in the longhouse to honor and bless the resources that sustained 
life. The language is interwoven into the cultural practices, the physical locations, as well as the 
overall understanding and connection to the land and communication with the Creator. The honoring 
of resources and blessings is a fundamental principle of the Wenatchapam people. The 
Wenatchapam people followed a practice known as, Nami Tamanwit, which was a practice and 
procedure that was distinct from that of tribes to the north and in particular those who resided in the 
greater Okanogan Valley and along the portions of the coastline (YN 2022).  

The Wenatchapam, along with the Entiatnapam, Chelanpam, and Methowpam, are a part of the 
larger tribe known as the Pisqiouse. Pisqiouse is also shown in the ethnographic record as 
“Pisquouse” and “Pisquows” (Gibbs 1854; Hodge 1910:263, 932; Lahren 1998:488; Spier 
1936:14). Hodge (1910: 932) notes Wenatchi as “probably a band of the Pisquows, formerly on the 
Wenatchee r.” and were located on both the Yaka[i]ma Reservation in 1850 and with the Colville in 
1910; further Hodge translates Yaka[i]ma winätshi to “river issuing from a canyon.” Hodge (1910: 
263) notes the Pisquows name may have been derived from the Yaka[i]ma word p̌isko meaning
“bend in the river” and states the “Pisquows proper or remnant of them are now on the Yakama
Reservation.” Ethnographers further connect the Pisqiouse to the Yaka[i]ma through intermarriage
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(Gibbs 1854:412; Mooney 1896:736). The Pisqiouse travelled great distances including, but not 
limited to, along the Fraser River in British Columbia (YN 2022:6). The Wenatchapam followed a 
seasonal subsistence pattern from the Columbia River to the Crest of the Cascade Mountains (YN 
2022).  

The traditional territory of the Wenatchapam is within the Wenatchee River drainage where other 
tribes may maintain some level of use. However, the use they maintained was controlled traditionally 
and politically by the Wenatchapam leaders whom elected a representative to sign the Yakama 
Treaty of 1855 (YN 2022). 

The Pisqiouse were signatory to the Yakama Treaty of 1855 (12 Stat. 951) by way of La-hoom 
(Pisqiouse/Entiatnapam) and Tecolekun (Pisqiouse/Wenatshapam). Tecolekun was elected as a 
representative by leadership to represent the Wenatchee, Columbia, Entiat, and Chelan. He was also 
recognized in this capacity by both parties present at the Walla Walla council grounds5(YN 2022). 

Ichishkinsinwit provides further traditional description for Wenatchapam and Pisqiouse. The sound 
Wenatcha reflects the turbulent water that flows through the mountain, the water, and air come 
through a canyon (weh), fall (nah), and crash on the rocks (tchah). The name is used both to identify 
the characteristics of the river, today known as the Wenatchee, itself or to identify the Wenatchapam 
fishery, which is also known as Speliyis Wanawish as part of the creation story to the fishery. The 
suffix pam refers to people from the place Wenatcha. Specifically, its meaning is further 
characterized by the people that are from the water (the giver of life) that flows into the river where 
the water comes through a canyon and crashes on the rocks. Therefore, the Wenatchapam are 
defined by name as those from the watershed of the Wenatchee River (YN 2022). The Pisqiouse or 
pítxkayús is an Ichishkinsinwit name that means, “the people who go up into the mountains” (Oliver 
and Meninick 2022 as cited in YN 2022). Additionally, “pítxkanus” is associated with the mountains 
(Beavert and Hargus 2009 as cited in YN 2022). 

The earliest known recorded use of the word Wanatcha was from the notes of the Lewis and Clark 
Expedition in October of 1805; maps also included the spelling Wah na á chée (Clark 1805). Tribal 
leaders, including the Great Chief Cutsanim who resided near the confluence of today’s Wenatchee 
River, provided the translation. Cutsanim or paxat-sa-nim relates to the five sacred figures known as 
part of the traditional oral story of the history of the Shyikes and Wenatchapam (YN 2022). 

The Wenatchapam often intermarried with the Pshwanwapam who occupied the upper portions of 
the Yakima River watershed and the western shores of the Mid-Columbia. In particular, the gathering 
place known as Teanaway or Teanawins was a place where many Pshwanwapam and Wanatchapam 
found their significant others. This gathering place was hosted by the Pshwanwapam in their 
traditional territory. This relation is further described in oral history as it relates to the Wáwpu or goat 
people/hunters (YN 2022).  

Researchers have presented this understanding, finding that the Pisqiouse were heavily intermarried 
with the Yakama as discussed above (Mooney 1896:736; Gibbs 1854:412) to the extent it was 
observed they “have almost lost their nationality” (Gibbs 1854:412).  

The traditional use area of the Wenatchapam extended into the Yakima River watershed on the 
relationship held by Wenatchapam and Pshwanwapam who often participated in traditional use and 
festival events in a way that overlaps. The Wanatshapam maintained close ties with the neighboring 
Pshwanapam through marriage and shared language (Ray 1936; Schuster 1998; Anasatsio 1972). 
The Pshwanwapam (often discussed as Yakama, Kittitas, or Upper Yakama) are the people who are 
from the water where the rocks fall into the river, the name and description referring to the Yakima 
River watershed, whose fishery was controlled and managed by the Pshwanwapam (YN 2022).  

5 See Yakima Tribe v. the United Sates July 29, 1963. 
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Traditional use or Usual and Accustomed places define a different understanding than traditional 
territory and span a much greater area. This distinction is important for intertribal use of an area; 
traditional territory refers to an area under a group’s exclusive political control while traditional use 
area defines an area a group may have used as a guest (YN 2022). Ray (1936:21) states: “…Thus, 
the hunting territory of one group might be quite open to use by another even though the bounds be 
highly specific. This freedom of use was the rule among many of the Salish groups. But among the 
Yakima [sic], for example, outsiders were required to obtain formal permission from a chief before 
hunting grounds might be used and even then the length of time was definitely limited.” Specific 
practices, ceremonies, and covenants were conducted before entering or using another tribe’s land. 
In the case of the Pshwanwapam and Wenatchapam, they were bands of different tribes (YN 2022). 

During the Yakama Wars in 1855, a Wenatchapam leader, Sulktalthscosum (Chief Moses), led a 
diverse group of followers, including some from well outside of the Wenatchapam traditional 
homelands (Northern Salish Tribes and Paiute). Chief Moses went against many of the established 
leaders at the time, and his style was considered nontraditional (YN 2022). 

Chief Moses refused to recognize the Treaty with the Yakama in 1855 and petitioned the United 
States government for the establishment of a reservation. In 1879, the Columbia Reservation was 
established on his behalf (Miller 1998). Chief Moses later relinquished the Columbia Reservation 
and relocated to the Colville Reservation. 

The Yakama Nation considers the project area to be within at least two separate TCPs, which the 
tribe has not been afforded the opportunity to document formally.  

14.3.2     Cultural Context – Wenatchi 

According to the Confederated Tribes of the Colville Reservation, the study area is within the 
traditional lands of the šnp̓əšqʷáw̉šəxʷ or Wenatchi (meaning “People in the between”) (Bouchard et 
al. 1988:135-145; CTCR 2021a). Ethnographic records also list Wenatchi known as the Wenatchee 
/ Wenatshapam / P’Squosa people, who according to Miller (1998) speak a Columbian nxaʔamxcin 
Interior Salish language; (Bouchard et al. 1988:135-145; CTCR 2021a; Kincade et al. 1998:51; 
Miller 1998:253; Spier 1936:14). The šnp̓əšqʷáw̉šəxʷ are considered part of the Middle Columbia 
River Salishan culture group, of which several distinct tribes of the Plateau Culture share similarities 
in subsistence patterns, structures, and other cultural practices (Miller 1998:253-270; Spier 1936). 
Descendants of the šnp̓əšqʷáw̉šəxʷ include but are not limited to members of today’s federally 
recognized Confederated Tribes of the Colville Reservation and the Confederated Tribes and Bands 
of the Yakama Nation. Indigenous peoples of this region have been using the study area and its 
vicinity for various levels of habitation, resource gathering, travel, and other traditional cultural 
practices since time immemorial.  

Villages associated with šnp̓əšqʷáw̉šəxʷ were located along Icicle Creek, the Wenatchee and middle 
Columbia rivers, along with other permanent and seasonal campsites ideal for resource gathering, 
hunting, and travel. The šnp̓əšqʷáw̉šəxʷ village located at the mouth of Icicle Creek, within the 
Downstream / Indirect Effects portion of the study area, was a large trade center and included a 
significant fishery known for its abundance of salmon. At the height of fishing season, thousands of 
šnp̓əšqʷáw̉šəxʷ and neighboring tribes would congregate here to share in its bounty (CTCR 2021a; 
Miller 1998; Ray 1936). Tribal members recall the description of Icicle Creek “running red” due to its 
plentiful salmon runs (Thompson 2002). This traditional fishery, also known as the Wenatshapam 
Fishery, or Wenatcha, or Spelyis Wanawish, as discussed above along with nearby rivers, tributaries, 
valleys, and mountain ranges, continue to be important resources for subsistence, teachings, and 
practice of traditional cultural lifeways for area tribes. The Confederated Tribes of the Colville 
Reservation confirmed there are named places within the project area not available for public record 
(personal communication, Downes 2022). Additionally, along with the fishery, published documents 
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identified the following named place within the Upstream / Direct Effects and Downstream /Indirect 
Effects study areas: Na’sik-elt is a named used for what is known today as Icicle Creek; the original 
word means “narrow bottom canyon, or gorge” (Sylvester 1943 as cited in personal communication, 
Downes 2022). Ethnographic records can include information that may have been misinterpreted or 
imprecisely documented when initially recorded. It is possible that the locations known today as, 
Eightmile Lake and Eightmile Creek, along with surrounding geographical features, may have 
associated place names. The Wenatchee River is named for the people that resided along its course. 
As discussed above, Wenatcha and “Wah-na á chée” were used in records from the Lewis and Clark 
Expedition in October of 1805. Additionally, Wenatchee in Yakama is “winatshi,” meaning “river 
issuing from a canyon” (YN 2022). Archival resources indicate it was also known as “Pisquouse,” 
“Wenatshapan[m],” and “Wah-na-a-cha” (Judge 1925:20). The villages of scə̓m̓áw̓s (meaning “narrow 
in the middle”) and sĭnpŭsqốĭsoḣ were located at and near the present location of Leavenworth 
(Miller 1998:254 [no. 112]; Ray 1936:119, 142[no. 8]; Spier 1936:14 [no. 5]; Teit 1928). These 
names may refer to the same or related place, and additional unpublished named places may be 
present in the study area and its vicinity.  

Tribes do not limit use or significance on the natural world. Animals, plants, geological, atmospheric, 
and astrological features play a role in traditional oral stories and cultural practices. Thousands of 
species have documented use. The traditional šnp̓əšqʷáw̉šəxʷ diet is based on fishing, hunting, and 
gathering of roots, bulbs, and berries. Salmon is a dietary staple; traditionally, the First Salmon 
Ceremony includes several days of rites connected to the materials used to create the weirs, the 
river, the catch, and the processing of the salmon (Miller 1998). Other water resources include 
sturgeon, suckers, Pacific lamprey, trout, roe, and shellfish (Miller 1998). Seasonal camps would be 
set up in the mountains and foothills for hunting and gathering, with some families staying through 
the winter months (Miller 1998). Mountain goat, deer, elk, and other alpine game supplemented 
fishing resources throughout the year. Several species also hunted for use (but not for consumption) 
include but are not limited to coyote, mink, wolf, and land otter. A wide variety of plants serve many 
purposes in traditional practices; these include but are not limited to willow shoots, cedar roots, bast, 
tules, cattails, Oregon grape, birch, fir, cottonwood, pine, sagebrush, and hemp. One of the 
šnp̓əšqʷáw̉šəxʷ traditional camas and root gathering places and campsites located within present-
day Leavenworth has been recorded as a TCP (Leavenworth Camas Harvesting Area–45CH928). 
Important cultural plants for the Confederated Tribes of the Colville Reservation include but are not 
limited to: huckleberries, foamberry or soapberry, bitterroot, white camas, chuckluse or Canbyi’s 
biscuitroot, Indian potatoes or lance-leaf spring-beauty, Indian carrots or yampah, cous-cous or 
Canby’s lovage, black camas, Indian hemp or hemp dogbane, tule or hardstem bulrush, little white 
camas or northern biscuitroot, and Western sweet-cicely or sweet-root (CTCR 2022). 

Mountain pass trails ran throughout the Cascade Mountains and allowed for trade and access 
among the interior tribes and those west of the mountain range (CTCR 2021b; Gibbs 1877:167). 
These trails were also used by non-Indigenous groups as settlement in the valley increased. Surveyor 
records from the late 19th and early 20th centuries show trails along Eightmile and Icicle creeks as 
well as leading from the Wenatchee River and dotting the Cascades (USGS 1904; U.S. Surveyor 
General 1892, 1907, 1913, 1917, 1924).  

The 1855 Treaty of Yakama, held at Walla Walla, established the Yakama Reservation (Lahren 
1998:488). In addition to establishing the Yakama Reservation, the Treaty, as ratified on April 15 
1859 in article 10 specified, “a tract of land not exceeding in quantity one township situated at the 
forks of the Pisquouse or Wenatshapan Fishery; which reservation was to be surveyed and marked 
out whenever the President may direct subject to the provisions and restrictions the same as other 
Indian reservations” (as quoted in Judge 1925: 20). In a 1910 letter to the Honorable Commission of 
Indian Affairs, Department of the Interior, Washington D.C. John Hermilt and Louis Judge, wrote to 
recognize the tract thus referred to in the treaty, “would have been located below the forks of what 
are now the Wenatchee and Icicle Rivers, just at or below the present town of Leavenworth, and that 
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treaty should have made it clear that this was for the Pisquouse of Wenatchee Indians” (Hermilt and 
Judge 1910 as cited Judge 1925: 22).  
Boundaries were never properly surveyed or recognized for the Wenatchi Reservation, and the 
šnp̓əšqʷáw̉šəxʷ were encouraged to relocate to the Moses-Columbia Reservation, created under 
executive order and later revoked (CTCR 2021a; Lahren 1998; Mass 1983; Thompson 2002). The 
study area is within the area that was to have been included in the reservation land for the 
šnp̓əšqʷáw̉šəxʷ located at the forks of the Wenatchee and Icicle rivers (Judge 1925:22; Miller 1998; 
WDFW 2017). Many šnp̓əšqʷáw̉šəxʷ remained on their land, applying for homesteads, but fees and 
taxes forced many to relocate to the Colville Reservation (CTCR 2021a; Thompson 2002). 

According to the Confederated Tribes of the Colville Reservation, they have registered Icicle Creek 
(nsi’qəl ‘t) as a TCP from Johnny Creek to the confluence with the Wenatchee River (personal 
communication, Downes 2022). 

14.3.3     Existing Resources 

Natural Resources Associated with Tribal Use 

Natural resources are inextricably linked with the lives of Indigenous peoples. All animal species from 
a tick to a moose have some connection to native people through traditional stories or practice. 
Plant gathering is an essential subsistence and cultural activity that is documented in ethnographic 
literature, tribal legend and stories, and archaeological sites. Plants were historically and are 
currently gathered for food, medicine, and ritual uses, as well as raw material for tools, clothing, 
basketry and mats, and other uses. Participation by tribal members in those gathering activities is a 
part of cultural identity.  

The site around the dam and staging area is dominated by fir trees with subcanopy vegetation 
dominated by Oregon boxwood, currant, elderberry, thimbleberry, and various grass species. The 
upper and lower portions of FSR 7601-116 have montane habitat with grand fir forest associations, 
but the lower portion of the road also has subalpine fir forest associations. The lower portion of FSR 
7601-116 has a higher density of alders with a lower density of pines than the upper portion of the 
road. 

Aquatic and terrestrial habitats in the study area support a variety of wildlife species; however, the 
degraded ecosystem both within and outside of the study area has reduced the vigor of some of 
these populations. Table 8-4 (Chapter 8) provides a list of protected wildlife species likely to occur in 
the study area.  

Eightmile Lake is one of the Alpine Lakes, which are characterized by naturally low productivity and 
provide relatively limited habitat for fish, primarily because of cold water from melting snow or 
glaciers, a short growing season, the lake location at the head of the watershed, and a general lack 
of inputs of organic material. The Alpine Lakes are relatively pristine compared to downstream 
habitats. Eightmile Lake drains to Eightmile Creek, which drains to Icicle Creek. Icicle Creek provides 
approximately 29 river miles of spawning and rearing habitat to native salmon and trout species, 
including the ESA-listed Upper Columbia spring-run Chinook salmon Evolutionarily Significant Unit 
(ESU), listed as endangered. However, spring-run Chinook salmon produced at the LNFH are not 
included in the listed Upper Columbia spring-run Chinook ESU, as this stock is more closely related to 
lower Columbia River stocks (Muir et al. 2020). 

The project area is within the Ceded Lands of the Yakama Nation and traditional use area of the 
Confederated Tribes of the Colville Reservation for hunting, fishing, and gathering resources. These 
tribes target non-listed spring-run Chinook salmon returning to the LNFH (with known fishing areas 
including the plunge pool immediately downstream of the LNFH channel spillway). Since the 
reintroduction of coho salmon to the Icicle Creek drainages, tribal subsistence fisheries for coho 



EIGHTMILE DAM REBUILD AND RESTORATION 

DRAFT ENVIRONMENTAL IMPACT STATEMENT  14-18 APRIL 2023 

salmon have been opened when runs are large and surplus fish are available. Additional fish present 
in Icicle Creek are listed in Table 8-5 in Chapter 8. 

A list of culturally significant plants developed during work in nearby Okanogan County is presented 
in CTCR (2022). A culturally significant plant study is not available for the specific project area. 
Specific knowledge on significant plants and related practice is retained within the tribes, and 
continued consultation is required to continually assess potential impacts for this resource type.  

14.4  Construction Impacts 
Construction (short-term) impacts would be related to the specific footprint of disturbance required 
to allow access for materials, equipment, and work crews. For access routes, this is defined as the 
footprint of disturbance required to improve existing roads or temporarily reroute non-motorized 
trails. The footprint of disturbance necessary for staging areas or landing pads at the construction 
zone is also a construction impact and will require the removal of vegetation. The final construction 
impact is the footprint of disturbance necessary for the demolition of the existing dam facility, 
installation of the Icicle Ridge repeater station, and the construction of the selected alternative. 

The No Action Alternative would not have a construction phase, and as a result would not have any 
short-term construction related impacts on tribal resources. The impacts for Alternative 1 (Narrow 
Spillway with Automated Gates), Alternative 2 (Wide Spillway without Gates), and Alternative 3 
(Narrow Spillway without Gates) would be similar, and the action-specific discussions found below 
can be applied to all three dam alternatives. 

14.4.1     Construction Activities 

The construction activities, including demolition of the existing facility, would result in the destruction 
of the existing Eightmile Dam. No features or elements of the current built environment structure, 
other than its location and course of the spillway, would be retained.  

Site preparation would involve site clearing, including the removal of up to 30 trees and understory 
vegetation, leveling of the staging area using the existing excavator on site, and removal of wood and 
debris from the lake edge within the work area.  

Dam construction would disturb wildlife throughout the construction period in an area surrounding 
the east end of Eightmile Lake, and may extend out to the remaining portion of the Eightmile Lake 
basin. Helicopter use would disturb most wildlife species, displacing those that have ability to flee 
from the area. The presence of humans and use of heavy equipment and other tools would displace 
wildlife from this area during construction. Due to the relatively small scale of the construction, 
limited areas of disturbance, and limited time frame, it would have less-than-significant adverse 
impacts on wildlife and wildlife habitats in and around the study area. 

