
The history of land use on Alaska's Kenai River
and its implications for sustaining salmon

Item Type Dissertation

Authors Loshbaugh, Susan F.

Download date 23/05/2023 21:05:02

Link to Item http://hdl.handle.net/11122/4588

http://hdl.handle.net/11122/4588


THE HISTORY OF LAND USE ON ALASKA'S KENAI RIVER 

AND 

lTS IMPLICATIONS FOR SUSTAINING SALMON 

By 

Susan F. Loshbaugh 

RECOMMENDED: 

g, Chair 
ans and the Environment 

APPROVED: 





THE HISTORY OF LAND USE ON ALASKA’S KENAI RIVER 

AND 

ITS IMPLICATIONS FOR SUSTAINING SALMON 

A 

THESIS 

Presented to the Faculty 

of the University of Alaska Fairbanks 

in Partial Fulfillment of the Requirements 

for the Degree of 

DOCTOR OF PHILOSOPHY 

By 

Susan F. Loshbaugh, B.A., M.S. 

Fairbanks, Alaska 

May 2014 



v 

Abstract 

The Kenai River Watershed (KRW), in south-central Alaska, is famous for its salmon.  Urbanization 

along the lower river damages habitat and stresses these valuable fish.  Are the river’s salmon runs 

sustainable if recent land-use trends continue? I used interdisciplinary approaches from environmental 

history and landscape science plus technologies such as geographic information systems (GIS) to describe 

the watershed’s land-use history from 1947 to 2010 and to link land use and watershed management to 

the sustainability of salmon runs.  Although the area appears wild compared to many salmon-producing 

watersheds in other states, it has a long history of intense use and habitat degradation.  Over the past 60 

years the central Kenai Peninsula showed patterns of intensive riverfront recreational use, coupled with 

rural exurban sprawl in the uplands.  Historic damage to salmon habitat included trampled riverbanks, 

bank hardening, dredged canals, diverted creeks, toxic spills, poorly built roads with impassable culverts, 

and the Cooper Lake Dam. More recent threats include cumulative effects, fishing pressure, climate 

change, invasive species, off-road vehicles, and potential septic leaks.  Comparing the Kenai River case 

with land-use histories in 60 other salmon-producing watersheds suggested that the salmon runs are at 

risk due to delayed, cumulative effects of development and potential climate change.  However, since the 

late 1980s people have taken unprecedented and progressive steps to protect healthy watershed habitat 

and reverse past damage.  The high level of community commitment and reserves of undamaged habitat 

provide hope that Alaskans may learn from the grim fate of wild salmon around the world, and take better 

care of their salmon habitat.  I concluded that the sustainability of the salmon runs hangs in the balance 

and offer a list of recommendations to maintain or enhance the resilience of the system. 
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Chapter 1:  Introduction 

The Kenai Peninsula, in south-central Alaska, is famed for its fishing, scenery, and 

quality of life.  It attracts vacationers, retirees, outdoor enthusiasts, and real-estate investors.  

During the 20th century, its population grew roughly 50-fold, according to the US Census.  In 

many ways it is a microcosm of Alaska and other “frontiers,” juxtaposing rapid development with 

wilderness preservation, local economies with outside financial forces, and 21st-century realities 

with pioneer dreams (Cuba 1987; Miller 2009).  

The Kenai Peninsula has a rich social-ecological system, with residents’ livelihoods, 

lifestyles, and values intertwined with the landscape and natural resources.  Yet despite interest 

in the Kenai Peninsula’s natural features, little has been published about the area’s 

environmental history.  

The Kenai River Watershed (KRW) epitomizes the area’s sustainability issues.  It hosts 

the peninsula’s most urbanized areas, protected wild lands, and a salmon fishery dating back to 

prehistory. The Kenai River is the largest on the peninsula and Alaska’s most heavily fished 

river, with about 340,000 angler-days per year by 2000 (Weiner 1998).  This hugely popular 

fishery depends upon wild salmon runs that have proven fragile in other urbanizing parts of the 

world.  The watershed under study encompasses about 2,200 mi2 (5,700 km2), two large lakes, 

two incorporated cities, and four unincorporated communities.  Its resource managers and 

decision makers struggle with issues of catch allocation, habitat preservation, and cumulative 

human effects.  In that sense, the KRW exemplifies problems facing salmon-producing 

watersheds throughout developing areas of the North Pacific rim. 

Salmon – despite their high economic and social value – have dwindled and died out 

around the world as industrial civilization has transformed the basins where the fish reproduce 

(Montgomery 2003).  As we enter the third millennium, many Pacific salmon stocks face 

uncertain futures.  Human changes to salmon habitat have been identified as the primary cause of 

decline and extinction of salmon stocks in the Pacific Northwest (Gregory and Bisson 1997). 

Managers described Alaskan salmon stocks as relatively healthy.  Willa Nehlsen,1 who tracked 

the status of Pacific salmon stocks, wrote: 

1 Nehlsen was a salmon biologist who worked for the Pacific Rivers Council and later the US Fish and 
Wildlife Service (USFWS), according to a 1996 press release from Oregon State University, accessed 
Nov. 29, 2013: http://oregonstate.edu/ua/ncs/archives/1996/dec/three-named-sea-grant-advisory-council. 

http://oregonstate.edu/ua/ncs/archives/1996/dec/three-named-sea-grant-advisory-council
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Failure to reverse freshwater habitat destruction could mean that the foreseeable 

future will see Pacific salmon all but extinct south of British Columbia.  At the 

same time, Alaska and British Columbia, which enjoy relatively robust salmon 

populations, should prevent further freshwater habitat degradation; the ocean 

conditions that favor them today will not last (Nehlsen 1997, 48). 

Phil Mundy,2 writing about sustaining Alaska salmon, reiterated the primacy of habitat: 

Comparing the history of fisheries in Alaska with those in the Pacific Northwest, 

we see that some Alaskan runs bounced back from ‘decades of apparent 

overharvest’ whereas runs in more developed areas have withered despite 

complete harvest closures. This implies that, in the long term, habitat is key to 

survival (Mundy 1998, 31). 

1.1 The thesis question 

Is Alaska protecting its freshwater habitat adequately to sustain its salmon runs?  In this 

thesis, I explore the question: Are the wild salmon runs doomed to decline if recent trends of 

human land use in the Kenai River Watershed (KRW) continue? 

Rapid development is transforming landscapes on the Kenai Peninsula and in the 

Matanuska-Susitna Valley, while proposed mining could forever alter the headwaters of Bristol 

Bay.  State leaders promote growth and development (Weeden 1992; Ross 2006).  Mundy is not 

the only fisheries biologist to express concern that Alaskans need more precautionary and 

proactive management to sustain salmon.    

“Our wild salmon populations are doomed to follow the same pattern of loss as those in 

the rest of the Pacific Northwest only if we apathetically and myopically continue to practice the 

permissive habitat policies of the past,” wrote Kenai River biologists Ken Tarbox and Terry 

Bendock (Tarbox and Bendock 1996). 

2  Mundy later served as the director of the National Marine Fisheries Service (NMFS) Auke Bay 
Laboratories in Southeast Alaska, a division of the Alaska Fisheries Science Center (Accessed Nov. 29, 
2013: http://research.noaa.gov/InDepth/MeetOurScientists/CurrentScientist/TabId/546/ArtMID/2688/
ArticleID/10328/Mundy-Phil.aspx) 

http://research.noaa.gov/InDepth/MeetOurScientists/CurrentScientist/TabId/546/ArtMID/2688%20/ArticleID/10328/Mundy-Phil.aspx
http://research.noaa.gov/InDepth/MeetOurScientists/CurrentScientist/TabId/546/ArtMID/2688%20/ArticleID/10328/Mundy-Phil.aspx
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Pacific salmon (genus Oncorhynchus) epitomize the ecosystem services and wilderness 

values that draw people to the Kenai Peninsula.  Millions of dollars have been spent on 

preserving and restoring the Kenai River habitat where these fish reproduce and grow before 

migrating to sea.  Burgeoning human population, ocean alterations, and climate change, make it 

likely that the Kenai Peninsula will face unpredictable threats during this century.  Yet people 

controlling the region’s future hold widely divergent opinions on the future of the watershed’s 

salmon stocks.   Twenty years ago, the Kenai River Cooperative River Basin Study pointed to the 

risks of cumulative watershed land use: 

Attention to long-term, cumulative impacts, however, is critical when dealing 

with land uses like those common along the Kenai River.  These land uses – 

which develop at one small site after another – produce impacts that appear 

minor and insignificant when considered site-by-site, but that may be significant 

when looked at in terms of total impact.  Such impacts can be difficult to assess, 

quantify, or predict.  …Understanding and addressing such cumulative impacts 

will be critical in sustaining Kenai River resources (Lehner 1994, V-7). 

A generation later, despite heroic efforts to sustain the resource, concerns about 

cumulative impacts endure.  The Kenai Peninsula Fish Habitat Partnership, in the executive 

summary of its 2011 strategic plan, wrote: “Threats to fish habitat on the Kenai Peninsula include 

increased population growth, unregulated development, habitat fragmentation, degraded water 

quality, loss of water quantity, and climate change” (pg. 4). 

Given the development patterns since the mid-20th century, can the Kenai River’s wild 

salmon endure? To explore this issue, I asked:  

• Can development coexist with salmon habitat?

• How do people, land, fish, and the river interact?

• How and why did land-use patterns change over time?

• Can Alaskans learn from mistakes elsewhere and not repeat the destruction of salmon?

I used a transdisciplinary, environmental history approach to examine the land-use

history of the KRW and its implications for sustaining wild salmon runs. 

http://www.itis.gov/servlet/SingleRpt/SingleRpt?search_topic=TSN&search_value=161980
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1.2   Goals for this study 

People working with the Kenai River hope to avoid mistakes made elsewhere and to 

conduct human affairs in a manner compatible with wild salmon survival.  The goal of this 

dissertation is to provide questions, information, and insights that the community and managers 

can use to improve decision making and enhance prospects for future quality of life through 

healthy salmon runs and other valued ecosystem services.  Contributions from this study include: 

• The first holistic look at the watershed landscape (previous Kenai River studies of human

influences on habitat focused on the river corridor, bank and riparian zone).

• The first integrated look at the watershed landscape over a span of generations (rather

than just a few years or a few sample points in time).

• Detailed data about development in space and time that could improve modeling

forecasts by providing quantified data for hindcasting.

• The first opportunity in Alaska and in a healthy salmon-producing system to apply the

emerging interdisciplinary approaches of environmental history and land-change science.

• Creating the first digital datasets to express historic information such as homesteading

records in a format compatible with mapping software.

• Recommendations for community and management use.

1.3  The Kenai River Watershed social-ecological system 

Fikret Berkes and Carl Folke pioneered the use of the term "social-ecological system” in 

the 1990s to emphasize the concept of “humans-in-nature” (Folke 2006).  The KRW can be seen 

as a social-ecological system because, as described by Chapin, Folke, and Kofinas (2009), its 

people depend on resources and ecosystem services, while their activities influence ecosystem 

dynamics. 

In the KRW, circa 2010, human activities were embedded in a landscape that remained 

largely “natural” and asserted itself via weather, topography, wildlife, tectonic forces, volcanism, 

soil conditions, and other physical realities.  The Kenai River itself unleashed destructive forces 

of erosion and flooding, and provided ecosystem services such as fish, water, scenery, wildlife 

habitat, flushing of contaminants, and the riverine transportation corridor.  People perceived the 

river, which shares the name of the entire peninsula and the largest town, as central to the area’s 

identity. 
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Fig. 1: Location of the Kenai Peninsula, Alaska.  Satellite imagery 
mosaic dated Jan. 2012, courtesy of Geographic Information 
Network of Alaska (GINA). 

1.3.1 Location 

The Kenai Peninsula lies midway along Alaska’s gulf coast, just south of Anchorage. 

Roughly the size of New Hampshire, with about 9,000 mi2 (23,000 km2) of dry land, it extends 

into the Gulf of Alaska between Cook Inlet and Prince William Sound. Along its longest axis 

from Point Possession to Chugach Passage, it stretches about 140 mi (225 km). The latitude line 

of 60° north runs through the peninsula, about the same latitude as Hudson Bay in Canada, 

Britain’s Shetland Islands, Finland’s Helsinki and Russia’s St. Petersburg and Magadan. In terms 

of longitude, the peninsula straddles 150° west, putting it almost exactly (but very far) north of 

Tahiti.  

1.3.2 Brief physical 

watershed overview 

The Kenai 

River runs west roughly 

along the 60° North 

parallel and traverses 

the two landscapes that 

dominate the peninsula.  

In the east, the 

headwaters drain the 

steep, glaciated Kenai 

Mountains.  Moving 

west, the river flows 

across the plateau of the 

Kenai Lowlands before 

emptying into Cook 

Inlet. 

The Kenai 

Peninsula lies in a 

transition zone between 

the maritime climate of 
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Southeast Alaska and the continental climate of the Interior.  The Kenai Mountains catch 

moisture from the Gulf of Alaska, but the Kenai Lowlands lie in the mountains’ rain shadow. 

1.3.3 Historical watershed overview 

The Kenai Peninsula was covered by ice at the peak of the Quaternary ice age 

approximately 23,000 years ago (Reger et al. 2007).  Boreal flora and fauna colonized the 

landscape as ice retreated.  Humans were among the first animals to reenter the Kenai area, 

arriving before spruce trees and moose (W. Workman 1996).  Indigenous people lived sustainably 

with salmon for millennia (Mishler 1985; Boraas 2009a).  Euro-American industrial civilization 

began to influence the landscape in the late 1800s, but the human footprint remained limited to 

coastal villages and upland mining camps until a surge of immigration after World War II (WW2) 

set the area on a development course similar to land-change trajectories already underway in the 

western United States (US). 

Natural resource exploitation always was the foundation of the local economy.  

Commercial salmon fishing became a major industry in the 1880s, and sport fishing became 

important as early as the 1920s. 

1.4   Selection of salmon (Oncorhynchus spp.) as the primary focus species 

I chose salmon as my primary species of focus due to their multifaceted importance to the 

social-ecological system.  The largest fish in the river and ecological indicators of good water and 

habitat quality, they symbolize the ecological services and natural amenities of the central Kenai 

Peninsula for residents and visitors alike.   

Additional reasons for focusing on salmon included: 

• Intense public interest in the status and sustainability of wild salmon runs for social,

economic, and cultural reasons, as shown by diverse stakeholders’ involvement in

organizations, agency processes, and aspects of watershed management.

• Data about runs in the river dating back more than a century.

• Numerous biological studies about salmon habitat and stock health in recent decades.
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Fig. 2: Visitors’ center at Soldotna.  Note the recurring chinook salmon motif. Photo 2009 
by S. Loshbaugh. 

• Some runs spawn in the lower river where anthropogenic effects are greatest, and

juveniles rear in many parts of the watershed.

1.4.1   Kenai River salmon 

The Kenai River produces five species of Pacific salmon: 

• Chinook or king (O. tshawytscha)

• Sockeye or red (O. nerka)

• Coho or silver (O. kisutch)

• Pink or humpy (O. gorbuscha)

• Chum or dog salmon (O. keta)

Salmon have varied habitat requirements during different stages of their complex life

cycle (Quinn 2005).  In freshwater, they require cool, clean, flowing water.  Salmon eggs and 

hatchlings shelter in gravel flushed with oxygenated water.  When they emerge as fry, they need 

food, shelter from predators, and the ability to move among diverse river habitats, including 

refuges with slow currents and sites such as lakes and deep pools for wintering. 

1.4.2   Vulnerabilities of salmon to anthropogenic stressors 

Studies elsewhere show that salmon are more vulnerable to human habitat disturbances 
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than most other fish (Schueler 1994).  Concerns about human influence on Kenai River aquatic 

habitat focused most on chinook salmon because of their high value and low numbers.  Studies of 

salmon habitat in the river concentrated on the needs of juvenile chinook (Estes and Kuntz 1986; 

Litchfield and Flagg 1986; Bendock and Bingham 1988; Bendock 1989; Hauser et al. 2000).  

Most vulnerable is the late run of chinook, which spawn in the lower mainstem of the river, 

subject to the most intense angler pressure and adjacent land development.  In 2013, the state 

launched a research effort to explore chinook mortality, and identified counting Kenai River 

smolts as a priority (ADFG Chinook Salmon Research Team 2013). 

The other salmon species in the KRW deemed vulnerable is the coho.  Little monitoring 

has been done of these fish, which rely upon upland habitat including wetlands and small creeks.  

Predatory pike (Esox lucius), off-road vehicles, a drying landscape, and rural development 

threaten coho more than they do other salmon species.  

1.4.3   Data availability on Kenai River salmon stocks 

Data on salmon throughout their range are spotty and complicated.  Data are abundant 

but leave many unanswered questions.  In the specific case of the Kenai River, some records date 

back to the 19th century, when fish processors reported annual “pack” in cases of canned salmon 

exported from the canneries at the river mouth.  No scientific research or resource management 

existed until after statehood, and it wasn’t until the 1970s that biologists first studied the river 

ecology.  Much effort went into the basic problem of trying to count the returning adult fish, 

catch, and the escapement (Eggers, Skvorc, and Burwen 1995; Ruffner 2010; Kohl 2011).  As 

early as 1960, the state began counting sockeye returning to the Russian River.  In 1974, it began 

tracking the sport catch of chinook on the Kenai (Gamblin et al. 2004). 

Chinook and sockeye were the only two fish species in the KWR that received ongoing 

attention from scientists.  In the mid 1980s, a series of studies looked at juvenile salmon and how 

they used habitat (Burger, Wilmot, and Wangaard 1985; Estes and Kuntz 1986; Bendock and 

Bingham 1988; Bendock 1989).  A different series of studies in the 1990s looked at 

anthropogenic damage to fish habitat, emphasizing riverbanks (Lehner 1994; Liepitz 1994; 

Dorava and Moore 1997).  21st-century work on the two species included weir counts, tagging, 

and an on-going, problematic effort to achieve precise counts of chinook moving into the river 
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using sonar technology (Neyman 2011a).  The result was a plethora of numbers relating to Kenai 

River salmon in recent decades, but less about the numbers’ accuracy or context3. 

1.5   Significance of the KRW case study for sustainability science 

The term “sustainability” has been used many ways in many contexts.  Exploring its 

ramifications lies beyond the scope of this study.  For this study, I started from the classic 

definition of sustainable development from the 1987 Brundtland report: "Sustainable 

development is development that meets the needs of the present without compromising the ability 

of future generations to meet their own needs" (Brundtland 1987).  This definition overlaps, to 

some extent, with the concept of “sustained yield” used in fisheries management and enshrined in 

the Alaska state constitution4.  In the context of the Kenai River and its salmon runs, I defined 

sustainability as the maintenance of salmon returns at levels adequate to provide natural 

reproduction of stocks while allowing for some harvest by humans.  Adequate returns, however, 

involve not only the absolute quantity of fish, but also their size, age structure, genetic diversity, 

and distribution among traditional salmon habitats in the KRW (Lackey, Lach, and Duncan 

2006). 

1.5.1   The KRW as a case study for anadromous watersheds 

In most urbanizing anadromous watersheds, changes to the landscape and to salmon runs 

predated accurate records, whereas on the Kenai Peninsula records exist of the earliest stages of 

the changes.  Factors known to harm salmon runs in many places – dams, introduced hatchery 

stocks, blatant over fishing, clear-cut logging, channelization, and irrigation diversions – are 

essentially absent from the KRW, allowing for investigation of more subtle interactions between 

people and habitat.  People living in the watershed made substantial efforts to implement fish-

friendly policies and land-management practices, such as imposing 50-foot riparian buffer zones, 

replacing hanging culverts, and banning waterfront structures like jetties and retaining walls.  At 

the same time, they undertook state-of-the-art riverbank restoration projects in efforts to undo 

past damage and restore fish habitat.  The Kenai River case is an opportunity to evaluate the 

3 This is only one example of weaknesses underlying salmon management that lie beyond the scope of this 
study.  Problems include lack of evidence supporting theoretical and mathematical models used to calculate 
catch quotas and escapement goals (Knudsen and Doyle 2006; Munro and Volk 2010). 
4 Article VIII, Section 4. 
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efficacy over time of such attempts to foster the coexistence of people and salmon in a shared 

landscape. 

1.5.2   The Kenai Peninsula as a case study for land-use, land-cover change 

The Kenai Peninsula’s low population density made it possible to sample large and 

diverse areas while dealing with communities small enough to track individually through time.  

Until the end of WW2, the area was sparsely inhabited by any definition.  Widespread land-use 

changes and most structures are recent enough to be documented in photographs and records.  

Given the incremental, threshold-sensitive, and delayed nature of watershed degradation, 

understanding this early phase of anthropogenic landscape change is valuable. 

The area was in the early stages of anthropogenic disturbance (Wertheimer 1997).  In the 

early 21st century, it still provided habitat for several species particularly sensitive to human 

disturbance and now rare in settled areas. In addition to salmon, these include brown bears (Ursus 

arctos), trumpeter swans (Cygnus buccinator), and common loons (Gavia immer). 

1.5.3   The Kenai Peninsula as a case study for boreal ecosystem sustainability 

Around the world, high-latitude ecosystems experience rapid population changes, climate 

changes, and burgeoning resource extraction activities.  Despite their growing importance, they 

received little attention in international case studies of global land change (Global Land Project 

2005; Costanza, Graumlich, and Steffen 2007). 

Table 1:  Twentieth-century population changes compared.  Sources: US Census Bureau 
(www.census.gov); Wikipedia; Kenai Peninsula Borough. 

1900 population 2000 population Ratio 2000:1900 % increase 
World 1,650,000,000 6,070,000,000 3.68 268 
USA 76,094,000 281,400,000 3.70 270 
Alaska 63,592 626,931 9.86 886 
Kenai Peninsula 1,260 49,691 39.44 3,844 

During the 20th century, beginning with a small base, the Kenai Peninsula population 

grew at a faster rate than that of Alaska, the US, or the world as a whole.  The watershed also 

experienced oil and gas drilling in previous wilderness areas. 

The KRW system likely is on the brink of significant climate changes.  Evidence such as 

the shrinking of icefields that feed the Kenai River (Adalgeirsdottir, Echelmeyer, and Harrison 
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1998; Arendt et al. 2002; Hall, Giffen, and Chien 2005), rising treelines in the mountains (Juday 

et al. 1998), and drying of boreal lakes and wetlands (Klein, Berg, and Dial 2005) in the area 

suggested the watershed’s hydrology would change in response to long-term warming.  Thus, this 

study could provide useful baseline data to compare to future changes. 

1.6   Structure of this dissertation 

This dissertation is a monograph, but differs from the conventional chapter framework in 

several respects.  After the literature search (Ch. 2) and methods (Ch. 3), the subsequent chapters 

mingle background and results.  The reason for this is that so little peer-reviewed literature had 

been published about the study area that I had to write my own environmental history background 

material, using primary and secondary sources (described in Ch. 3). 

Chapters 4 through 8 provide background and results about the watershed, divided by 

subject emphasis.  The approach is iterative, leading the reader through the same times (the study 

period from the end of WW2 to the early 21st century) and places (the KRW landscape, especially 

the lower river area) from different perspectives.  The purpose is to convey a deepening 

understanding of the complex and changing social-ecological system that links salmon, people, 

and the land. 

• Ch. 4 focuses on the physical background.  It describes the geography, geology,

hydrology, ecology, and change processes that shape the aquatic habitat and influence

people’s use of the landscape.

• Ch. 5 traces the basic history of the watershed, its context on the Kenai Peninsula and in

Alaska.  It focuses on the socioeconomic foundations of the area’s settlement,

demographics, and economics with emphasis on the use of natural resources.

• Ch. 6 discusses Kenai River salmon and the history of the fisheries that harvest them.

First it describes the wild salmon runs.  Then it traces the evolution of the diverse

fisheries (subsistence, commercial, sport, and personal use), their management, and how

salmon fishing influenced watershed communities.

• Ch. 7 delves specifically into land use, drawing upon the historical trends and changing

fisheries described in the previous two chapters.  It describes development trends,

management, regulation, and interactions with fisheries, showing how over time land use

changed and affected freshwater fish habitat.
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• Ch. 8 traces land-use planning and habitat protection in the study area.  It describes the

role of government and nonprofits in influencing land-use impacts on salmon, changing

community relations to the river, and actions taken to preserve or restore salmon habitat.

The chapter concludes with a case study of one controversial subdivision that highlights

the social and ecological difficulties of managing land near the river.

• Ch. 9 compares the KRW to other salmon-producing watersheds on the northeast Pacific

coast.  Using a meta-analysis of watershed studies in the western US and British

Columbia, it examines relations between available land-use metrics (such as human

population, road density, and impervious surfaces) and the status of wild salmonid stocks.

The results show a spectrum of land-use impacts on salmon sustainability.  The goal is to

put the KRW in context to enhance our ability to project effects of probable development

trends.

• Ch. 10 provides a brief review and discussion of scenarios for the watershed’s future, at

least to circa 2050.

• Ch. 11 concludes the dissertation with my comments about the project and a list of

recommendations for stakeholders.

A map atlas, additional background material, and data are included in appendixes at the

end and on the accompanying compact disk. 
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Chapter 2:  Literature review: land-use influences on salmon habitat 

This literature review focuses on land-use influences on rivers and aquatic organisms in 

general and salmon in particular.  Extensive evidence documented that land use compromises 

freshwater ecosystems even in the absence of dams or diversions (Frissell 1993).  Few 

publications specifically addressed this topic in rural Alaskan landscapes, but much work from 

other parts of the world explored the complex topic of anthropogenic land-use influences on river 

ecosystems. 

2.1   Defining terms and concepts 

Humans change both riverine and marine habitats essential to salmon.  People influence 

freshwater salmon habitat both directly, by modifying waterways, and indirectly, via changes to 

land that drains to rivers where salmon reproduce.  This thesis focuses on those indirect, and often 

subtle and complex, land-use changes. 

2.1.1   Land use definitions 

Land use is related to but distinct from land cover (Hulse, Gregory, and Baker 2002).  For 

example, “agriculture” is a land use, and “forest” is a land cover.  Often agricultural land use 

features land covers such as grassy pasture or devegetated, freshly plowed ground.  Forest cover 

might be a wild tropical jungle, second-growth in a Pacific Northwest timber reserve, or a tree-

covered residential suburb.  An orchard would be both agricultural and forest land.   

For this study, I define “land use” as humans’ intentional alterations of land cover.  Note 

that the outcomes of “intentional alterations” are not necessarily predictable or desirable. 

Modern land-use studies commonly use remote sensing and geographic information 

systems (GIS) to collect and analyze data, but classification of digital imagery of land cover into 

land-use categories varies and presents numerous technical challenges (Roth, Allan, and 

Erickson 1996; Lunetta and Elvidge 1998; Brenden et al. 2006).  Despite advances, it remains 

difficult to compare watershed studies from different times and places.  The land uses most 

studied in relation to fish habitat are urbanization, forestry, and agriculture.  Other uses include 

mining (Bruns 2005), filling of wetlands, and human-caused burning.  Most studies of effects on 
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streams or rivers focus on one type of land use, and many individual processes by which land 

use alters streams or rivers are well understood. 

Note that humans are not the only animals that use land and modify it in ways that 

impact ecosystems.  Scavengers recycle nutrients, and herbivores alter vegetation.  Beavers 

(Castor canadensis) are noted for their effects on salmon-producing riverine habitat in North 

America, as they alter flow patterns, move sediment and large woody debris, and harvest riparian 

and aquatic vegetation (Cederholm et al. 2000; Wohl 2005). 

2.1.2   Salmon overview 

The common name “salmon” in the US refers to several anadromous fish species that 

spawn once, in the genera Oncorhynchus (in the Pacific) and Salmo (in the Atlantic).  Other 

species in those genera which remain in fresh water or spawn multiple times often are called 

“trout” but the complex life histories of these fish can blur such distinctions.  Members of those 

two plus related genera are called “salmonids.”  In this study, I refer to anadromous, single-

spawning fish of the genus Oncorhynchus as “Pacific salmon,” the species Salmo salar as 

“Atlantic salmon,” and the members of the family Salmonidae collectively as salmonids. 

Table 2: Major salmonids of the North Pacific region. All are members of the family Salmonidae.  
An asterisk indicates a species that occurs in the Kenai River, its tributaries, or its estuary. 

Genus Species Common name 
Oncorhynchus tshawytscha Chinook (or king) salmon* 

kisutch Coho (or silver) salmon* 
nerka Sockeye (or red) salmon* 
gorbuscha Pink (or humpy) salmon* 
keta Chum (or dog) salmon* 
mykiss Steelhead or rainbow trout* 
masou Masu (or cherry) salmon 
clarkii Cutthroat trout 

Salvelinus malma Dolly Varden char* 
alpinus Arctic char 

Hucho taimen Siberian taimen 
Thymallus arcticus Arctic grayling* (introduced) 
Stenodus leucichthys  Sheefish or inconnu 
Prosopium cylindraceum  Round whitefish* 
Coregonus laurettae Bering cisco* 

nelsonii Alaska whitefish 
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Fig. 3: Conceptual diagram of the two steps linking human land use to fish stocks.  
Adapted from May 1998. 

2.1.3   Habitat influences 

Anthropogenic land-use influences on habitat of salmon (specifically) and fish 

(generally) can be divided into two steps:  

• first, land-use impacts on streams and rivers, and,

• second, stream and river impacts on salmon populations (May 1998).

The processes of the first step are primarily physical, studied via the disciplines of hydrology, 

geomorphology and water chemistry.  The processes of the second step are primarily ecological 

and studied via ichthyology, landscape ecology, population biology, and aquatic community 

ecology.  Disturbances propagate through a “land-cover cascade” of abiotic processes from 

terrestrial stimuli to biotic, aquatic responses (Burcher, Valett, and Benfield 2007). 

2.1.4   Dimensional and scalar considerations 

Watershed systems have geometric characteristics related to their structure and 

functions.  Their geometry differs from terrestrial landscapes, requiring watershed scientists to 

apply unique perspectives (J. V. Ward 1989).  Rivers have a dendritic structure (Fagan 2002).  

Banks are linear, and movement downstream can be considered as a one-dimensional vector.  

Interfaces between water and air or water and substrate are two-dimensional. 

Although people often view landscapes as two-dimensional, the third spatial dimension 

is crucial to watershed science.  Hydrologists emphasize the importance of atmospheric water 

and, especially for river systems, groundwater (Brooks et al. 2003).  Water below and next to the 

visible channel mingles with river water in what is called the hyporheic zone, and this circulation 

is vital for salmon especially when eggs and fry reside below surface gravel (Dahm et al. 2006; 

Wartinbee 2009).  In addition, groundwater feeds streams via springs.  This flow can transmit  
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nutrients or pollutants, and during times of low precipitation or melt, contribute much of the river 

flow (Poff et al. 1997).  Time provides a fourth dimension.  Watershed processes play out over 

temporal scales ranging from minutes (e.g., an oil spill) to eons (e.g. mountain formation).  

Weather, climate, vegetation, and geologic conditions all influence those water movements. 

The surrounding uplands divide into drainages.  These range from surfaces feeding into 

the rivulet of a first-order stream to the vast continental-scale basins of the world’s great rivers.  

Studies indicate that processes dominating the linkages between landscapes and waterways vary 

with scale (Benda et al. 1998; Wang, Seelbach, and Lyons 2006).  Empirical studies have 

explored issues of scalar dynamics, comparing riparian land-use effects to those for the watershed 

as a whole.  Although some found subtle distinctions (Lammert and Allan 1999; Wang et al. 

2001), in general riparian strips and watersheds correlated strongly both in land-use patterns and 

detectable effects on physical or biotic stream indicators (Roth, Allan, and Erickson 1996). 

Writing about these dimensions and scales, J. V. Ward (1989, 6) concluded, “Only by 

applying a broad spatio-temporal perspective can we hope to comprehend the dynamics of 

pristine lotic5 ecosystems and the consequences of anthropogenic disruption on interactive 

pathways.” 

2.1.5   Watershed approach 

In the US, the term “watershed” is applied generically at all scales, but “drainage” tends 

to denote a small area and “basin” a very large one.  In other English-speaking countries, the term 

“catchment” often is used instead of “watershed” (Forman 1995).  Referring to the Kenai River 

drainage, I will use the term “watershed” because that term dominates in Alaska.   

The watershed approach uses interdisciplinary tools to examine things beyond the river 

corridor that interact with riverine systems.  These things include subsurface waters, ecosystems, 

human activities, and land throughout a drainage area.  The approach recognizes that rivers 

influence their surroundings, and the surroundings influence rivers.  The Environmental 

Protection Agency (EPA) described the watershed approach as a broad, adaptive and multifaceted 

approach that involves all stakeholders (including communities, government, and private entities) 

in coordinating strategies to address priority goals in managing water resources based on sound 

science (EPA 2011).  The watershed approach can be challenging to apply because societal 

5 Pertaining to flowing fresh waters. 
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boundaries for study, jurisdiction, or resource management seldom match the natural and physical 

boundaries of a watershed (McGinnis 1999). 

2.1.6   Historical approach 

The temporal dimension is important in this type of complex system (Bayley 2002; 

Wayland et al. 2002; Entwisle and Stern 2005).  Studies of physical and ecological processes 

linking land use and fish survival suggest significant and varied time lags (Decamps et al. 1988; 

Harding et al. 1998). 

These findings correspond to findings in other areas of environmental science pointing to 

the importance of legacy effects (Liu et al. 2007).  Past events and conditions may have played 

crucial roles in determining trajectories of change that we are barely beginning to understand.  

The corollary implication of legacy effects is that current human actions may determine future 

outcomes in ways that are not obvious at present. The Millennium Ecosystem Assessment (2005, 

11) flagged this as a topic of concern, saying:

It is difficult to assess the implications of ecosystem changes and to manage 

ecosystems effectively because many of the effects are slow to become apparent, 

because they may be expressed primarily at some distance from where the 

ecosystem was changed, and because the costs and benefits of changes often 

accrue to different sets of stakeholders.  Substantial inertia (delay in the response 

of a system to a disturbance) exists in ecological systems.  As a result, long time 

lags often occur between a change in a driver and the time when the full 

consequences of that change become apparent. 

A growing interest in paleoclimate and environmental history focuses on these concerns 

(Gregory and Bisson 1997; Foster and Aber 2004; Costanza, Graumlich, and Steffen 2007). 

2.1.7   Conceptual diagram of influences 

Incorporating historical and temporal concerns, the revised conceptual diagram looks like 

this: 
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Fig. 4: Conceptual diagram showing the temporal dimension of land-use influences on 
fish stocks via river habitat. 

This four-dimensional framework can be expanded to include the drivers of land use, 

which are primarily historical processes.  Note that all these linkages are complex, interlinked, 

and usually feature feedback loops. 

2.2   Land-use effects on rivers 

The human land uses that affect rivers can be loosely grouped into two categories: 

urbanization and resource development.   

Urbanization is a broad category of land use that includes transportation, commercial, or 

civic infrastructure, and a spectrum of residential development from individual homes to dense 

multi-family units.  In its broadest sense, it includes rural, exurban, suburban, and urban 

construction.  Some urban rivers have been severely degraded by direct inputs of sewage and 

pollution and by structural modifications such as channelization and dredging (Montgomery 

2003; Wohl 2004).  Indirect effects may include runoff and groundwater contamination.  

Urbanization-related land uses directly influencing waterways include devegetation, roads, and 

other impervious surfaces.   

Resource development refers to activities that remove or rearrange physical things from 

the environment such as trees or coal.  For renewable resources, it is called harvest.  For non-

renewables, use is called extraction.  Direct inputs of chemicals or waste byproducts or 

modifications such as dredging and channelization related to resource industries have degraded 
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some rural rivers.  Often urbanization and resource extraction overlap, as when land is logged to 

clear it for residential development.  The resource development activities that use land in ways 

most relevant to river condition are logging, agriculture, and mining. 

2.2.1   Devegetation 

Devegetation is common to many land uses.  It may increase water temperatures by 

removing shading (Schueler 1994; LeBlanc, Brown, and FitzGibbon 1997; Nagasaka and 

Nakamura 1999; Peterson and Kwak 1999), increase erosion by removing roots, and deprive 

aquatic systems of nutrients or cover from riparian vegetation or woody debris (Coulton, 

Williams, and Benner 1996; Nagasaka and Nakamura 1999; Cederholm et al. 2000).  

Disturbance may be significant even at low densities of development (Lohse et al. 2008). 

2.2.2   Impervious surfaces 

Impervious-surface extent emerged as a crucial indicator of land-use effects on 

watersheds (Schueler 1994; Gergel et al. 2002; Allan 2004).  Anthropogenic impervious surfaces 

include pavement, roofs, and compacted ground (Mallin et al. 2000; DeFee 2003).  Natural 

impervious surfaces include exposed rock and some soil types.  Studies show that freshwater 

organisms decline in response to impervious coverage, but there is less clarity about how 

sensitive they are. In a widely cited review, Schueler (1994) writes, “Salmonid fish species (trout 

and salmon) and anadromous fish species appear to be most negatively impacted by impervious 

cover” (pg. 106).  Klein (1979) also reported that trout were more sensitive to imperviousness 

than non-salmonids.  A study in Ontario found no salmonids remained in drainages with 9% or 

more imperviousness (Stanfield, Gibson, and Borwick 2006). 

The National Marine Fisheries Service (NMFS), setting guidelines for habitat for 

endangered California salmon, categorized total impervious surface levels as: 

• Very good – 0 to 3%

• Good – 3.01 to 7 %

• Fair – 7.01 to 12 %

• Poor – more than 12 % (NMFS 2010)

Most studies linking impervious surfaces to aquatic ecosystems use stream 

macroinvertebrates rather than fish as indicator species.  Damage to benthic6 invertebrates has 

6 Refers to things on the substrate at the bottom of the water. 
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been documented for impervious areas as low as 8% in a watershed (Wang et al. 2001).  The 

effects are nonlinear and show a threshold pattern (Wang et al. 2001; Gergel et al. 2002).    

Empirical studies confirmed that impervious surfaces prevent groundwater recharge and channel 

precipitation or meltwater into streams faster than natural percolation (Schueler 1994; Jennings 

and Jarnagin 2002; DeFee 2003).  This alters watershed hydrology, lowering the water table, 

lowering stream levels during dry weather, and increasing floods during periods of high 

precipitation or melting.  These extremes increase erosion and stress aquatic organisms (Schueler 

1994; May 1998).  By flushing water directly into streams without natural filtration, impervious 

surfaces also promote pollution with road salt, petroleum products, fertilizers, other chemicals, 

and fecal bacteria (Mallin et al. 2000; Carnefix and Frissell 2009). 

Table 3: Impervious surface thresholds beyond which aquatic ecosystems decline.  Thresholds are 
expressed as the percentage of watershed areas covered by impervious surfaces. 

Area 
threshold % 

Site Reference 

7 
Snohomish River, 
WA 

Snohomish Basin Salmonid Recovery Technical 
Committee 2005 

8-12 Wisconsin streams  Wang et al. 2001 
8-20 [review article] Allan 2004 
~ 10 Puget Sound 

lowlands 
Booth and Jackson 1997 

10-15 [review article] Schueler 1994 
12-30 Maryland streams Klein 1979 
13-21 Virginia stream Jennings and Jarnagin 2002 

Some studies distinguished “effective impervious area” (EIA), a subset of the total 

impervious area (TIA).  Defined as impervious surfaces with direct connection to waterways7, 

EIA has particular relevance for hydrology studies (Booth and Jackson 1997; Hill, Botsford, and 

Booth 2003). 

Impervious surface extent may prove a useful indicator to gauge anthropogenic threats to 

aquatic systems.  It is quantifiable, universal, understandable to diverse stakeholders, and clearly 

causes environmental effects (Arnold and Gibbons 1996).  The problem is that tallying 

impervious surface extent accurately remains cumbersome because automated image-analysis 

7 For example, a waterfront parking lot or a building with gutters leading to a storm drain would be EIA; a 
parking lot separated from the water by a buffer zone or a building that drips rain onto a lawn would not be. 
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tools cannot distinguish well between anthropogenic impervious surfaces and other surfaces with 

similar optical characteristics such as ice or shadows (Jennings and Jarnagin 2002; Purser and 

Simmonds 2008).  Impervious surface extent tends to correlate with other development proxies 

that are easier to tally, such as road density (May 1998; DeFee 2003).  Some studies derived 

impervious surface measurements indirectly, estimating them from road density, structure counts, 

developed land cover, or a combination of those factors.  For example, the Snohomish River 

Basin Ecological Analysis for Salmonid Conservation estimated impervious areas based on 

previously categorized heavily and moderately urbanized land areas (Snohomish Basin Salmonid 

Recovery Technical Committee 2005).  Others used the length of roads and their average width to 

estimate impervious areas in rural settings (W. Ward 1999).  Recent GIS layers provided by the 

federal National Land Cover Database (NLCD) (http://www.mrlc.gov/) allow estimates of 

impervious areas from satellite imagery. The amount of impervious surface was estimated for 

each pixel, then averaged for the area considered (Powell et al. 2008). 

Besides inconsistent methodologies and the investment required to obtain quality 

measurements, other limitations of the impervious surface metric include timeliness, difficulties 

distinguishing between natural (such as rock or hardpan) and anthropogenic impervious surfaces 

(Purser and Simmonds 2008), and variations between completely impervious surfaces (such as 

roofs and pavement) and semi-permeable surfaces (such as gravel pads and compacted soil).  

Another issue relevant to Alaska is the role of frozen ground (Bonebrake 2009). 

2.2.3   Roads 

Roads have widespread and long-lasting effects on nearby ecosystems: terrestrial, 

atmospheric, and aquatic (Forman 1995).  Effects stem from road construction (devegetation, 

noise, earth moving, altered topography), the subsequent presence of roadways (fragmenting of 

wild habitat, corridors for some organisms, heat island effects, and altered runoff patterns), and 

the people and vehicles that use roads (increased human access, hydrocarbon and de-icing 

pollution, road kill, exotic species introduction, and the risk of toxic spills from wrecks) 

(Angermeier, Wheeler, and Rosenberger 2004).    

Roads are a major component of urbanization’s ecological effects, and two aspects of 

roads particularly influence the health of aquatic systems: erosion and culverts (Ziemer and 

Lisle 1998).  Road construction dislodges large amounts of sediment and often involves mining 

gravel and cutting into slopes.  Roads continue to generate erosion higher than background levels 

http://www.mrlc.gov/
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for decades, especially if they are unpaved, poorly designed, in steep terrain, and on soils that 

lack cohesion (personal observation).  Culverts are installed where roads cross streams and 

ditches to permit water to flow under the road surface without destroying it.  Problems arise 

because many culverts block the upstream passage of organisms (including salmon).  Juvenile 

salmon are particularly vulnerable because they are too small to travel against small waterfalls or 

rapid currents funneled through culverts, yet they need to travel up and down small streams to 

access rearing and wintering habitat (Beechie, Beamer, and Wasserman 1994; Kane 2000; 

Ruffner 2010).  Even culverts that are initially installed correctly to allow for fish passage may 

become impassable over time due to erosion or crushing (Ziemer and Lisle 1998; Bonebrake 

2009). 

Road influence can be quantified using road-density metrics.  The standard road-density 

calculation sums the total length of all roads within the study area and divides that number by the 

area.  Software such as FRAGSTATS can generate road density values in moving-window sub 

areas (e.g., http://www.fs.fed.us/digitalvisions/tools/download/roaddensity.htm).  Results may be 

expressed as a single figure or, especially in the latter case, as percentages of the study area above 

or below a targeted threshold value.  Common sources of US road data are US Geological Survey 

(USGS) topographic maps and TIGER (Topologically Integrated Geographic Encoding and 

Referencing) vector data from the US Census Bureau.  One advantage of the road-density metric 

is that it includes logging, farming, and mining roads that reflect anthropogenic influence in rural 

landscapes that may lack structures and resident human populations (Carnefix and Frissell 2009; 

Tallis 2009; Klamath Resource Information System 2010).  A shortcoming is that it does not 

account for contexts, such as terrain slope, that change road impacts. 

Studies assessing the relationship between road density and biotic integrity in salmon-

producing watersheds in California and the Pacific Northwest detected thresholds.  In a review of 

the topic for the Pacific Rivers Council, Carnefix and Frissell (2009) detected effects on habitat at 

road densities as low as 0.1 mi/mi2 (0.06 km/km2) and severe damage at levels of 1 mi/mi2 (0.6 

km/km2).  They cited studies from the Columbia River basin that found a threshold at 0.7 

mi/mi2 (0.42 km/km2).  A federal study of the Snohomish River found a threshold of 2 mi/mi2 (1.2 

km/km2) (Snohomish Basin Salmonid Recovery Technical Committee 2005).  The NMFS, setting 

guidelines for habitat for endangered California salmon, classified road density levels as: 

• Very good – less than 1.6 mi/mi2 (1 km/km2)

• Good – 1.6 to 2.5 mi/mi2 (1-1.5 km/km2)

http://www.fs.fed.us/digitalvisions/tools/download/roaddensity.htm


23 

• Fair – 2.5 to 3 mi/mi2 (1.5-1.8 km/km2)

• Poor – more than 3 mi/mi2 (1.8 km/km2) (NMFS 2010)

2.2.4   Logging 

Empirical studies showed that forest coverage correlated with “healthy” waterways (i.e., 

those with stable banks, clean water and diverse biota) (Jones et al. 2001; Allan 2004).  