All action alternatives would require in-water work in Eightmile Lake to construct the earthen dam 
and spillways, potentially affecting the resident trout species in the lake. The shoreline area where 
work occurs will be isolated in the lake by construction of a cofferdam consisting of bulk bags placed 
by an excavator. Dewatering the isolated work area using pumps may also be necessary. Under all 
action alternatives, any dewatering pumps used would have fish-friendly screens on the intake hoses 
(to prevent fish impingement or entrainment). The in-water work and associated fish removal may 
result in some minor mortality, injury, or behavioral disturbance in the immediate work area 
(individual fish could be harmed or killed and larvae of some species could be entrained). However, 
the vast majority of fish in the lake would be unaffected and would likely avoid the work areas of 
active construction due to increased turbidity. For all action alternatives, the magnitude and extent 
of turbidity as a result of construction actions are expected to be minor, short-term, and localized 
based on the use of the BMPs described in Chapter 8, Plants and Animals. Although some 
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behavioral impacts on fish would likely occur, such as avoidance and temporary behavioral changes, 
no substantial mortality is expected to result. Deposition of sediment on the lake bed from 
construction-generated suspended sediment would not be substantial and would be comparable to 
the natural deposition from sediment in the lake. For all action alternatives, impacts from turbidity 
and sedimentation associated with dam removal on resident fish would be less-than-significant. 

Construction of the project is not expected to affect any known TCPs associated with Indigenous 
peoples. Unknown or unrecorded TCPs may exist within the project area. Access would be restricted 
around the immediate construction area for safety reasons; however, the remainder of the lake and 
the wilderness would remain open. Because of the relatively small area and limited construction 
duration, these actions would result in less-than-significant adverse impacts on tribal resources and 
access. 

14.4.2     Helicopter Access 

Helicopter access would not directly or indirectly impact any known tribal resources significant to 
tribal communities. The environment surrounding Eightmile Lake is predominantly comprised of 
active talus slopes and seasonal channels for melt drainage with minimal vegetation. As noted in 
Chapter 2, up to 30 trees will be removed at the staging area immediately adjacent to the dam. This 
environment is where helicopter takeoff and landing could occur at Eightmile Lake. Because of the 
existing nature of the area, and the relatively small number of trees proposed for removal, this action 
is expected to have less-than-significant impacts on tribal resources.  

Helicopters would also likely be used to transport required materials to the repeater location on Icicle 
Ridge. That portion of the project area was surveyed for cultural resources and none were identified 
(Ostrander et al. 2023). Helicopter use would temporarily increase noise in the general area. No 
activities sensitive to noise, such as hunting or spiritual practice, were identified during research or 
presented during tribal consultation. Use of helicopters is expected to have no significant impacts on 
tribal resources. 

Impacts on wildlife habitat from helicopter use would be minimal if landing zones do not need to be 
substantially altered from current conditions. Propwash, which would be strong from both types of 
helicopters but particularly strong from the double-rotor Chinook, would not damage vegetation to 
the point that it is fundamentally unusable by wildlife. Helicopter use would have less-than-
significant impacts on wildlife habitat and vegetation significant to tribes. 

Helicopter use would disturb all avian species and terrestrial mammals, including those with state 
and/or federal protections. Protected bat species, which may roost near the loading and unloading 
areas, may also be disturbed and stressed by helicopters as cargo is shuttled during construction. 
Therefore, use of helicopter may have significant adverse impacts on individual bats locally if 
present, but would have less-than-significant adverse impacts on wildlife throughout the study area. 

The multiple helicopter trips required for transport of construction equipment and material would not 
affect aquatic species, including fish. Refueling of helicopters would occur in designated areas away 
from streams and outside of the wilderness area. No significant adverse impacts on fish or fish 
habitat would occur from helicopter use under any of the action alternatives. 

14.4.3     Overland Motorized Access 

Overland motorized access is not expected to result in a direct or indirect impact on known TCPs 
associated with tribal practice. Unknown or unrecorded TCPs may exist within the project area. Use 
of the road segment would require vegetation removal and road grading with heavy equipment and 
hand crews. These activities would cause localized noise disturbance from the presence of humans 
and equipment, and alter wildlife habitats along the segment. Noise would displace wildlife species 
able to flee the area, which would likely occur prior to the associated physical habitat changes. 



EIGHTMILE DAM REBUILD AND RESTORATION 

DRAFT ENVIRONMENTAL IMPACT STATEMENT  14-20 APRIL 2023 

Human presences, largely associated with the heavy equipment, would further disturb wildlife in the 
area. However, due to the small scale of the construction for the road segment, it would have less-
than-significant adverse impacts on wildlife and wildlife habitats and tribal resources in and around 
the study area. 

The roadway has several existing culvert crossings of small fish-bearing streams that drain to 
Eightmile Creek. The roadwork could increase runoff from road sediments, which in some cases 
could enter streams. However, road design will meet Forest Service standards and incorporate 
appropriate sediment and erosion control measures near stream crossings, potentially including 
water bars to route and disperse runoff on vegetated slopes, to minimize or eliminate stream 
sedimentation. No significant adverse impacts on fish or fish habitat would occur from repairing and 
improving the road under any action alternative.  

14.4.4     Non-motorized Wilderness Access 

The use of a non-motorized wilderness access path along the route of the existing Eightmile Lake 
Trail, 4th of July Creek Trail, and Icicle Ridge Trail would not result in direct or indirect impacts on any 
resources connected to tribal practice. The existing Eightmile Lake Trail was surveyed for cultural 
resources under the Programmatic EIS (Anchor QEA 2018c). The 4th of July Creek Trail and Icicle 
Ridge Trail segments needed for access to the repeater location on Icicle Ridge were surveyed as a 
part of this project (Ostrander et al. 2023). All trail access will generally be maintained during 
construction, except immediately adjacent to Eightmile Dam. The Eightmile Lake Trail may be 
temporarily closed for safety reasons if blasting with explosives is required (refer to Chapter 2).  

14.5  Operational Impacts 
Operational (long-term) impacts are those effects that would occur as a result of the selected 
alternative. Operational (long-term impacts) on tribal resources are considered fairly consistent for all 
of the action alternatives. No impacts are anticipated for areas associated with tribal practice. Each 
action alternative would have short-term effects on plants and wildlife, but would likely not persist as 
habitats recover from the alterations and disturbance abates to pre-project levels. Following active 
construction, full access to the area will be allowed for hunting, fishing, and gathering. 

The only significant impact possible as a result of long-term operation of the dam facility would be if 
the dam structure were to fail, and a high-energy flood inundation were sent down from Eightmile 
Lake into Eightmile and Icicle creeks. A dam failure event would have significant impacts. However, 
this failure is most likely to occur under the No Action Alternative, as the upgrades under the action 
alternatives greatly reduce the likelihood of this occurring.  

Changes in lake level would occur as a result of operation under each of the action alternatives. 
These seasonal changes are not expected to impact tribal resources and will not hinder access in 
any way. No areas associated with tribal practice have been identified within or in close proximity to 
the lake margin. The environments at the edge of the lake are active talus slopes, bedrock 
exposures, or areas heavily disturbed as a result of construction or operation of the Eightmile Dam.  

Operational impacts of the project would have short-term effects on wildlife and wildlife habitat, but 
would likely not persist as habitats recover from the alterations and disturbance abates to pre-
project levels.  

Unlike construction activities, the operational aspects of the project could beneficially affect fish and 
fish habitat both within Eightmile Creek and downstream of the lake in Eightmile Creek and Icicle 
Creek, extending to the confluence of Icicle Creek with the Wenatchee River as a result of additional 
instream flows in those water bodies.  
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14.5.1     No Action Alternative 

As described in Chapter 8, Plants and Animals, removal of the dam–either due to failure or active 
removal–would result in a decrease of its capacity and surface water height, but would not cause the 
demise of the lake. The reduction in the size of Eightmile Lake would, therefore, result in less-than-
significant adverse impacts on wildlife and wildlife habitat because the lake would persist and 
habitats would not be fundamentally degraded or reduced. 

The No Action Alternative may present a significant risk to tribal resources due to the risk of 
catastrophic dam failure and resulting high-energy flooding along the downstream portion of the 
study area. Catastrophic failure would likely result in a high-energy flood to flow down from Eightmile 
Lake into Eightmile and Icicle creeks. This flooding poses a risk to tribal resources.  

Overbank flooding poses a risk to tribal resources along the waterway until Icicle Creek meets its 
confluence with the Wenatchee River. The near-bank environment that would be impacted by the 
high-energy flow in the event of a dam failure likely contains resources associated with tribal 
practice.  

High-energy erosive flows from a dam failure may cause a short-term significant impact on tribal 
resources by altering the physical and natural environment where traditional practices such as 
resource procurement and spiritual pursuits occur. Locations within and adjacent to Eightmile and 
Icicle creeks are advantageous for fishing and gathering, and the alteration of the physical 
landscape and its resulting role in the local ecosystem could impact tribal communities by altering 
the viability of commercial, substance, and spiritual activities at a given location.  

Dam failure would result in downstream flooding on Eightmile and Icicle creeks. This flooding would 
alter vegetation and habitat, to some extent, including Little Eightmile Lake, wetlands, and riparian 
areas. Little Eightmile Lake would likely be altered because it is relatively shallow and may become 
scoured during a flood event. Flooding farther downstream would also result in some vegetation 
removal, scouring, and sediment deposition, likely altering habitat along Eightmile and Icicle creeks. 
These alterations, however, would emulate those from natural flooding events, and the ecosystem 
would fully recover over one to two decades. Impacts from a dam failure flood event on vegetation 
and habitat downstream of Eightmile Lake would, therefore, be less-than-significant.  

Hydrologic changes from dam failure or removal are predicted to reduce summer streamflows by up 
to 75 percent, which could affect amphibians, reptiles, and other species that depend on the current 
flow regime from Eightmile Lake. During the summer dry season, such a reduction in flow would 
result in less availability of water and aquatic habitat, as well as a reduction in the quality and 
diversity of aquatic habitat. Together, losing substantial flow during the dry season, when many 
wildlife species rely on it the most, would be expected to result in adverse impacts on some 
individuals that are directly associated with these aquatic habitats. However, because of the small 
affected area, less-than-significant adverse impacts would be expected to occur to wildlife species 
throughout the study area. 

Should dam removal be required, the lake outlet elevation would likely be lowered to an elevation of 
4,648 feet. This would reduce available habitat for fish in Eightmile Lake, and would also have an 
effect on downstream streamflow, where reduced water storage capacity would decrease the 
amount of water available for summer water releases. Reduced summer flows would reduce the 
habitat quality and quantity for all fish species that utilize Eightmile Creek and the Icicle Creek 
mainstem downstream of the confluence. Dam removal would be expected to cause significant 
adverse impacts on fish and fish habitat in both Eightmile and Icicle creeks. 

Catastrophic failure of the dam under the No Action Alternative would also affect fish and wildlife 
resources. If such failure occurred, it would likely be during spring rain-on-snow events when 
streamflow is at its highest. A partial or total dam failure would have substantial negative effects, 
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both immediately and perpetuating into the future. A catastrophic failure would quickly drain the 
lake, resulting in up to 1,375 acre-feet of water being suddenly released in an uncontrolled manner. 
The lake would be drained and the majority of the resident fish within the lake would likely be killed 
as they became entrained in the downstream flows. Partial or total dam failure could result in debris 
torrents that would destroy downstream infrastructure, likely including infrastructure at the LNFH; 
cause severe channel scour (potentially to bedrock); denude riparian areas; mobilize, transport, and 
ultimately deposit large volumes of sediment; cause widespread flooding; and potentially lead to 
debris jams and stream avulsions. A large-scale or total failure would likely result in mortality to the 
vast majority of the fish present in Eightmile Lake, Eightmile Creek, and in Icicle Creek downstream 
of the Eightmile Creek confluence, and could also have substantial negative effects in the 
Wenatchee River. Other long-term effects on fisheries resources would be expected to occur with the 
absence of the dam related to summer flow reductions, similar to those described above for dam 
removal. Catastrophic dam failure would cause significant adverse impacts on fish and fish habitat 
in both Eightmile and Icicle creeks, which could have direct economic impacts on any tribal members 
who utilize the fishery. 

14.5.2     Alternative 1: Narrow Spillway with Automated Gates 

The Narrow Spillway with Automated Gates alternative poses no long-term operational impacts on 
tribal resources. The operation of the facility would not impact any known tribal resources, and the 
threat to unrecorded tribal resources would be substantially lower than current conditions as the risk 
of failure from the dam structure and the resulting erosive flows would be mitigated. The primary risk 
from long-term operation would continue to be associated with the erosion of streambanks due to 
water flow, resulting in the degradation of habitat. Changes in surface water elevation and flows 
through the riparian corridor would support wildlife species and habitats in these areas. 
Revegetation and removal of invasive plant species may result in habitat enhancement above 
existing conditions, if executed effectively. Therefore, operation of Alternative 1 would result in less-
than-significant adverse impacts on wildlife and wildlife habitat and associated tribal resources. 

Alternative 1 would increase the storage capacity of Eightmile Lake, while adding safety features that 
drain the lake during extreme storm events. In addition, Alternative 1 has a smaller footprint than 
under Alternative 2 and also allows the lake to be drawn down to 4,636 feet during drought 
conditions to provide water for both downstream water supply and instream flow needs. Alternative 1 
has a maximum WSEL of 4,671 feet, which would produce a lake surface area of 81.4 acres. 
Compared to existing conditions (and the No Action Alternative), this alternative provides a WSEL 4 
feet higher, which equates to 4.8 acres more lake surface area. These increases in the horizontal 
and vertical profile of the lake under Alternative 1 would provide an increase in total maximum lake 
volume of 310 acre-feet and an increase of usable storage volume of approximately 460 acre-feet. 
This increase in storage capacity would provide more water for both irrigation and for summer 
instream flow supplementation, which would provide benefits to fish downstream of the lake in 
Eightmile and Icicle creeks, benefiting tribal resources. The additional flow supplementation would 
consist of cooler water from below the lake surface, potentially providing lower temperatures 
downstream and higher dissolved oxygen levels, which also would benefit these fish species. 
Compared to existing conditions, where the lake is drawn down annually to the lowest level, 
Alternative 1 would only reach low levels during drought conditions (approximately once every 5 
years). 

Additionally, Alternative 1 includes an automated 464-foot-long low-level outlet pipe draining the lake 
into Eightmile Creek. The pipe inlet in the lake for Alternative 1 would be at elevation 4,636 feet, 
where the water is likely substantially cooler than the surface water temperature. The automated 
nature of the outlet pipe would allow IPID to remotely provide a relatively consistent source of colder 
water for summer instream flow supplementation and irrigation, as compared to the No Action 
Alternative. The resulting relatively dependable (as compared to existing conditions) summer flow 
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augmentation would benefit those anadromous and resident salmonid species that utilize Eightmile 
Creek and the Icicle Creek mainstem downstream of the confluence. This includes providing more 
wetted aquatic habitat in the summer, as well as potential improvements to stream temperatures 
and increased dissolved oxygen levels. 

Alternative 1 would allow the lake to fill to a level that provides 4.8 acres more lake surface area 
than existing conditions, and would also allow the lake to be drawn down to a level that provides a 
lake area of 2.5 acres less than could occur under existing conditions. Although the lake area (and 
volume) has the potential for larger fluctuations as compared to existing conditions, the relatively 
small increases and decreases would not substantially alter lake biology, and would have a minimal 
effect on aquatic species within the lake. The current lake has relatively steep side slopes consisting 
of bedrock, talus slopes, and scattered coniferous trees. Slight alterations in the lake level will not 
impact the existing levels of riparian function. Similarly, ecological processes in the lake that affect 
fish abundance and species biodiversity (such as fish densities, nutrient and insect recruitment, 
sediment transport and deposition, and functioning of the lacustrine riparian zone) would not be 
substantially altered under Alternative 1, and no detectable changes in fish abundance, species 
composition, or lake water quality would occur, compared to existing conditions, resulting in less-
than-significant adverse impacts on fish, fish habitat, and tribal resources. 

14.5.3     Alternative 2: Wide Spillway without Gates 

The Wide Spillway without Gates alternative poses no long-term operational impacts on tribal 
resources. The impacts and analysis for this alternative are largely the same as for Alternative 1. The 
primary differences from Alternative 1 are the design of the spillways, including spillway size, and the 
absence of gates to control WSEL. With the earthen embankment and reinforced concrete dam 
proposed under Alternative 2, the primary spillway length of 180 feet is 120 feet longer than under 
Alternative 1. The construction of Alternative 2 would require about 10,000 cubic yards of material to 
be excavated from elsewhere on the site and used to build the dam. The primary spillway would be 
fixed and completely passive, with the lake draining over the primary spillway when the lake fills to 
an elevation above 4,671 feet. Alternative 2 has only the single primary spillway, and does not 
include any gates or automatic equipment that would control the spillway or adjust the spillway crest 
elevation. As with Alternative 1, water would be released from the lake through a new 30-inch 
diameter low-level outlet pipe/siphon. The operation and configuration of the low-level outlet pipeline 
would be essentially the same as described for Alternative 1. The fixed spillway would provide slightly 
less control of high-water surface elevations as compared to Alternative 1, and would require some 
additional disturbance to adjacent areas for construction of the larger earthen dam structure, but 
overall would essentially function the same and provide equivalent benefits to downstream summer 
flows to fish in Eightmile and Icicle creeks. As with Alternative 1, Alternative 2 would not result in 
substantive changes in the fish resources or fish habitat in Eightmile Lake, and would be expected to 
result in less-than-significant adverse impacts on tribal resources. 

14.5.4     Alternative 3: Narrow Spillway without Gates 

The Narrow Spillway without Gates alternative poses no long-term operational impacts on tribal 
resources. The impacts and analysis for this alternative are largely the same as Alternative 1. 
However, the pumping required by IPID at low-water levels would require the site to be accessed by a 
work crew, either by foot or helicopter, at times during operations when additional water is required 
downstream. Such an action would disturb wildlife species in the area due to noise and human 
presence. Species impacted include those described under dam construction (Chapter 8, Section 
8.4.2). Because the expected use of pumping would be infrequent, operation of Alternative 3 would 
result in less-than-significant adverse impacts on wildlife and associated tribal resources around the 
dam site during pumping activities. 
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Alternative 3 would be designed to store water up to a maximum WSEL of 4,667 feet, which is 4 feet 
lower than Alternatives 1 and 2. The maximum volume of water that could be stored for release by 
the dam would be less for this alternative than for the other action alternatives. The total lake 
volume at maximum WSEL for Alternative 3 is 1,698 acre-feet, approximately 312 acre-feet less than 
under Alternatives 1 and 2. Similarly, the usable storage volume under Alternative 3 is 302 acre-feet 
less than the two other action alternatives. 

The pumping required by this alternative would involve flying pumping equipment to the dam site, 
likely including the use of diesel or gasoline to power a pump or generator. The use of such 
equipment would slightly increase the potential for spills of hazardous materials. In addition, in 
drought conditions and without pumping, water storage available for release to enhance 
downstream flows would be less than under Alternatives 1 and 2, resulting in potentially less benefit 
to fish habitat, water quality, and tribal resources in downstream reaches of Eightmile and Icicle 
creeks. 

14.6  Avoidance, Minimization, and Mitigation 
Measures 
The project would avoid and minimize impacts on tribal resources by focusing the project impacts 
from construction and operations within previously disturbed areas to the extent possible. The 
construction and operations footprints for the dam alternatives are largely within an area that has 
historically contained the existing Eightmile Dam or original construction materials. The use of these 
previously disturbed areas minimizes the risk that the project will impact Native American traditional 
practices or tribal resources. Access to most of the area will be maintained during construction, with 
limitations only adjacent to the active dam construction area, and in the event that blasting with 
explosives is needed. Following construction, native vegetation will be replanted in disturbed areas, 
following a plan approved by the Forest Service. Vegetation management will include the removal 
and monitoring of noxious weeds disturbed by the project. Access to all areas will be fully restored 
following the completion of construction. 

14.7  Significant Unavoidable Adverse Impacts 
There are no significant unavoidable impacts on known tribal resources expected under the action 
alternatives. The No Action Alternative has the highest potential to cause significant impacts on tribal 
resources, should the dam fail. The action alternatives would result in no significant impacts on tribal 
resources, and would result in benefits to downstream summer flows to fish species in Eightmile and 
Icicle creeks.  