Conversely, logging can impair streams and damage fish stocks.  Logging falls into two main 

categories.  One is clearing land to change its cover and use over the long term, such as for 

agriculture or residential development.  The other is timber harvest to farm trees as a renewable 

resource.  Effects on salmon and the mitigating potential of buffers along streams have been 

major study topics in the Pacific Northwest (University of California Committee on Cumulative 

Watershed Effects 2001).  

Logging can change watershed hydrology because trees both remove (i.e., transpire from 

the soil to the air) and store (through soil organic matter and shading) moisture (Brooks et al. 

2003).  Thus logged catchments may be more prone to extremes of drought and flooding, and 

exhibit altered water chemistry (Reid 1998).  

Logging and poorly built logging roads expose soils to additional erosion, especially in 

steep terrain (University of California Committee on Cumulative Watershed Effects 2001).  

Resulting sediment movements can combine with other human-caused disturbances to radically 

alter water quality and stream morphology. 

Large woody debris from forests plays a complex role in salmon habitat, with too little 

debris diminishing shelter, and too much blocking small streams. This debris also influences 

sedimentation and channel morphology (Schlosser 1991; Nagasaka and Nakamura 1999; Morley 

2000). 

Logging influences on freshwater conditions vary with topography, climate, soil or 

substrate conditions, and the time and spacing of cuts.  This last includes buffer zones, replanting, 

and distinctions among selective, clear-cut logging, and other harvest methods (Hall and Lantz 

1968).  Past logging practices were particularly destructive.  The Pacific Northwest timber 

industry, from roughly the 1880s to 1920s, used "splash dams" to transport logs from upland 

forests to downstream lumber mills.  Loggers clear-cut entire valleys and dragged logs down into 

the streambeds, then constructed temporary dams and lakes. When finished in an area, they would 

breach the dam, releasing a wall of water and logs to careen down the river, scraping off 
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streambed gravel and ramming debris into the banks along the way. This practice is no longer in 

use (Hulse, Gregory, and Baker 2002; Montgomery 2003).  Evaluating the efficacy of changing 

timber management lies beyond the scope of this thesis.  Reflecting the long lifespan of trees, 

logging generates long-term, poorly understood legacy effects (Decamps et al. 1988). 

Studies from the Pacific Northwest suggested that the relative area cleared from naturally 

forested watersheds may have threshold effects on salmon survival.  One study from coastal 

Oregon reported 25% cleared (Reeves, Everest, and Sedell 1993) and one from Puget Sound 

reported 35% cleared (Lunetta et al. 1997) by logging as tipping points. 

2.2.5   Agriculture 

Agriculture, although relatively rare in Alaska, is the major land use in other parts of the 

world.  The diversity, changeability, and extent of farming make it difficult to quantify its effects 

on fish habitat, but studies suggested those effects are considerable. 

All forms of agriculture within the range of Pacific salmon typically begin with land 

clearing, a type of devegetation.  After that, three common types of farming diverge in their 

watershed effects: livestock grazing, conventional cropping, and irrigation.  In general, grazing 

can increase devegetation and erosion.  Livestock with direct access to streams may trample 

banks, disturb substrate, damage native species, and contaminate water with feces (Cederholm et 

al. 2000).  Fencing livestock away from riparian areas and stocking pastures at levels that sustain 

natural vegetative cover can mitigate these problems.  Cropping often increases erosion; the 

extent of the erosion varies with soil type, moisture, topography, and the specific field-

management techniques.  Soil conservation practices, such as contour plowing and no-till 

agriculture, were popularized during the 20th century to reduce agricultural erosion.  Irrigation can 

reduce water flow in a river system, block fish access to small tributaries during dry seasons, and 

trap juvenile fish in ephemeral channels (Taylor 1999).  Irrigation damage to salmon has been 

documented in semi-arid portions of the upper Columbia River basin (Taylor 1999; MacCoy and 

Blew 2005).  Agriculture is a major source of nitrate (Vitousek et al. 1997) and phosphate 

pollution in waterways, due to runoff from crop fertilizer and animal manure (Jones et al. 2001). 

Farming adjacent to Pacific salmon rivers in North America dates back almost 200 years 

in places.  Many landscapes influenced by people, including urban, residential, and reforested 

areas, were farmed at some time.  Studies in New England suggested that farming may leave 

legacies in the soil for centuries (Foster et al. 2003).  Empirical studies linking agriculture with 
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aquatic habitat suggested a deleterious effect threshold when about 50% of the landscape is 

farmed (Wang et al. 1997; Allan 2004).  However, this effect is not as clear as the impervious-

surface effect.  For the health of streams in farm country, some studies found land cover in the 

riparian zone was more important than for the watershed as a whole (Lammert and Allan 1999; 

Jones et al. 2001); others found the watershed-wide effects dominant (Roth, Allan, and Erickson. 

1996; Salomons and Turner 2005); and inconsistent results (Wang et al. 2001).  Investigating the 

land-use history of anomalous catchments might explain outliers and provide useful information 

about legacy effects. 

Table 4:  Summary of land-use effects on river habitat.  This does not include long-term or 
secondary effects. 

Habitat effects 

Land use 

H
abitat lost 

H
abitat 

blocked 

Flow
 

changed 

W
ater 

tem
perature

 Pollution: 
nutrients 

Pollution: 
chem

ical 

Pollution: 
bacteria 

Erosion or 
siltation 

B
iotic 

changes 

(Development) 
     Clearing land X X X X X 
     Impervious areas X X X X X X 
     Roads X X X X X X 
     Draining wetlands X X X X 
     Urbanization X X X X X X X X X 
(Agriculture) 
     Grazing X X X X 
     Cropping X X X X X 
     Irrigation X X X X 
(Forestry) 
     Logging X X X X X X 
     Logging roads X X X X 
Mining X X X X X X 

2.2.6   Mining 

A few studies examined effects of mining on fish habitat.  Lloyd (1985) described 

streams in Alaska’s Interior where placer gold was mined.  Other studies, based in Appalachia, 

looked at impacts of coal mining (Bruns 2005).  Dredging is a direct disturbance of rivers and 

streams.  Other placer-mining activities often focused on sedimentary deposits in floodplains.  

Hydraulic mining used large water flows to move large amounts of sediment – a double impact 

on waterways (Robbins and Wolf 1994; Wohl 2004).  In the past, these activities triggered 
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massive erosion, such as the 19th-century California gold rush conditions that destroyed farms 

downstream from the Sierra Nevada prospects (Wohl 2004).  In Alaska, placer mining caused 

increased water turbidity (Lloyd 1985).  Appalachian studies noted that in addition to burying or 

blocking streams, regional coal mines tend to release acid, heavy metals, and other harmful 

substances into waterways (Bruns 2005).  Gravel mining has more subtle but still serious effects 

(Norman, Cederholm, and Lingley 1998).  In many rivers in the Pacific Northwest, gravel was 

extracted directly from riverbeds and estuaries during low water.  In some cases efforts have been 

made to extract gravel in ways that minimize damage to salmon and partly mitigate aggrading 

sediment loads resulting from past, upstream erosion (Higgins, Dobush, and Fuller 1992; 

Norman, Cederholm, and Lingley 1998).  Even gravel extraction away from flowing rivers may 

influence freshwater habitat by altering groundwater flow.  Although this has not been an issue 

along the Kenai River, it has generated considerable controversy along the nearby Anchor River 

(Kizzia 2005). 

2.3   River habitat effects on fish stocks 

Methods used to evaluate river habitat often bypass fish in favor of more practical proxy 

indicators of ecosystem integrity. These include flow monitoring, water quality, geomorphic 

measurements, and sampling of stream organisms.  Indicators such as water quality and flow rates 

relate directly to human welfare through ecosystem services such as water for people, plants, and 

other animals, versus privations of drought or flood (Baron et al. 2003).  

Although few assessments of land-use effects on river habitat directly examined 

implications for salmon, the in-water habitat needs of salmon have been studied extensively. 

Evidence suggested that salmon and other anadromous fish have different needs than species 

confined to freshwater.  Because they migrate to and from the ocean, salmon travel the entire 

gauntlet of river systems, from small headwater streams to estuaries (Jacobson, Femmer, and 

McKenney 2001).  In addition, their ecological niche and habitat needs vary depending on their 

life stage (Schlosser 1991; Quinn 2005). 

Note that river habitat changes can occur naturally due to biological factors such as forest 

succession or beaver activities, or to earth changes such as landslides, tectonic activity, or glacier 

changes (Waples, Pess, and Beechie 2008).  Anthropogenic changes to river habitat fall into five 

interrelated categories with respect to salmon survival: fragmentation, water quantity, water 
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quality, biotic changes, and altered geomorphology.  These changes often synergize and, over 

time, produce cumulative effects. 

2.3.1   Fragmentation 

Fragmentation of freshwater salmon habitat tends to take two forms: destruction (loss) of 

habitat and blockages (habitat remains but fish cannot access it) (Beechie, Beamer, and 

Wasserman 1994; Sheer and Steel 2006; Waples, Pess, and Beechie 2008).  This fragmentation 

damages salmon stocks at two points in their life cycle.  Juvenile salmon must travel freely to 

different parts of a watershed because they seek out different habitat for food and shelter 

depending on the season and their size (Bendock 1989).  Spawning adults fixate on returning to 

specific spawning beds, requiring passage throughout their entire homing journey for successful 

reproduction.  Fragmentation in dendritic river systems may be more severe than in terrestrial 

landscapes (Fagan 2002; Waples, Pess, and Beechie 2008). 

Human-caused fish habitat destruction can derive from direct modification of rivers and 

streams or indirectly from land uses. Examples of direct damage include dams, dredging, diking, 

channelization, in-stream gravel mining, removal of boulders or large woody debris, sewage or 

industrial outfalls, and construction of ramps, docks, jetties, breakwaters, and bulkheads 

(Henderson 1991; Beechie, Beamer, and Wasserman 1994; Cederholm et al. 2000).  Examples of 

land uses that can indirectly destroy aquatic habitat include: 

• filling or draining of wetlands (Roth, Allan, and Erickson 1996);

• dewatering due to irrigation, mining, or roads disrupting water sources (Kjelson

and Brandes 1987; Angermeier, Wheeler, and Rosenberger 2004; MacCoy and

Blew 2005); and

• riverfront urbanization, logging, or agriculture changing riverbank morphology

(Jones et al. 2001; Allan 2004).

Dams have had devastating and well-documented effects on the fragmentation of salmon 

habitat (Netboy 1973; White 1995; Montgomery 2003; Mrakovcich 2006).  Fragmentation caused 

by land use tends to be more subtle.  Low water levels can prevent juveniles from reaching small 

tributaries and wetlands where small fish shelter and feed (Beechie, Beamer, and Wasserman 

1994) and prevent adults from reaching spawning areas (Henderson 1991).  Roads also may block 

wetlands and creeks (Angermeier, Wheeler, and Rosenberger 2004; Carnefix and Frissell 2009).  

Hanging culverts usually create one-way passages, channeling small fish downstream but 
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preventing them from traveling upstream (Kane 2000).  Irrigation systems can divert them into 

ephemeral ditches where they strand; farmers are supposed to screen irrigation diversions to 

prevent this (Taylor 1999).  Especially in the past when less care was taken of riparian areas, 

logging or mining activities sometimes caused complete stream blockages (Hall and Lantz 1968; 

Cederholm et al. 2000).  These blockages included log jams, piles of woody debris, and displaced 

sediment. 

2.3.2   Water quantity 

Water quantity in anadromous waterways varies greatly, but anthropogenic influences 

can alter hydrology in ways that push stream and river flow beyond the natural range of variation 

(Poff et al. 1997).  Altered flow may be greater, smaller, more variable or distributed differently 

in time and space (Booth and Jackson 1997).  Low water may prevent access to habitat (as 

discussed above), alter water quality, reduce available food, expose fish to predation, or desiccate 

and kill eggs and emergent fry.  High water may scour out spawning areas, sluice juveniles out to 

sea before they are ready, or make it more difficult for returning adults to make their way upriver 

(Schlosser 1991; Waples, Pess, and Beechie 2008).  Unnatural oscillations in flow, such as 

“flashiness” causing rapid runoff, can dislocate juveniles, increase erosion, and damage 

vegetation (aquatic or riparian) (Jennings and Jarnagin 2002).  Conversely, flood control may 

prevent natural flushing to cleanse critical spawning and rearing gravel beds (Gregory and Bisson 

1997).  Changes in seasonal flow patterns can disrupt natural cycles and habitat use (Baron et al. 

2003).  Most states have legislated in-stream flow requirements to mitigate such effects (S. Todd, 

personal communication 2013). 

Flow monitoring dates back at least to ancient Egypt (J. Wilson 1951).  In the 

contemporary US, the USGS maintains gauges that measure water volume per time and 

sometimes turbidity.  The USGS had five such stations in the KRW as of Aug 2013, according to 

its website at http://waterdata.usgs.gov/ak/nwis/current?type=flow&group_key=NONE8. 

2.3.3   Water quality 

Water quality is multifaceted.  Water quality components such as temperature, turbidity, 

chemicals, nutrients, and bacteria effect salmon stocks.  Water quality measures include 

8 The USGS began monitoring flows in the KRW after WW2 to evaluate hydroelectric potential (Frenzel 
and Brabets 2010).  In more recent years, people use the flow data to mitigate flood risks (personal 
observation). 

http://waterdata.usgs.gov/ak/nwis/current?type=flow&group_key=NONE
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temperature, opacity, pH, electric conductivity, bacteria (especially fecal coliforms), and 

chemical content (salt, heavy metals, nutrients, and toxins of concern).  Compromised water 

quality reduces the growth or survival of eggs and juvenile salmon, or impairs the ability of adults 

to locate spawning beds.  Poor water quality can be lethal to fish. 

Salmon are more sensitive to temperature than many other freshwater fish and prefer cold 

water (Kyle and Brabets 2001).  There are threshold temperatures above which salmon fail to 

thrive.  A landmark 1979 study found the optimal temperatures for rearing chinook were 7.3 to 

14.6° C (45-58° F) (Reiser and Bjornn cited in Schwan and Elliott 1985); subsequent work 

confirmed that salmon feel stressed and cease to grow at about 20° C (68° F) and 25° C (77° F) is 

“potentially lethal” (National Research Council 1996).  Generally, land use and other 

anthropogenic impacts tend to increase summer water temperatures (LeBlanc, Brown, and 

FitzGibbon 1997; Nagasaka and Nakamura 1999).  A common cause is the loss of shade due to 

deforestation or other removal of riparian vegetation (Beschta and Taylor 1988).  Devegetation 

may also lower winter water temperatures, harming juveniles wintering over in streams 

(Schlosser 1991).  Other manmade warmth sources include outfalls of processed water and the 

urban heat-island effect.  Temperature changes influence other parameters critical to fish survival. 

Higher temperatures reduce the water’s oxygen content (Hall and Lantz 1968), enhance disease 

(Kyle and Brabets 2001), and increase the metabolic rate of juvenile salmonids (Quinn 2005). 

Turbidity denotes the amount of solid material carried in the water, commonly from 

erosion or runoff.  Natural sources of turbidity in salmon-producing rivers include volcanic and 

glacial activity and erosion following fires.  In extreme cases, such as the Kenai Peninsula’s Lake 

Tustumena, turbidity renders water opaque, restricts primary aquatic productivity, and probably 

interferes with salmon’s ability to navigate or feed by sight or smell (Tunseth 2004b).  High 

levels of silt in water may directly harm fish by abrading their gills (Steel et al. 2010).  When silt 

settles, it may sift down into gravel where salmon spawn, suffocating eggs and fry (Lloyd 1985; 

May 1998).  Any land use that increases erosion increases turbidity. 

Many chemicals from soil and rock naturally dissolve in rivers.  However, human 

activities, including land use, directly or indirectly add large amounts of unnatural chemicals to 

waters around the world.  These enter streams via groundwater, aerial deposition, runoff 

(including storm drains), or direct dumping.  Among common chemicals entering anadromous 

streams from developed lands are petroleum products, road salt, and fertilizers (nitrogen, 

phosphorus and potassium compounds) (Jones et al. 2001).  Less common but of grave concern 
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are pesticides, herbicides, glycol, pharmaceuticals, heavy metals and persistent organic pollutants 

(POPs) such as dioxin, polychlorinated biphenols (PCBs), and dichloro-diphenyl-trichloroethane 

(DDT) (Rice and Moles 2006).  The chemical industry has created more than 80,000 new 

compounds to add to the mix (McNeill 2000).  For rivers, petroleum products and salt often come 

from roads; sewage, fertilizers, pesticides, and herbicides from agriculture, lawns, and golf 

courses (Jones et al. 2001; Paul and Meyer 2001); and heavy metals and acids from mines or 

industrial sites (Bruns 2005).  These compounds accumulate downstream, especially in estuaries, 

where juvenile salmon also gather before migrating to sea (Casillas et al. 1997).  A growing 

problem for freshwater systems that needs more study is the role of plastic and other litter. 

Bacteria occur naturally, but unusually high concentrations indicate degraded habitats 

and damage ecosystem services.  Of particular concern are fecal coliform bacteria derived from 

people, pets, and farm animals.  A study in North Carolina found Escherichia coli levels 

correlated with impervious surfaces, developed land, and human populations (Mallin et al. 2000). 

Fertilizers and sewage both provide nutrients and contamination to aquatic systems.  

They can lead to eutrophication, which alters biota and reduces available oxygen in the water 

(Vitousek et al. 1997; Carpenter 2002).  Other deleterious components of sewage include food, 

artificial chemical traces, and pharmaceuticals such as antibiotics, steroids, and hormones. 

Impaired water quality not only decreases salmon populations but also can decrease their 

food value to humans.  

2.3.4   Biotic changes 

Land use alters plant and animal communities in the water, adjacent to it, and in the wider 

watershed in ways that influence salmon.  Biotic changes stress salmon by reducing their food 

sources, increasing predation upon them, or exposing them to pathogens. 

The integrity of the aquatic habitat has a strong influence on the quantity, diversity, and 

distribution of aquatic macroinvertebrates (Allan 2004; Bruns 2005).  These organisms provide 

much of the food for young salmonids and, in some cases, act in turn as predators upon small fry 

or decomposers of salmon carcasses (Quinn 2005).  Sampling stream organisms became a 

standardized method to indirectly monitor cumulative and subtle influences on species of 

concern, including salmon stocks (Carter et al. 2006).  The most popular version is the Index of 

Biotic Integrity (IBI), which samples the abundance and variety of macroinvertebrates from 

streams (Roth, Allan, and Erickson 1996; Wang et al. 1997; Lammert and Allan 1999; Limburg et 
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al. 2003; Hemstad and Newman 2006).  Using standardized protocols and guides tailored by 

region, such indices shed light on the relative decline of species most sensitive to habitat 

degradation (Forman 1995; Major et al. 2001; Hauer and Lamberti 2006).  The macroinver-

tebrates reflect less-studied populations of algae and zooplankton, which also provide food for 

juvenile salmon (Brabets and Ourso 2006).  These organisms also are sensitive to water quality 

(Brabets and Ourso 2006).  

The riparian zone has profound effects on aquatic habitats, especially along narrow 

streams (May 1998; Hulse, Gregory, and Baker 2002; Burnett et al. 2006; Hemstad and Newman 

2006).  The influence of forests and deforestation on hydrology and water temperature has been 

mentioned previously.  Other terrestrial vegetation may replace native plant species with 

invasives or cultivars having different properties with respect to leaf litter, shading, 

evapotranspiration, bank stabilization, filtering groundwater, and supporting riparian animal 

communities (Hansen et al. 2005; Hughes, Colston, and Mountford 2005; King 2009).  We know 

little about riparian insects, but many are important food sources for fish (Tarbox 2010).  Natural 

riparian zones also provide habitat and cover for salmon predators such as herons (Ardea 

herodias), eagles (Haliaeetus leucocephalus), king fishers (Megaceryle alcyon), otters (Lontra 

canadensis), and bears (Willson and Halupka 1995; Cederholm et al. 2000). 

Clearing, urbanization and other human activities throughout the watershed may drive 

away sensitive species such as bears and swans, while attracting generalists such as gulls, corvids, 

and coyotes (Canis latrans), thus changing the community of salmon predators (Cederholm et al. 

2000).  Improved human access to salmon-producing waterways may enhance the risk of invasive 

species that threaten salmon, such as pike, and, of course, raise the human interception of 

spawning runs (Begich and McKinley 2005). 

2.3.5   Altered geomorphology 

Changes to stream or river morphology can block fish access, reduce shelter, reduce prey 

availability, degrade water quality, and destroy spawning beds or rearing habitat.  

Morphological changes usually derive from erosion processes and thus correlate with 

turbidity and flashy water flows.  Changes are likely to occur downstream in time and space from 

their origins (Jacobson, Femmer, and McKenney 2001).  In disturbed landscapes, riverbanks lose 

stability and waterways become shallower and wider (LeBlanc, Brown, and FitzGibbon 1997).  In 

meandering or braided streams, these changes can cut off side channels or redirect the main flow 
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into new channels (Norman, Cederholm, and Lingley 1998).  Trees stabilize riverbanks with their 

roots and provide large woody debris in the water.  Large woody debris traps sediment, shelters 

small fish and contributes to localized habitat diversity (Opperman 2002).  Reshaping streams 

may bury spawning areas, increase flooding, alter water quality, or change access to habitat 

(Reid 1993; Wohl 2005).  

One common and damaging geomorphic change is siltation, which can smother eggs, fry, 

and prey species (Booth and Jackson 1997).  Over time, ongoing siltation can transform channel 

shape and flow patterns (Montgomery 2004). 

Scientists monitor such changes with geomorphic measurements of structure such as 

meandering, erosion, and width-to-depth ratios (Brooks et al. 2003). 