EIGHTMILE DAM REBUILD AND RESTORATION 

DRAFT ENVIRONMENTAL IMPACT STATEMENT 15-1 APRIL 2023 

CHAPTER 15:  AGRICULTURE, DEVELOPMENT, AND OTHER 
ECONOMIC ACTIVITIES 

This section describes the economic activities within the study area and evaluates how they may be 
affected by the project alternatives. While analysis of economics is not a SEPA requirement, Ecology 
has opted to include an economic analysis that focuses both on the effects in terms of regional 
economic productivity and values of economic activities (e.g., recreation, agriculture), as these are 
important factors for decision making. 

Agriculture, recreation, and development are key drivers of both the local and regional economies in 
the study area. These activities are dependent upon the natural resources in the area, including 
water resources from Eightmile Lake and Icicle Creek, fish and wildlife, and the natural beauty of the 
environment. The project alternatives affect the quantity of water that can be stored at a given time 
in Eightmile Lake and would be physically available from the system. IPID holds a water right on 
Eightmile Lake, and their agricultural customers are the primary beneficiaries of stored lake water. 
Other users and industries with diversionary water rights in Icicle Creek that experience secondary 
benefits from water released from Eightmile Lake include the City of Leavenworth and the LNFH.  

Key Findings for Agriculture, Development, and Economics 
• Key drivers of the local and regional economies (including agriculture, recreation, and

development) are dependent upon the natural resources in the study area, including water
resources from Eightmile Lake and Icicle Creek, fish and wildlife, and the natural beauty of
the environment.

• These economic activities have the potential to be negatively affected by the action
alternatives and No Action Alternative to the extent that they result in the impairment or
curtailment of water rights, or in the loss of life or property.

• IPID is the only entity legally entitled to water released from Eightmile Lake. Other entities
with junior diversionary water rights in Icicle Creek are secondary beneficiaries of water
released from Eightmile Lake but are not legally entitled to that water.

• During severe drought conditions, construction activities under all action alternatives may
result in impairment of primary water rights of IPID and subsequent impacts on the
agriculture sector (a significant adverse impacts) and have the potential to result in
curtailment of the junior water rights of the City of Leavenworth and the LNFH (a less-than-
significant impact on associated economic activities).

• If status quo operations continue under the No Action Alternative, curtailment of the junior
water rights of the City of Leavenworth and LNFH and economic impacts on associated
activities are possible but are not considered significant because that water is not
guaranteed to those users in a given year. Any possible curtailment would be limited to low
water years. Delivery of water to IPID and its agricultural customers could be significantly
adversely affected in years of low water.

• Should the dam fail under the No Action Alternative, impairment of IPID’s water rights and
significant adverse impacts on the agriculture industry are possible during years of severe
drought. Dam failure may result in other significant adverse impacts on economic
activities, including threats to the safety of residents, recreationists, and tribal fisheries;
loss of residential structures; loss or damage to hatchery facilities; fish kills that limit or
eliminate tribal fishing opportunities; and closures of recreational areas.

• Significant adverse impacts are not anticipated under any of the action alternatives.



EIGHTMILE DAM REBUILD AND RESTORATION 

DRAFT ENVIRONMENTAL IMPACT STATEMENT 15-2 APRIL 2023 

15.1 Methodology 
The analysis of economic activity focuses on key economic drivers within the region, as well as the 
economic activities dependent upon resources potentially directly or secondarily affected by the 
alternatives as follows: 

• Agriculture

• Growth and Development

• Recreation

• Fisheries and Hatcheries

This analysis evaluates the potential effects on these economic activities due to both the operational 
changes at Eightmile Dam on the supply and delivery of water from Icicle Creek, and resulting from 
the dam construction activities. This analysis focuses on Chelan County, the site of Eightmile Dam, 
and the IPID service area and the City of Leavenworth’s water system, both of which are reliant upon 
surface water from Icicle Creek. The analysis also considers neighboring Douglas County given that 
some portion of the potentially affected populations (e.g., farm workers) likely resides there. 
Together, Chelan and Douglas counties are identified by the U.S. Census as the Wenatchee 
Metropolitan Statistical Area (MSA). This MSA includes the population centers of Wenatchee, East 
Wenatchee, Cashmere, and Leavenworth, among others (see Appendix D, Environmental Justice, for 
a map of the MSA). 

IPID is the only entity legally entitled to water released from Eightmile Lake. Adverse impacts 
resulting from the project are only considered significant if the alternative results in impairment of 
the water rights of senior water rights holders. Other entities with water rights in Icicle Creek are 
secondary beneficiaries of water released from Eightmile Lake but are not legally entitled to that 
water. Although the alternatives may result in impacts on these entities in the form of curtailment of 
their own water rights in Icicle Creek (i.e., reduced water availability), those impacts are not 
considered significant because that water is not guaranteed to those users under their respective 
water rights in a given year. Delivery of water to IPID and its agricultural customers is not likely to be 
affected by the operation of any of the Action Alternatives, but could be significantly adversely 
affected during construction and under the No Action Alternative during years of low water. For more 
information on water rights, see Chapter 6. 

15.1.1    Threshold for Significant Adverse Impacts (Short-Term) 

Short-term (i.e., construction) impacts would be considered significant under the following 
circumstances: 

• Agriculture: Construction would cause impairment of existing water rights of IPID, resulting in
an inability to meet the demands of existing agricultural customers.1

• Recreation: Significance determinations to recreation are made within Chapter 10,
Recreational Resources, and this chapter does not develop separate definitions for
significant impacts with respect to the value of recreation. This chapter describes the
economic implications of impacts presented in Chapter 10.

• Dam failure results in loss of life or property.

1 There are no circumstances in which the Cascade Orchard Irrigation Company (COIC) senior water right would be 
impaired. As a result, COIC is not considered in this impact analysis. 
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This analysis also considers the potential effects on other economic activities due to curtailment of 
water rights to junior water rights holders resulting from the No Action Alternative or any of the action 
alternatives. However, these effects are not considered significant adverse impacts because only 
IPID has the right to rely on the release of water stored at Eightmile Lake (see Chapter 6, Water 
Rights). This analysis evaluates the potential for non-significant adverse impacts on the following 
activities:  

• Growth and Development: Construction results in curtailment in delivery of water to fulfill the
City of Leavenworth’s existing diversionary water rights due to insufficient streamflow or
increase the number of days that instream flow within Icicle Creek cannot be met, resulting
in an inability to meet the demands of customers in the water service area from the
interruptible portion of their water right portfolio.

• Fisheries and Hatchery Operations: Impacts caused by reduced water delivery would result in
the closure of commercial or tribal ceremonial and subsistence fisheries or a closure of
hatchery operations. Chapter 14, Tribal Resources, evaluates the potential impacts of the
alternatives on the cultural value of tribal ceremonial and subsistence fisheries.

15.1.2     Threshold for Significant Adverse Impacts (Long-Term) 

Long-term (i.e., operational) impacts would be considered significant under the following 
circumstances: 

• Agriculture: Long-term operation of the new facility would cause impairment to existing water
rights of IPID due to insufficient streamflow, resulting in an inability to meet the demands of
existing agricultural customers.

• Recreation: Significance determinations to recreation are made within Chapter 10,
Recreational Resources, and this chapter does not develop separate definitions for
significant impacts with respect to the value of recreation. This chapter describes the
economic implications of impacts presented in Chapter 10.

• Dam failure results in loss of life or property.

This analysis evaluates the potential for non-significant adverse impacts on the following activities: 

• Growth and Development: Long-term operation of the replaced dam facility would curtail the
delivery of water to fulfill existing diversionary water rights of the City of Leavenworth due to
insufficient streamflow or increase the number of days that instream flows within Icicle Creek
cannot be met, resulting in an inability to meet the demands of existing customers, or the
inability to accommodate anticipated population growth and development within the
planning horizon.

• Fisheries and Hatchery Operations: Impacts would result in a reduction in the number of fish
available for harvest in commercial or tribal ceremonial and subsistence fisheries or a
reduction in hatchery operations. Chapter 14, Tribal Resources, evaluates the potential
impacts of the alternatives on the cultural value of tribal ceremonial and subsistence
fisheries.

15.2 Regulatory Context 
Numerous programs, plans, policies, and regulations focus on water quantity, water quality, fish and 
wildlife, proposed land use, and practices within wilderness areas that have bearing on how these 
economic activities may affect, or be affected by, the project alternatives. These regulations and 
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policies are described in greater detail in Chapters 4 (Surface Water Resources), 6 (Water Rights), 
and 8 (Plants and Animals).  

In particular, Chelan County’s Comprehensive Plan outlines the community’s goals and policies for 
economic development for the next 20 years (Chelan County 2017). The County aims to 
accommodate and support efforts to diversify the agricultural economy, encourage the retention and 
growth of recreational and tourist-based industries, and encourage efforts to diversify the existing 
economic base to focus on long-term sustainable economic development. 

Additionally, the City of Leavenworth’s Comprehensive Plan specifies the City’s goals and policies for 
economic development for the next 20 years (City of Leavenworth 2017b). The City seeks to foster a 
balanced, diversified, and sustainable local economy; maintain and enhance year-round 
opportunities for sustainable tourism; enhance commercial districts as an active and economically 
viable place to shop; and build upon the City’s many recreational, cultural, and historical amenities. 

15.3 Affected Environment 
Note – this analysis was conducted using some data collected before the COVID-19 pandemic. The 
pandemic has likely affected the analyzed metrics. 

Population growth can stimulate regional economic activity through increased spending and 
production. The American Community Survey (ACS; U.S. Census Bureau 2009a and 2019a) reports 
that the total population in the Wenatchee MSA was 118,252 in 2019, a 10.7 percent increase in 
population since 2009. Both counties in the MSA saw growth individually between 2009 and 2019. 

Overall, Chelan and Douglas counties experienced economic growth between 2009 and 2019, 
including growth in gross domestic product (GDP), income, and employment. Growth in GDP in both 
counties outpaced GDP growth nationwide but was less than the growth experienced by the State of 
Washington. While per capita income in Chelan County increased more substantially than at the 
state and national levels, per capita income increases in Douglas County were less. The Agriculture, 
Development and Other Economic Activities Discipline Report (IEc 2023) provides more detailed 
information regarding recent trends in economic growth.  

Before the COVID-19 pandemic, Chelan and Douglas counties experienced unemployment rates (4.9 
and 5.7 percent, respectively) slightly above the Washington State rate of 4.2 percent. The pandemic 
led to a shrinking labor force in 2020, with the Wenatchee MSA’s unemployment rate increasing 
from 4.9 percent in November 2019 to 6.6 percent in November 2020 (Washington ESD 2021). 

In both Chelan and Douglas counties, the government sector was among the largest employers in 
2019, accounting for 13 percent of total employment in Chelan County and 14 percent in Douglas 
County. Farms were the largest employer in 2019 in Douglas County, accounting for 14 percent of 
total employment. Farms accounted for 8 percent of employment in Chelan County. However, farm 
industry employment contracted by 9 percent (Chelan County) and 7 percent (Douglas County) 
between 2009 and 2019. The accommodation and food services sector experienced the highest 
growth in both counties over the last 10 years, reflecting the expanding view of the region as a 
desirable tourism destination.2 However, the tourism sector was affected by the COVID-19 pandemic, 
with Chelan and Douglas counties experiencing a drop in per capita direct travel and tourism 
spending of approximately 19 percent from 2019 to 2020 (Eastern Washington University 2021). IEc 

2 The U.S. Census Bureau and ACS also provide data on employment by sector. However, those data do not allow us to 
isolate employment in the agricultural sector specifically because the defined sector includes agriculture with other 
industries including fishing, forestry, hunting, and mining. Additionally, they generally exclude employment in crop 
production. For these reasons, and for consistency and comparison with wage data, this analysis relies instead upon data 
from the Bureau of Economic Analysis (BEA) to characterize employment broadly in the study area.  
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(2023)provides a more detailed accounting of the top employment sectors in these counties, and 
trends in employment between 2009 and 2019. 

In Chelan County, the sectors associated with the highest wages were the government and health 
care sectors, representing 24 percent and 20 percent, respectively, of all total wages paid. In 
Douglas County, the government sector represents the highest proportion of wages paid, at 31 
percent. Wage growth was seen across both Chelan and Douglas counties from 2009 to 2019, with 
the accommodations, wholesale trade, and forestry sectors experiencing the greatest changes.  

Water from Icicle Creek supports many of the key economic activities within the region, including the 
following:  

• Orchards, fruit storage, and other agricultural operations providing employment and wages
(Anchor QEA 2018b).

• Municipal and domestic use (including residences and businesses, particularly those serving
tourists) (City of Leavenworth 2018).

• The Leavenworth National Fish Hatchery (LNFH), which produces spring Chinook salmon that
support important recreational and tribal fisheries, and contribute to commercial fisheries in
the Columbia River and Pacific Ocean (USFWS 2016).

• Recreational, commercial, and tribal ceremonial and subsistence fisheries for Chinook
salmon and other species.

The remainder of this section describes the values, activity levels, and trends in economic activities 
dependent upon Icicle Creek water. 

15.3.1     Agriculture 

This section characterizes the agricultural entities that rely on water from Icicle Creek, as well as the 
broader agriculture industry in the region.  

Agriculture Supported by Icicle Creek Water 

Table B-2 of Appendix B (Water Rights) lists the entities with surface water rights to Icicle Creek 
(Anchor QEA and IPID 2021). Approximately 93 percent of the irrigation water is allocated for use by 
the IPID, which then delivers water to local farmers and other users of irrigation water. One other 
organization supplies water to farmers (COIC). The number of growers and farms supported by these 
water rights arrangements is unknown. IPID reports 4,314 shares in the Icicle District and 3,723 
shares, although not all of these shares are necessarily dedicated to agricultural use (Anchor QEA 
and IPID 2021). There were 2,140 land parcels within IPID district boundaries as of 2018; individual 
farms may consist of multiple parcels (Anchor QEA and IPID 2021). For reference, 835 farms were 
recorded in Chelan County in 2017 (NASS 2017). 

The total area of agricultural land irrigated with water from Icicle Creek is unknown, but estimates 
from IPID provide some clarity. Table 15-1 describes IPID’s estimate of irrigated acres across 
orchards and pasture based on their 2018 Comprehensive Conservation Plan (Anchor QEA 2018b). 
Of a total of approximately 8,247 agricultural acres irrigated via IPID’s water rights, IPID reports that 
6,322 acres are under orchard crops and 1,925 acres are pasture. Additionally, COIC estimates that 
they irrigate approximately 400 acres (Anchor QEA and IPID 2021).3 Together, IPID and COIC water 

3 Current irrigated acreage under COIC’s water right has not been determined as their water right is pending review as part of 
an ongoing change application. 
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rights from Icicle Creek irrigate up to approximately 36 percent of all irrigated agricultural acreage in 
Chelan County.4  

Table 15-1. IPID Total Irrigable Acreage 

Irrigation District Orchards Pastures Total 

Icicle Irrigation District (IID) 3,755 1,137 4,892 

Peshastin Irrigation District (PID) 2,567 788 3,355 

IPID Total 6,322 1,925 8,247 
Source: Anchor QEA (2018b), Table 3-1. 
Note: Estimates of total irrigable acreage provided through review of assessment rolls, aerial photography, and consultation with IPID 
regarding lands that are irrigated by IPID water that are not located in assessed parcel boundaries (Anchor QEA 2018b). 

Table 15-2 identifies the major crops and crop groups grown within IPID district boundaries. Pear is 
the major crop in the area, representing about 83 percent of agricultural land within IPID’s 
boundaries (WSU Extension nd). Other important orchard crops include apple, cherry, and 
pasture/hay. Figure 15-1 shows their geographic distribution and identifies the proximity of irrigated 
agricultural land to Icicle Creek and its tributaries. The crop mix maintained by other entities with 
direct or indirect water rights to Icicle Creek is likely similar to the crop mix within IPID’s district 
boundaries. Table 15-2 also describes the contribution of acreage within IPID district boundaries to 
Chelan County broadly by crop. The acreage of pears grown within IPID’s boundaries represents 68 
percent of all acreage under pear cultivation across Chelan County. In contrast, acres of apple and 
cherry in IPID’s boundaries represent only 5 percent and 4 percent, respectively, of all land for these 
same crops in Chelan County.  

Table 15-2. Total Acreage by Primary Crop, IPID District and Chelan County 

Primary Crop Within IPID 
District 

All Chelan 
County 

Percent IPID District 
Relative to Chelan 

County 

Pear 5,253 7,693 68% 

Apple 311 6,141 5% 

Cherry 225 6,312 4% 

Other orchard crops1 2 114 2% 

Forage/hay2 232 1,712 14% 

All other3 295 2,821 10% 

TOTAL 6,318 24,7934 25% 
Notes:  
1/ Includes peaches, nectarines, apricots, prunes, and plums.  
2/ Includes hay/silage and pasture. 
3/Includes berries, vegetables, cereal grain, floriculture, herbs, commercial trees, turfgrass, fallow, and developed 
irrigated areas.  
4/The total irrigated acreage calculated in this table relies upon 2019 data from the Washington Department of 
Agriculture. The total irrigated acreage used for calculation in footnote 3 relies upon 2017 data from the Census of 
Agriculture (NASS 2017). The total irrigable acreages presented in Table 15-1 are calculated using estimates from 
Anchor QEA (2018b). Therefore, the acreages presented across multiple sources differ from one another.  
Source: Washington State Department of Agriculture (2019) Agricultural Land Use GIS Data; IPID district boundaries 
provided by Anchor QEA. 

4 Chelan County is home to 23,819 irrigated acres of farmland (NASS 2017). 
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Demand for Irrigation Water 

In this region, irrigation activities start between April 15 and May 1 each year, and it generally takes 
an individual grower between 12 and 21 days to irrigate their entire orchard with water supplied at a 
typical rate of 0.015 cfs (Anchor QEA 2018b). Farmers who rely on water from IPID paid $118 per 
share in 2017, an increase over the $110 per share per year paid between 2013 and 2016, where 
one share of water irrigates approximately one acre (Anchor QEA 2018b).5  

The water volumes presented in Chapter 6 (Water Rights) represent contractor estimated water right 
volumes and may not necessarily correspond with water demand.6 IPID has evaluated irrigation 
water needs among its existing water users by considering general water requirements of currently 
planted crops as well as the efficiency of currently installed irrigation systems (Anchor QEA 2018b). 
IPID estimates that the average orchard requires 6.84 gallons per minute (gpm) per acre for efficient 
micro-spray systems and more than 7 gpm per acre for less-efficient systems, which are both more 
than the maximum 6.75 gpm IPID currently delivers to its water users during normal years. IPID 
explains that IPID growers have adapted to the small deficit irrigation of 6.75 gpm level of water 
delivery through efficiency measures (e.g., irrigating at different times of day, rotating sprinkler sets, 
etc.) (Anchor QEA and IPID 2021).  

IPID is not seeking to increase their water rights through the rebuild of Eightmile Dam. Overall, IPID’s 
assessment of water needs among its growers does not identify an expected increase in the demand 
for irrigation water beyond recent levels.  

Economics of Agricultural Production 

Based on Census of Agriculture sales data for Chelan County and the crop acreage from the 
Washington State Department of Agriculture described in Table 15-2, the average sale value for 
orchard and berry crops within Chelan County is $13,000 per acre, or an approximate total sales 
volume of up to $90 million.7  

Recent challenges faced by growers in the fruit tree industry include: 

• High production volume but only break-even profitability conditions for pear farmers due to
lackluster demand and rising production costs (Northwest FCS 2019a).

• For cherries, concerns over disease in cherry trees, leading to reductions in supply
(Northwest FCS 2019b).

• Among apple growers, slight profitability, but elevated trade tensions resulting in diminishing
exports (Northwest FCS 2019c). Effects from COVID-19, such as reduced number of workers
in fields due to protective measures, reduced productivity and increased labor costs and
labor supply bottlenecks due to border closures and reduced availability of temporary
housing for a workforce largely consisting of migratory laborers (Gallardo 2020).