2.3.6   Climate change 

Human activities and land use can change water temperatures directly via runoff, 

devegetation, or altered flow, as described above.  But by the late 20th century concern mounted 

that indirect effects, manifested as climate change, present insidious, long-term threats to aquatic 

habitat.  Much of the research on this topic has focused on salmonids.  Salmon, especially 

chinook, are vulnerable to warm water (Kyle and Brabets 2001). 

Natural climate cycles complicate efforts to trace long-term trends.  Studies examining 

past conditions in the North Pacific showed that climate cycles and other non-anthropogenic 

factors drove variability in salmon productivity (Mantua et al. 1997; Finney et al. 2002). 

Studies comparing the role of climate change and land-use change on river ecosystems 

showed that, so far, land use was more damaging to aquatic organisms (Peterson and Kwak 1999; 

Cuo et al. 2009).  Climate effects were most pronounced in areas near the snow line, where small 

temperature changes can produce large effects on flow (Cuo et al. 2009) and at the southern edge 

of salmon’s range (Rand 2008).  Ultimately, land-use, ocean changes (such as acidification), and 

climate-change effects synergize to amplify threats to fish (Peterson and Kwak 1999). 

Climate change makes it difficult for scientists and managers to realistically plan habitat 

protection, restoration efforts, or model future conditions (Hughes, Colston, and Mountford 

2005).  Its implications for the Kenai River will be discussed more in Ch. 10. 
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2.3.7   Cumulative effects 

Scientists and resource managers increasingly address multiple effects on ecosystems 

under the rubric of cumulative effects or impacts.  According to the Council on Environmental 

Quality (CEQ Guidelines, 40 CFR 1508.7, issued April 23, 1971), 

Cumulative impact is the impact on the environment which results from the 

incremental impact of the action when added to other past, present, and 

reasonably foreseeable future actions regardless of what agency (Federal or non-

Federal) or person undertakes such other actions. Cumulative impacts can result 

from individually minor but collectively significant actions taking place over a 

period of time (quoted in Reid 1998, 477). 

Assessing and analyzing cumulative effects provides a more sophisticated and effective 

approach to studying complex systems such as watersheds, encompassing all the anthropogenic 

and natural change components described above.  The importance of cumulative effects in a 

variety of complex social-ecological systems (Sonntag et al. 1987) including watersheds is 

recognized but rarely assessed (Reid 1993; Reid and Ziemer 1994; May 1998; Jacobson, Femmer, 

and McKenney 2001).  With increasing stress on ecosystems and increasing interconnections, 

cumulative effects can increase vulnerability and the threat of unpleasant surprises (Sonntag et al. 

1987). 

Federal regulations in the US since 1979 mandate consideration of cumulative effects in 

environmental impact statements, but implementing that mandate has been slow and difficult 

(Canter and Kamath 1995).  Reid, Sonntag, and company recommended incorporating 

interdisciplinarity, adaptive management, and precautionary principles into cumulative effects 

assessment.  Obstacles to successful implementation, they reported, include complexity9, 

compartmentalization, expense, lack of incentives, lack of comparable and reliable data, and 

institutional difficulties relating to long-term goals (Sonntag et al. 1987; Reid 1993; Reid and 

Ziemer 1994).  Applying these inclusive concepts to land management is called cumulative 

effects assessment.  A Canadian team led by N.C. Sonntag (as a background paper for the 

9 Complexities encountered include the plethora of inputs, nonlinear and threshold effects, site specificity, 
and changes over time. 
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Canadian Environmental Assessment Research Council) (Sonntag et al. 1987), Leslie Reid and 

colleagues from the US Forest Service (Reid 1993; Reid and Ziemer 1994), Brad Stelfox (e.g., 

Stelfox 2004), and a committee from the University of California at Berkeley (University of 

California Committee on Cumulative Watershed Effects 2001) have written thoughtful 

discussions about cumulative effects assessments. 

Table 5: Summary of habitat effects on salmon.  This does not include long-term or secondary 
effects. 

Habitat effects 

On salmon 

H
abitat lost 

H
abitat 

blocked 

Flow
 

changed 
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ater 
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perature 

Pollution: 
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Pollution: 
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siltation 

B
iotic 

changes 

Eggs hatching X X X X X
Juveniles feeding  X X X X X X X X X 
Juveniles avoiding predators X X X X X 
Juveniles wintering X X X X X X 
Juveniles growing X X  X X X X  X 
Migrating to sea  X X     X 
Homing to spawn X X X   X  X 
Reaching spawning beds X X X X    X X 

One example of cumulative effects is the Mattole River along the coast of northern 
California, where land use and climate factors synergized to damage a freshwater salmon system, 
described in Downie et al. 2002.  During the 1950s, timber interests clear-cut steep terrain in the upper 
watershed.  Local soils lacked cohesion; this factor combined with devegetation to destabilize the  

slopes and increase erosion.  North Pacific climate cycles exacerbated changes (Mantua et al. 

1997).  In 1964, storms brought heavy rains and record floods to the region.  High water 

mobilized eroded sediments and sent a slug of gravel downstream.  This disrupted spawning beds 

in the river's mainstem and changed the morphology of the estuary.  During the 1970s, drought 

struck the region.  The transported gravel formed a bar at the river mouth, and during low water 

the bar completely blocked passage of anadromous fish (Downie et al. 2002). 
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2.4   Issues in developing historical land-use effects studies 

Observers have long noted the complex, interrelated, and multidisciplinary nature of 

ecology as a whole and of problems relating to sustaining salmon habitats in particular.  Recent 

advances in sustainability science, landscape ecology, and related technical tools of restoration 

and GIS have promoted more holistic and interdisciplinary interest in watershed history and 

ecology, leading to a growing and diverse body of research (Schlosser 1991; Benda et al. 2002; 

Fausch et al. 2002; Gergel et al. 2002).  Researchers have begun applying these approaches to 

detailed watershed case studies in other parts of the US.  To note a few:  A team led by Karin 

Limburg at the State University of New York at Syracuse studied the Hudson River Watershed 

(Limburg and Schmidt 1990; Limburg et al. 2003).  Lizhu Wang of the Wisconsin Dept. of 

Natural Resources led a series of studies of aquatic habitat in the upper Midwest (Wang et al. 

1997; Wang et al. 2001; Wang, Seelbach, and Lyons 2006).  And a multidisciplinary team 

assembled the handsome and accessible Willamette River Basin Planning Atlas (Hulse, Gregory, 

and Baker 2002). 

Despite these advances, watershed ecosystems remain in crisis worldwide (Frissell 1993; 

Augerot and Foley 2005; Brenden et al. 2006; Gustafson et al. 2007).  Watershed science has yet 

to fully incorporate environmental history into its methodological toolbox despite a rich body of 

historical writings about watersheds (e.g., White 1995; Taylor 1999, just to mention two focused 

on salmon rivers of the Pacific Northwest).  This gap persists despite the fact that legacies of past 

use are essential factors shaping change in watershed systems (Reid 1993). 

The significance of a longer time scale and historical information in understanding 

ecology has been shown in other complex ecosystems such as the forests of New England 

(Cronon 1983; Foster and Aber 2004), the Southwestern United States (Swetnam, Allen, and 

Betancourt 1999), Midwestern lakes (Carpenter 2002), North Atlantic fisheries (Kurlansky 1997; 

Myers and Worm 2003), and other systems around the world (Costanza, Graumlich, and Steffen 

2007). 

Evidence shows delays between anthropogenic land use and many effects on aquatic 

habitats (Harding et al. 1998; Hulse, Gregory, and Baker 2002; Jennings and Jarnagin 2002).  

Temporal scales pertinent to land-use effects on salmon stocks include daily and yearly habitat 

and migration cycles, salmon generations, multi-decadal ocean or climate cycles (e.g., the 

North Pacific Decadal Oscillation) (Mantua et al. 1997) and long-term changes to climate and 

geomorphology (J. V. Ward 1989; Montgomery 2000).  “On time scales of decades and longer, 
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the most fundamental concern is with maintaining and restoring suitable habitats for salmon 

spawning and rearing, and with the potential for replacing these habitats with various engineered 

facilities,” wrote Carl Walters (Walters 1997, 62).  These slow drivers of salmon survival, as they 

relate to land use, are the focus in this dissertation. 

Three interrelated habitat processes with multi-year, built-in time lags are known: 

• Reforestation – Deforestation can be abrupt, such as in intense fires or land clearing, but

it may take decades for a forest, with its myriad effects on hydrology, water chemistry,

and erosion, to regrow in a watershed (Lichatowich 1987; Ziemer and Lisle 1998).

• Sediment transport – Sediment from acute or chronic erosion events may settle in a

headwater stream, but later floods or other disturbances may resuspend it.  In this

manner, slugs of sediment (sometimes with pollutants adhering to the particles) may

move downriver intermittently.  If plentiful, such sediment may rearrange stream and

river morphology as it travels.  In large basins, it can take centuries for some particles to

flush out of the system (Decamps et al. 1988; Forman 1995).  Conversely, blocking

sediment can destroy gravel bars and otherwise deplete fish habitat (MacCoy and Blew

2005). 

• Groundwater transport – Water cycles from precipitation through complex and poorly

understood subsurface routes, entering streams and rivers through springs or the

hyporheic zone (Dahm et al. 2006).  Some of this water can be centuries old by the time it

enters surface waters, and it may have distinct chemical and temperature characteristics

(Pijanowski et al. 2007).  Land use changes the amount, content, and movement of this

water.  How quickly those changes may reach surface waters varies according to soil and

rock types, and often takes decades (Wayland et al. 2002).

Despite this importance, only a few quantitative published journal articles to date incorporate 

temporal scale into their study design.  In 2008, Maloney et al. wrote: 

The concept of landscape legacies has been examined extensively in terrestrial 

ecosystems and has led to a greater understanding of contemporary ecosystem 

processes.  However, although stream ecosystems are tightly coupled with their 

catchments and, thus, probably are affected strongly by historical catchment 

conditions, few studies have directly examined the importance of land-use 

legacies on streams (abstract, 280). 



37 

In his critical 2002 review of studies on responses of salmon and trout to habitat changes, Peter 

Bayley faulted existing studies for their short time frame and called for more long-term 

monitoring on decadal scales (Bayley 2002).  He wrote, 

Although large spatial-scale, short-term studies have increased and provided 

insight into clustering of populations and dependency on environmental 

indicators at broader scales, there is no indication of the extent to which space 

can be traded for time when making inferences (Bayley 2002, 1). 

Others critiquing the lack of temporal analysis include Frissell (1993), who noted that we have no 

time series data on many endangered stocks, and Platts and Nelson (1988), who found that 

numbers of salmonids in streams varied so much from year to year that sampling protocols 

relying on a single year may lack rigor.  In their 2010 review, Steel et al. noted, “Because 

biological responses can lag behind changes to habitats, poor model fits and spurious results have 

been linked to a failure to consider historical factors” (pg. 28). 

Despite those comments, some studies ignored time altogether, failing to provide the 

years samples were collected (e.g., Lammert and Allan 1999), the years the land-use data 

originated (e.g., LeBlanc, Brown, and FitzGibbon 1997) or to give any dates at all (e.g., May 

1998).  Others collected samples over multiple years, but averaged them together rather than 

using the temporal information (Wang et al. 1997; Jones et al. 2001).  Frequently, the land-use 

information was from a different period than the stream habitat sampling, but the time 

discrepancy was not discussed during the analysis linking the former to the latter.  Sample time 

gaps encountered included 7-to-13 years (Roth, Allan, and Erickson 1996), 12-to-19 years 

(Lammert and Allan 1999), and 5-to-23 years (Wang et al. 1997).  

Sometimes researchers identified questions that could be resolved by ongoing monitoring 

of specific study sites.  Wang et al. (2001) commented on outlier points reflecting anomalous 

sites in agricultural areas, but did not mention possible legacy effects.  David Allan, in his 2004 

review article, identified two major obstacles to understanding land-use effects as covariance of 

natural and anthropogenic landscape gradients and persistent legacy effects. 

I speculate that these gaps are due to lack of historical data, traditional disciplinary 

mindsets, the difficulty of conducting longitudinal projects, and the dependence of modern 

research on short-term planning and funding cycles. 
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The study most often cited (Google Scholar listed 631 citations in August 2013) as a 

landmark piece on the delayed effects of anthropogenic land use on aquatic habitat is “Stream 

Biodiversity: The Ghost of Land Use Past” by Harding et al. (1998).  Reading this piece closely 

revealed that the authors used land-use data from two points in time, described as “the 1950s and 

1990s,” in two partially reforested basins that had been farmed in the past.  They sampled fish 

during two seasons each during two years.  They found that, “Whole watershed land use in the 

1950s was the best predictor of present-day diversity, whereas riparian land use and watershed 

land use in the 1990s were comparatively poor indicators” (abstract, pg. 14843).  They pointed 

out the significance of their findings to clarify the problems (discussed above) in other studies 

that overlook temporal factors: “Data from studies of multiple streams are often highly variable 

and difficult to interpret.  Our results suggest that some of this variability may be a legacy of land 

use, which is often unrecorded or unknown” (pg. 14846).  Their point about the importance of 

land-use legacies influencing aquatic ecology seems robust, but their selection of the 1950s as 

their sole point of comparison appears arbitrary, and they did not explore whether land-use 

information from 10 years before sampling or 100 years before might have given an even better 

fit to the observed stream ecosystem effects. 

Other papers addressed temporal aspects in more detail and linked changes over time to 

specific watershed processes.   

The first to pioneer this line of work were hydrologists, who have used multi-decadal 

series of detailed flow records to look at land-use effects with greater time resolution.  In Japan, 

Nagasaka and Nakamura (1999) extracted land-use information from five periods, dating back to 

1947 (before satellites), and compared it to hydrologic changes in a Hokkaido watershed.  

Similarly, Jennings and Jarnagin (2002) looked at impervious surfaces, runoff, and stream flow in 

Virginia from 1949 to 1994, using aerial photographs and remote sensing imagery from six 

periods. They did not look at biotic effects. 

Creative approaches and increased computer power, generally using GIS analysis, open 

up new possibilities to generate information that is both spatially and temporally explicit.  A team 

from the University of California at Berkeley studied land-use changes in the Russian River 

watershed in Sonoma County, linking rural residential development and the proliferation of 

vineyards in the last decade of the 20th century to increased sediment in streams (Opperman et al. 

2005; Lohse et al. 2008).  To look at land-use history, they combined remote-sensing imagery 

with country parcel records (Lohse et al. 2008).  Working on a military reserve in Georgia, 
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Maloney et al. (2008) found that land disturbances nearly 60 years earlier left detectible effects on 

the stability of streams and composition of their biota.  Another team in the Midwest modeled 

groundwater flows in Michigan to explore temporal aspects of land-use impacts on water quality. 

Wayland et al. (2002, 190) wrote: 

However, it is rarely considered that each stream water sample taken at low flow 

represents a wide variety of groundwater ages, and thus reflects a time-weighted 

average of anthropogenic inputs from the land surface.  Therefore, groundwater 

age, and its influence on contemporary water chemistry, needs to be accurately 

described to quantify the temporally varying impacts of land use on water 

quality. 

By tracing subsurface percolation rates and routes backward, the authors calculated how 

long water inputs throughout a watershed would take to move below ground to the river mouth.  

The next step is to add land-use change models to the groundwater flow information.  The goal is 

the generation of “land-use legacy maps” for use in land-use planning and watershed 

management (Pijanowski et al. 2007).  This approach – the only one that incorporated all four 

dimensions of water flow – shows promise in providing a robust, quantifiable way to link at least 

one pathway of land-use legacies to river systems. 

2.5   Literature review summary 
Much work has been done exploring correlations and processes linking land use and 

aquatic effects, but less work tying it together for broader applications (Steel et al. 2010).  Land 

use influences freshwater fish habitat in two steps: first, by modifying physical processes that 

change the water, substrate, or stream geomorphology and, second, by the physical changes 

affecting fish productivity.  The main land uses creating damaging modifications are: 

•

Devegetation,

•

Impervious surfaces,

•

Roads,

•

•

Logging (which can include devegetation, impervious surfaces, and roads),

•

Agriculture, and
Mining (especially gravel extraction).
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These land uses act upon fish habitat by the following mechanisms: 

• Habitat fragmentation,

• Altered water quantity (including flow fluctuation patterns),

• Altered water quality (including pollution and temperature changes),

• Biotic changes (including prey, predators, and disease),

• Altered geomorphology (including loss of shelter or spawning beds),

• Climate change, and

• Cumulative effects.

Much is known about these individual pathways in many ecosystems, but synthesizing 

results to understand complex systems remains a challenge.  The literature does not reflect a good 

understanding of temporal aspects, long-term change, and delayed effects (Bayley 2002; Steel et 

al. 2010). 

New approaches, spurred by the technical abilities of GIS and concepts from emerging 

transdisciplinary fields such as landscape ecology and environmental history, provide 

opportunities to explore the temporal scales of land-use and ecosystem interaction.  Adding more 

about the temporal aspects may shed light on the vexing complexities, vulnerabilities, and 

management possibilities of threatened watershed ecosystems. 
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Chapter 3:  Research design and methods 

The research for this dissertation drew upon diverse academic disciplines and consisted 

of six components:  

• compiling land-use data;

• observing in the field;

• interviewing informants;

• researching historical materials;

• conducting a meta-analysis comparing the KRW to other watersheds; and

• sketching scenarios to explore potential futures for the KRW.

The first four address the environmental history of the watershed and will be described here.  

Methodology for the meta-analysis and scenarios will be described in chapters 9 and 10, 

respectively. 

3.1   Land-use data 

Information collected focused on development within the study area, primarily structures 

and secondarily roads, devegetation, and other land-cover alterations.  Structures were located in 

historical time and geographic space, making it possible to quantify buildings and developed land 

area.  The goal in collecting this information was to trace, in detail, the spreading human footprint 

on the landscape. 

All the underlying data about land in the study area, including parcel boundaries and 

maps, were formatted in the English system of measure.  In the US, land area was measured in 

units such as ft2, acres, and mi2.  When the federal government parceled out wilderness for 

settlement, it divided land under the cadastral grid system of townships, ranges, and sections (R. 

Brown 1948).10  On the Kenai Peninsula, the reference point for the townships was the Seward 

Meridian, centered on the City of Seward.  Because the English measurement system is used 

locally, in US land management, and in US hydrology reports, I used it in my study. 

10 More information about the cadastral grid system is available at the US Dept. of Interior web site on the 
Public Land Survey System at http://www.nationalatlas.gov/articles/boundaries/a_plss.html. 

http://www.nationalatlas.gov/articles/boundaries/a_plss.html
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3.1.1   Using property tax records 

The primary source was the property-tax database from the Kenai Peninsula Borough 

(KPB) tax assessors' office.  The borough updated these data frequently, kept metadata records, 

and collected other data, such as imagery and wetlands polygons, to interface with the parcel 

information.  These were public records, accessible online and at the borough building.  That 

database included the construction date of the primary buildings on each developed parcel.  I 

opted to use the 2005 version rather than newer versions because that is when I began the 

analysis, continuous updates could create inconsistencies, and later data no longer featured the 

“year built” field.  As of 2005, the database contained records on approximately 60,000 parcels 

throughout the entire borough and showed about 12,000 structures in the KRW. 

Although extremely useful, this data set had several weaknesses for the type of study 

undertaken here.  The most significant gap was the lack of information about previous structures 

that had been removed, destroyed, or replaced.  However, the population of the KRW area is 

small and recent (relative to most other states in the country), with most construction newer than 

1980 and nearly all within the study timeframe.  I worked on the assumption that nearly all 

original structures were still in place.  In 2009, Sharon Roesch (of the state forestry office in 

Soldotna responsible for fire response outside of incorporated coverage areas) informally 

confirmed that the number of remote structures lost to fires over the past several decades was 

negligible.  Rebuilding concentrated in core areas of the largest and fastest growing communities 

– Kenai and Soldotna.  I asked long-time residents about former structures during interviews, and

examined old maps, aerial photos, and records.  This search for “ghost” buildings (once present, 

but no longer) focused on town cores, high-density corridors, and well-documented areas.  I used 

this information to modify the building data from the borough into a new data set detailing the 

area’s original development from natural land cover to a built environment.  It is likely that the 

new data set omits some forgotten structures, but also likely that it includes enough information 

to achieve adequate accuracy for the purpose of this analysis.   

I attempted to date the earliest building on a property.  When a parcel included multiple 

major structures, I parsed them into different years by going to the borough’s interactive parcel 

viewer online (http://www.borough.kenai.ak.us/GISDept/IMS/disclaimer.htm), using the 

“identify” tool, then the “property details” link on the pop-up box to a new page 

listing “improvements” with a column titled “constructed yr.” In the absence of such details, I 

http://www.borough.kenai.ak.us/GISDept/IMS/disclaimer.htm
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used the structure count listed on the borough tax records, and assigned all the structures for a 

given developed parcel to the “year built” in the assessment data table.  

Another complication was a tendency for people to move buildings, especially small 

structures.  In other words, the same structure occupied different lots at different times, or an old 

building was “new” in its current location.  The borough listed the date a structure was created, 

not placed.  This complicated interpretation especially of mobile homes.  Prior to the 1950s, 

building supplies were scarce, and enterprising Alaskans recycled unused buildings in part or 

their entirety.  After WW2, civilians relocated many military surplus structures (Ford 2000; 

Thornton 2003).  Small, sturdy buildings such as cabins could be jacked up and barged or towed 

elsewhere (Ford 2000; Farnsworth 2009).  Property owners in high erosion areas sometimes 

moved their structures inland.  Volunteers relocated historic structures to public or private 

historical parks, such as the Soldotna Homestead Museum, the McLane Center in Kasilof, or a 

new site the Kenai Historical Society began working on in 2009 (Nesper 2009).  Unless otherwise 

specified, I used the year the first structure appeared on a given parcel as the date of development. 

A related issue was the status of small, remote cabins and abandoned structures that were 

still standing.  In the early 20th century, prospectors and trappers built small log cabins in the 

woods, often in wilderness. They used local spruce logs, with some metal as spikes, nails, or 

weather-resistant sheathing (mostly roofing).  Most of these “sourdough” cabins were abandoned 

prior to WW2 (G. Titus, personal communication 2010) and have decayed.  A few, however, 

were used as rustic park cabins or restored as historic relics.  Some were removed from their 

original locations and reassembled elsewhere.  Whenever possible, I tried to distinguish whether 

an old structure still presents a possible environmental impact upon the landscape.  If it did not, I 

dropped it from the structure dataset. 

This approach assumed that structure counts were useful proxies to represent the 

distribution of anthropogenic changes to the land.  The approach did not take into account 

different structure sizes, the extent of other land-cover changes (such as removal of natural 

vegetation) or other activities that directly influenced hydrology (such as wells, septic systems, 

point pollution sources) and earthwork (such as ditching or gravel redistribution).  However, 

when it was possible to date beginning of uses such as parking lots or gravel pits, I reclassified 

those lots from vacant to developed, even though they had no structures.  “Structures,” as defined 

by the borough assessing department, represented a range of anthropogenic footprints, as 

illustrated in Fig. 5. 
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Another issue was defining structures for the study purpose.  Some types of structures – 

electrical substations, remote federal cabins, and the Trail Lakes Hatchery complex, for example 

– were not in the borough data set; I added these based on my personal knowledge of the

area.  Borough records referred to primary structures, but many parcels contained auxiliary 

structures as well.  These ranged from large buildings such as warehouses, barns, and second 

homes to small structures such as sheds and chicken coops.  In rural Alaska, residents often built 

small, relatively primitive structures when they first moved onto the property; over time they 

constructed larger, more comfortable homes (personal observation).  In some cases, the current 

chicken coop was the family home in years past or vice versa (e.g., M. Mullen, personal 

communication 2009).  When tax records listed detailed information about structures, I only 

considered buildings with areas greater than 200 ft2 (18.6 m2) as structures for my analysis.   

Ultimately, distinctions between significant and insignificant structures were subjective. 

3.1.2   Using homesteading records 

In 2010, the federal Bureau of Land Management (BLM) put its Alaska land transfer 

records on the Internet.  The Alaska Case Retrieval Enterprise System (ACRES), is a searchable 

database, available at: http://sdms.ak.blm.gov/acres/acres_menu.  Because all peninsula lands 

Fig. 5: Example of structures with different footprints.  A count of structures gives equal 
weight to enormous structures with associated vegetation removal and impervious 
surfaces, such as the Fred Meyer store in downtown Soldotna (left), or to small, 
biodegradable structures that blend into surrounding vegetation, such as the sod-roofed 
cabin in the forest in Kenai (right).  Fred Meyer image from the KPB parcel viewer. 
Cabin photo (2009) by S. Loshbaugh. 

http://sdms.ak.blm.gov/acres/acres_menu
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except preexisting Native villages were considered federal property until 1898,11 all land within 

the KRW now in private hands is included in the ACRES database. 

Searching by township sections, I determined land status at the beginning of the study 

period (1947) and traced the initial transfers of undeveloped tracts from the federal government to 

private ownership in the years that followed.  The dates when land claims were filed and patented 

provided clues to initial development, because federal regulations required that homesteaders 

build habitable structures on their parcels to qualify for patents (W. Pedersen 1948; M. Mullen 

2009).  Other information available through the database included names of filers, notes on legal 

proceedings, names of businesses filing for commercial property, and transactions regarding sub-

surface mineral rights.  I cross-referenced this BLM information to historical and anecdotal 

information to obtain more detail and clarification about development patterns.  Combining the 

BLM homestead and KPB parcel data, I created an original GIS layer visualizing homestead, 

homesite, municipal, commercial, small tract, and Native allotment land transfers in the lower 

KRW corridor. 

3.1.3   Using subdivision plats 

After the original patenting of KRW land into private hands, owners subdivided much of 

the land for more intensive development.  These subdivisions were documented in plat records, 

which include detailed plan maps showing roads, lot lines, and sometimes additional information 

about structures, owners, and infrastructure.  Subdivision plat records were digitized, compiled 

into a database, and made available through the borough’s GIS department at: http://

www.borough.kenai.ak.us/GISDept/.  The database was searchable by recording number or 

subdivision name.  The recording numbers were chronological and formatted with a two-letter 

prefix based on the recording districts, followed by a 7-digit number.  The prefix for the Kenai 

district was “KN” and for the Seward district was “SW.”  Records dated back to 1905, the 

original townsite of Seward. 

Data available included the township and range of each subdivision and digitized plat 

maps in “tiff” format.  By entering numbers such as “KN0000001” into the search engine at 

http://www.borough.kenai.ak.us/GISDept/GIS/BaseMapQuery/PlatQuery_recnum.asp, it was 

possible to access a chronological list of subdivisions to merge with other land-use records. 

11 Legislation extended the Homestead Act to Alaska in 1898, according to the BLM (accessed Nov. 30, 
2013, http://www.blm.gov/ak/st/en/info/newsroom/2012/may/BLM-Alaska_Celebrates_150_Years 
_of_the_Homestead_Act_05182012.html). 

http://www.borough.kenai.ak.us/GISDept/
http://www.borough.kenai.ak.us/GISDept/GIS/BaseMapQuery/PlatQuery_recnum.asp
http://www.blm.gov/ak/st/en/info/newsroom/2012/may/BLM-Alaska_Celebrates_150_Years%20_of_the_Homestead_Act_05182012.html
http://www.blm.gov/ak/st/en/info/newsroom/2012/may/BLM-Alaska_Celebrates_150_Years%20_of_the_Homestead_Act_05182012.html
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Subdivision records did not always reflect realities on the ground, however.  Developers 

sometimes platted roads or other infrastructure on paper, but never actually built them.  Also 

subdivisions could be platted at one time but developed piecemeal at later dates (if at all).  Still, 

the date of plat approval provided a reliable “start” date, as it was unlikely that any subdivision 

development took place prior to surveys and government approval. 

I used early subdivision plats from the Kenai and Soldotna areas to help trace 

development in urbanized areas where original structures could have been replaced over the 

decades. 

3.1.4   Using GIS mapping and analysis 

I used GIS to visualize, quantify, and display landscape attributes and their changes over 

time and space.  ArcMap Version 10, from ESRI, was used to display spatial layers from diverse 

sources.  For details on the principal spatial data used, see the metadata files in Appendix D. 

GIS polygons selected from the USGS Hydrologic Units12 coded 19020302 (Upper Kenai 

Peninsula) provided the outlines of the KRW.  The level 6 polygons outlined the major tributaries 

and other subdrainages. 

Using GIS software tools and the borough property records, I created a new layer 

including only parcels lying within the watershed perimeter.  These tools made it possible to sort 

the selected, developed parcels by year built or divide them spatially, by cadastral section, sub-

watershed, or by proximity to the lower river mainstem (using the ArcMap buffering tool).  Those 

in a ¼-mi (0.4-km) riverfront buffer strip were further subdivided by river mile (RM).13  When a 

developed parcel from the database straddled a boundary line, I examined aerial images from 

Google Earth or the borough’s interactive parcel viewer online (http://www.borough.kenai.ak.us 

/GISDept/IMS/disclaimer.htm) to determine which spatial unit contained more of the parcel’s 

built area. 

For each spatial unit considered (section, subwatershed or other), development, 

quantified by number of structures, was tallied by historical periods (defined in Ch. 5).  I 

considered structure counts both as building during the period specified and as cumulative 

building that included all previous, surviving structures.  

12 The USGS labels drainages by Hydrologic Unit Codes, abbreviated “HUC.” 
13 The convention in Alaska is to locate places on a river based on the number of miles from the river’s 
mouth, and to abbreviate these “river mile” markers as “RM.” 
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I categorized structure counts by density, using a scale from studies of exurban 

development in the Western US.  Those studies defined “suburban” as more than one unit 

(structure) per acre, “exurban” as having one unit every 1-to-40 acres, and “rural” as having less 

than one unit per 40 acres (Brown et al. 2005; Theobald 2005).  Note that this contrasts with the 

US Census Bureau definition of “urban” as a density of 500 people per mi2 (193 per km2) (Barron 

2002).  At approximately 2.5 people per residence, that is equivalent to 200 structures per mi2 (77 

per km2) or one structure on 3.2 acres. 

Table 6: Development density classification.  Criteria for categorizing structure unit densities 
from David Theobald, Center of the American West, University of Colorado (Theobald 2005). 

Density category Ha/unit Acres/unit Units/mi2 
Rural >16.18 >40 <16 
Exurban 0.68-16.18 1.68-40 16-380 
Suburban 0.1-0.68 0.25-1.68 381-2,560 
Urban <0.1 <0.25 >2,560 

3.1.5   Land cover change 

Originally I had planned to use existing classified imagery to trace changes in forest, 

surface water, wetlands, glacier ice, agricultural, and developed areas within the watershed over 

the years of the study.  However, the existing imagery proved inadequate for accurate, 

quantifiable comparisons.  No consistent, on-going effort has been made to trace land-cover 

changes on the Kenai Peninsula (O’Brien 2006). 

Existing projects have traced one type of land cover in limited areas over limited time 

scales, usually using only two or three points in time. They also classified land cover by 

inconsistent criteria. Several examples: 

• Glaciologists are monitoring the shrinkage of the Harding Ice Field (a major source of the

Kenai River via the Skilak Glacier), but they are not monitoring the Spencer-Blackstone

Glacier Complex, another part of the headwaters (Hall, Giffen, and Chien 2005).

• GIS layers used by the USGS and the borough depict surface water in different ways,

with the borough’s ‘Hydrography.mdb’ layer14 showing greater accuracy along the Kenai

River mainstem and with small ponds, but omitting major islands in the lakes.

14 Chris Clough from the KPB GIS department attributed this layer to the Alaska Dept. of Natural 
Resources (ADNR).  For the metadata link see Appendix D. 
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• Wetlands mapping projects used different classifications and limited coverage to artificial

boundaries that omit much of the KRW, such as the area above the Soldotna flow gauge

(USGS) or non-federal lands on the western peninsula (the Kenai Watershed Forum)

(Gracz et al. 2005).

For future environmental management it would be helpful if those involved would develop 

protocols for consistent land-cover classification repeated over time. 

3.2   Field observations 

To enhance my understanding, stimulate questioning, verify information, meet 

stakeholders, collect images, and solve mysteries, I spent as much time as possible exploring the 

watershed, especially riverfront areas.  I made multiple automobile trips to the Kenai Peninsula 

during the course of my study, staying for days or weeks at various locations in the area.  Prior to 

this project I hiked to sites in the upper watershed such as the Russian River, Juneau Falls, Fuller 

Lake, and Carter Lake. In the late 1990s I visited Skilak Lake and Upper Trail Lake by boat.  I 

also had opportunities to view the landscape from the air, including flights over the Harding 

Icefield in 1989, the Kenai National Wildlife Refuge in 1998, and in 2009 over the Snow River 

and its source glacier in the Kenai River drainage’s headwaters. 

During this dissertation research, I targeted visits and observations to field check (or 

ground-truth) other information sources.  Sites of interest visited included: 

• high-density recreational subdivisions on the river (RiverQuest, Kenai Keys, Poachers’

Cove);

• private campgrounds or lodges with river access (Kenai Riverbend Campground, Eagle

Rock, Big Sky Charter & Fishcamp, Alaska Rivers Company);

• public parks or recreation sites with river access (Tern Lake, Russian River, Cooper

Creek, Bings Landing, Izaak Walton, Morgans Landing, Swiftwater, Rotary, Soldotna

Creek, Centennial, Slikok Creek, The Pillars, and Cunningham);

• numerous sites of public and private habitat and riverbank restoration projects; and

• engineered projects to mitigate runoff (retention basins in Soldotna and the Fred Meyer

parking lot drainage).

I also visited particular activities relating to river use and management.  These included: 

• the Kenai River Festival;
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• dipnetting at the river estuary;

• a meeting of the Kenai River Special Management Area (KRSMA) Advisory Board;

• a river center staff inspection of RiverQuest;

• the restoration and reconstruction of Dave’s Creek near Cooper Landing; and

• the “Linking Science to Action” symposium the Kenai Peninsula Fish Habitat Partnership

sponsored in April 2013.

Such opportunities allowed me to experience directly social situations and physical realities 

described in documents and discussed in interviews.  This enhanced my understanding of the 

entire system. 

3.3   Interviews 

Interviews provided key information not otherwise available.  I believe they were 

particularly pertinent in the Alaskan context because, first, little was published about environ-

mental history in this region, and second, much of Alaska’s development and ecological change 

was recent enough that people who witnessed or participated in key events were still alive. 

This project was approved by the University of Alaska Institutional Review Board (IRB) 

(see Appendix E).  The board classified it as the lowest level of concern, and its representative 

told me that I only needed board approval to interview people younger than 18.  It turned out that 

all interview subjects were older than that.  Each person who was recorded signed a permission 

form which gave them the options of requesting anonymity, a summary of results, or verification 

of quotes. 

3.3.1   Information sought via interviews 

The general goals of the interviews were to obtain: 

• Relevant information available no other way, such as unpublished observations of how

salmon fry use wetlands (Gracz 2009) or how subdividing patterns changed over the

decades (Bagley 2009; Fair 2009b; McLane 2009; F. Mullen 2010);

• Historical information in danger of being lost, such as the locations of original homestead

cabins no longer extant (Fair 2009b; M. Mullen 2009; Penner 2009);

• Context and evaluations of studies and management actions, such as the “309” studies of

anglers’ trampling riparian areas (King 2009; G. Seaman 2010; Tarbox 2010); and
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• Qualitative socioeconomic information, such as how and why people’s concerns about

river health changed over time (Fisler 2009; B. Johnson 2009c; Lancaster 2010; R. Reger

2009). 

3.3.2   Selection of interviewees 

I selected interviewees primarily for relevant information they might provide on a wide 

range of topics relating to the study.  The group contained, I believe, the experts who know the 

most about the Kenai River and local landscape management.  I sought diverse viewpoints but did 

not try to get a representative cross-section of the community.  For example, I interviewed the 

two former KPB assembly members who voted against the landmark 1996 riparian habitat 

protection ordinance (discussed in Ch. 8.1.9). 

The original list of names came from contacts cultivated while living for 20 years on the 

Kenai Peninsula and particularly during 1996-2002, when I worked as a reporter for the 

Peninsula Clarion newspaper covering (among other things) science, history, and environmental 

stories.  These contacts were invaluable; people spoke frankly and were generous with their time 

and expertise.  I added people cited in useful literature (e.g., Brabets, Frenzel, Lehner, and G. 

Seaman), owners of pertinent land parcels (e.g., Cho, Fair, Loftstedt), activists in current 

watershed habitat or management entities (e.g., Connors, Gease, and Mohorcich), and those 

recommended by other interviewees (e.g., Edwards, Kraxberger, and Trasky). 

I targeted people who worked with the river, so the pool of interviewees contained a 

disproportionate number of resource managers (23), scientists (21), and elected officials (10).  

Interviewees had worked for federal agencies (US Fish and Wildlife Service (USFWS), USGS, 

Soil and Water Conservation Service), state agencies (Alaska Dept. of Fish and Game (ADFG), 

State Parks, University of Alaska), municipalities (Kenai Peninsula Borough, cities of Kenai 

and Soldotna), the Kenaitze Indian Tribe, and nonprofit organizations (Kenai Watershed Forum, 

Kenai River Sportfishing Association).  I also interviewed two realtors (Bagley and Lancaster) 

and two people whose families were active in real-estate development (Farnsworth and 

McLane).  Two current developers I tried to contact did not respond to messages. 

Nearly all of those interviewed (51 of the 55) lived on the Kenai Peninsula, most (41) for 

more than 20 years.  At least 34 lived within the watershed at the time of the interview.  Some no 

longer spent winters there; some had returned to the area after living elsewhere, and one person 

no longer was a resident but visited frequently.  Others had worked but not lived there.  A dozen 
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owned or had owned property fronting on the lower Kenai River.  Few were born in Alaska, 

consistent with migration patterns for the state as a whole.  Most (33) immigrated as young 

adults.  Three were born into families already living on the Kenai (Bagley, McLane, and F. 

Mullen), and 11 came as children (Cho, Fair, B.K. Holland, Johnson, Lancaster, B. Martin, 

McKinley, Painter, Penner, R. Reger, and Wood).  Among those interviewed, 5 were 

homesteaders (Farnsworth, Kraxberger, Merkes, M. Mullen, and Parker) and 8 were children of 

homesteaders (Fair, Johnson, Lancaster, McLane, McKinley, F. Mullen, Penner, and R. Reger). 

Interviewees fell roughly into overlapping categories: old-timers (who lived local 

history), scientists (trained observers, often with relevant expertise), decision-makers (elected 

officials or advisory board members), managers (including government personnel plus some 

members of nonprofits), and stakeholders (property owners, workers, or members of 

organizations or professions using ecosystem services).  Some had specific expertise not readily 

available elsewhere (e.g., anthropologist Boraas and the septic-engineering Hollands).  Preference 

was given to people who had many years of perspective, were active in Kenai watershed issues or 

events, and had reputations for rationality, insight, and helpfulness. 

I contacted people by e-mail, telephone, or (in a few cases) in person (e.g., after a 

meeting of the KRSMA Advisory Board or at the Kenai River Festival).  Most already were 

acquainted with me or recognized my name from my previous newspaper work.  One impediment 

to arranging interviews was Alaska’s extreme seasonality.  During the summer when travel was 

easiest, people involved with the river were extremely busy.  When they had extra time in winter, 

poor road conditions and seasonal closures impeded travel between Fairbanks and the Kenai 

Peninsula.  The best times for interviews were the “shoulder seasons” of spring and autumn. 

3.3.3   Sample interview questions 

Before recording formal interviews, I explained who I was, what the project was, and 

why I wanted to speak to that person.  I explained about the university release form and the 

recorder.  If we reviewed maps or looked at things in the field, generally we did that first and sat 

down to talk on the record afterwards. 

Interviews began with standardized questions about a person’s background: 

• First you should probably tell me your official title.

• Could we talk a bit about where you were from originally and how you came to be here?

• How long have you lived in this area?
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• Does your family use the river? Do you fish?

• What’s been your involvement with the river, and how did that start?

• So, what’s your [academic] degree?

The middle part of the interview varied depending on the person’s specialties and the focus topic. 

• Are there things that have struck you about changes in the area, in terms of maybe who’s

living here, how people are using the land?

• Let’s talk a bit about the history of the river center.

• Have you been able to map exactly how much of the river would be affected under the

different options?

• What did [the federal agency managing homesteading] tell you about agriculture?  Was

that a serious goal?  Was it lip service?  Or was it not mentioned at all?

• As the child of homesteaders, do you think that the system pressures your family to break

up the land and sell it off?

• Do you know when Funny River Road was built?

• I wanted to ask you about … vacation homes versus residences.  This has always been an

area that’s had tourism.  Are there particular trends that you’ve noticed?

• Have you ever had problems with anglers trespassing on your property?

• Do you have a sense of when these off-road vehicles started coming in, when they started

becoming popular?

• What about septic issues?  Anything of that on the radar?

• I have a related question about dealing with the planning commission and the borough

assembly.  What is the role of science in the decisions that they are making?  And do

those people understand the science?  And is there enough good communication?

• What is the plan with this [fish] habitat partnership?  Can you tell me more about where

you want to go with that?

People with specialized knowledge or experiences answered questions uniquely targeted to them.  

Examples: 

• Can you … summarize what kind of physical evidence you see at [archeological] sites

that point to relying on salmon as a basic food source?

• Are any of the tributaries still actively meandering?

• Is there any kind of land-cover trend monitoring going on?
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• When you sweep the streets, what do you do with the stuff you sweep up?

• Have there been any issues with fecal coliforms?

• Have you noticed any effects of these riparian setback ordinances?  What do you think of

those?

• Can you describe what ATV15 traffic does to the wetlands, and how would that affect the

hydrology?

• Do you know if anybody has ever looked at the role of real estate in the local economy?

Toward an interview’s end, if they had not been discussed earlier, I made sure to ask certain stock 

questions: 

• What do you think the area is going to be like in 50 years?

• What do you consider to be the biggest threat to the salmon in the watershed?

• What do you think is going to happen to those salmon runs?

• Is there anything else you want to say about the area or the Kenai River?

After the interview ended, I asked interviewees to sign the consent form, and gave them

the option of keeping a copy for themselves. For a copy of the form, see Appendix F. 

3.3.4   Equipment used 

I recorded the interviews on an Olympus DS-50 digital voice recorder, set on conference 

mode.  As soon as possible, the recordings were copied to a computer in Windows Media Audio 

format.  Files were relabeled to show the interviewee and date, then backed up onto an external 

hard drive. 

Subsequently I transcribed the interviews on a laptop computer, using Windows Media 

Player to play the audio files, and MS Word for the text.  When possible, copies of the transcripts 

were sent to interviewees for verification or comment. 

3.3.5   Summary information about interviews conducted 

From April 8, 2009 to September 28, 2010, I conducted 52 formal, recorded interviews, 

involving 54 informants.  Interview lengths ranged from 17 minutes to 4 hours and 14 minutes, 

with an average of 80 minutes each.  In two interviews, I had trouble with the equipment and 

not all of the conversation recorded.  In those cases, I reconstructed and wrote down the essence

of the missing portions from memory and sent the notes to the subjects for their approval. 

15 ATV = “all-terrain vehicle” 
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Interviewees chose when and where to conduct their interviews.  Most took place in 

people’s homes or offices.  They happened in Kenai, Soldotna, Sterling, Cooper Landing, Cohoe, 

Homer, Anchorage, and Fairbanks.  Some are labeled as Ridgeway or Kalifornsky,16 which are 

unincorporated, census-designated places between Kenai and Soldotna. 

This project also drew upon written notes of unrecorded interviews conducted in 2006 as 

part of a project for the adaptive management course, and upon notes taken during informal, 

unrecorded interviews and conversations in person or via telephone with about half a dozen 

people from 2009 to 2011.   

For a list of interviews used, see Appendix G.  At the time this was written, plans were 

pending to archive some of the recordings and transcripts at the Elmer E. Rasmuson Library of 

the University of Alaska Fairbanks. 

3.4   Historical materials 

Historical information about the study area was sparse and scattered.  It was necessary to 

combine conventional and unconventional sources to reconstruct past development patterns, 

social changes, and ecological alterations.  As noted above, interviews, field visits, and property 

tax records provided valuable information.  But historical maps, images, publications, or 

documents were crucial as well. 

3.4.1   Information sought from historical materials 

The general goals of historical research were to obtain: 

• structures’ locations, dates, attributes, and ecological impacts not provided in the borough

property database;

• qualitative information (such as past impressions, memoirs, and minutes of meetings) that

gave insight into the human aspects of land use, resource management, and river

stewardship during the years after WW2;

16 Kalifornsky Beach Road is named for an area on the Cook Inlet coast between Kenai and Kasilof.  It was 
the site of a Dena’ina village occupied from about the 1840s to 1926, named after Nikolai Kalifornsky.  
Kalifornsky, originally named Qadanalchen, worked as a supervisor for the Russians at Fort Ross in 
California.  He took the Christian name Nikolai and was known as “the Californian,” hence Kalifornsky.  
In 1916, a US map maker erroneously dropped the “r” from the village name, and the mistake was not 
rectified until 1981 (Kalifornsky 1991). Thus the road was first called and known to a generation of settlers 
as “Kalifonsky Beach Rd.”  The name being long and alien, many locals refer to it colloquially as “K-
Beach” (personal observation).