• Uncertainty in export markets and impacts on trade from currency fluctuations (Northwest
FCS 2020a).

5 All dollar values reported in this section are expressed in real 2021 dollars and were adjusted using the Bureau of Labor 
Statistic’s “CPI Detailed Report Data” for January 2021 (BLS 2021).  
6 The water volumes presented in Chapter 6 do not represent a determination of the validity and extent of the rights (as 
further described in Chapter 6) and may not necessarily correspond with water demand. 
7 The $13,000 per acre value was applied to the 6,322 acres of orchard in the IPID service area (see Table 15-1) and 
approximately 400 acres supported by COIC’s water rights to calculate total sales volume. The relevant per-acre sales value 
for the 1,925 acres of pasture in IPID’s service area is less certain. Note that sales may vary significantly between years 
given seasonal variability in supply (e.g., resulting from weather conditions and disease outbreaks) and demand (e.g., given 
international trade conditions and domestic demand relative to substitute fruits). 
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Figure 15-1. Distribution of IPID Irrigated Acres by Crop Type 
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However, domestic demand for orchard fruits has increased. Individuals are going to the grocery 
store less frequently and buying more shelf-stable fruit, like apples, in larger quantities (Northwest 
FCS 2020a). Despite the unique obstacles due to the pandemic, apple, pear, and cherry growers in 
Washington State were expected to see above-normal profits during the pandemic years due mostly 
to strong domestic demand (Northwest FCS 2020a, 2020b, 2020c).  

Employment in the Agricultural Sector 

The Census of Agriculture reports that 65 percent of farms in Chelan County hire farm labor (NASS 
2017). The Bureau of Economic Analysis reports about 4,800 workers under the “farm worker” 
classification in Chelan County (8 percent of the work force) (Bureau of Economic Analysis 2019a). 
These same jobs account for 5 percent of total wages (Bureau of Economic Analysis 2019b). 

The agriculture industry in Chelan County is also supported by workers who reside in other counties. 
Data from the Longitudinal Employer-Household Dynamics (LEHD) Origin-Destination Employment 
Statistics (LODES) identify about 5,600 people residing in Chelan County who report agriculture, 
forestry, fishing, and hunting as their primary occupation (LODES 2018). However, about 7,800 
people report working in Chelan County in the aforementioned industries, suggesting a net influx of 
about 2,200 workers who reside outside Chelan County who work in the agriculture industry within 
the county (LODES 2018). In addition to commuters from nearby counties, Chelan County also relies 
on labor from the H-2A visa guest worker program, particularly during harvest time (EcoNorthwest 
2017).  

The Washington Employment Security Department (ESD) describes that the agriculture, forestry, and 
fishing sector (representing a broader industry than the BEA data described above) accounts for 
21.4 percent of all employment in Chelan County but only provided 14.7 percent of total wage 
income (Washington State ESD 2021).8 According to the Bureau of Labor Statistics, the mean hourly 
wage for workers in farming, fishing, and forestry across the Wenatchee MSA was $15.00 in May 
2019 relative to $15.42 at the national level (BLS 2019). These data sources demonstrate that 
agricultural workers garner relatively low wages relative to other industries in the state and in 
comparison to the same industry in other states. As previously mentioned, between 2009 and 2019, 
farm industry employment in Chelan and Douglas counties contracted by 9 percent and 7 percent, 
respectively. Declining employment and low wages could signal a pattern of inconsistent economic 
growth in the future of the Chelan and Douglas County agriculture industries. 

15.3.2     Growth and Development 

Water from Icicle Creek and wells in continuity with the Wenatchee River support municipal use for 
the City of Leavenworth (Ecology 2019a). The City of Leavenworth’s water system serves businesses 
and residences within the city limits, as well as within adjacent areas of unincorporated Chelan 
County (City of Leavenworth 2018). Growth in Chelan County led to higher demand for housing within 
Leavenworth, as well as in the surrounding Urban Growth Area (UGA) and broader Water Service 
Area, shown in Figure 15-2 (City of Leavenworth 2017a). Housing development beyond the city 
administrative limits may connect to the City of Leavenworth’s water system, meaning that the City’s 
water budget must consider areas beyond city limits (City of Leavenworth 2018). Therefore, the main 
concerns regarding the water supply are as follows:  

• Currently, the City’s Icicle Creek water rights are composed of roughly half interruptible rights,
meaning a dry year can leave the City with a shortage of municipal water.

8 More recent data available from the Bureau of Labor Statistics and cited earlier in this section suggest that the proportion 
of employment and wages in the agricultural sector in the county have become more even in recent years. 
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• The City’s long-term water use projections (beyond 20 years, referred to as “ultimate
demands”) indicate an insufficient supply to maintain expected future growth.

In light of these concerns, the City sought to clarify the annual quantity (Qa) of its uninterruptible 
water rights from Icicle Creek through a lawsuit with Ecology (City of Leavenworth v. Department of 
Ecology 2011), specifically seeking clarification on Surface Water Certificate 8105 (S4-
*16124CWRIS). The City asserts that the Qa should be based on the amount of water that would be
used if the Qi is diverted on a continuous basis, which is 1,085 afy, while Ecology asserts the correct
Qa is 275 afy based on a “reasonable quantity” relating to actual per capita demand for water. The
City and Ecology have agreed to leave the lawsuit on hold while they work collaboratively with each
other and other Icicle Work Group members on a non-litigious solution to meet future demands as
part of the broader Icicle Strategy.

Property Values and Development Pressures 

Leavenworth, and Chelan County more broadly, has become a popular tourist destination for visitors. 
Regional tourism has expanded in the past decade, constituting a larger portion of the local economy 
and placing pressures on further development to accommodate continued growth. As detailed in 
Table 15-3, key metrics of tourism tracked by the Economic Census all indicate positive and 
substantial growth between 2012 and 2017 (U.S. Census Bureau 2012, 2017; FAA 2012, 2017). 
Commercial assets associated with transportation, lodging, and food services contribute to the tax 
revenues and employment levels of the area. However, tourism decreased markedly in 2020, most 
likely attributed to the COVID-19 pandemic (Eastern Washington University 2021). 

Table 15-3. Tourism Metrics for Chelan County 

Metric 2012 2017 Absolute 
Change % Change 

Chelan County Accommodation Revenues 
($1,000) $88,073 $118,508 $30,435 +35%

Chelan County Accommodation Employment 1,039 1,247 208 +20%

Chelan County Food and Drink Revenues 
($1,000) $136,554 $190,514 $53,960 +40%

Chelan County Food and Drink Employment 2,325 2,942 617 +27%

Wenatchee Airport Annual Passengers 51,347 60,335 8,988 +18%
Note: All dollar values reported in this section are expressed in real 2021 dollars and were adjusted using the Bureau of Labor Statistic’s 
“CPI Detailed Report Data” for January 2021. 
Source: U.S. Census Bureau (2012 & 2017); FAA (2012 & 2017) 

Chelan County, and cities including Leavenworth, Plain, and Lake Wenatchee, have become 
increasingly popular sites for recreational and retirement properties (Chelan County 2017). The 
median home value in 2019 (reported in 2021$) for owner-occupied housing units in Chelan County 
was $299,700, while the median home price in Leavenworth was $363,800 (U.S. Census Bureau 
2019b). The corresponding values from 2009 reveal significant price increases in the past decade, 
with the Chelan County median home price rising by 9 percent and Leavenworth city median home 
prices rising by 16 percent between 2009 and 2019 (U.S. Census Bureau 2009b). More recently, 
home prices have increased even further, with Chelan County median home prices rising to 
$552,000, and Leavenworth city home prices rising to $629,500 between June 2021 and June 
2022 (Rocket Homes 2022a, 2022b). 



EIGHTMILE DAM REBUILD AND RESTORATION 

DRAFT ENVIRONMENTAL IMPACT STATEMENT 15-11 APRIL 2023 

Figure 15-2. Map of Leavenworth, the Urban Growth Area, and Water Service Area 

Source: City of Leavenworth (2018a) 
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In 2019, the U.S. Census Bureau (2019b) reported a total of 37,693 housing units across Chelan 
County and 1,422 housing units in the City of Leavenworth, further broken down in IEc (2023). 
Compared to 2009, Chelan County saw an increase in housing units of 14 percent, while the City of 
Leavenworth saw an increase of 9 percent.  

Leavenworth’s status as a tourism and recreation destination has increased the proportion of 
second homes within the area, resulting in roughly 15 percent of the housing market being homes 
being used for seasonal, recreational, or occasional visits and 11 percent being vacant for any other 
reason (U.S. Census Bureau 2019b).  

The lack of available housing has driven up the average home price over the past decade within 
Chelan County and Leavenworth, as described previously and further detailed in IEc (2023). This 
trend ultimately excludes low- and middle-income residents looking to become homeowners or 
seeking a long-term rental. The County expects the population of the city and the Leavenworth UGA, 
shown in Figure 15-2, to grow by approximately 200 people from 2017 to 2037, requiring another 
91 dwellings. They anticipate that this need can be met with existing land use and development 
plans within the existing UGA (Chelan County 2017). The growth and development goals regarding 
the housing supply are designed to align with the city’s current and expected population. As 
mentioned previously, however, the City must also factor in housing development occurring within 
the Water Service Area but outside the City’s jurisdiction to develop an accurate water budget. This 
results in slightly higher growth projections that estimate an annual population increase of around 
0.47 percent (City of Leavenworth 2018).  

An updated analysis from the 2020 Housing Needs Assessment indicates that the City is on track to 
meet its 20-year planning targets in the near term (City of Leavenworth 2020). Development outside 
city limits also falls beyond the purview of City administrators, meaning the rate of future 
development within the Water Service Area is not necessarily within Leavenworth’s purview, and 
initial population projections could underestimate the future population growth of the city if greater 
housing availability draws more new residents than anticipated. However, City officials have 
consistently built strategies for manageable growth into their water, sewage, transportation, and 
other public systems plans that are expected to handle reasonable deviations in expected population 
growth.  

Development Along Icicle Creek 

About 5 miles south of the Leavenworth downtown area, 50 private lots sit along Icicle Creek, 
forming a small community known as the Icicle Island Club. The homes were built after Eightmile 
Dam’s original construction in the 1930s (Chelan County Assessor 2022). The houses are not 
significantly above the highest water level of the creek, meaning that failure of Eightmile Dam would 
put most or all the houses at significant risk of being severely damaged or destroyed. Employing 
market values calculated by the Chelan County Tax Assessor’s Office in January 2021, the homes 
have a median value of about $448,000, a mean value of about $485,000 (ranging from $70,000 
to $1.89 million), and a total market value of about $24.3 million.  

Municipal Water Demand 

Since 1989, the City of Leavenworth water usage has averaged around 800 to 1,200 afy, with a 
subtle downward trend largely attributed to efficiency improvements (City of Leavenworth 2018). 
These ranges are significantly below the current level of water rights claimed by the City (Chapter 6, 
Water Rights). The City of Leavenworth’s existing and pending water rights are served by both 
surface water from Icicle Creek and groundwater from wells along the Wenatchee River. The City of 
Leavenworth reports that the existing needs for water within the city limits are being met by existing 
water rights (City of Leavenworth 2021). However, development in the UGA that lies in 
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unincorporated Chelan County has resulted in new and increasing demands for water. Although this 
area lies outside of the jurisdiction of the City of Leavenworth, the City has committed to providing 
water to meet these demands through its own water system (City of Leavenworth 2018).  

The 2018 Leavenworth Water System Plan indicates that it will “oversize some of the water system 
infrastructure improvements…to meet ultimate demands.” The plan expects to incorporate 
significant capacity overhauls in the next 20 years to keep up with anticipated increased water 
usage.  

A primary component in the calculation of “ultimate demands” (i.e., beyond 20 years) centers on the 
Leavenworth area’s status as a tourism hub, with annual increases in expected water usage 
outpacing expected population growth due to the high demands on both the residential and 
commercial infrastructure from seasonal visitors. This water use projection “equates to an increase 
of approximately 24 percent over the next 10 years and 55 percent over the next 20 years” (City of 
Leavenworth 2018). Existing and future infrastructure is expected to serve the current and future 
developments, but currently relies on or is expected to heavily rely on Icicle Creek, in addition to 
groundwater sources. 

The City’s current continuous and interruptible rights can meet demand in the current and 20-year 
time horizons, but not the ultimate time horizon.9 To cover this gap, the City is currently involved in 
the aforementioned litigation with Ecology regarding the annual quantity of surface water certificate 
8105 (S4-*16124CWRIS) (City of Leavenworth 2018; see Chapter 6, Water Rights). Concurrently, 
both Ecology and the City are also working on alternate new water supply options for the City as part 
of the larger Icicle Strategy.  

15.3.3     Recreation 

As described in Section 10.3 of Chapter 10, the project area provides numerous opportunities for 
solitude or primitive, unconfined recreation. This is a popular destination for hiking and camping, 
fishing, horseback riding, swimming, skiing/snowshoeing, and nature watching that draws people 
from across Washington State and beyond. Recreational visitation to the Eightmile/Caroline Zone 
(see Figure 10-1) in 2019 and 2020 is presented in Table 10-4 (Chapter 10). Day use visitation 
ranged from 4,379 to 5,689 users (USFS 2019b, 2020).10 Overnight use totaled 1,516 users in 
2020, while the information for 2019 is unavailable (USFS 2019b, 2020). Recreational visitation 
produces economic activity and benefits, measured in terms of expenditures and value to 
recreationists themselves. As visitors travel to and from recreation sites, they spend money in local 
communities on food, gas, lodging, and other trip-related expenses, contributing to the regional 
economy by supporting jobs and income for residents. The economic value of recreation is the 
difference between the maximum amount a recreationist would be willing to pay to participate in a 
recreational activity and the actual cost of participating in that activity, referred to as consumer 
surplus or net economic value. Put simply, this is a recreationist’s value of a trip after all expenses 
have been paid. Additional description regarding recreational value is provided in IEc (2023). 

The sections below present the estimated expenditures, regional economic contributions, and net 
economic value associated with recreation in the Eightmile/Caroline Zone, where the project is 
located.  

9 As of 2017, the City uses roughly 983 afy, with demand expected to increase to 1,519 afy in 20 years and 2,903 afy in 
the ultimate demand time horizon (City of Leavenworth 2018). The City currently holds rights to 2,275.95 afy, although this 
quantity is under ongoing dispute and litigation. 
10 Day use is estimated by the Forest Service using self-issued permits at the trailhead. The Forest Service estimates 70 
percent compliance with day use permitting. The numbers in Table 10-4 were adjusted to reflect this compliance rate and 
estimate total day use.  
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Recreational Expenditures and Regional Economic Contributions 

The Forest Service estimates recreational expenditures and the associated regional economic 
contributions at the National Forest level.11 Estimates are not available at a more specific geographic 
scale, such as the Eightmile/Caroline Zone. The most recent report available for the Okanogan-
Wenatchee National Forest, which contains the Alpine Lake Wilderness, is from 2016 (USFS 2016a). 
Total recreational visitation to in 2016 was 1.34 million visits, which generated $98.8 million in 
expenditures (Table 1 in USFS 2016a; 2021 dollars).12,13 These expenditures supported 1,080 jobs 
and $46.3 million in labor income (Tables 2 and 3 in USFS 2016a; 2021 dollars).14 Approximately 
84 percent of the expenditures and associated jobs and labor income contributions were supported 
by non-local recreational visitors, while the remaining portion was supported by local visitors (USFS 
2016a; White 2017).  

Non-local visitors bring new money into the regional economy and spend more per visit because they 
come from a greater distance. Local recreationists spend less per visit, and the standard assumption 
is that the money they spend would be spent on something else in the local economy if not for 
recreation. Both local and non-local visitation effects are included by the Forest Service to estimate 
regional economic contributions.15 The methods used by the Forest Service to estimate visitation, 
expenditures, and regional economic contributions are described in multiple reports (e.g., English et 
al. 2020; White 2017; Horsch et al. 2017).  

As recreational expenditures and regional economic contributions are not available for the 
Eightmile/Caroline Zone, this analysis relies on approximations based on the percentage of visitation 
to the Okanogan-Wenatchee National Forest that occurs in the Eightmile/Caroline Zone (about 0.6 
percent).16 This results in an annual contribution of $610,000 in expenditures, 6.7 jobs, and 
$286,000 in labor income (Table 15-4). As expenditure patterns and local economic effects vary 
throughout the Okanogan-Wenatchee National Forest, these annual estimates reflect approximate 
contributions. 

Table 15-4. Okanogan-Wenatchee National Forest and Eightmile/Caroline Zone 
Annual Recreational Visitation, Expenditures, and Regional Economic 
Contributions (2021 Dollars) 

Metric Okanogan-Wenatchee National Forest Eightmile/Caroline Zone 

Visits 1.34 million 8,267 

Expenditures $98.8 million $610,000 

Jobs 1,080.0 6.7 

Labor Income $46.3 million $286,000 
Sources: USFS 2016a, 2017b.  

11 Reports by National Forest are available online at: https://www.fs.fed.us/emc/economics/at-a-glance/jobs-
income.shtml.  
12 All dollars in this section have been adjusted to 2021 dollars using the Consumer Price Index (CPI; BLS 2021). 
13 Detailed visitation estimates by National Forest can be downloaded from https://www.fs.usda.gov/about-agency/nvum/. 
14 These job and income effects include direct contributions that come from recreational expenditures and secondary 
contributions that result from ripples of economic activity stimulated by the direct economic activity (USFS 2016a). Total 
contributions are the sum of direct and secondary contributions. Job estimates represent the average annual sum of 
portions of jobs, including part time, full time, seasonal, and temporary. 
15 An economic impact analysis would exclude expenditures by local visitors. The Forest Service tends to focus on 
economic contributions rather than economic impacts (Horsch et al. 2017).  
16 2016 visitation data for the Eightmile/Caroline Zone were from USFS (2017b).  

https://www.fs.fed.us/emc/economics/at-a-glance/jobs-income.shtml
https://www.fs.fed.us/emc/economics/at-a-glance/jobs-income.shtml
https://www.fs.usda.gov/about-agency/nvum/
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Net Economic Value 

The net economic value of recreation in the Eightmile/Caroline Zone is estimated in two steps. First, 
annual recreational visits are converted to annual recreational visitor days to account for the fact 
that some visits last longer than one day. Second, annual visitor days are scaled by a net economic 
value per day to estimate the annual net economic value.  

The number of days per visit varies by recreational activity. The distribution of activities for the 
Eightmile/Caroline Zone is adapted from information for the Wenatchee National Forest, the most 
specific information available, which are presented in detail in IEc (2023) based on USFS (2016b). 
These data show that 19.9 percent of visits are for hiking/walking, 11.5 percent for viewing natural 
features, 9.8 percent for hunting, and smaller percentage for other activities. The estimated days per 
visit are reported for Forest Service Region 6 (Pacific Northwest), the most specific information 
available (Rosenberger et al. 2017), which range from 1.0 to 2.8 depending on the activity (see IEc 
2023). The overall average days per visit, weighted by activity type, is 1.40. To be consistent with the 
information presented in IEc (2023), recreation visitor days for the Eightmile/Caroline Zone are 
calculated for 2016, which is 11,608 days. Repeating the exercise for 2020 visitation yields 8,277 
recreation visitor days.  

The average net economic value per day is also reported for Forest Service Region 6 (Pacific 
Northwest), the most specific information available (Rosenberger et al. 2017), which ranges from 
$36.13 to $118.72 depending on the activity (IEc 2023).17 The overall average value per day, 
weighted by activity type, is $68.49. Multiplying recreation days by net economic value per day yields 
an annual net economic value of recreation in the Eightmile/Caroline Zone of $795,000 in 2016 
and $567,000 in 2020.  

15.3.4     Fisheries and Hatchery Operations 

Water supply to support fish propagation at the LNFH includes water from Icicle Creek, Snow Lake, 
and Nada Lake, and from seven wells (USFWS 2016). Certificate 182418 specifically provides an 
instantaneous withdrawal right to 42 cfs from Icicle Creek through the hatchery’s diversion dam and 
intake at RM 4.5. Chapter 8, Plants and Animals, describes the fish resources of the study area, 
including those populations that are supported by hatchery production at the LNFH. Fish from this 
system support recreational, commercial, and tribal fisheries both immediately in the vicinity, as well 
as (in the case of anadromous fish) farther downstream into the Wenatchee and Columbia rivers, 
and in the Pacific Ocean. Commercial and recreational fisheries for these fish resources, as well as 
the operation of the hatchery itself, contribute to the economy of the region. As described in Chapter 
14, Tribal Resources, ceremonial and subsistence harvest by the Yakama Nation and Confederated 
Tribes of the Colville Reservation is critically important to the culture of those tribes. The recreational 
fisheries in the study area are described in Chapter 10, and their economic contribution to the 
regional economy is discussed in Section 15.3.3. This section focuses on the commercial fisheries 
supported by fish from the study area, the economic contribution of the hatchery to the regional 
economy, and the tribal cultural importance of these fish resources. 

17 Rosenberger et al. (2017) uses meta-regression analysis to develop average per person user day values by primary 
activity and Forest Service region (see Table 3 in that report). The regression specified the value per person day as a 
function of region, activity, resource type, and other factors. The estimated coefficients were used to predict average value 
estimates by activity and region. 
18 This certificate is referred to as CS4-01824C@2 in Chapter 6 (Water Rights). 
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Economic Value and Contributions of Hatchery Operations and Icicle Creek Fish 

The anadromous fish returning to Icicle Creek consist primarily of returns of spring Chinook produced 
by the LNFH (Ecology 2019a).19 LNFH-produced fish contribute to recreational fisheries in Icicle 
Creek and other nearby freshwater areas, as well as in the Columbia River and Pacific Ocean (further 
addressed in Section 15.3.3), and to important tribal ceremonial and subsistence fisheries in Icicle 
Creek (described later in this section).20 Tribal and non-tribal commercial fisheries target these fish 
within the Columbia River, while they also contribute to non-tribal commercial fisheries in the Pacific 
Ocean (USFWS 2016).21 Table 15-5 reports the estimated average annual harvest and ex-vessel 
value or sport angler spending of harvest of LNFH-produced spring Chinook salmon in commercial 
and recreational fisheries. Fish produced at LNFH provide $22,570 in tribal and non-tribal 
commercial ex-vessel value annually, and support 0.5 job and $25,152 in personal income in the 
fishing industry (2021$) (USFWS 2016).22 LNFH-produced fish targeted in recreational fisheries also 
contributed $637,906 in sport angler spending and $463,636 in personal income, as well as 12.2 
jobs. The hatchery program for coho salmon at the LNFH, run cooperatively by USFWS and the 
Yakama Nation, also provides economic benefits to the region, but data on the distribution and 
economic impacts of that harvest are not available (USFWS 2016).  

Table 15-5. Estimated Distribution of Anadromous Fish Produced by the LNFH 
and Associated Economic Impacts (2021 Dollars) 

Fishery 
Number of 

Fish 
Harvested 

Ex-Vessel 
Value/Sport 

Angler Spending 
Jobs Personal 

Income 

Sport (Icicle Creek/Freshwater 
Vicinity) 587 $307,780 6.2 $223,452 

Tribal Ceremonial and Subsistence 1,982 N/A N/A N/A 

Hatchery Surplus 1,947 N/A N/A N/A 

Tribal Commercial (Columbia River) 187 $8,534 0.3 $13,699 

Non-Tribal Commercial (Columbia 
River) 191 $13,587 0.2 $10,330 

Sport (Columbia River) 631 $330,126 6 $240,183 

Non-Tribal Commercial (Pacific 
Ocean) 8 $449 0 $1,123 

Total 5,533 $660,476 12.7 $488,788 
Source: USFWS (2016) 

19 In addition to the spring Chinook salmon production that is the cornerstone of the hatchery’s operation, the LNFH 
supports the Yakama Nation’s coho restoration program. Fish produced by this program contribute to a variety of 
commercial, recreational, and ceremonial and subsistence fisheries in the Columbia River and Pacific Ocean (Yakama 
Nation 2017). The Tribe’s Mid-Columbia Coho Master Plan anticipates a dramatic reduction in coho salmon production and 
releases to Icicle Creek over the next 5 to 10 years (Yakama Nation 2017). 
20 In addition to the value derived from commercial fisheries targeting fish produced by the LNFH, and from hatchery 
operations and maintenance, hatchery surplus fish are provided directly to Columbia River tribes and local food banks. 
USFWS estimates that approximately 2,000 spring Chinook salmon and steelhead are provided as a free source of protein 
annually (USFWS 2016). 
21 Tribes participating in commercial fisheries for these fish include the Yakama Nation, the Warm Springs Tribe, the Nez 
Perce Tribe, and the Confederated Tribes of the Umatilla Indian Reservation (USFWS 2016). 
22 “Ex-vessel” value refers to the price per pound of commercial landings at initial purchase multiplied by the pounds landed 
(NOAA 2022).  
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The operation of the hatchery itself also contributes to the economy of the region through spending 
on goods and services. The USFWS estimates that the spring Chinook and steelhead production 
hatchery operations provide 30.9 jobs and $2.5 million in personal income annually. These benefits 
are mostly concentrated within the City of Leavenworth, where the LNFH is located, and in 
Wenatchee, which offers a greater variety of goods and services to residents and businesses 
(USFWS 2016).  

Tribal Ceremonial and Subsistence Fisheries 

The fishery known as “Wenatchapam” is a place of great historical and present-day importance to 
the Yakama Nation and Confederated Tribes of the Colville Reservation. The Wenatchapam salmon 
fishery occurs annually between May and July (Chelan County 2016). It is centered around the 
confluence of Icicle Creek and the Wenatchee River, in the vicinity of the LNFH. After a legal dispute 
between the Yakama Nation and the Confederated Tribes of the Colville Reservation, the 9th District 
Court found in 2010 that “We…construe the 1855 Treaty and the 1894 Agreement as conferring on 
the parties similar non-exclusive fishing rights at Wenatchapam that they share “in common with” 
non-treaty and non-agreement fishermen” (U.S. v. Tribes of Colville Indian, 606 F.3d 698 (9th Cir. 
2010)). 

The project area is within the Yakama Ceded Lands, to which the Yakama Nation exercises its Treaty 
Reserved Rights, and traditional use area of the Confederated Tribes of the Colville Reservation for 
hunting, fishing, and gathering resources. These tribes target non-listed spring-run Chinook salmon 
returning to the LNFH. Since the reintroduction of coho salmon to the Icicle Creek drainages, tribal 
subsistence fisheries for coho salmon have been opened when runs are large and surplus fish are 
available. The smolts produced by the LNFH account for the vast majority of returning adult spring 
Chinook salmon harvested in the fishery (USFWS 2016). The USFWS (2016) estimates that the 
tribes collectively harvest approximately 2,000 spring Chinook annually on average for ceremonial 
and subsistence use. Fish from this hatchery also provide a limited contribution (approximately 200 
fish annually) to tribal commercial fisheries in the Columbia River (see Table 15-5 above). 

In addition to harvest of the spring Chinook produced by the USFWS at the LNFH, the Yakama Nation 
conducts a Mid-Columbia Coho Restoration Program aiming to re-establish naturally spawning coho 
populations in the area to sustainable levels.23 This program is distributed across several hatchery 
facilities, including the LNFH. Since the reintroduction of coho to the upper Wenatchee River and 
Icicle Creek, both the Yakama Nation and the Confederated Tribes of the Colville Reservation have 
participated in ceremonial and subsistence fisheries when run size supports a fishery (Ecology 
2019a). Tribal members may also harvest resident fish such as whitefish, sucker, and pikeminnow, 
and other non-native species year-round unless otherwise restricted (Ecology 2019a). 

15.3.5     Summary 

Agriculture, development, recreation, and fisheries and hatchery production are the primary 
economic activities that rely upon water from Eightmile Lake and Icicle Creek and the related natural 
resources that may be affected, either directly or indirectly, by the project alternatives. Water supply 
from Eightmile Lake is important to the substantial agricultural activities in the region. Led by the 
production of fruit including pears and apples, production costs can exceed revenues in certain 
years. Although the water supply currently available to the City of Leavenworth and the growth areas 
outside of the city limits is sufficient to meet current demand, it is not expected to meet the 
demands anticipated under long-term population growth projections, and may limit development in 
the future. Recreation and tourism are regional economic drivers, with tourists and recreationists 

23 Specifically, the program goal is “to re-establish naturally spawning coho populations in mid-Columbia tributaries to 
biologically sustainable levels which provide significant harvest in most years” (Yakama Nation 2017). 
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drawn to the natural beauty of the area. Water from Eightmile Lake eventually flows into Icicle Creek 
via Eightmile Creek, supporting a fishery of great cultural and subsistence importance to the Yakama 
Nation and the Confederated Tribes of the Colville Reservation. Icicle Creek water also provides a 
substantial portion of the water needed for fish production at the LNFH, with fish production 
supporting both tribal ceremonial and subsistence, as well as recreational fishing.  

15.4 Construction Impacts 
This section evaluates the extent to which the short-term construction period for the action 
alternatives affects agriculture and other economic activities, focusing on both the transportation of 
equipment and materials, and the implementation of the construction activities. As described in 
Section 15.1.1, significant adverse impacts would only occur to the extent that construction activities 
result in impairment of senior water rights.  

Agriculture 

The dam construction will require a drawdown of Eightmile Lake to well below the current low-level 
outlet in order for construction work to be performed “in the dry.” As described in Chapter 6 (Water 
Rights), active storage in the lake would be reduced and the IPID’s storage right would be 
unavailable during the construction period. Effects on delivery of water to rights holders would 
therefore largely depend on the prevailing precipitation rates and the ability of IPID to utilize their full 
diversionary right without access to their storage right. During average precipitation conditions, there 
may be no impacts at all on diversionary water rights in the form of impairment of senior rights (a 
significant adverse impact) or curtailment of junior rights. Even if climatic conditions result in below-
average rainfall during mid to late summer and into early fall, impairment of IPID’s water rights, and 
significant adverse impacts on their agricultural customers, are unlikely. However, in the case of a 
very severe drought, there is the potential that IPID would not be able to fulfill the water needs of all 
of their agricultural customers, resulting in significant adverse impacts on the agriculture industry. 

Growth and Development 

As described previously, the City of Leavenworth is not legally entitled to water released by IPID from 
Eightmile Lake but does receive secondary benefits from released water. Dam construction would 
involve the temporary lowering of lake water levels below the existing low-level outlet. As described in 
Chapter 6, Water Rights, active storage in the lake would be reduced for the duration of the 
construction process, which would cause downstream flow quantities to be more reliant on prevailing 
precipitation rates and could lead to the curtailment of junior diversionary water rights, including 
those of the City of Leavenworth. If climatic conditions result in below-average rainfall, there is the 
potential that the City of Leavenworth would not have access to the amount of water they typically 
receive from Icicle Creek to fulfill their water supply obligations to residents and businesses, 
potentially forcing the City to rely upon alternative water sources in the short term (e.g., 
groundwater). The potential for this outcome would be even greater during severe drought 
conditions. However, these effects are limited to the relatively short time period surrounding 
construction and could potentially be mitigated through reliance on the City’s groundwater rights. 
Thus, construction is unlikely to have any impact on the City’s growth and development.  

Recreation 

The transportation of equipment and materials is not anticipated to have a significant impact on 
recreation in the area (Chapter 10, Recreational Resources). There may be higher noise levels 
associated with helicopter use in the Eightmile Lake and Caroline Lake Trail areas (Chapter 9, 
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Noise), which may affect the experience of some recreationists and reduce the value they experience 
for those trips. Some recreationists may find the noise levels disruptive enough that they choose to 
spend their time and overnight in other areas of the Enchantment Permit Area or elsewhere. In other 
parts of the Enchantments Permit Area, noise levels are unlikely to exceed regular ambient noise 
levels (Chapter 9, Noise). Altogether, some visitors may experience reduced value for trips taken to 
the area. However, as the impacts of transportation of equipment and materials by helicopter would 
be temporary, and recreational options with similar attributes are readily available in the area, the 
transportation of equipment and materials is unlikely to result in changes in recreational visitation 
and spending in the region. 

Reopening of FSR-7601 to accommodate transportation of equipment would not have any effect on 
recreation other than the visibility of construction equipment at the trailhead and some audible road 
noise at the beginning of the trail during what are expected to be very limited trips to transport 
equipment along the road. Thus, impacts on recreation would be less-than-significant (Chapter 10, 
Recreational Resources). The minor disruptions associated with the visibility of construction 
equipment and road noise may reduce the value some recreationists hold for their visits to the area, 
but are not likely to result in reduced recreational visitation or spending in the region more broadly. 

Although the Eightmile/Caroline Zone would remain open for recreational activities throughout the 
dam construction process, construction would lead to some short-term disruptions to recreation in 
the Eightmile Lake and Caroline Lake Trail areas, mainly consisting of higher noise levels and more 
frequent visibility of construction equipment and workers. However, as no recreational areas would 
be closed and construction is not expected to extend beyond a single season, impacts on recreation 
due to construction would be less-than-significant (Chapter 10, Recreational Resources).  

The annual net economic value of recreation in the Eightmile/Caroline Zone was $567,000 in 2020, 
while the regional economic contribution of recreation in the zone included $610,000 in 
expenditures, 6.7 jobs, and $286,000 in labor income (2021 dollars). The impacts of construction 
described above may detract from some recreationists’ experience, with some experiencing 
disruptions substantial enough to result in their electing to use other areas. This, in turn, could result 
in increased congestion in other areas, detracting from recreationists’ experience in those areas. 
Altogether, in the event that recreationists still elect to travel to the immediate area, they may 
experience some reduction in value held for their trips. To the extent that the construction activities 
deter recreationists from traveling to the region at all, the previously described net economic value 
and regional economic contributions would be lost. 

Fisheries and Hatchery Operations 

Equipment transportation would not significantly impact fish or fish habitat within Eightmile Lake, 
Eightmile Creek, or Icicle Creek (Chapter 8, Plants and Animals). Thus, commercial and tribal 
ceremonial and subsistence fisheries would not experience any meaningful change in the number of 
fish available for harvest. Although there may be higher noise levels in the area due to helicopter 
use, which may affect tribal community members fishing at Icicle Creek, noise levels along Icicle 
Creek are unlikely to consistently exceed or significantly disrupt regular ambient noise levels in the 
area (Chapter 9, Noise). Therefore, the transportation of equipment and materials would not result in 
significant adverse impacts on tribal communities reliant on the aquatic resources of Icicle Creek, or 
to commercial fisheries farther downstream.  

As described previously, LNFH does not have any legal right to water released from Eightmile Lake, 
but does receive secondary benefits from these releases that could be affected by construction. 
Dam construction would involve the temporary lowering of lake water levels below the existing low-
level outlet. As described in Chapter 6, Water Rights, active storage in the lake would be reduced 
during construction, resulting in downstream flow quantities being more reliant on precipitation 
rates. If below-average rainfall occurs during the construction season, there is the potential for 
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curtailment of junior diversionary water rights, and LNFH may not receive delivery of its entire water 
right, potentially resulting in a temporary reduction in operations. If the reduction in available water 
results in the complete closure of LNFH operations, dam construction has the potential to cause 
effects on hatchery operations and their economic contributions to the local economy, but the 
contributions from the dam construction are not considered significant.  

Dam construction would result in higher levels of noise in the vicinity of Eightmile Lake (Chapter 9, 
Noise), visibility of construction activities and personnel in the area (Chapter 11, Visual Resources, 
and Chapter 10, Recreational Resources), and some minimal disruption to fish in the lake from 
increased turbidity and fish removal/relocation (Chapter 8, Plants and Animals). Construction 
activities are generally limited to the immediate surroundings of Eightmile Lake. As tribal 
communities primarily fish on Icicle Creek, heightened noise levels at the lake are unlikely to 
significantly affect their activities. No impacts are identified for fish populations in Icicle Creek; 
therefore, dam construction would not result in significant adverse impacts on downstream fishing 
opportunities in Icicle Creek for tribal communities, or for commercial fisheries farther downstream. 

15.5 Operational Impacts 
This section describes the operational impacts on agriculture and other economic activities from the 
fluctuating lake levels, changes in instream flow, and water delivery under the project alternatives. 
As described previously, impacts are only considered significant if the alternative results in the 
impairment of senior water rights.  

15.5.1     No Action Alternative 

Agriculture 

The current conditions associated with the No Action Alternative reflect lake elevation levels that do 
not meet IPID’s stated water storage needs, making IPID heavily dependent on favorable 
hydrological conditions to meet their expected water needs (Chapter 6, Water Rights). Under the No 
Action Alternative, assuming the dam remains intact and current operations continue, IPID could 
likely still exercise their full diversionary water right (potentially requiring increased reliance on 
storage rights in other alpine lakes) and meet all agricultural customer demands during years of 
average or even slightly below-average precipitation conditions (Chapter 6, Water Rights). Should 
precipitation rates fall significantly below what is needed to meet the stated water needs of IPID, as 
during a severe drought year, impairment of IPID water rights is possible, and IPID’s agricultural 
customers would likely need to find an alternative water source to maintain their current agricultural 
output or risk water shortages that would threaten their crop production and expected revenues. 
Therefore, the agriculture industry may experience significant adverse impacts under the No Action 
Alternative in years of severe drought.  

In the event of a dam failure, senior water rights holders, including IPID, could experience significant 
adverse impacts due to the reduction in available irrigation water to support the agriculture industry 
during severe drought conditions (Chapter 6, Water Rights). In the immediate aftermath, the dam 
failure and ensuing flood wave could cause significant damage to structures associated with the IPID 
and COIC water intake facilities downstream (Anchor QEA 2019).24 Following the immediate effects 
of downstream flooding, the dam and outlet pipe infrastructure would be destroyed, meaning that 
controlled releases of stored water in the future would not be possible without significant 
construction. The inability to control releases of stored lake water would exacerbate IPID’s 

24 COIC has historically shared the water intake facility associated with the LNFH, although plans to relocate the COIC 
intake facility downstream are currently in process. It is unclear whether the new location is operational and would avoid 
flood-induced damages associated with a catastrophic dam failure (Bureau of Reclamation 2020). 
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dependence on the prevailing precipitation rates, and during years of severe drought, even with 
releases of stored water from other alpine lakes, impairment of senior water rights is possible 
(Chapter 6, Water Rights). The effects of a dam failure would therefore have significant adverse 
impacts on the availability of irrigation water, which would jeopardize the agriculture industry’s ability 
to sufficiently and consistently irrigate cropland and generate revenues.  

Growth and Development 

The City of Leavenworth receives secondary benefits from water stored and released from Eightmile 
Lake, but is not legally entitled to this water. Assuming the dam remains intact and current 
operations continue, the No Action Alternative may affect water supply supporting the growth and 
development of the City of Leavenworth due to curtailment of their junior water rights. Continuation 
of the status quo under the No Action Alternative would mean lake storage levels that, during dry 
years, could fall below what is required to meet IPID’s demand. Consequently, junior water rights 
holders, including the City of Leavenworth, may receive less water, particularly in dry years. The City 
of Leavenworth currently relies in part on water from Icicle Creek to provide municipal services to its 
residents and businesses. Curtailment of delivery of water to fulfill these diversionary water rights 
would result in adverse impacts on the City’s ability to maintain its current population and level of 
economic productivity, let alone fulfill previous expectations regarding population growth and 
economic development. However, these impacts are not considered significant. 

Failure of the dam under the No Action Alternative would result in significant adverse impacts on 
downstream infrastructure (Chapter 12, Public Safety). Dam failure could also affect the delivery of 
Icicle Creek water to the City of Leavenworth, which may force the City to reevaluate its projected 
rates of economic development and expansion unless an alternative water supply is secured. These 
impacts would not be considered significant, as they represent a curtailment of junior water rights 
and a reduction in delivery of water to which the City is not legally entitled. 