55 

• documentation of land-management, river-restoration, fisheries research, and other

projects undertaken to guide people’s interactions with the landscape and salmon habitat;

• reconstruction of past land-use and river-use patterns no longer extant; and

• corroboration for data obtained by other means.

3.4.2   Sources and selection of historical materials 

The main sources of historical materials were libraries, informants, newspapers, meeting 

minutes, archives, and the Internet.  Little of the material was physically on the Kenai Peninsula. 

The primary library used was the Elmer E. Rasmuson Library of the University of Alaska 

Fairbanks.  See Appendix B for a list of all libraries checked for materials.  One source that was 

not officially a library was the KPB Planning Department, which had numerous maps and reports 

on shelves and in drawers. 

Informants sometimes shared unpublished or rare images, maps, or reports.  Many 

provided me with copies.  For example, a librarian at Elmendorf Air Force Base near Anchorage 

digitized and sent to me a set of quality aerial photographs the US Army Corps of Engineers 

(USACE) took of part of the river corridor in 1972.  The staff at the Alaska Dept. of Environ-

mental Conservation’s (ADEC) Soldotna field office allowed me to peruse and copy unpublished 

documents on file regarding RiverQuest (discussed in Ch. 8.6). 

Newspaper articles were available in libraries (older issues in bound copies or 

microfilm), in my own files, or online (usually newer issues).  Often they provided information 

available nowhere else, such as people’s comments about river habitat issues.  The newspapers 

used most were the Peninsula Clarion (of Kenai), Redoubt Reporter (of Soldotna), and the 

Anchorage Daily News.  I also used newsletters published by the Kenai Watershed Forum 

(Currents), The Nature Conservancy of Alaska, and the Kachemak Heritage Land Trust 

(Kachemak Heritage Landmarks). 

The borough has posted ordinances, resolutions, and minutes of public meetings online.  

They varied in detail and legibility, but provided official, dated evidence of significant events.  

Particularly useful were minutes of the borough planning commission, which often discussed 

specific development projects, plans, and regulations.  Minutes or texts are available for borough 

assembly meetings at http://www.borough.kenai.ak.us/assembly-clerk/assembly-meetings/past-

assembly-meetings; resolutions and ordinances at http://www.borough.kenai.ak.us/assembly-

http://www.borough.kenai.ak.us/assembly-clerk/assembly-meetings/past-assembly-meetings
http://www.borough.kenai.ak.us/assembly-clerk/assembly-meetings/past-assembly-meetings
http://www.borough.kenai.ak.us/assembly-clerk/legislation
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clerk/legislation; and planning commission meetings at http://www2.borough.kenai.ak.us/ 

planningdept/PlannComm/Minutes%20Agendas%20Menu/PCMinutes.htm. 

The National Archives and Records Administration (NARA) office in Anchorage 

provided useful material, mostly from Kenai in the middle 20th century during the transition from 

territorial status to incorporated municipalities. 

The Internet provides more information as time passes.  Useful historical material 

accessed via routine Google search included old books, archival photographs, newspaper articles, 

agency reports, forum discussions, and minutes of public meetings dating back to the 1960s.   

It was necessary to treat historical records with skepticism.  Many surviving documents 

were written, transcribed, or retyped by personnel unfamiliar with the area and its residents. 

Sloppy dates and misspellings were rife (such as a 1950 federal survey listing the “Oskolkoff” 

family as “Skulkoff”).  Errors also marred memoirs (such as Once Upon the Kenai).  Publications 

and web sites sometimes quoted undocumented factoids and perpetuated myths nearly verbatim, 

such as the misconception that the name “Kenai” derived from a Russian word meaning 

“plains” (e.g., http://en.wikipedia.org/wiki/Kenai_Peninsula, accessed Jan. 25, 2010).  Even 

official place names have changed over time (such as “Soldatna” to “Soldotna” and the flip-

flopping between “Kalifornsky” and “Kalifonsky”), so it is necessary to enter alternate spellings 

into automated search engines. 

3.4.3   Reports 

Little about the study area had been published in peer-reviewed journals.  The bulk of the 

scientific and management information about the watershed was in “gray” literature by agencies, 

municipalities, non-profit organizations, or consultants working for such entities.  Fisheries 

managers and biologists, usually from ADFG but sometimes from USFWS, NMFS, or USGS, 

produced numerous reports relating to Kenai River salmon and their habitat.  Particularly useful 

were watershed assessments (USACE 1978; Blanchet et al. 2002; Benoit and Johansen 2004), 

environmental impact studies (Evans et al. 1972; Holmes 1985; D. Reger 1985a; Mobley 2006), 

and comprehensive plans (Alaska State Housing Authority (ASHA) Planning Department 1965; 

ASHA 1968; Alaska Department of Natural Resources (ADNR) and KPB 1986; ADNR 1997; 

KPB 2005), which checked facts, considered local issues in a broader context, documented their 

sources, and reviewed historical information and prior studies.  Starting in the 1980s, some 

reports specifically addressed anthropogenic impacts on Kenai River salmon habitat (Estes and 

http://www.borough.kenai.ak.us/assembly-clerk/legislation
http://www2.borough.kenai.ak.us/%20planningdept/PlannComm/Minutes%20Agendas%20Menu/PCMinutes.htm
http://www2.borough.kenai.ak.us/%20planningdept/PlannComm/Minutes%20Agendas%20Menu/PCMinutes.htm
http://en.wikipedia.org/wiki/Kenai_Peninsula
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Kuntz 1986; Liepitz and Muhlberg 1993; Lehner 1994; Moore, Wainwright, and Jon Isaacs and 

Associates 1994; The Nature Conservancy of Alaska 1994b; G. Seaman 1995; Powell 1997; King 

and Clark 2004).  Studies and projects pertaining to Kenai River watershed habitat are discussed 

in Ch. 8. 

3.4.4   Maps 

Maps, old and new, were essential to this project.  The main maps used were from the 

KPB GIS database, described above.  These were accessed through two downloaded files, 

“all_parcels” from 2006, and “Cadastre” from 2009.  In addition, the “KPB Parcel Viewer,” 

online via http://www.borough.kenai.ak.us/GISDept/IMS/disclaimer.htm, provided continuously 

updated versions for limited Internet queries.  Information the web-based parcel viewer provided 

online included satellite views dating back to 1996, parcel ownership, and tables of assessed 

structures including years of construction.  For metadata links to this material, see Appendix D. 

The primary paper maps used were by the USGS.  The KRW spans two quadrangles, 

Kenai and Seward, in the USGS system.  The USGS undertook mapping projects in the study 

area during the 1950s and in the late 1970s and early 1980s.  These USGS maps are the primary 

source for other maps of the region issued since the mid-20th century.  By the time this project 

was undertaken, it was possible to download the USGS maps gratis from the Internet in both 

GeoPDF and .tiff formats at the site Earth Explorer (http://edcsns17.cr.usgs.gov/EarthExplorer/). 

Maps from other sources also proved useful.  The Alaska and Polar Regions Collections 

at the Rasmuson Library had originals or copies of antique maps.  Ever more resources from the 

Fairbanks and other regional archives are available online through data hubs such as The Alaska 

Virtual Library and Digital Archives project (VILDA) (http://vilda.alaska.edu/).  The University 

of Washington has a similar source at http://content.lib.washington.edu/index.html. Most material 

from the archives predated WW2 and the time focus of this study.  However, such materials were 

particularly useful in assessing the early development of the eastern Kenai Peninsula and the 

mountainous headwaters of the Kenai River system where mining, railroad construction, and the 

establishment of communities took place before comparable development in the lower watershed. 

The National Archives materials in Anchorage also contained useful maps, notably a set 

from the 1950s pertaining to the original townsite of Kenai and a large BLM map showing 

homesteads (and their status) near the estuary at the start of 1955.  The townsite maps include a 

1945 plan of the military airstrip and related infrastructure (made by R. Westover of the Civil 

http://www.borough.kenai.ak.us/GISDept/IMS/disclaimer.htm
http://edcsns17.cr.usgs.gov/EarthExplorer/
http://vilda.alaska.edu/
http://content.lib.washington.edu/index.html
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Aeronautics Administration, Eighth Regional Office, Anchorage), and 1951 maps of  US Survey 

No. 2970A, the “Townsite of Kenai” drawn by Elliott Pearson for the federal land office. 

Some maps were included in other publications, such as government reports (Bennett 

1918; Rieger 1962), guide books (W. Pedersen 1948; Valencia 2008), and pamphlets. 

3.4.5   Images 

Historical photographs complemented available maps and other sources in reconstructing 

past settlements and land uses.  The aerial photos (see Appendix M for a listing), particularly, 

were invaluable for locating “ghost” structures and dating landscape changes such as dredged 

channels along the river.  The KPB GIS department collected and posted online a large collection 

of such imagery.  The Kenai National Wildlife Refuge had a fine collection of satellite imagery.  

Aerial photos were available dating back to 1950, but high-resolution imagery only became 

common in the 1970s.  Agencies such as ADFG and organizations such as the Kenai Watershed 

Forum used aerial photos and photos taken from the river of the riparian zone to track riverbank 

development, habitat damage, and the effects of land-use regulation along the river corridor 

(Bradley Smith 1986; King and Clark 2004; Kobylarz, personal communication, 2009). 

In some cases, photographs described interactions between people and the landscape 

more eloquently than words could.  Photographs from many sources showed people fishing, but 

images also documented riverbank restoration and rehabilitation projects. 

I used contemporary images of the watershed to illustrate features.  Unless otherwise 

attributed in figure captions, the photographs were taken by me or belong to my family.  Other 

photo permissions are listed in Appendix L. 

3.4.6   Descriptive narratives 

Sometimes personal narratives contained historical information not readily available 

elsewhere.  Examples included Lisa Augustine’s description of a now-vanished cemetery on the 

riverbank in old Kenai (Augustine 2002), and Marge Mullen’s recollection that the watershed’s 

largest historical fire was triggered by an accidental cigarette spark from the Alaska Road 

Commission work crew clearing the track for the future Sterling Highway (M. Mullen 2009).  

Sport-fishing guide Harry Gaines published a memoir focused on Kenai River recreation (Gaines 

and Freedman 1991) and roads supervisor Ralph Soberg did one that discussed development in 

the area (Soberg 1991). 
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3.4.7   Gaps and dealing with them 

Barely any professional historical accounts of the Kenai Peninsula existed.  Primary 

material was abundant but spotty and variable in quality.   

A brief critique of one major local-history source book, Once Upon the Kenai (Ford 

2000), illustrates the gaps and shortcomings in the available historical materials.  Volunteers 

wrote personalized recollections of the times and places they deemed memorable, then collected 

them into an illustrated, self-published volume.  This approach was favored by peninsula 

residents interested in local history and used repeatedly (E. Pedersen 1983; Pioneers of Alaska 

1991; Bogard et al. 2002; Perry and Kelly 2009).  The book contains unique and valuable 

accounts of individual, family, and community experiences, but lacks context.  For example, it 

omits discussion of modern Native tribes or the federal lands that comprise 65% of the peninsula 

(KPB 2005). 

Because the Kenai Peninsula was not incorporated until 1964, and none of its 

communities became major state hubs, it had no official record depositories.  The local public 

libraries, created by volunteers in the 1960s, lacked older or rare materials relating directly to 

their communities.  Older records went to Fairbanks (such as rare publications at the Rasmuson 

Library), Anchorage (such as material in the NARA office), or to the Alaska State Library in 

Juneau (such as the Alaska Railroad archives about the development of the eastern Kenai 

Peninsula).  Often government or scientific studies were conducted by outsiders who did not 

share their findings with the communities (e.g., Langille 1904; Adalgeirsdottir, Echelmeyer, and 

Harrison 1998). 

On the other hand, much of the Kenai Peninsula’s history is recent and involved 

relatively few people. It was possible for one person to obtain nearly all the information that has 

survived, at least for the English-speaking period.  The area presented the unusual advantage that 

some individuals who played prominent roles or observed major transitions were still alive and 

willing to share what they knew. 

3.5   Methods summary 

The main methods used for investigating the watershed’s environmental history were 

analyzing land-use data and interviewing informants.  The key land-use data sets were the KPB 

parcel records and BLM homesteading records.  Complementing these primary sources, I read 
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numerous reports and newspaper articles and scrutinized photographs, maps, and aerial imagery 

spanning the study area and years from 1950 to present.  

Synthesizing the voluminous and diverse information of this project was challenging and 

time consuming.  Ultimately, I am convinced that the transdisciplinary approach strengthened the 

results and provided valuable insights into the process and drivers of change in the KRW social-

ecological system. 

Methods used for the meta-analysis and scenarios discussion are included in chapters 9 

and 10 respectively. 
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Fig. 6: Location of the Kenai River Watershed.  Based on data from the Alaska BLM 2010 
and KPB GIS 2011. 

Chapter 4:  The Kenai River Watershed physical background 

This chapter begins this dissertation’s middle part, which narrates the KRW case study.  

Here I describe the physical setting of the KRW to orient the reader and provide a foundation for 

the history that follows.  This provides a primer on the watershed’s geography, geology, climate, 

hydrology, and boreal ecosystem.  These aspects set the stage for the salmon and human 

habitation described in chapters 5 through 8. 
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Fig. 7: Major tributaries of the Kenai River Watershed.  For more detailed maps, see the 
atlas on the supplementary CD.  Based on data from the Alaska BLM 2010 and KPB 
GIS 2011. 

4.1   Geography of the watershed and sub-watersheds 

4.1.1   General description of the watershed 

The entire Kenai River drainage encompasses about 2,200 mi2 (5,700 km2), roughly the 

same size as the Chehalis River in Washington or the Homathko of British Columbia.  The flow 

in the mainstem below the Soldotna bridge averages about 6,000 ft3/sec (cfs) (170 m3/sec), 

roughly the same water volume as the Chehalis, Alsek, or Nushagak rivers. 

Elongated, the KRW extends about 85 mi (137 km) east to west and about 30 mi (48 km) 

north to south.  Reflecting the asymmetry of the region’s drainage, the Kenai’s headwaters reach 

within 7 mi (11 km) of Prince William Sound near Seward.  Snow, glaciers, and the rugged 

mountainsides of the coastal range feed two large lakes that pass the river waters west to the 

lowlands of the Cook Inlet basin. 

The Kenai River has by far the largest catchment on the peninsula.  The second largest is 

the Kasilof River drainage to its south, drawn like the Kenai from a massive glacial lake.  Despite 

its dominance on the peninsula, the Kenai River discharges about 12% as much water as the 
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Fig. 8: A glacier at the source of Snow River.  
Photo 2009 by S. Loshbaugh. 

Fig. 9: Kenai Lake.  View from the north, 2006.  
Photo courtesy of Mike Kania. 

Susitna River to its north and is dwarfed by the mighty Yukon of Alaska’s Interior, which drains 

about 321,500 mi2 (832,700 km2) and discharges an average of 227,000 cfs (6,430 m3/sec). 

4.1.2   Headwaters and Kenai Lake 
The headwaters of the Kenai River lie in the Kenai Mountains north of Seward.  Peaks 

reach maximum elevations of about 5,000 ft (1,500 m), and drainages on their east and north 

slopes flow into Prince William Sound and Turnagain Arm.  From these heights the terrain on the 

west slopes drops steeply to Kenai Lake, at elevation 436 ft (133 m) (ADNR 1997). 

Precipitation, perched lakes and glacial melt feed into Kenai Lake, with the Snow River, 

the Trail Lakes system, and Quartz Creek 

as its largest tributaries.  The Snow River 

in the watershed’s southeast corner 

originates in scattered highland glaciers 

near Seward, some of which also flow into 

Prince William Sound’s Port Nellie Juan.  

Before descending to Kenai Lake, the 

Snow passes through Upper and Lower 

Paradise lakes, roadless recreation 

destinations accessible by float plane or 

hike from Seward.  The Trail Lakes drain

an icefield, called the Spencer-Blackstone 

Complex, via valleys and perched lakes 

in the watershed’s northeast corner.  

One of the region’s last operating fish 

hatcheries is at Upper Trail Lake, and 

the small community of Moose Pass 

lies along the linked lakes.  The Alaska 

Railroad traverses part of this scenic 

subdrainage.  Quartz Creek drains 

mountainous mining claims, Tern 

Lake, and Crescent Lake, and it hosts a 
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Fig. 10: Map of the upper Kenai River.  The watershed 
boundary is in red.  Based on data from the KPB GIS
2011. 

stock of chinook salmon.  Its lower 

valley has long been a trans-

portation corridor to Cooper 

Landing.  The Sterling and Seward 

highways follow its lower course, 

making it the most accessible and 

visible Kenai Lake tributary.  

Kenai Lake itself is a 

stunning inland fjord 22 mi (35 km) 

long and the peninsula’s third 

largest lake, covering about 14,500 

acres (23 mi2 or 59 km2), with an 

estimated maximum depth of about 

540 ft (165 m).  Glacial flour gives 

it a brilliant turquoise color.  Where waterways notch its mountainous rim, pioneers founded the 

hamlets of Primrose, Lakeview, Lawing, and Cooper Landing about a century ago.  Cooper 

Landing thrives as a transportation hub and recreation destination, while the others waned along 

with the importance of the railroad corridor that created them.  Kenai Lake zigzags from the 

mouth of the Snow River (about 15 mi or 24 km north of Seward) to Cooper Landing, where the 

lake’s outflow at elevation 432 ft (133 m) marks the “official” beginning of the Kenai River.  At 

this point, 82 river miles (RM) (132 km) from the sea, the river already carries about half of its 

ultimate flow volume. 

4.1.3   The upper river, Russian River, and Skilak Lake 

The 17-mi (27-km) stretch between Kenai and Skilak lakes is considered the upper river.  

The average gradient of the upper river segment is 0.46% (24.2 ft/mi or 4.6 m/km) (USACE 

Alaska Corp of Engineers 1978).  Several lake-fed tributaries descend from mountain valleys to 

join it, notably Juneau Creek, Cooper Creek, and the Russian River.  Juneau Creek, famed for a 

trail-accessible waterfall, flows from the north.  Cooper Creek was the site of the early gold-

mining camp that became the nucleus of Cooper Landing.  It drains Cooper Lake, where the 

system’s only dam blocks 2% of the KRW drainage area and diverts water through a small 
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Fig. 11: Skilak Lake, east end.  The upper Kenai River flows into the lake from the left, and the 
Skilak Glacier River enters from the background.  The lake outflow to the west (not visible) 
begins the middle Kenai River.  Photo (2006) by S. Loshbaugh. 

hydroelectric plant into Kenai Lake17. The large, exposed bluff face at Cooper Creek’s confluence 

with the river is a local landmark and a good place to view the area’s sedimentary strata.  

Largest of the upper river tributaries is the Russian River18, home of a famous sockeye 

salmon run and the notorious “combat fishing” it inspires.  The Russian River flows down from 

the mountains into a narrow valley and through two lakes.  Below Lower Russian Lake rapids 

impeded migrating salmon until 1979, when the state built an artificial pass for them.  The lower 

Russian flows first through a rocky gorge and then through flat lowlands, where anglers have 

increased erosion (Loy 2011).  Although the river valley was glacial in origin, no glaciers now 

feed the subsystem (Benoit and Johansen 2004). 

Between RM 70 and 67 the Kenai River narrows and cuts through exposed rock; the 

resulting Kenai Canyon rapids are now a river-rafting recreation destination. 

The upper river empties into Skilak Lake, the peninsula’s second largest.  About 15 mi 

(24 km) long, Skilak covers about 24,500 acres (38 mi2 or 99 km2), has a maximum depth of 

about 520 ft (160 m), and spans the transition between the mountains to the east and the lowlands 

to the west.  Development along the lakeshore is limited to two north-shore campground and 

boat-launch facilities plus a few inholdings on the south shore and islands (Titus 2010).  

Numerous small creeks and several perched lakes, the largest being Hidden Lake, drain into 

17 The dam and Cooper Creek history will be detailed in Ch. 7.3.1. 
18 Not to be confused with the river of the same name in Sonoma County, California. 
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Skilak, as does the Skilak Glacier River.  This braided river originates in the Harding Icefield, the 

peninsula’s largest icefield. 

4.1.4   The middle river 

The Kenai River starts anew at RM 50, when it issues from Skilak Lake into the 

peninsula’s western lowlands.  The elevation at the lake outflow is only 205 ft (63 m), and most 

of its subsequent flow occurs at a low gradient, averaging 0.08% (4.1 ft/mi or 0.8 m/km) (USACE 

Alaska Corp of Engineers 1978).  The middle river is more sinuous than the upper river, with 

sloughs and islands, and the countryside includes glacial relict lakes and extensive wetlands.  At 

RM 45.5, the river leaves federal lands; downstream it passes through a mix of private and public 

lands subject to development.   

Studies divide the middle river into several reaches, based on topography and substrate (Scott 

1982; Bendock and Bingham 1988).  The upstream reach extends from the Skilak outflow to the 

Fig. 12: Map of the middle Kenai River.  Based on data from KPB GIS 2011. 
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Fig. 13: Main mouth of the Killey River.  View from the south of 
the Killey confluence with the middle Kenai River.  Note 
turbidity in the glacial Killey and recreational riverfront 
development at Kenai Keys on the right.  Photo (2009) courtesy 
of David Wartinbee. 

Naptowne Rapids by RM 39.5.  The first miles below the lake are atypical for the river, with 

signs of a drowned smaller channel and large, submerged dunes. 

The major tributary entering the upper reach of the middle Kenai is the Killey River.  It 

flows north from the Harding Icefield through the foothills between Skilak and Tustumena lakes, 

meanders extensively in its lower reaches, and splits into several channels before entering the 

Kenai mainstem between RM 46 and 44.  Old maps and photographs show that it developed its 

second mouth in the mid 20th century.  The Killey is the only glacial tributary to enter the Kenai 

below the lakes, and the source of most of the turbidity in the mainstem below it (Scott 1982; 

Boggs, Davis, and Milner 1997; Merkel 2003). 