According to Anchor QEA’s 2019 Dam Break Analysis, a total of at least 60 residential and public 
buildings could face partial or complete inundation due to the resulting flood wave (see Chapter 12, 
Public Safety). The 50 residential buildings facing the threat of partial or total inundation, primarily 
including residences belonging to the Icicle Island Club, have a total market value of approximately 
$24.3 million (Chelan County 2021b). Overall, an estimated 130 to 150 residences and lots sit 
along Icicle Creek, approximately 50 of which support structures vulnerable to flooding, according to 
Chapter 12, Public Safety. Flood waters could also directly affect roads and bridge crossings, 
including FSR 7601 and FSR 112, a bridge over Icicle Creek at RM 7, two bridge crossings near 
Icicle Island, a bridge crossing near the downstream end of the LNFH channel, and the bridge at 
Leavenworth Road (Anchor QEA 2019). 

Beyond the impacts on buildings and transportation infrastructure, a complete dam failure would 
likewise inhibit the ability to control future releases of water, making flow predictions highly 
uncertain. In combination with the lowered lake water elevation associated with a dam failure, the 
City of Leavenworth would likely experience impacts based on the reduced amount of water received 
as a secondary benefit of water released from Eightmile Lake, although these impacts would not be 
considered significant. The City has based their current growth projections in part on their current 
diversionary water rights in Icicle Creek, which benefit secondarily from water released from 
Eightmile Lake. If that water is not available, it would hinder the City’s ability to provide water to 
future residents and businesses that the City hopes to attract. Further economic development 
opportunities would therefore require an alternative water source to maintain similar levels of 
expected growth. 
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Recreation 

Under the No Action Alternative, recreational opportunities are unlikely to change so long as dam 
operations continue. In the long term, emergency repairs or dam failure are likely, which would result 
in significant adverse impacts on recreation (Chapter 10, Recreational Resources). Flooding in the 
case of dam failure would endanger the safety of recreationists (Chapter 12, Public Safety). 
Emergency repairs would likely result in intermittent closures of recreational areas and increased 
levels of construction and noise. Both dam failure and disruptions due to emergency repairs could 
result in reduction in values held by individuals for trips to the Eightmile/Caroline Zone. If such 
disruptions result in recreationists deciding to travel to other regions instead, the net economic value 
of trips to the area, and regional economic contributions of that recreational activity could be lost. 

Fisheries and Hatchery Operations 

Under the No Action Alternative, current operations would continue, resulting in some limited 
impacts on the water supply provided via a secondary benefit from Eightmile Lake storage and 
releases supporting LNFH’s diversionary water rights (Chapter 6, Water Rights). Lake levels would 
continue to fall short of what is required to ensure that all existing water rights are fulfilled, and 
availability of water to rights holders, including LNFH, would continue to be highly dependent on 
hydrological conditions and above-average precipitation. During low-precipitation years, curtailment 
of junior water rights such as those held by LNFH are possible, and LNFH may not have access to 
sufficient water to support existing levels of production. Reduced operational capacity at LNFH 
during dry years could result in reductions in the contribution of the hatchery to the local economy. 
However, these impacts are not considered significant. Dam failure under the No Action Alternative 
could result in the destruction of or significant damage to hatchery facilities (Chapter 12, Public 
Safety), resulting in closure of the hatchery and significant adverse impacts on both hatchery 
operations and tribal ceremonial and subsistence fisheries.  

Continued operation of the dam under status quo conditions would not affect fish resources or 
habitats (Chapter 8, Plants and Animals). Thus, commercial and tribal ceremonial and subsistence 
fisheries are unlikely to be affected. However, dam failure is a likely outcome of the No Action 
Alternative (see Chapter 2, Alternatives). As described in Chapter 8 (Plants and Animals), dam failure 
would kill the majority of fish in Eightmile Lake, Eightmile Creek, and Icicle Creek. This outcome 
would result in significant adverse impacts on the Yakama Nation and Confederated Tribes of the 
Colville Reservation members who exercise fishing rights in Icicle Creek. Because Icicle Creek fish 
comprise a very small proportion of commercial fisheries in the Columbia River and Pacific Ocean, 
commercial fisheries would not experience significant adverse impacts. 

15.5.2     Alternative 1: Narrow Spillway with Gates 

Agriculture 

Alternative 1 would restore the active storage capacity within Eightmile Lake and allow for controlled 
releases of water, making more water available for supporting diversionary water rights and instream 
flows (Chapter 6, Water Rights). Under this alternative, IPID would likely be able to meet demand for 
irrigation water and retain the ability to control releases of stored water within the limits of their 
water rights. The improvements in lake water storage quantity and controlled release capability due 
to the reduction in dependence on uncertain precipitation rates to fulfill water needs under 
Alternative 1 would result in benefits to the agriculture industry. Alternative 1 would not result in 
significant adverse impacts on the agriculture industry. 
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Growth and Development 

Alternative 1 involves replacement of the existing dam with upgraded infrastructure that would 
ultimately restore the lake water elevation back to historical conditions and allow for controlled 
releases of water, which provides a secondary benefit to junior water rights holders, including the 
City of Leavenworth (Chapter 6, Water Rights). This upgrade has the potential to reduce the impacts 
of drought conditions on entities with junior diversionary water rights that benefit secondarily from 
releases of Eightmile Lake water, including the City of Leavenworth, and on instream flows. Because 
a considerable portion of the Icicle Creek water rights belonging to the City of Leavenworth consists 
of interruptible rights, drought conditions could directly affect the City’s growth and development by 
limiting the delivery of water during those times. Therefore, reductions to the risk of drought 
conditions lowering instream flow may provide secondary benefits to the growth and development of 
the City of Leavenworth. Alternative 1 would not result in significant adverse impacts on growth and 
development in the City of Leavenworth. 

Recreation 

Alternative 1 would not meaningfully alter existing recreational features around Eightmile Lake (i.e., 
trails, campsites, and lake access) (Chapter 10, Recreational Resources). Alternative 1 may lead to 
minor changes in recreational opportunities affecting shoreline and informal lake access trail 
availability depending on water levels, drought years, and the possibility of both lake drawdowns and 
increased water level elevation. Impacts would differ depending on conditions, and given varying 
potential lake levels, could mean improved fishing access and larger campsites, or reductions in 
those attributes. Altogether, however, differences from existing conditions would be minor, and 
Alternative 1 would not result in significant adverse impacts on recreation (Chapter 10, Recreational 
Resources). Recreationists would experience very limited changes in their experience under 
Alternative 1, and thus Alternative 1 would not change the value recreationists hold for trips to the 
area, or to result in any change in recreational spending in the region. 

Fisheries and Hatchery Operations 

Alternative 1 has the potential to result in secondary benefits by reducing the impacts of drought 
conditions on entities with junior diversionary water rights, including the LNFH, and the rate of 
instream flow due to upgraded infrastructure that would ultimately increase the lake water elevation 
and allow for controlled releases of water (Chapter 6, Water Rights). Increased reliability of water 
availability for the LNFH may have beneficial effects on hatchery production and operations, and on 
the hatchery’s contribution to the local economy. Increases in instream flow may benefit survival of 
hatchery-produced fish (Chapter 8, Plants and Animals). Thus, tribal ceremonial and subsistence 
fisheries may see beneficial effects of Alternative 1. Because of the relatively minor contribution of 
Icicle Creek fish to commercial fisheries in the Columbia River and Pacific Ocean, commercial 
fisheries are unlikely to be affected, or may experience minor beneficial effects, under this 
alternative. Alternative 1 would not result in significant adverse impacts on fisheries or hatchery 
operations. 

15.5.3     Alternative 2: Wide Spillway without Gates 

Agriculture 

This alternative involves the same storage characteristics as Alternative 1. Accordingly, operational 
impacts would be the same. Alternative 2 would result in benefits to the agriculture industry due to 
improvements in lake water storage quantity and controlled release capability resulting from the 
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reduction in dependence on uncertain precipitation rates to fulfill water needs. Alternative 2 would 
not result in significant adverse impacts on the agriculture industry. 

Growth and Development 

Alternative 2 consists of similar outcomes as Alternative 1 with respect to increased water elevation 
in Eightmile Lake and enhanced control over water release that would provide secondary benefits for 
junior diversionary water rights holders, including the City of Leavenworth, and enhanced instream 
flow, particularly during drought conditions. As such, the benefits to the growth and development of 
the City of Leavenworth would be the same between Alternatives 1 and 2. Reductions to the risk of 
drought conditions resulting in curtailment of delivery of water to Leavenworth would provide 
benefits to the growth and development of the City of Leavenworth. Alternative 2 would not result in 
significant adverse impacts on growth and development in the City of Leavenworth. 

Recreation 

The operational impacts of Alternative 2 on recreation and recreational values are the same as the 
effects of Alternative 1. Alternative 2 would not result in significant adverse impacts on recreation 
(Chapter 10, Recreational Resources). As with Alternative 1, Alternative 2 would not change the 
recreational experience to an extent that changes the value of trips to the area, or changes visitation 
and spending in the region more broadly.  

Fisheries and Hatchery Operations 

This alternative involves the same benefits to LNFH in the form of increased reliability of water 
availability due to the secondary benefits provided by Eightmile Lake water storage and release, as 
well as to fish in the form of increased instream flow, as Alternative 1. The expected beneficial 
impacts on hatchery operations and the economic contribution of the hatchery to the local economy, 
and to tribal ceremonial and subsistence fisheries, would be the same. Commercial fisheries are 
similarly unlikely to be affected. Alternative 2 would not result in significant adverse impacts on 
fisheries or hatchery operations. 

15.5.4     Alternative 3: Narrow Spillway without Gates 

Agriculture 

Alternative 3 involves storage characteristics below that of Alternatives 1 and 2, but above those 
associated with the No Action Alternative. As such, IPID would likely be able to meet their 
diversionary rights under this alternative, although not to the same extent as under Alternatives 1 
and 2. The agriculture industry would experience benefits from the improvements in lake water 
storage quantity and controlled release capability since the dependence on uncertain precipitation 
rates to fulfill water needs would be significantly reduced, although the magnitude of benefit would 
be slightly less than that of the first two action alternatives. Alternative 3 would not result in 
significant adverse impacts on the agriculture industry. 

Growth and Development 

Alternative 3 consists of similar actions as Alternatives 1 and 2, although with reduced projected 
increases in water elevation in Eightmile Lake. This alternative still includes the ability for IPID to 
regulate stored water release and instream flow during drought conditions, resulting in secondary 
benefits to junior water rights holders like the City of Leavenworth. Ultimately, this alternative may 
provide benefits to the growth and development of the City of Leavenworth via reductions in drought-
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induced water delivery interruptions compared to the No Action Alternative, albeit at a smaller scale 
than Alternatives 1 and 2. Alternative 3 would not result in significant adverse impacts on growth 
and development in the City of Leavenworth. 

Recreation 

The operational impacts of Alternative 3 on recreation are generally the same as the effects of 
Alternative 1 and 2. Under Alternative 3, water levels would be lowered in drought years, creating an 
expanded shoreline and additional camping and recreational opportunities. This alternative would 
not result in significant adverse impacts on recreation (Chapter 10, Recreational Resources). Given 
the minimal change that recreationists would experience as a result of Alternative 3, it would not 
change the value recreationists hold for trips to the area, or result in any change in recreational 
spending in the region. 

Fisheries and Hatchery Operations 

The outcomes from this alternative are similar to Alternatives 1 and 2, resulting in benefits to LNFH 
operations and economic contribution, and to tribal ceremonial and subsistence fisheries, compared 
with the No Action Alternative. Beneficial effects of Alternative 3 on water availability and instream 
flow are slightly reduced from those resulting from Alternatives 1 and 2. Alternative 3 would not 
result in significant adverse impacts on commercial or tribal ceremonial and subsistence fisheries, 
nor to hatchery operations. 

15.6 Avoidance, Minimization, and Mitigation 
Measures 
The agriculture industry may experience significant adverse impacts in the short term only if 
construction occurs during years of extremely low water due to interruptions in water delivery during 
construction and impairment of IPID’s senior water right. Impacts on the agriculture industry and 
growth and development in Leavenworth are tied to the potential impacts of the alternatives on the 
ability for their diversionary water rights to be fulfilled. Measures to avoid, minimize, or mitigate 
impacts on water delivery will reduce impacts on agriculture and to the City of Leavenworth. As 
described in Chapter 6, Water Rights, these include: 

• Ideally, construction occurring during a year with higher-than-average precipitation and
streamflow.

• During dry years, modifying lake releases from other alpine lakes with storage water rights to
meet downstream conditions (e.g., changing the timing of releases).

In addition to these mitigation opportunities, other measures may more directly address the impacts 
on agriculture and growth and development experienced as a result of reduced water supplies, 
including identifying alternate sources of water for use during the construction period and in years 
with below-average precipitation. 

Chapter 10, Recreational Resources, describes methods for avoiding, minimizing, and mitigating for 
the potential less-than-significant short-term impacts on recreationists, which would also offset 
potential impacts on the value of recreation in the region. These opportunities generally include 
providing early and frequent notifications to recreationists of the construction activities in the area. 
As no long-term impacts on recreation are anticipated as a result of the action alternatives, no 
mitigation measures are identified.  
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Less-than-significant impacts on hatchery operations and tribal ceremonial and subsistence fisheries 
are anticipated if the reduction in available water during dam construction results in the complete 
closure of LNFH operations. Opportunities for mitigation or minimization of these outcomes include 
increasing the amount of available water to the hatchery from other sources, including groundwater. 

15.7 Significant Unavoidable Adverse Impacts 
The potential for significant unavoidable adverse impacts on agriculture is tied to the potential 
impacts on water delivery to fulfill IPID’s existing senior diversionary water rights. With respect to 
water delivery, there are no significant unavoidable adverse impacts under the action alternatives. 
Under the No Action Alternative, if the dam were to fail, significant unavoidable impacts may occur in 
the form of impairment of water delivery to fulfill existing senior diversionary rights. 

The potential for significant unavoidable adverse impacts on the value of recreation in the region is 
driven by the potential impacts on recreation. As described in Chapter 10, Recreational Resources, 
construction activities may detract from recreationists’ wilderness experience, and some individuals 
may experience a substantial or total loss of value for this experience as a result. This impact may be 
an unavoidable outcome of construction activities. However, these impacts would be experienced 
only temporarily. 

Under the dam failure scenario of the No Action Alternative, threats to safety and loss of recreational 
opportunities may result in unavoidable significant adverse impacts. Dam failure would pose a risk to 
the health and safety of downstream recreationists, and could result in inundation, temporary 
closures, or other impacts on the Eightmile Lake Trail, FSR 7601, and recreational resources 
downstream on Icicle Creek and the Wenatchee River.  

Dam failure under the No Action Alternative could result in destruction of or significant damage to 
the LNFH (Chapter 12, Public Safety), substantially affecting the economic contribution of the 
hatchery to the local economy. This outcome would be a significant unavoidable adverse impact.  
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CHAPTER 16:     ENVIRONMENTAL JUSTICE 
The U.S. Environmental Protection Agency (EPA) defines environmental justice as “the fair treatment 
and meaningful involvement of all people regardless of race, color, national origin, or income, with 
respect to the development, implementation, and enforcement of environmental laws, regulations, 
and policies” (EPA 2021). Building upon this definition, the Washington State law on Environmental 
Justice (Chapter 70A.02 RCW) defines environmental justice as: 

The fair treatment and meaningful involvement of all people regardless of race, color, 
national origin, or income with respect to the development, implementation, and 
enforcement of environmental laws, rules and policies. Environmental justice includes 
addressing disproportionate environmental and health impacts in all laws, rules, and policies 
with environmental impacts by prioritizing vulnerable populations and overburdened 
communities, the equitable distribution of resources and benefits, and eliminating harm. 
(RCW 70A.02.010(8)). 

Key Findings for Environmental Justice 

• The study area includes communities of color, low-income communities, and
overburdened communities. These communities are located primarily near Wenatchee
and East Wenatchee, along Lake Chelan, south of Chelan, and north of Cashmere.
None are directly adjacent to the project site. The study area also includes tribal
populations that rely on resources potentially affected by the project alternatives.

• Sixty of the 84 Census block groups within the environmental justice study area are
identified as a community of color, a low-income community, and/or an overburdened
community. Together, the population of these block groups account for 64.8 percent of
the total population of Chelan and Douglas counties.

• Neither the transportation of equipment and materials nor dam construction is
expected to result in significant adverse impacts on communities of color, low-income
communities, overburdened communities, or tribal populations.

• If the dam continues operating in its present condition, significant adverse impacts on
communities of color, low-income communities, overburdened communities, and tribal
populations are not anticipated. However, dam failure under the No Action Alternative
would result in significant adverse impacts on these communities and populations.
Steep declines in fish populations would significantly adversely affect tribal populations
who exercise fishing rights in Icicle Creek, while damage to the LNFH could adversely
affect tribal members employed by the hatchery. Reduced water availability for IPID
would also significantly adversely affect members of low-income communities and
communities of color working in the agriculture industry.

• The action alternatives would not result in changes in water delivery or fish resources.
Therefore, the action alternatives would not result in significant adverse impacts on any
of these identified communities and populations.

This chapter identifies people with low-incomes, people of color, and communities that are 
overburdened with respect to environmental health disparities, as well as potentially affected tribal 
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populations with unique connections to potentially affected resources, within the study area.1,2 It 
also addresses all significant anticipated impacts and evaluates the potential that identified 
populations may be disproportionately affected. 

16.1 Methodology 
The environmental justice analysis considers the extent to which people of color, low-income 
communities, and overburdened communities, as well as potentially affected tribal populations, may 
be disproportionately adversely or beneficially affected by the alternatives. The environmental justice 
analysis relies on the findings of the impact analyses described in the previous chapters of this EIS 
to identify the potential for impacts on vulnerable communities and evaluates whether impacts on 
the vulnerable communities are disproportionate relative to the impacts on other affected 
communities.  

The environmental justice analysis involves the following general steps: 

1. Identify and describe: (i) the relative presence of people of color and low-income
communities at the Census block group level across the study area;3 (ii) presence of
communities at the Census tract level that the state describes as having demographic and
other characteristics that identify it as overburdened;4 and (iii) tribal populations with unique
connections to the potentially affected resources.

2. Identify whether the impacts of the alternatives as described in the Construction and
Operations Impacts sections of the EIS may affect the communities identified in the first
step.

3. Evaluate the nature and relative intensity of impacts of the alternatives that would be
experienced by the general population and compare with the anticipated impacts on the
identified communities.

4. Identify and describe impacts that may disproportionately affect the vulnerable communities
identified in this analysis.

This analysis identifies communities of color, low-income communities, and overburdened 
communities across the Wenatchee Metropolitan Statistical Area (MSA), which includes all of Chelan 
and Douglas counties (Figure 16-1). This geographic region encompasses the area over which 
individuals and communities may experience the impacts to the affected activities and resources 
(e.g., water, fish, agriculture). For example, the affected communities may be employed in affected 
industries, rely on the affected environmental resources for food or recreation, or hold cultural value 
for potentially affected resources. While this study area is broad and includes areas somewhat 
distant from the dam site, the major population centers within the MSA are relatively close to the 
dam site. Most of the communities that may be affected by the project are within Chelan County. 
However, the analysis includes Douglas County, as a substantial portion of the largest proximal 
population center (Wenatchee/East Wenatchee) lies in Douglas County.  

1 This analysis collectively considers race, color, and national origin under the umbrella of “communities of color.” 
2 The scope of this analysis with respect to tribal populations includes those individual tribal members that may 
experience impacts resulting from the project alternatives due to their use of affected resources.  
3 A Census block group is a subdivision of a Census tract and is the smallest geographical unit for which the Census 
publishes sample data. 
4 These include the communities identified in the State of Washington’s Environmental Health Disparities mapping 
tool as characterized by environmental health disparities. Factors considered include environmental exposures, 
environmental effects, sensitive populations, and socioeconomic factors (DOH 2021). 
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Figure 16-1. Study Area for Environmental Justice Analysis 

Source: WDNR 2022. 