The next reach extends from the Naptowne Rapids, which are the remains of an ancient 

glacial moraine, to the Sterling Highway bridge at Soldotna.  Erosion is generally low because the 

modern river is smaller 

than the ancient river that 

initially formed the 

channel.  The river is 

described as underfit 

(meaning the current 

waterway no longer fills 

the channel) and armored 

(meaning flow has 

removed fine sediment 

leaving coarse rocks that 

the current flow is too 

weak to move).  The 

Moose River, wide and 

underfit, joins the 

mainstem at Sterling after 

draining a large area of 

forest, wetlands, and pothole lakes on the northern peninsula.  The other tributaries along the 

reach are small, the most notable being Funny River and Soldotna Creek, for which the town is 

named.  The bridge at Soldotna is the site of the lowest gage on the river, and most data about the 

mainstem river flow derive from that point at RM 21. 
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4.1.5   The lower river 

The next reach, from the bridge to RM 12, transitions between the middle and lower 

river.  The channel, while remaining underfit, becomes less entrenched19 and more prone to 

erosion.  Below the town of Soldotna, the river forms large loops, including the descriptively 

named Big Eddy, and adjacent lands show traces of oxbows and abandoned eddies.  The adjacent 

shores have been extensively developed since 1947.  Few creeks enter the river along this reach, 

the largest being Slikok Creek on the south side, site of a state recreation area. 

Tidal influences reach inland to RM 12.  Below this point, the river forms an estuary with 

a flood plain up to 3 mi (5 km) wide.  Two factors account for the deep incursion of sea water – 

Cook Inlet has extremely high tides20 and the river channel is nearly flat.  The overall gradient 

from Kenai Lake to the sea is 0.0012% (Fischenich 2004), and the gradient for the last 22 mi (35 

19 An entrenched river has high banks that resist erosion and limit meandering. 
20 Merkel (2003) noted a maximum high tide in 2001 of 30.5 ft (9.3 m), and Fischenich (2004) reported a 
mean tidal range of 17.7 ft (5.4 m). 

Fig. 14:  Map of the lower Kenai River.  Based on data from KPB GIS 2011. 
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Fig. 15: Kenai River estuary.  View looking north at the Kenai city dock.  Low tide exposes 
mudflats of deposited silt.  Photo, July 2008, by S. Loshbaugh. 

km) is only 0.00058% (Merkel 2003).  The lowest major tributary is Beaver Creek, which winds 

through peaty muskegs before joining the river.  

The estuary is wide, meandering, and erosive.  Adjacent lowlands include extensive 

wetlands, especially to the north.  These characteristics limited development, with the exception 

of the City of Kenai perched on the bluff above the river mouth.  The water is brackish and silty, 

forming extensive mudflats but no clear delta.  This sedimentary influence extends into Cook 

Inlet, where shallows and bars create navigation hazards and prevent large ships from entering the 

river mouth. 

4.2   Geologic origins of the watershed 

The entire Kenai Peninsula lies in an active geologic zone on the Pacific “Ring of Fire.”  

The Pacific Plate subducts beneath it, triggering earthquakes and fueling active volcanoes on the 

west side of Cook Inlet. 

Volcanoes and seas shaped the peninsula’s foundations and mountains, but it was ice that 

formed the landscape we see today – including the Kenai River.  Multiple glaciations have 

occurred on the Kenai Peninsula since the early Pleistocene, with ice nearly engulfing the 

peninsula at its greatest extent about 23,000 years ago during what regional geologists call the 

Naptowne glaciation (Reger et al. 2007).  When glaciers advanced, they transported rock and soil.  

When they retreated, they left an irregular surface dotted with erratic boulders and pocked with 

iceberg-melt holes that became lakes and ponds. 
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Ice from the north and west filled upper Cook Inlet and covered most of what are now the 

lowlands of the northwestern Kenai Peninsula (Reger et al. 2007).  Another front of ice came 

from the southeast out of valleys now containing Kenai, Skilak and Tustumena lakes.  These two 

fronts did not quite meet, and melt water pooled between them into one or more glacial lakes in 

the vicinity of modern Sterling and Funny River.  When the water found its way past the ice to 

escape to the sea, this prototype of the lower Kenai River followed several courses that differ 

from its modern route.  Until the western ice front retreated, the main flow ran southwest through 

drainages now occupied by Slikok and Coal creeks, and out the mouth of the modern Kasilof 

River (Reger et al. 2007).  As the mountain glaciers overlying modern Kenai and Skilak lakes 

melted, water flowed west into what is now the Moose River (Scott 1982; Reger et al. 2007).  As 

the glaciers shrank away, the river course shifted multiple times before settling into its modern 

course (Reger et al. 2007).  Some shifts may have been cataclysmic.  The submerged dunes 

below the Skilak Lake outflow may be the remnants of a massive outburst event (Scott 1982; 

Reger et al. 2007). 

Geologists see numerous traces of the Kenai River’s glacial birth.  Erratic boulders and 

terraces running parallel to it, notably in Soldotna, suggest it was a wide, braided torrent in its 

youth (Scott 1982; Reger et al. 2007). 

4.3   Climate of the Kenai River system 

The Kenai Peninsula lies in a sub-arctic zone between the maritime climate of the Gulf of 

Alaska coast and the continental climate of inland Alaska to the north.  Kyle and Brabets (2001) 

characterized most of the central peninsula’s climate as “transitional,” with inland areas near 

Skilak Lake being “continental.”  The 2010 Comprehensive Conservation Plan for the Kenai 

National Wildlife Refuge noted, “On the Kenai Peninsula, temperatures at many locations rarely 

rise to more than 80 °F (26 °C) in the summer or drop to less than 0 °F (-18 °C) in the winter” 

(pg. 3-9). 

The highest precipitation in the watershed occurs at its highest and easternmost points.  

These points, not coincidentally, reach into the region’s surviving icefields.  Studies at Wolverine 

Glacier, which lies outside the watershed but shares its linkage to the Spencer-Blackstone Ice 

Complex, measured an average annual precipitation of about 40 in (102 cm) (March 2006), and 

the nearby seaside town of Seward gets an average of 72 in (183 cm) per year of precipitation.  
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The inland Kenai lowlands lie within the rain shadow of the mountains; forest fire and 

vegetation patterns reflect this (Berg and Anderson 2006).   

Within the watershed, topography and proximity to water influence localized 

conditions.  The coldest place in the watershed and perhaps on the entire peninsula is the 

Moose River valley between Sterling and the mountains (Gracz 2009).  According to weather 

station readings, the official low temperature within the KRW was -47 °F (-44 °C), recorded 

both at Sterling in 1956 and the Kenai city airport in 1975; the high was 93 °F (34 °C), also at 

the Kenai airport, in June 1969 (Western Regional Climate Center 2013). 

Table 7: KRW climate measures.  Mean annual temperature and precipitation from seven weather 
stations.  Source: Western Regional Climate Center, http://www.wrcc.dri.edu/summary/ 
Climsmak.html, accessed Aug. 13, 2013. 

Weather station 
location 

Temperature: 
Annual mean  

Precipitation:  
Mean annual total 

Years 

°C °F cm inches 
Kenai 1.2 34.2 49.1 19.3 1949-2006 
Soldotna 0.3 32.6 42.7 16.8 1962-1969 
Sterling -0.1 31.8 45.8 18.0 1954-1968 
Skilak turnoff 1.1 33.9 36.7 14.5 1971-1987 
Cooper Landing 2.2 36.0 53.5 21.1 1975-2012 
Moose Pass 1.9 35.5 71.1 28.0 1952-2012 
Primrose 2.7 36.9 112.2 44.2 1986-2012 

4.4   Hydrology of the Kenai River system 

The wet and cool climate, combined with glacial legacies on the landscape, shape the 

watershed’s hydrology.  Most of its flow originates in the mountains and glaciers of the eastern 

peninsula. 

4.4.1   The role of glaciers 

Glaciers are a vast reservoir of stored water and exert major influences on the watershed 

as a whole.  An estimated 10% (Kyle and Brabets 2001) or 11% (Dorava and Milner 2000) of the 

watershed is glaciated.  Mean annual flow rates the USGS gages measured at varied sites along 

the Kenai River and its tributaries showed that about 90% of the water in the system enters the 

mainstem before it exits Skilak Lake (Frenzel and Brabets 2010).  The glacial melt-water flows 

http://www.wrcc.dri.edu/summary/%20Climsmak.html
http://www.wrcc.dri.edu/summary/%20Climsmak.html
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Fig. 16: Graph comparing seasonal flow patterns.  Unlike the main river, which is dominated 
by glacial melt for much of the summer, the Beaver Creek tributary flow derives from snow 
melt, rain, and wetlands.  Data are from USGS gages, normalized with mean monthly flow 
as 100%. 
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stop during the winter and peak during the hottest, driest summer months.  Thus, summer glacial 

runoff shows a pattern opposite that influenced by rainfall.  This buffers summer flows and water 

temperatures, with major implications for salmon, as it keeps water high and cool during the 

spawning season, increasing fish access to quality habitat.  

As important as the glaciers themselves are, their interactions with the proglacial lakes in 

the drainage may be even more important to salmon.  The lakes further dampen flood surges and 

attenuate flow fluctuations, yet sustain high flows in both winter and summer when precipitation 

is absent or frozen.  Because of their volume and heat retention, large lakes warm the river in 

winter, maintaining flow throughout the season even when air temperatures are frigid and ice 

covers water surfaces.  The lakes serve as settling ponds, removing glacial sediment, and provide 

rearing and over-wintering habitat for juvenile fish.  Comparisons among watersheds in the 

region showed that those with glacier and lake systems had more stable channels and superior 

salmon habitat downstream (Dorava and Milner 2000).  These factors are likely to be responsible 

for the productivity of the Kenai River, which is estimated to produce twice to 10-times as many 

salmon per unit channel length as either rain-and-snow dependent watersheds or glacier-fed rivers 
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that lack lake regulation (Dorava and Milner 2000).  Not all influences are benign, however.  

Recent studies suggest that Skilak Glacier shrinkage puts enough sediment into Skilak Lake to 

depress primary productivity and reduce the habitat quality for salmon fry (Edmundson et al. 

2003; Tunseth 2004b).  Glaciers also play a role in floods, described below. 

4.4.2   Water outputs 

The most obvious output of the watershed is the Kenai River outflow.  Records from the 

gage at Soldotna extend back to May 1965, and are described as generally accurate, but not 

always comparable.21  These data show a mean annual water runoff of about 4.4 million acre-feet 

or 41.91 in for the watershed area (5.4 billion m3) (Jackson et al. 2006).  The annual mean flow 

volumes the USGS gage22 measured at Soldotna from 1966 through 2011 showed an mean value 

of 5,993 cfs (170 m3/sec) and a standard deviation of 991 cfs (28 m3/sec). 

Although this is the best available estimate of the watershed output, it is not the whole 

story.  For one thing, the gage is about 20 mi (32 km) inland from the river mouth.  Below 

Soldotna several tributaries, notably Slikok and Beaver creeks, enter the river.  Their combined 

volumes, however, add up to less than 1% of the flow past Soldotna.  For another, the entire 

system discharges groundwater into Cook Inlet (Anderson and Jones 1972).  Most of this 

discharge is probably below sea level, but some of it is clearly visible along the north riverbank 

bluffs at the town of Kenai.  A horizontal aquitard23 runs along the exposed sedimentary face, and 

rusty water runs out of it and down the lower slope into the river and beaches below. 

Hall et al. (2003) cited past studies that estimated evapotranspiration in the Kenai-

Soldotna area at about 15 in (38 cm) per year, with a water surplus of roughly 5-12 in (about 12-

30 cm) available for runoff into the river or groundwater.  However, a recent study that examined 

drying trends on the Kenai Lowlands since 1950 reexamined Kenai’s summer temperature and 

precipitation records.  It calculated a varying and generally decreasing water balance, finding a 

mean of 13.7 cm (5.4 in) from 1944 to 1968, contrasting with a mean of 8.3 cm (3.3 in) from 

1969 to 2002 (Klein, Berg, and Dial 2005).  A sample spreadsheet water-balance calculation24, 

based on mean temperature and precipitation figures from the Kenai airport as of 2006, estimated 

21 Gages are not strictly comparable because they have been moved and upgraded (Frenzel and Brabets 
2010; Western Regional Climate Center 2013). 
22 Gage # 15266300 
23 An aquitard is a ground layer that blocks the flow of water, in contrast to an aquifer, which conducts 
water. 
24 The spreadsheet calculator was created by John Fox, former UAF hydrology professor. 
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a water surplus during the spring snow melt and deficits during the summer months of June, July, 

and August. 

Without more information about the region’s weather we only know general trends in the 

area’s water balance.  For example, the watershed outflow of nearly 107 cm (42 in) far exceeds 

Kenai’s 49 cm (19 in) of annual precipitation, showing that the City of Kenai’s climate does not 

represent the watershed as a whole.  Indeed, the weather station closest to the headwaters, at 

Primrose, recorded the highest mean precipitation of 112 cm (44 in) (see Table 7). 

Another factor that complicates any water-balance calculation is interaction between 

the river and storage reservoirs such as groundwater and wetlands.  Studies on river and 

groundwater interactions, sponsored by the Kenai Watershed Forum, showed water passing 

between the river and adjacent aquifers.  Water-level detectors at The Pillars, a riverfront park at 

RM 12.5, near the highest tidal influences from the estuary, showed fluctuating tidal signals in 

groundwater levels and temperatures.  It is likely that the river loses water to the ground when it 

is running high during the summer and gains water from it during the winter low-flow period 

(KWF 2011). 

4.4.3   Groundwater patterns 

Groundwater appears abundant under the Kenai Lowlands, but attempts to use or map it 

suggest that it occurs in a three-dimensional labyrinth of interconnected, often small, lenses.  

Evidence of the small size is the observed sensitivity of well levels to drought and heavy pumping 

(Trans-Alaska Engineering and URS Company 1979).  The Kenai lowlands contain both confined 

and unconfined aquifers (Merkel 2003).  The unconsolidated glacial till varies from highly 

permeable sand to impermeable clay; waters within these Quaternary deposits supply most area 

wells (Munter and Maurer 1991).  Groundwater tends to move from east to west, following the 

area topography (Munter and Maurer 1991).  Most information about groundwater comes from 

wells, and little has been published about it since the 1970s (Kraxberger 2009). 

In the 1960s, with the area population booming, the borough began investigating water 

supply options.  The Kenai River was rejected as too silty, and wells near to Cook Inlet, including 

some in Kenai’s city center, were brackish (Anderson and Jones 1972).  Kenai ended up drilling 

wells in the Beaver Creek drainage to supply municipal drinking water (Anderson and Jones 

1972).  Soldotna chose wells from a confined aquifer as its water source (Trans-Alaska 

Engineering and URS Company 1979).  Anderson and Jones (1972) described lenses of coarse 
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sand and gravel as producing the best drinking water.  In the Sterling area, groundwater was 

observed moving into local lakes, including ones with no visible surface stream drainage (Munter 

and Maurer 1991). 

Anderson and Jones (1972) estimated that recharge of groundwater, at least near Kenai, is 

in the range of 4 to 15 in (10-38 cm) per year and largely due to precipitation.  Flat wetlands, 

common on the Kenai Lowlands, are probably the main recharge areas.  Examples include the 

Slikok Creek and upper Beaver Creek drainages.  Trans-Alaska Engineering and URS Company 

(1979), in their study, estimated that 30-50% of annual precipitation in the Central Peninsula 

reached the water table. 

4.4.4   Wetlands 

An estimated 23% of the watershed below Skilak Lake is classified as wetlands (Powell 

1997).  The USFWS, ADEC, and the Kenai Watershed Forum have conducted detailed projects 

to inventory and evaluate these landscapes (Gracz 2009). 

Area wetland types derive from topography, groundwater, and glacial legacies.  

Examples in the KRW include the tidal flats of the estuary, narrow riparian and toe-slope seeps 

threaded throughout the region, relict lakebeds in the Beaver Creek drainage near Kenai, relict 

drainage ways north of the Kenai airport, and depressions between Sterling and Skilak Lake on 

former moraines (Gracz et al. 2005). 

Peat is a common organic soil type forming bogs or fens in the area.  Those associated 

with contemporary wetlands have high levels of evapotranspiration (Gracz et al. 2005).  They 

also buffer runoff and reduce erosion because of their large capacity to store water (Gracz et al. 

2005).  Area peat more than 2 m (6.5 ft) thick preserves moisture and delays wetlands loss (Klein, 

Berg, and Dial 2005).  

In addition to influencing hydrology and erosion, wetlands provide critical habitat for 

numerous plants and animals.  Juvenile coho salmon live in Kenai Peninsula wetlands, sometimes 

far from recognizable streams (Gracz 2009). 

4.4.5   Flooding 

The Kenai River system experiences three distinct types of flooding. These have 

independent causes but may synergize. 

The first, triggered by unusually high precipitation over time, resembles flood processes 

common elsewhere.  The normal annual weather cycle on the Kenai Peninsula features dry 
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Fig. 17: Damage from ice-jam 
flooding.  In 2007, debris floated 
down the river from smashed 
structures (above); ice covered 
walks at Slikok Creek (below).  
Photos courtesy of the KPB. 

springs and wet falls.  On the Kenai River, spring 

snowmelt floods are rare (Hermanek 2003).  In warm 

summers, runoff from melting glaciers can raise water 

levels even without precipitation.  Glacial melt and 

heavy rains may combine to raise water above flood 

stage along the river.  Such conditions are rare but 

more likely in autumn than other seasons.  One such 

flood occurred in 2002 (Hermanek 2002). 

The second type of flooding is due to ice jams 

when broken chunks of ice pile up in the river and 

obstruct the flow of water.  Such flooding may occur 

at the beginning of winter when frazil ice crystals 

form, drift downstream, and clump together to form 

ice pans.  This caused mild flooding in December 2001 

and January 2005 (S. Loshbaugh 2001c; Ehmke 2005).  

It also occurs at the end of the winter when thick ice 

on water begins melting and fractures into pieces.  Ice-

jam flooding tends to be episodic with cycles on a 

temporal scale of hours to days.  A jam forms, water 

backs up locally, the jam breaks, water and ice rush downstream, and the process repeats further 

down the river.  Jams tend to form where the river is shallow, bends, or contains obstructions 

such as rocks, islands, and bridges.  This type of “break up” flooding is common in the spring 

along many other rivers in boreal or arctic regions although it is relatively rare on the Kenai 

River. 

The third type of flooding derives from ephemeral lakes on glaciers, and the Kenai River 

is one of the few developed places in the world where this occurs.  The watershed contains two 

glacial ice-dammed lakes.  One is atop the Snow Glacier and the other on Skilak Glacier.  On a 

cycle of about 2-to-4 years (National Weather Service 2009a; National Weather Service 2009b), 

the lakes fill up until the weight of their water lifts and melts the adjacent ice sheet, forming a 

sub-glacial drainage channel.  Although this process begins gradually, the final drainage can 

cause an outburst flood, called a jokulhlaup (a word from Iceland, where the phenomenon was 

first described) (Post and Mayo 1971).  
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Fig. 18: Skilak Glacier showing jokulhlaup formation.  The 
lake (left) extends out of sight under the glacier, causing 
the cracks (center) as the water's weight deforms the 
glacier from below.  Photo by Austin Post, USGS, 1971. 

As an example of intensity, the Sep 20, 1974, jokulhlaup flood was measured in Snow 

River as a peak discharge of 26,400 cfs (750 m3/sec), compared to that river’s annual mean flow 

of about 1,200 cfs (34 m3/sec), and the mean flow of the main Kenai River at Soldotna of about 

6,000 cfs (170 m3/sec) (Jackson et al. 2006). 

These glacial lake outburst floods are not usually dangerous in themselves, because flow 

passes through uninhabited areas 

and disperses into the large 

lakes.  But if they happen when 

the river is frozen or already 

running high, the pulse of water 

can create havoc downstream.  

Above-normal precipitation that 

contributes to autumn flooding 

may fill the glacial lakes as well.  

The combination of jokulhlaup 

flooding and ice jams on the 

Kenai River has proven 

particularly destructive. 

In January, 1969, a 

release from the Skilak Glacier 

during cold weather broke the 

ice on the frozen river, leading to frigid ice-jam floods in developed, low-lying areas from 

Sterling through Soldotna (Post and Mayo 1971).  This incident created the highest river stage 

recorded at Soldotna.  Additional damage from jokulhlaups occurred in 1974, 1977, 1993, and 

2007 (KPB 2006).  

Although no loss of life has been reported from Kenai River floods, economic losses 

have been substantial.  Borough officials estimated that the 2007 flood caused $5 to $6 million in 

property damage (Spence 2007b). 

4.4.6   Water quality 

Natural water temperatures in the KRW tend to be cool, as may be expected due to a 

boreal climate and glacial inputs.  Regular water temperature monitoring on the river began in 
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1998, in conjunction with USGS gages at Soldotna and the Skilak Lake outflow.  At both sites, 

temperatures tend to peak at about 12-13 °C (54-55 °F) in midsummer, and bottom out at zero °C 

(32 °F) in mid-winter (Kyle and Brabets 2001).  These numbers are consistent with those 

obtained by other studies (Trans-Alaska Engineering and URS Company 1979).  

 Analysis showed that sometimes water temperatures decreased even as air temperatures 

increased, most likely due to snow and ice melt (Kyle and Brabets 2001).  Detailed readings 

showed water was cool as it emerged from Skilak Lake and even cooler downstream at Soldotna 

(Kyle and Brabets 2001).  This seeming paradox may be due to the lake moderating water 

temperatures and the glacial component in the Killey River (Kyle and Brabets 2001).  Tributaries 

such as Beaver Creek, the only one where temperature was studied, have warmer water 

temperatures than the main river (Kyle and Brabets 2001).  The headwaters lakes retain heat in 

the winter, delaying and reducing freeze up. 

Water on the Kenai Peninsula in general, both surface and underground, tends to be 

neither polluted nor palatable.  Much of the water, especially associated with poorly drained soils, 

contains high amounts of iron, which may impart odor, metallic taste, and orange color 

(Hermanek 2008a).  Other natural problems include silt, dissolved organic material, and giardia 

parasites. 

Much of the Kenai River water, especially in the glacial tributaries and the lower 

mainstem, is turbid with high levels of suspended glacial silt and other sediment.  The water type 

in the lower watershed is classified as hard and of the “calcium magnesium bicarbonate type” 

(Anderson and Jones 1972).  Cold melt water dominates the upper watershed.  Benoit and 

Johansen (2004) described water quality in the Russian River as “pristine” with a notation that it 

is clear compared to glacier-fed waters in the KRW. They attributed nitrates detected there to fish 

carcasses.  A 1998 sampling effort in the upper river near angler access points found traces of 

coliform bacteria but no signs of other pollution (Dorava and Ness 1999).  