This analysis identifies short-term (construction) impacts on environmental justice as significant if 
they meet any of the following conditions: 

• The effects of the alternative include impairment of senior water rights that reduce the
delivery of water to communities of color, low-income communities, overburdened
communities, or tribal populations;

• The effects of the alternative include impairment of senior water rights that reduce the
delivery of water to industries that employ members of communities of color, low-income
communities, overburdened communities, or tribal populations;

• The effects of the alternative on fish populations could result in the temporary closure of
tribal fisheries, limiting or eliminating the ability for affected tribes to exercise their fishing
rights; or

• Communities of color and low-income communities, overburdened communities, or tribal
populations are affected by flooding.

This analysis identifies long-term (operational) impacts on environmental justice as significant if they 
meet any of the following conditions:  

• The effects of the alternative include impairment of senior water rights that results in a
persistent reduction in the delivery of water to communities of color, low-income
communities, overburdened communities, or tribal populations;
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• The effects of the alternative include impairment of senior water rights that results in a long-
term reduction in the delivery of water to the agriculture industry, which is reliant upon
individuals that are members of communities of color, low-income communities,
overburdened communities, or to the LNFH, which employs members of tribal populations; or

• The effects of the alternative on fish populations result in persistent closures of tribal
fisheries, limiting or eliminating the ability for affected tribes to exercise their fishing rights.

16.2 Regulatory Context 
Regulations, programs, policies, and guidance that identify methods for determining environmental 
justice impacts of proposed actions are detailed in Appendix D; they include directives from 
Executive Orders (i.e., Executive Order 12898), the Council on Environmental Quality (CEQ), the 
Interagency Working Group on Environmental Justice & NEPA Committee (IWGEJ), and Washington 
State’s Environmental Justice Task Force. The State of Washington does not require environmental 
justice analyses of significant regulatory actions until July 1, 2023 (70A.02 RCW), and the federal 
guidance and policies regarding environmental justice are not required for this SEPA analysis. 
However, absent specific existing requirements for consideration of environmental justice within 
SEPA, this analysis relies on these federal policies and guidelines, recent state legislation on 
Environmental Justice (Chapter 70A.02 RCW), as well as the State of Washington’s Environmental 
Justice Task Force’s report (Environmental Justice Task Force 2020), to evaluate the potential 
environmental justice effects of the alternatives. 

16.3 Affected Environment 
This section uses demographic data to identify the existence of communities of color, low-income 
communities, and overburdened communities within the study area. It is based on the most recent 
socioeconomic statistics currently available from the U.S. Census American Community Survey (ACS) 
5-year estimates from 2015 to 2019, as well as data compiled in the Washington State Department
of Health’s Environmental Health Disparities (EHD) Map (United States Census 2020; DOH 2021). In
addition to communities of color, low-income communities, and overburdened communities, this
analysis identifies tribal populations with special interest in potentially affected resources.

16.3.1     Communities of Color 

People of color are defined in this analysis as all people who list their racial status as a race other 
than white alone and/or list their ethnicity as Hispanic or Latino. This analysis considers two criteria 
for identifying communities of color:  

1) Whether the population of color in any Census block group within the study area exceeds 50
percent, which would identify the presence of a community of color (i.e., the “50 percent
analysis”); and

2) Whether the population of color in any remaining block group is greater than 10 percent
higher than the “reference community,” which in this case is the broader relevant county.5

5 The CEQ guidance identifies areas of minority populations as being where “minority population percentage of the 
affected area is meaningfully greater than the minority population percentage in the general population or other 
appropriate unit of geographic analysis” (CEQ 1997). The federal IWGEJ provides additional guidance for defining 
“meaningfully greater” in identifying environmental justice communities (NEPA Committee and IWGEJ 2016). 
IWGEJ references 10 to 20 percent thresholds as examples; this analysis uses a 10 percent threshold. 
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The communities that meet either of these thresholds are identified as “communities of color.” 

The percentages of people of color in Chelan and Douglas counties are 32 and 36 percent, 
respectively (see Table 16-1). The population of color within these counties is slightly higher than the 
statewide proportion of 31 percent. Accordingly, the thresholds to identify communities of color in 
Chelan and Douglas counties, respectively, are 42 and 46 percent. 

Twenty-one of the 84 Census block groups within the study area are identified as communities of 
color. These community block groups account for 24.7 percent of the total population of Chelan and 
Douglas counties. The populations of color in the study area are predominantly Hispanic/Latino or 
“other.” 

This analysis identifies communities of color in the study area based on Census block group level 
data from the ACS 2015–2019 5-year estimates (U.S. Census 2020). The detailed results of this 
analysis are presented in Appendix D. The “50 percent analysis” identifies 20 block groups as 
communities of color. Figure 16-2 maps these block groups identified as communities of color.  

Figure 16-2. Map Identifying Locations of Communities of Color within the 
Study Area 

Sources: WDNR 2022, U.S. Census 2020. 
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Table 16-1. Populations of Color in Census Area 

Census Area 
Total 

Population1 

Total 
People of 

Color 

Percentage 
of People of 

Color 

Racial Groups Breakdown 

Hispanic/ 
Latino 

Origin – 
Any Race 

White 
(Hispanic 
or Non-

Hispanic) 

Black/ 
African 

American 

American 
Indian and 

Alaska 
Native Asian 

Native 
Hawaiian 
and other 

Pacific 
Islander Other 

Two or 
More 
Races 

Chelan County 76,229 24,413 32% 80% 1% 1% 1% 0% 13% 4% 28% 

Douglas County 42,023 15,062 36% 69% 0% 1% 1% 0% 25% 3% 32% 

Washington 
State 7,404,107 2,330,162 31% 75% 4% 1% 9% 1% 4% 6% 13% 

Note:  
1/ Total population refers to an estimated value based on census responses and may therefore differ across metrics. 
2/ Percentages sum to 100 percent across racial groups; Hispanic/Latino category is not included in this breakdown because of overlap between Hispanic/Latino category and multiple racial categories. 
Source: U.S. Census 2020.  
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The population of color across the MSA is predominantly Hispanic/Latino and does not include many 
individuals identifying as Black/African American, Asian, or Native Hawaiian/Other Pacific Islander. 
The populations of color are largely centered around the City of Wenatchee and East Wenatchee. In 
Chelan County, the communities of color generally include between 50 and 65 percent (in one case 
as high as 92 percent) of the population identifying as Hispanic/Latino at the block group level, and 
relatively large populations of color exist in and around the town of Chelan. In Douglas County, the 
statistics are generally similar. In addition to communities around East Wenatchee, there are block 
groups with relatively large populations of color near the towns of Bridgeport and Rocky Butte, in 
other communities moving south along the Columbia River, and in the area south of Rock Island. The 
population of color of the MSA includes a substantial proportion of individuals who identify their race 
as “other” or “two or more races,” and two block groups with relatively high proportions of the 
population that identify as American Indian or Alaska Native.  

16.3.2     Low-Income Communities 

Data from the U.S. Census Bureau ACS 5-year estimates (2015–2019) inform the assessment of 
low-income communities across the study area at the Census block group level. For this analysis, a 
block group is considered to contain a “low-income community” if the proportion of individuals living 
at or below twice the poverty level is greater than the proportion for the state.6 The federal poverty 
level for an individual in 2020 was $12,760 (ASPE 2021). Thus, individuals with an income of less 
than $25,520 (two times the poverty level) are considered low-income. The threshold for identifying 
“low-income communities” for this analysis is the state-level low-income percentage of 26 percent 
(Table 16-2). Of the 84 block groups within the Wenatchee MSA study area for this analysis, 58 have 
low-income proportions above the established threshold (see Appendix D for the detailed results of 
this analysis). Figure 16-3 depicts the locations of identified low-income communities graphically. 

Of the 58 low-income communities, 19 are also identified as communities of color. The identified 
low-income communities cover a broader geographic area as compared with the communities of 
color. Low-income communities are in many of the same locations as the identified communities of 
color. Additionally, low-income block groups are located along the entirety of Lake Chelan (northwest 
of the town of Chelan), south of the town of Chelan, in the area to the north of Cashmere, and south 
of the City of Leavenworth and Eightmile Lake.  

Table 16-2. Low-Income Populations in the Study Area 

Census Area Total Population1 
Total Low- 

Income 
Low-Income 
Percentage 

Chelan County 75,073 24,638 33% 

Douglas County 41,862 14,084 34% 

Washington State 7,266,810 1,860,917 26% 
Note: 
1/ Total population refers to an estimated value based on census responses and may therefore differ across metrics. 
Source: U.S. Census 2020. 

6 The methodology for the low-income analysis is derived from the SEPA analysis conducted by Ecology for the 
Chehalis River Basin Flood Damage Reduction Project (Ecology 2020). 
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Figure 16-3. Map Identifying Locations of Low-Income Communities within the 
Study Area 

Sources: WDNR 2022, U.S. Census 2020. 

16.3.3     Overburdened Communities 

RCW 70A.02 directs agencies to use cumulative environmental health impact analysis, such as the 
Washington State DOH EHD Map, to consider the effects of a proposed action on overburdened 
communities. This analysis uses the Census tract-level data and overall environmental health 
disparities rankings from the EHD Map to identify additional overburdened communities that are 
experiencing environmental health disparities. The EHD Map compares communities across the 
state and provides descriptive information and context for the pollution measures, proximity to 
hazardous sites, and social vulnerabilities that may characterize certain communities within the 
study area. The map contains 19 indicators split across four themes as follows (descriptions of each 
theme can be found in Appendix D): (1) Environmental Exposures, (2) Environmental Effects, (3) 
Sensitive Populations, and (4) Socioeconomic Factors. 
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Each indicator is ranked using a set of 10 equally distributed deciles.7 The average ranking across all 
indicators under each theme constitutes the overall theme ranking (University of Washington 
Department of Environmental & Occupational Health Sciences 2019). Based on the Environmental 
Justice Task Force’s suggested interpretation of overall ranks, this analysis considers any community 
identified as having an overall environmental health disparities rank of 9 or 10 as “overburdened.” 
Figure 16-4 identifies communities (by Census tract) identified as rank 9 or 10 with respect to 
environmental health disparities.  

To evaluate the environmental health disparities rankings, the analysis considers whether any areas 
that were not identified specifically as communities of color or low-income communities are 
identified as overburdened using this approach.8 The results, presented in detail in Appendix D, 
indicate that all of the Census block groups that were identified as overburdened according to the 
EHD rankings were also otherwise identified as low-income or communities of color. The six 
overburdened block groups are located in Chelan County, in the City of Wenatchee.  

16.3.4     Potentially Affected Tribal Populations 

Tribal populations may be uniquely affected by the alternatives due to their connections to the 
potentially affected resources.9 The project area is within the Yakama Ceded Lands, to which the 
Yakama Nation exercises its Treaty Reserved Rights, and traditional use area of the Confederated 
Tribes of the Colville Reservation for hunting, fishing, and gathering resources. Although no federally 
designated Indian reservations overlap with or are in close proximity to the project area, the fish 
resources in the area, and in Icicle Creek specifically, as well as the wildlife and vegetation in the 
project area are of great importance to the Yakama Nation and the Confederated Tribes of the 
Colville Reservation (USFWS 2016; Corps et al. 1995). Both tribes have expressed their rights to fish 
in Icicle Creek. This activity is described in greater detail in Chapter 14 (Tribal Resources) and 
Chapter 15 (Agriculture and Economics). While the previously described Census data identify the 
relative presence of American Indian populations, detailed information defining where the 
specifically affected tribal populations reside (i.e., members of the Yakama Nation and Confederated 
Tribes of the Colville Reservation) is not available. Some portion of the tribal members live on the 
tribes’ respective reservations (i.e., outside of the study area), while others may live within the MSA, 
or in other locations. Within the MSA, as described in Appendix D, the analysis identifies two block 
groups with relatively high proportions of the population that identify as American Indian or Alaska 
Native, as compared to the statewide proportion of one percent for this population. These include 
one area in East Wenatchee where 12 percent of the population describes themselves as Native 
American or Alaska Native, and another directly across the Columbia River in Wenatchee where 18 
percent of the population describes themselves as such. To the extent that fish resources are 
affected by the alternatives, the Yakama and Colville Reservation tribal members participating in 
these fisheries may be uniquely affected. 

7 For example, a ranking of 9 for “unemployment” means that approximately 10 percent of other Census tracts 
also experienced that level of unemployment (ranked as “9”), while 10 percent of Census tracts had higher 
unemployment (ranked as “10”), and 80 percent had lower unemployment (tracts ranked 1 through 8). 
8 Because both Census tracts and block groups are used to identify communities of color, low-income 
communities, and overburdened communities, the analysis assumes that the tract-level environmental health 
disparity ranking applies to all block groups within that tract; this approach may over-estimate the block groups 
that may be overburdened. 
9 Section 16.3.1 describes the communities of color within the study area that may be affected by the alternatives, 
which include populations identifying as American Indian or Alaska Native. 
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Figure 16-4. Communities Ranked 9 or 10 by the DOH Environmental Health 
Disparities Map in the Study Area 

Sources: WDNR 2022; U.S. Census 2020; DOH 2021. 

Additionally, the Yakama Nation cooperatively runs the hatchery program for coho salmon at the 
LNFH (USFWS 2016). Alternatives that affect operations of the LNFH have the potential to impact 
the tribal populations who are employed there. 

16.3.5     Summary of Affected Environment 

Of the 84 total block groups in Chelan and Douglas counties: 

• 21 are Communities of Color: These block groups have percentages of populations of color
ranging between 47 percent and 92 percent. The communities are predominantly
Hispanic/Latino or “other.”

• 58 are Low-Income Communities: These block groups have percentages of low-income
populations ranging from 26 percent to 79 percent of the total block population.

• 6 are Overburdened Communities: These block groups are part of a census tract that is
identified as rank 9 or 10 with respect to overall environmental health disparities identified
by the State of Washington (DOH 2021). Of these, all are also identified as a community of
color or low-income community.



EIGHTMILE DAM REBUILD AND RESTORATION 

DRAFT ENVIRONMENTAL IMPACT STATEMENT 16-11 APRIL 2023 

Overall, 60 of the 84 total block groups in the study area are identified as a community of color, low-
income community, and/or overburdened community (i.e., at least one of the three categories 
above). Together, the population of these block groups account for 64.8 percent of the total 
population of the two counties. 

People of color comprise a proportion of the population in both Chelan and Douglas counties that is 
higher than the state average, with individuals identifying as Hispanic or Latino being the largest 
group of color within the study area. The cities of Wenatchee and East Wenatchee have higher 
percentage of people of color, and in the northwestern part of Douglas County near the town of 
Chelan, all of which are fairly distant from the project area. Low-income communities are distributed 
throughout the study area, particularly around Wenatchee, East Wenatchee, Cashmere, and well 
north of the project area around the town of Chelan. In Chelan County, the overburdened 
communities are limited to areas within the City of Wenatchee. In addition to these communities that 
live within the study area and that may be affected by the alternatives, members of the Yakama 
Nation and Confederated Tribes of the Colville Reservation exercise fishing rights within Icicle Creek 
and may be uniquely affected by the alternatives to the extent that they result in impacts on fish 
populations in the creek.  

16.4 Construction Impacts 
The following section identifies the potential short-term impacts associated with construction, which 
apply across all of the action alternatives.  

16.4.1     Transportation of Equipment and Materials 

Helicopter Use 

Option 1: Heavy-lift Helicopter with Limited Use of Small Helicopter Throughout Construction 

As described in Chapter 7 (Plants and Animals), the heavy-lift helicopter with limited use of a small 
helicopter throughout construction option is unlikely to affect fish and other aquatic resources in the 
study area. As described in Chapter 9 (Noise), helicopter activity in the Eightmile Lake area has the 
potential to generate increased noise levels along Icicle Creek. However, as described in Chapter 14 
(Tribal Resources), the use of helicopters is expected to have no significant adverse impacts on tribal 
traditional cultural practices and populations, which would include tribal fishing on Icicle Creek. No 
other impacts on low-income communities, communities of color, or other overburdened 
communities are expected. 

Helicopter use would occur outside of the Census tracts identified as low-income, communities of 
color, or overburdened communities, so these communities are unlikely to be affected by helicopter 
use. 

Option 2: Limited Use of Heavy-lift Helicopter with Small Helicopter Use for the Majority of 
Materials. 

Like Option 1, Option 2 would not affect aquatic resources in the study area (Chapter 7, Plants and 
Animals), and tribal populations reliant upon fishing in Icicle Creek would not be significantly 
adversely impacted by helicopter use (Chapter 14, Tribal Resources). No significant adverse impacts 
on low-income, overburdened, or communities of color, or tribal populations are expected in the 
area.  
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Road Segment 

Under all action alternatives, repair and replacement of the roadway would not affect fish or aquatic 
resources so long as BMPs are employed for all activities, as described in Chapter 7 (Plants and 
Animals). Therefore, no significant adverse impacts are expected for tribal populations reliant on 
aquatic resources. No other impacts on low-income, communities of color, or overburdened 
communities due to roadway repair activities are expected.  

16.4.2     Dam Construction 

Dam construction would result in higher levels of noise in the vicinity of Eightmile Lake (Chapter 9, 
Noise), visibility of construction activities and personnel in the area (Chapter 11, Visual Resources, 
and Chapter 10, Recreation), and some minimal disruption to fish in the lake from increased 
turbidity and fish removal/relocation (Chapter 7, Plants and Animals). However, as described in 
Chapter 14 (Tribal Resources), construction activities would not affect any traditional cultural 
practices, which include tribal fishing activities on Icicle Creek. Therefore, dam construction would 
not result in significant adverse impacts on tribal populations. No other impacts on low-income, 
communities of color, or overburdened communities as a result of dam construction are expected. 

16.5 Operational Impacts 
This section describes the potential long-term environmental justice impacts of the project 
alternatives from dam operations following the construction phase on communities of color, low-
income, and overburdened communities. This section also considers whether the impacts may be 
disproportionately borne by tribal populations.  

16.5.1     No Action Alternative 

Under the No Action Alternative, some impacts on communities of color and tribal populations may 
occur if the dam continues to operate without failing. Dam failure under the No Action Alternative 
may result in significant adverse impacts on communities of color and tribal populations. 

Status Quo Operations 

Under a scenario in which the dam continues to operate in its present condition, as described in 
Chapter 6 (Water Rights), IPID would not have consistent access to adequate water storage during 
dry years, which may affect the agriculture industry and employees, many of whom are members of 
nearby communities of color and low-income communities. Other water rights holders, such as the 
City of Leavenworth and LNFH, are not legally entitled to water stored and released from Eightmile 
Creek but do receive secondary benefits from that water. These junior water rights holders would 
also likely fall short of adequate water access, which could affect residents who rely on water from 
the City or tribal populations employed by the hatchery. However, as described in Chapter 6 (Water 
Rights), status quo operations are not expected to have significant adverse impacts on water rights. 
Status quo operations are not expected to have any effect on fish resources (Chapter 7, Plants and 
Animals). Therefore, status quo operations under the No Action Alternative are not expected to have 
significant adverse impacts on communities of color, low-income communities, overburdened 
communities, or tribal populations.  

Dam Failure 

Dam failure is a likely outcome of the No Action Alternative (see Chapter 2, Alternatives). In the event 
of dam failure, as described in Chapter 7 (Plants and Animals), most of the lake would drain, killing 
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most fish in Eightmile Lake, Eightmile Creek, and Icicle Creek. Dam failure may also severely damage 
or destroy water intakes at LNFH, reducing or eliminating hatchery operations (Chapter 7, Plants and 
Animals). This outcome would result in significant adverse impacts on members of the Yakama 
Nation and Confederated Tribes of the Colville Reservation who exercise fishing rights in Icicle Creek, 
or who are employed by the hatchery. In the long term, summer flow reductions would significantly 
adversely affect fish populations (see Chapter 7, Plants and Animals), leading to significant adverse 
impacts on tribal populations that exercise fishing rights in Icicle Creek.  

In the event of dam failure, IPID’s water rights may also be adversely affected, as the active storage 
capacity in Eightmile Lake would be further reduced, leading to lower levels of access to water for 
IPID and IPID’s customers. Although IPID will likely be able to exercise their complete diversionary 
water rights during years of average precipitation, significant adverse impacts in the form of impaired 
water rights may occur during years of severe drought. Other junior water rights holders, including 
the City of Leavenworth and the LNFH, may also experience curtailment of diversionary water rights 
following dam failure; however, these effects are not considered significant (Chapter 6, Water 
Rights). Reduced water availability for fish propagation at the fish hatchery under this scenario could 
lead to additional adverse impacts on tribal populations reliant on aquatic resources, as well as 
those employed by the hatchery. However, because LNFH is not legally entitled to the water from 
Eightmile Lake, these effects are not considered significant. Although no low-income, overburdened, 
tribal populations, or communities of color would be affected by reduced delivery of water to 
Leavenworth, reduced water delivery to IPID and its customers could negatively affect the agriculture 
industry, which may result in significant adverse impacts on low-income communities or 
communities of color employed within that industry during years of severe drought. 

Dam failure would flood areas downstream of the dam, which could threaten residences and 
infrastructure (Chapter 12, Public Safety). However, no Census block groups that meet the threshold 
definition of being low-income, overburdened, or communities of color are within the projected flood 
zone. These communities would thus not disproportionately bear the impacts of flooding under the 
No Action Alternative. 

Overall, significant adverse impacts on tribal populations with fishing rights in Icicle Creek would be 
expected in the event of dam failure under the No Action Alternative, and closure of the hatchery 
following damage due to flooding could significantly adversely affect tribal members employed by the 
hatchery. The No Action Alternative may also have significant adverse effects on low-income 
communities and communities of color employed by the agriculture industry.  

16.5.2     Alternative 1: Narrow Spillway with Gates 

As described in Chapter 7 (Plants and Animals), the replacement of Eightmile Dam would bolster 
instream flow, providing dependable flows of water and improving habitat for anadromous and 
resident salmonid species in Eightmile and Icicle creeks. These benefits to fish populations would 
likely benefit tribal populations who rely on fish from Icicle Creek for subsistence use, as well as 
provide benefits related to the cultural significance of fishing as an activity for tribal populations in 
the area.  

Under Alternative 1, water levels in Eightmile Lake may fluctuate seasonally. However, the seasonal 
filling and drawdown of the lake are unlikely to lead to corresponding fluctuations in the waters of 
Eightmile Creek and Icicle Creek. Therefore, fishing opportunities for tribal populations in those areas 
are unlikely to be affected under Alternative 1.  

Alternative 1 would not change the quantity of water provided to the City of Leavenworth, LNFH, or 
the IPID. The agriculture industry is unlikely to face any changes in water availability under this 
alternative. Therefore, members of low-income communities or communities of color working in the 
agricultural sector are unlikely to be affected. The LNFH is similarly unlikely to experience reduced 
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water delivery that would affect operations, and Alternative 1 is thus unlikely to affect tribal 
populations employed by the hatchery. 

No significant adverse impacts from the operation of Alternative 1 on low-income communities, 
communities of color, overburdened, or tribal populations in the Eightmile Lake area are expected. 

16.5.3     Alternative 2: Wide Spillway without Gates 

Operational impacts on low-income communities, communities of color, overburdened, or tribal 
populations under Alternative 2 would be the same as those described above for Alternative 1. 
Alternative 2 is very similar to Alternative 1, resulting in sufficient delivery of water to fulfill the 
existing water rights of IPID, the City of Leavenworth, and the LNFH, and providing the same level of 
benefits to downstream summer flows in Eightmile and Icicle creeks.  

Under Alternative 2, the replacement of Eightmile Dam would bolster instream flow, providing 
dependable flows of water and improving habitat for anadromous and resident salmonid species in 
Eightmile and Icicle creeks. These benefits to fish populations would likely benefit tribal populations 
who rely on fish from Icicle Creek for subsistence use, as well as provide benefits related to the 
cultural significance of fishing as an activity for tribal populations in the area.  

Under Alternative 2, water levels in Eightmile Lake may fluctuate seasonally. However, the seasonal 
filling and drawdown of the lake are unlikely to lead to corresponding fluctuations in the waters of 
Eightmile Creek and Icicle Creek. Therefore, fishing opportunities for tribal populations in those areas 
are unlikely to be affected under Alternative 2.  

Alternative 2 would not change the quantity of water provided to the City of Leavenworth or the IPID. 
The agriculture industry is unlikely to face any changes in water availability under this alternative. 
Therefore, members of low-income communities or communities of color working in the agricultural 
sector are unlikely to be affected. The LNFH is similarly unlikely to experience reduced water delivery 
that would affect operations, and Alternative 2 is thus unlikely to affect tribal populations employed 
by the hatchery. 

No significant adverse impacts on low-income, communities of color, overburdened, or tribal 
populations are anticipated under Alternative 2. 

16.5.4     Alternative 3: Narrow Spillway without Gates 

Operational impacts on low-income, communities of color, overburdened, or tribal populations under 
Alternative 3 differ slightly from the impacts of Alternatives 1 and 2. As described in Chapter 6 
(Water Rights), under Alternative 3, IPID expects to be able to meet their minimum need and be able 
to supplement instream flows, and it is less likely that junior water rights would experience 
curtailment of water delivery than under the No Action Alternative. The reduced storage volume 
compared to Alternatives 1 and 2, however, may provide lower levels of flexibility for water storage 
and release to bolster downstream flows. Fewer benefits are expected for fish habitats and 
downstream water quality under Alternative 3, which may result in fewer benefits to tribal 
populations reliant on fishery resources from Icicle Creek. Although Alternative 3 may result in fewer 
benefits than Alternatives 1 and 2, no significant adverse impacts on low-income communities, 
communities of color, overburdened, or tribal populations are expected. 
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16.6 Avoidance, Minimization, and Mitigation 
Measures  
This environmental justice analysis does not identify significant adverse impacts on communities of 
color, or low-income, overburdened, or tribal populations, except in the following cases: 

• The No Action Alternative (under dam failure) would result in significant adverse impacts on
the Yakama Nation and Confederated Tribes of the Colville Reservation members who
exercise fishing rights in Icicle Creek.

• The No Action Alternative (under dam failure) may also have significant adverse effects on
low-income communities and communities of color employed by the agriculture industry, and
tribal populations employed by the LNFH.

Opportunities for avoidance, minimization, and mitigation of impacts on low-income communities, 
communities of color, or overburdened and tribal populations derive directly from offsetting the 
impacts on those resources that drive potential impacts on these communities. Potential impacts on 
these communities are primarily related to impacts from the following resources: 

• Water rights.

• Terrestrial and aquatic species and habitats.

As such, all mitigation opportunities identified within those resource-specific chapters would serve to 
offset the potential impacts on these communities.  

16.7 Significant Unavoidable Adverse Impacts 
The potential for significant unavoidable adverse impacts on low-income communities, communities 
of color, and overburdened and tribal populations results from unavoidable adverse impacts on the 
resources from which impacts on those communities derive. For those resources, dam failure under 
the No Action Alternative would result in unavoidable adverse impacts, including curtailment of 
diversionary water rights, increase in days where instream flows are not met, and loss of aquatic 
resources and habitats. These unavoidable adverse impacts would result in corresponding 
unavoidable adverse impacts on tribal populations that exercise fishing rights in Icicle Creek. To the 
extent that the agriculture industry is adversely affected by impairment of IPID’s water rights during 
years of severe drought, there may also be unavoidable adverse impacts on low-income 
communities and communities of color that are employed by that industry.  
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CHAPTER 17:     CUMULATIVE IMPACTS 

This chapter evaluates and summarizes the potential cumulative impacts of the project alternatives. 
Cumulative impacts are impacts that could result from the incremental consequences of an action 
(in this case, the project alternatives) when added to other reasonably foreseeable future actions. 
When impacts of an action are viewed individually, they may appear minor, but when considered 
collectively (cumulatively) with the impacts of other actions (especially over a period of time), the 
impacts can be more significant. The purpose of the cumulative impacts analysis is to ensure that 
decision-makers consider the full range of consequences for the proposed project, including the 
project's incremental contribution to cumulative impacts on the environment. The analysis includes 
only the elements of the environment for which cumulative impacts could occur from the reasonably 
foreseeable projects identified: Alpine Lakes Wilderness, Water Rights, Plants and Animals, and 
Recreation. 

17.1 Regulatory Context 
SEPA directs lead agencies to consider the direct, indirect, and cumulative impacts of proposed 
actions.  

17.1.1    Methods 

This analysis provides a broad assessment of potential cumulative impacts related to implementing 
the project. Past, present, and reasonably foreseeable future actions near the project site were 
identified and reviewed. The cumulative impact analysis used the following approach: 

• Identification of geographic boundaries (i.e., the study area). The preceding chapters of this
EIS describe the potential impacts of the project on elements of the environment. As
described in those chapters, the study areas are the areas where the project has the
potential to affect elements of the environment. In general, the study areas include the
project site and surrounding areas. The cumulative impact assessment uses the same study
area for each element of the environment, as the study areas represent the area where the
project, in combination with other past, present, or reasonably foreseeable future actions,
could result in cumulative impacts.

• Identification of reasonably foreseeable future projects and actions within the geographic
and time-based boundaries. These projects were identified by reviewing existing adopted
plans and funded programs for land managers in the area, including the Forest Service, IPID,
and the Icicle Work Group.

• Analysis of the potentially additive or cumulative impacts of these reasonably foreseeable
future projects and actions together with the direct and indirect impacts of the project.

17.1.2    Reasonably Foreseeable Future Projects 

Reasonably foreseeable projects in the vicinity of the project that are known or are projected to occur 
during approximately the same time frame as the proposed project and are anticipated to result in a 
change in baseline conditions were considered in this cumulative impact analysis and are 
summarized below. If any of these projects were constructed at the same time as the Eightmile Dam 
construction, there is a potential for a cumulative impact related to construction traffic, noise, and 
dust in the construction vicinity, but the impact would only be during construction and temporary for 
the duration of the construction activity.  
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None of the activities described below are functionally related or interconnected to this project (i.e., 
one could proceed without the other). Each of the projects would be required to conduct separate, 
project-specific environmental review, as appropriate. Construction of the Eightmile Dam Rebuild 
and Restoration Project would include coordination with other projects to reduce the potential 
cumulative construction impacts to the extent possible. IPID, the Forest Service, and Chelan County 
will continue discussions and provide updates on their respective projects and timeframes. 
Mitigation measures for each project would also decrease the potential for cumulative impacts. 

There are no cumulative construction-related impacts associated with the No Action Alternative for 
any element of the environment. Potential cumulative impacts would be the same for Alternatives 1, 
2, and 3, as described below. Only those environmental elements with potential cumulative impacts 
are described. 

Table 17-1. Reasonably Foreseeable Projects 

Project / Sponsor Description 

Icicle Creek Rockfall Mitigation Project 
Forest Service, FHWA 

The Forest Service and the Federal Highway Administration (FHWA) 
are partnering on a project to mitigate hazardous rockfalls along 
FSR 7600. Road closures will likely occur beginning in August 2023 
for an estimated 10-week period. During this time, scaling of the 
steep slopes adjacent to FSR 7600 will occur to reduce the 
potential for future rockfalls. A segment of FSR 7600 is expected to 
be fully closed during the 10-week construction period from 8:00 
am to 5:00 pm on weekdays, with a 1-hour opening between 12:00 
pm and 1:00 pm, potentially limiting access for workers and some 
supplies. The road will be open on weekends. Excavated material 
from the slopes will transported to the Forest Service fly yard for 
placement.  

Alpine Lake Automation, Modernization, 
and Optimization Project 
Icicle Work Group, IPID, USFWS, Ecology 

Currently, water releases from the Alpine Lakes are manually 
controlled by IPID and USFWS staff hiking into the lakes to 
periodically manage release from existing infrastructure. In drought 
years, water is released from all of the lakes to meet IPID and LNFH 
demand. In non-drought years, partial release occurs, which results 
in water remaining in the lakes (subject to additional drawdown 
periods for maintenance). Automation at Colchuck, Klonaqua, 
Square, Snow, and Eightmile Lake dams would allow for additional 
release from the lakes in non-drought years in a manner that 
maximizes efficiency in an optimized manner. Releases could be 
fine-tuned in a manner that meets irrigation and LNFH needs, while 
also providing instream flow benefits. Automation efforts are still in 
the planning stages so construction efforts at each dam are not 
likely to overlap, but longer term flow benefits would be likely. 

Leavenworth National Fish Hatchery 
Surface Water Intake Fish Screens and 
Fish Passage Projects 
LNFH, U.S. Bureau of Reclamation, Icicle 
Work Group 

The projects propose to rehabilitate, replace, and modernize the 
LNFH intake and delivery system on Icicle Creek by constructing 
new intake headworks, installing compliant fish screens, building a 
roughened channel and fishway that conforms to fish passage 
guidelines, and replacing/lining the surface water conveyance 
pipeline to the hatchery. Upgrades to the LNFH have been 
underway since 2021, and will continue through at least 2023. The 
projects will help decrease fish mortality in Icicle Creek and ensure 
safe, efficient, and reliable delivery of LNFH’s full surface water 
rights from Icicle Creek. 
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Project / Sponsor Description 

Cascade Orchards Irrigation Company 
(COIC) Irrigation Efficiencies and Pump 
Exchange Project 
COIC, Icicle Work Group 

This project consists of replacing the existing COIC system with a 
pressurized delivery system, relocating the point of diversion to a 
location near the confluence of the Wenatchee River and Icicle 
Creek, and intake facilities at that location. Implementation would 
result in increased instream flows in Icicle Creek. 

Enchantment Toilet Maintenance 
Forest Service 

Motorized transport, including helicopter, is prohibited in the 
Wilderness with limited exceptions. The Forest Service has 
approved the use of helicopters for servicing six vault toilets in the 
Alpine Lakes Wilderness, which results in approximately 13 trips 
annually. 

Smart Water Meters 
City of Leavenworth, Icicle Work Group 

The City of Leavenworth has installed smart water meters so each 
account holder can access and analyze water usage against 
weather data to promote water conservation. 

Lower Icicle Riparian Improvement and 
Sediment Reduction Project 
Icicle Work Group 

Several riparian improvement and sediment reduction projects are 
being designed. Upcoming projects may include riparian planting, 
side channel restoration, engineered log jams. 

Tribal Fishery Adaptive Management 
Icicle Work Group 

Projects to develop and implement actions that protect and 
improve the Yakama Nation and Confederated Tribes of the Colville 
Reservation tribal fishery on Icicle Creek (adding power to 
restrooms, installing fish cleaning station, exploring additional 
fishing locations, evaluating stream channel conditions); includes 
evaluating sediment dynamics in plunge pool. 

IPID Water Conservation Measures 
IPID 

District-funded piping and canal lining work to improve water 
conservation. This work is ongoing, and construction typically 
occurs in the canal during non-irrigation time, when water is not 
flowing. 

17.2 Cumulative Impact Evaluation 
This cumulative impact analysis is prepared in accordance with SEPA (RCW 43-21C), the 
SEPA Rules (WAC 197-11-060 and 197-11-792), and the SEPA Handbook (Ecology 2018b). 
The analysis focuses on the projects that may intersect in place and time with the Eightmile 
Dam Project. Only the elements of the environment that would potentially experience 
cumulative impacts are described below. 

17.2.1    Alpine Lakes Wilderness 

Eightmile dam construction is also likely to overlap with toilet maintenance in the Enchantments, 
contributing to additional helicopter noise. Because the number of flights associated with the toilet 
maintenance is low and the timeframe for dam construction disturbance is short (limited to one to 
two seasons). As a result, no significant cumulative impacts to the Alpine Lakes Wilderness are 
expected to occur from the additional helicopter noise. 

17.2.2    Water Resources 

As described in Chapter 1, the Eightmile Dam Rebuild and Restoration Project is one of several early 
actions to be implemented as part of the Icicle Creek Water Resource Management Strategy (Icicle 
Strategy). The Guiding Principles of the Icicle Strategy are intended to provide a comprehensive 
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program of integrated long-term water resource management and habitat restoration actions to 
achieve reliable water supplies and improve instream flows in the Icicle Creek Subbasin (see Chapter 
1 for additional detail). The Icicle Strategy uses best available science to identify and support water 
management solutions that lead to implementation of high-priority water resource projects within the 
Icicle Creek Subbasin. The Icicle Strategy is a comprehensive water resource management plan 
designed to balance and meet out-of-stream and instream water demand and resolve habitat and 
fisheries issues in the Icicle Creek Subbasin. Implementation of the Eightmile Dam Rebuild and 
Restoration Project will result in cumulative benefits to the water resources and instream flow 
volumes in Icicle Creek in conjunction with the implementation of the Alpine Lake Automation, 
Modernization, and Optimization Project, the Leavenworth National Fish Hatchery Surface Water 
Intake Fish Screens and Fish Passage Projects, the COIC Irrigation Efficiencies and Pump Exchange 
Project, the Smart Meter Project in Leavenworth, and the IPID Water Conservation Measures.  

The No Action Alternative could result in long-term cumulative impacts on water resource 
management in the area, by reducing the options available for long-term instream water 
management. Should Eightmile Dam have a catastrophic failure, these impacts would be intensified. 

17.2.3    Plants and Animals 

As described for the Alpine Lakes Wilderness, the Rockfall Mitigation project would potentially occur 
during the same construction time frame as the Eightmile Dam project. Additional construction noise 
has the potential to further impact wildlife in the vicinity as a result of the additional construction and 
disruption, and may result in some wildlife mortality due to increased construction traffic. 
Implementation of the Eightmile Dam Rebuild and Restoration Project will result in cumulative 
benefits to the water resources in Icicle Creek in conjunction with the implementation of the Alpine 
Lake Automation, Modernization, and Optimization Project, and the Leavenworth National Fish 
Hatchery Surface Water Intake Fish Screens and Fish Passage Projects and the COIC Irrigation 
Efficiencies and Pump Exchange Project, the Lower Icicle Riparian Improvement and Sediment 
Reduction project. The combination of these projects will result in cumulative benefits to instream 
flow volumes and fish habitat in Icicle Creek and downstream. 

17.2.4    Recreation 

The Icicle Creek Rockfall Mitigation Project could be ongoing during the construction period for the 
dam. During this time, public access to and from the Eightmile Lake Trailhead and project area 
would be limited due to road closures and construction activities. FSR 7600 is proposed to be closed 
from 8:00 am to 5:00 pm Monday through Friday, with a 1-hour opening from noon to 1:00 pm each 
day. The road would be open on weekends from 5:00 pm on Friday until 8:00 am on Monday to allow 
access for recreationists. These closures are proposed to take place for approximately 10 weeks 
between August 28 to November 8, 2023. Access to trailheads above the road closure will be 
limited, and the timing of the daily closures may result in temporary delays for recreationists to and 
from the area. The road closure, coupled with the construction and helicopter flights to and from 
Eightmile Dam, could further diminish recreational enjoyment during construction due to added 
noise and difficulties with access. Eightmile dam construction is also likely to overlap with toilet 
maintenance in the Enchantments, contributing to additional helicopter noise. 

While some wilderness users may feel their experience is curtailed or is greatly diminished, the 
timeframe for disturbance is short (limited to one to two seasons for dam construction). As a result, 
no significant cumulative impacts to recreation is expected to occur from the concurrent construction 
activities and additional helicopter noise. Refer to Chapter 10, Recreational Resources, for further 
discussion. 
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17.2.5    Tribal Resources 

As previously noted, the Guiding Principles of the Icicle Strategy are intended to provide a 
comprehensive program of integrated long-term water resource management and habitat restoration 
actions to achieve reliable water supplies and improve instream flows in the Icicle Creek Subbasin 
(see Chapter 1 for additional detail). Projects conducted as part of the Tribal Fishery Adaptive 
Management are intended to develop and implement actions that protect and improve the tribal 
fishery on Icicle Creek. Implementation of the Eightmile Dam project will improve instream flows, 
which will benefit tribal fisheries in Icicle Creek. 
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