Groundwater quality for human consumption can be problematic.  A 1995 survey of 

Kenai Peninsula well-water samples (Bailey and Hogan 1995) found most within acceptable but 

not optimal limits for drinking water.  Nearly two thirds exceeded manganese recommendations 

and nearly half exceeded iron recommendations.  About one in five had pH levels outside 

recommended bounds (5.8 to 10).  Fewer than 6% each were flagged as exceeding recommended 

levels of sodium, chloride, fluoride, aluminum, and overall dissolved solids.  More troubling, 8% 

exceeded arsenic allowances.  In 2006, the EPA changed its national guidelines and lowered the 
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amount of arsenic acceptable in water supplies.  This led the City of Kenai to drill new wells to 

supply residents and raised concern among rural residents about arsenic levels in private wells 

(Hermanek 2008a, Neyman 2009a). 

Pollution is a concern, although no severe effects have been detected yet.  Sampling in 

the upper watershed found excellent water quality (Dorava and Ness 1999), and 2002 testing 

along the mainstem below Skilak Lake found no pesticide or PCB contamination (Rice and Moles 

2006).  But by the time the river reaches Sterling, anthropogenic pollutants are present in adjacent 

groundwater.  The state ADEC and federal EPA monitor spill sites, which will be discussed in 

Ch. 8.1.7.5. 

Another potential problem, which has received little public or governmental attention, is 

long-term seepage from failing or inadequate septic systems (Lehner 1994; Holland and Holland 

2009; Lehner 2010; Mohorcich 2010).  Water testing over the years has detected coliform 

bacteria intermittently, but the problem remains elusive (Mohorcich 2010; Ruffner 2010). More 

about this will be covered in Ch. 8.3.5. 

An emerging way to monitor water quality in tributaries involves assessing benthic 

macroinvertebrate populations in creeks.  These organisms, most of which are larval insects, not 

only play a major role in the food chain and the diets of juvenile fish, but they also exhibit 

sensitivity to water quality.  Large and diverse populations correlate with healthy watersheds.  In 

the 1990s, the increase of fecal coliform bacteria and decrease of normal macroinvertebrates 

downstream of Soldotna’s sewage treatment plant led ADFG to recommend that the city change 

its system (Litchfield and Kyle 1992; Litchfield and Milner 1998; Wood 2009; Lancaster 2010).  

Of seven creeks surveyed in 2001 by this method in the Kenai River drainage, one was rated 

excellent, two as good, two as fair, and two as poor (Major et al. 2001). 

4.5   Contemporary geomorphological change processes 

The main natural forces altering the Kenai’s physical riverscape are glacial retreat and 

sediment movements. 

4.5.1   Glacial retreat 

Evidence from other parts of the peninsula suggests that Holocene glaciers expanded to 

their recent maxima during the Little Ice Age, circa 1350-1870 (Huse 2002). When the first 
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European explorers mapped Alaska, they documented the extent of some glaciers rimming the 

Gulf of Alaska. These and subsequent records show that area glaciers have been receding since 

the 1800s.  Rice (1987) reviewed these historical records.  

In recent decades, scientists applied new techniques to monitor the mass balance of the 

region’s glaciers.  The USGS has a long-term study of Wolverine Glacier (Van Beusekom et al. 

2010), and Chugach National Forest monitors changes at Exit Glacier (Huse 2002).  Those 

glaciers lie outside the Kenai River drainage but near its headwaters.  In the 1990s, radar and 

global positioning systems (GPS) made it possible to measure the altitude of glacial surfaces and 

to estimate mass changes (Adalgeirsdottir, Echelmeyer, and Harrison 1998).  Glaciologists now 

use remote-sensing imagery to track changes to the Harding Icefield and the Spencer-Blackstone 

Complex (Hall, Giffen, and Chien 2005). 

Such studies showed ongoing and probably accelerating loss of ice since the mid 20th 

century.  Monitoring flights over the Harding Icefield in 1994 and 1996, coupled with 

examination of maps from 1950, led to estimates that the ice cover had thinned about 100 m (328 

ft) over 45 years, and during the two years measured it diminished at an even faster rate 

(Adalgeirsdottir, Echelmeyer, and Harrison 1998).  That study concluded that Skilak Glacier 

retreated about 3.2 km (2 mi) during the latter half of the 20th century, and its surface area shrank 

by 5.63 km2 (2.2 mi2) (Adalgeirsdottir, Echelmeyer, and Harrison 1998).  Hall, Giffen, and Chien 

(2005) compared Landsat images from 1973, 1986, and 2002.  They estimated that Killey 

Glacier, that feeds the river of the same name, retreated a mean of 21 m/yr (69 ft/yr) during the 

1973-86 period and a mean of 28 m/yr (92 ft/yr) from 1986-2002.  They calculated that the area 

of the Harding Icefield as a whole shrank from 1,753 km2 (677 mi2) in 1986 to 1,679 km2 (648 

mi2) in 2002 (Hall, Giffen, and Chien 2005).  A recent USGS analysis of monitoring results from 

Wolverine Glacier concluded that “… the rate of mass loss is increasing in time” (Van Beusekom 

et al. 2010, pg. 10).  During interviews in 2004, glaciologists Keith Echelmeyer and Rod March 

confirmed the trend of glacial retreat on the Kenai Peninsula, but said their informed opinions 

were that the glaciers were not in danger of vanishing during the 21st century (S. Loshbaugh 

2004). 

The melting has led to more silt measured in Skilak Lake (Edmundson et al. 2003).  

Melting may contribute to observed changes in the Killey River such as movement of the 

tributary mouths and surges of turbid flow (Kohl 2009), although that drainage is not monitored.  
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Fig. 19: Exposed riverbed at Soldotna.  Low water 
exposed the river's coarse substrate at Swiftwater Park, 
Soldotna, spring 2010.  Photo by S. Loshbaugh. 

Future continued shrinking of glaciers at the headwaters will alter the volume, temperature, 

turbidity, and seasonal distribution of water in the Kenai River. 

4.5.2   Sediment and substrate 

Glaciers dominate erosive processes in the Kenai River headwaters area.  The Snow and 

Skilak Glacier rivers are glacial outwash; glaciers also contribute to the Trail Lakes system and 

Killey River.  Glacial flour (the fine sediment the glaciers transport) increases the turbidity of 

glacial rivers.  In the Kenai River system, as in others such as the Kasilof River and the lake-rich 

watersheds rimming Bristol Bay, the large mountain lakes serve as settling basins for this silt, 

removing most of it from the downstream course (Dorava and Milner 2000).  Below Skilak Lake, 

the Killey River is the only glacial tributary.  In the middle river, most suspended sediment is 

from the Killey or from riverbank erosion (Merkel 2003). 

In the headwaters, non-glacial feeder streams run over exposed bedrock and shallow 

alpine soils.  Valleys, passes, and the lowlands, however, contain glacial debris from the past 

(Magoon et al. 1976).  These sedimentary deposits range in particle size from fine silt through 

sand, gravel, and cobblestones to boulders.  Scott (1982) evaluated the middle and lower Kenai 

River; he described the river bed material as unusually coarse, and noted that in general, the 

larger the bedding material the less prone to erosion the channel was.  Substrate size and hardness 

vary moving down the river.  Below the mouth of Skilak Lake the substrate is soft, but at the 

Naptowne Rapids, the riverbed becomes coarser.   From Sterling to Soldotna, most particles were 

in the 40-60 mm (1.5-2.4 in) 

diameter size range.  He 

described the river substrate as 

highly permeable and containing 

relatively little fine material 

(Scott 1982).  A 1991 study 

looking at substrate within 

Soldotna’s city limits found the 

median size was cobbles 5 to 10 

in (13-25 cm) in diameter 

(Lehner 1992).  In 2005-06, 

when construction crews built a 
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new bridge across the river at Soldotna, the substrate gave them trouble.  Hammering supports 

through the armored rock and cemented silt underlying the river bed proved extremely difficult. 

Yet the same substrate, so impervious to pile driving, continuously seeped water into the coffer 

dam at the site (Hermanek 2006). 

Downstream of RM 19, finer material dominates as the river transitions from a degrading 

force to aggrading.  In other words, it begins dropping the sediment entrained upstream.  In the 

lower river, substrate interacts with tides.  Samples from the tidal flats show a varied assemblage 

of sand, clay, and silt particles (Fischenich 2004). 

In the lower river and estuary, material eroded from the river’s channel and banks 

accounts for most of the sediment load (Merkel 2003).  When development in the region boomed 

in the wake of Alaskan oil discoveries, area municipalities considered the river as a water source 

but rejected it because the estimated costs of dealing with the suspended sediment load were 

prohibitive (Anderson and Jones 1972). 

Several natural and manmade factors drive erosion into the Kenai River.  Natural factors 

include the river current, ice scour, flooding, wind, freeze-thaw cycles, piping, heavy rain, 

meandering channels, and destabilizing events such as avalanches or earthquakes.  Storms and 

floods routinely sluice material into the river.  A striking example of natural erosion occurred 

on Oct. 16, 2006, at Torpedo Lake near the Skilak Lake outfall.  No human witnessed the event, 

but observers downstream reported a sudden change in the river color and chunks of peat and 

vegetation floating by (Kohl 2006e).  When people went to the scene, they found the lake about 

65 million gallons (246,000 m3) smaller and an enormous, empty ravine that apparently had 

formed in a few hours (Kohl 2006e). 

In recent decades concerns about manmade erosion have increased.   Human activities 

causing erosion include devegetation, bank trampling, boat wakes, structures along the river, and 

ineffectual attempts to prevent erosion (Dorava and Moore 1997; Merkel 2003; Fischenich 2004).  

Scott (1982) studied the vulnerability of the river to increased anthropogenic erosion.  He found 

the entrenched reaches of the middle river eroded little.  But less entrenched areas with softer 

substrate between Skilak Lake and Naptowne Rapids (RM 39.4-50) and downstream from Knight 

Drive at the edge of Soldotna (RM 17.6) were at risk of increased erosion from land development 

and river use.  During field work in 1979, he measured maximum erosion of 5 ft/yr (1.5 m/yr) at a 

site above Kenai Keys.  Another detailed study conducted in 1995-96 focused on the role of boat 

wakes.  It concluded they were the main cause of bank erosion in heavy use areas such as Big 
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Fig. 20: Erosion losses at Kenai town.  Illustration from the USACE 2006 report, showing 
damage done to property, roads, and utility lines in the area of bluff erosion adjacent to 
Kenai's old town core.  Note the obsolete platted lots and roads. 

Eddy (Dorava and Moore 1997).  Abundant documentation exists of angler trampling and boat 

wakes eroding banks.  In follow-up monitoring studies, the ADFG quantified this degradation 

(King and Clark 2004). 

The amount of sediment carried in the river is variable, usually unknown, and few studies 

have attempted to quantify it.  Merkel (2003) and Fischenich (2004) cited estimates from USGS 

and University of Alaska Anchorage studies that ranged from 113,000 metric tons (124,500 US 

tons) to 625,000 metric tons (690,000 US tons) of sediment transported by the river annually. 

At the mouth of the river, tides influence sedimentation processes.  In addition to the 

material dropped by the slowing river, the coastal current moving northward along the seashore 

sweeps marine material into the estuary (Fischenich 2004).  The ability of the river to carry 

sediment fluctuates, as ebb tides speed the water onward but flow tides run against the river 

currents, create turbulence, and subtract from downriver velocity. 

Erosion at the river mouth has attracted much attention because the unstable bluff on the 



84 

north side is undermining land in the heart of the City of Kenai (Neyman 2002).  Threatened 

are waterfront real estate, the original Kenaitze village of Shk’ituk’t, and parts of the historic 

Russian settlement.  Accounting for real estate, road damage, and relocating water lines, the 

city estimated the erosion costs between $60,000 and $151,000 per year (USACE 2006).   

4.6   Overview of watershed ecology 

The Kenai Peninsula, on a planetary scale, lies within the circumpolar zone of boreal 

forest.  On a local scale, its land habitats range from alpine tundra to tidal wetlands.  Its rivers and 

streams are diverse, including steep and flat courses fed by combinations of precipitation, 

groundwater, and glacial melt.  Its glacial past and narrow connection to the continent slowed 

colonization by organisms (Ager 1999).  Alaska species that do not occur naturally on the 

peninsula despite available habitat include collared pikas (Ochotona collaris) and northern flying 

squirrels (Glaucomys sabrinus)25. Although humans have lived off its lands for millennia, much 

of the land and water remains “wild” into the early 21st century. 

4.6.1   Aquatic communities 

Studies show that from the time they hatch until they head to sea, young salmon travel 

extensively and use diverse parts of the KRW.  In general, they spend summers under 

overhanging banks of the main river or up creeks (Elliott and Finn 1984; Estes and Kuntz 1986; 

Bendock and Bingham 1988).  In winters, many juveniles migrate to Skilak Lake (Estes and 

Kuntz 1986; Bendock 1989; Edmundson et al. 2003).  Others bury themselves deep in the gravel 

(Litchfield and Flagg 1986; Flagg 2009). 

Little research has been done on aquatic communities within the Kenai River or on 

species other than salmon that live there (Tarbox 2010).  A notable exception was ADFG studies 

of zooplankton in Skilak, Hidden, and Russian lakes that traced organisms that nourish over-

wintering juvenile salmon.  Important prey groups included rotifers, copepods, and cladocerans 

(including Daphnia).  The most important prey species found in Skilak Lake was the copepod 

Cyclops columbianus (Lindberg 1956, cited in Boggs, Davis, and Milner 1997).  The studies 

raised concerns that increased turbidity (due to the shrinking of Skilak Glacier) and over-

25 Range maps for these and other species are online at http://www.adfg.alaska.gov/index.cfm?adfg 
=species.main, accessed 17 Aug 2013. 

http://www.adfg.alaska.gov/index.cfm?adfg%20=species.main
http://www.adfg.alaska.gov/index.cfm?adfg%20=species.main


85 

escapement26 (due to oil spills or management decisions) reduce the system’s productivity 

(Edmundson et al. 2003; Tunseth 2004b). 

Larger organisms, such as benthic macroinvertebrates, feed larger salmon fry.  A few 

surveys have looked at benthic macroinvertebrates at various sites in the watershed.  But they 

focused on the invertebrates as bio-indicators of water quality rather than their role in feeding 

salmon fry (e.g., Litchfield and Milner 1998; Major et al. 2001), and did not monitor or analyze 

their role in a systematic way (Ruffner 2010).  The surveys did find the organisms’ abundance, 

distribution, and diversity consistent, in general, with good water quality and healthy northern 

aquatic ecosystems (Boggs, Davis, and Milner 1997; Major et al. 2001). 

Table 8:  Most common benthic macroinvertebrate groups detected in the Kenai River and its 
tributaries. Source: Boggs, Davis, and Milner 1997 

Order: Family: Genus: Common name: 
Diptera Chironomidae Midges 

Tipulidae Crane flies 
Empididae Balloon flies 

Ephemeroptera Ephemerella Mayflies 
Baetis Mayflies 

Plecoptera Plumiperla Green stoneflies 
Isoperla Perlodid stoneflies 

Trichoptera Glossosoma Caddisflies 
Brachycentrus Caddisflies 

Oligochaeta worms 

Char and trout, the other game fish present in the Kenai, have received some attention.  In 

the estuary, one project looked at sculpin (Cottus spp.) for possible biological markers linked to 

pollutants (Litchfield and Kyle 1992).  Other fish in the river such as sticklebacks, whitefish, 

suckers, and eulachon probably interact with salmon but have not been studied (Tarbox 2010). 

4.6.2 Predation 

Humans have been major predators on adult salmon in the Kenai River for millennia 

(Holmes 1985; D. Reger 1999; Fall et al. 2004; Boraas 2009a).  Other large species that prey on 

the spawning run include bears, bald eagles, and, occasionally, river otters or mink.  Bears are of 

particular concern because they compete directly and dangerously with human anglers in some 

26 Overescapement describes a situation in which so many fish successfully spawn that their offspring 
deplete the available prey and starve. 
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areas, such as the Russian River confluence, and because they may kill critical numbers of 

spawners in depleted sub drainages such as Slikok Creek (Tarbox 2010).  Many other animals eat 

moribund or dead salmon after they spawn (Cederholm et al. 2000). 

Salmon attract other predators during other phases of their life cycle.  Eggs are favored 

food for char and seagulls, and are cannibalized by salmon themselves.  Carnivorous aquatic 

denizens such as insects and other fish prey on emergent fry.  When the survivors are bigger, their 

enemies include otters, mink, herons, mergansers, eagles, and ospreys.  Salmon predators in the 

estuary can include seals and beluga whales that swim upriver as they hunt schooling fish. 

Table 9:  Common salmon predators in the Kenai River drainage. Source: Boggs, Davis, and 
Milner 1997. 

Common name Scientific name 
Human Homo sapiens 
Brown bear Ursus arctos 
Black bear Ursus americanus 
River otter Lontra canadensis 
Mink Neovison vison 
Beluga whale Delphinapterus leucas 
Bald eagle Haliaeetus leucocephalus 
Osprey Pandion haliaetus 
Red-breasted merganser Mergus serrator 
Belted kingfisher Megaceryle alcyon 
Great blue heron Aredea herodias 
Dolly Varden char Salvelinus malma 
Northern pike (invasive) Esox lucius 

4.6.3   Watershed vegetation 

Little is known about the aquatic vegetation in the Kenai system, but it provides shelter to 

salmon fry (Bendock and Bingham 1988).  Better known is the riparian vegetation, known to play 

a major role in sheltering and feeding young fish (Burger, Wilmot, and Wangaard 1985; Estes 

and Kuntz 1986; Bendock and Bingham 1988; Hauser et al. 2000; Johnston and Pyper 2010).   

With the exception of the estuary, where salt-tolerant flora thrives, the riparian vegetation along 

the Kenai River and its tributaries is the same as found in the area’s uplands. 
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The dominant plant community is 

boreal forest, and two studies that 

evaluated riparian vegetation along the 

Kenai River mainstem found that forest 

accounted for about half of the land cover 

(Lehner 1994; King and Clark 2004).  

Trees are abundant, but their size is small 

(compared to the Pacific Northwest 

rainforest) and species diversity limited 

(personal observation).  Natural forces 

inhibiting riparian forest cover include 

erosion, fire, earthquakes, ice jams, 

avalanches or landslides, and predation by insects, moose, and beaver.  Eroded trees along the 

river create overhanging vegetation, root wads, and large woody debris that provide prime habitat 

for juvenile salmon. 

Wetlands are common in the Kenai lowlands.  Many headwaters streams drain boggy 

terrain with peaty soils, numerous small ponds, and distinctive vegetation that includes black 

spruce (Picea mariana), willows (Salix spp.), sphagnum moss, liverworts (Marchantia 

polymorpha) and carnivorous sundew plants (Drosera spp.).  Development tends to avoid such 

terrain for numerous reasons (Gracz 2009; McLane 2009) but human alterations include filling, 

draining, or inadvertently blocking drainage patterns by building roads across them (Parry, 

Rozen, and Seaman 1993). 

Herbaceous areas, dry or wet, are interspersed along the river banks.  Estimates of the 

proportion of herbaceous mainstem corridor vegetation were 5% by the Soil Conservation 

Service, based on 1987 imagery (Lehner 1994), and 21% by the ADFG study, using 1998 

imagery (King and Clark 2004).  Grasses, sedges, and reeds hang over the water during the 

summer season, providing shade, cover, and external food sources for fish and other aquatic 

organisms near the riverbanks.  The dominant native herbaceous species is bluejoint reedgrass 

(Calamagrostis canadensis).  Grassy riparian areas are vulnerable to disturbance because they 

often are popular access points for anglers (King 2009). 

Fig. 21: Bluejoint reedgrass along Slikok Creek. 
This native grass tends to grow in tussocks. 
Photo (2009) by S. Loshbaugh. 
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Fig. 22: Common riparian vegetation in the KRW.  Image courtesy of artist Conrad Field, reproduced from Gracz et al. 2005. 
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4.7   Summary of the physical description of the KRW 

The Kenai Peninsula and the KRW are dynamic places with natural forces at work to 

change riverscapes and landscapes.  The area is subarctic and wild, with cool temperatures and 

minimal human disturbance, but climate and settlement trends add to geomorphic processes to 

shape future habitat. 

Glaciers, past and present, play a key role in the morphology and hydrology of the 

modern Kenai River system, its suitability as salmon habitat, and its interactions with modern 

man.  The post-glacial geology of the Kenai Peninsula has given the main river a stable, rocky 

bed, but reaches such as RM 51-39 (the Skilak outflow to Naptowne Rapids) and downstream of 

RM 18 (the lower river below Soldotna) have soft substrate and low banks that make them 

particularly vulnerable to erosion, flood damage, and anthropogenic bank damage.  The entire 

system is vulnerable to pollution, devegetation, and changes to hydrology and biota. 

This KRW social-ecological system, seen in a historical context spanning six decades, is 

a complex relationship of land, salmon, and humanity played out upon the dynamic stage just 

described.  In the chapters that follow, I will describe the Kenai area salmon and people, how they 

use this physical system, how they change it, how it changes them, and how they influence each 

other. 
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Chapter 5:  Historical overview of the Kenai River Watershed 

This chapter is the first of four tracing the history of the KRW.  It provides an overview 

of the study area’s chronicle.  This includes background material about early events preceding the 

study’s focus dates (1947 to 2010), and an introduction to local history during the study periods.  

Topics include the demographics, migration, major events, and economic trends that shaped 

watershed communities. 

I divided the local KRW history into 10 periods or eras, characterized by different 

settlement trends and resource economies.  The first five took place prior to 1947: 

• Prehistoric period (ended circa 1750):  Indigenous economies focused on subsistence use

of salmon and other marine and terrestrial resources, associated with low population

density and minimal anthropogenic impacts on the land.

• Colonial period (circa 1750-1880): During both Russian rule and the first generation of

US ownership, indigenous Dena’ina, Creoles27, and a few migrants of European ancestry

inhabited the area.  The imposed economy emphasized the export fur trade; disease and

change decimated traditional Native communities; settlement consolidated at coastal

harbors such as the village of Kenai.

• Period of resource exploitation (1880-1917):  US entrepreneurs and adventurers flocked

to Alaska seeking resources such as salmon, gold, timber, and big game.  White migrants

became the majority, and they brought Americanization and industrialization in the form

of canneries, mines, and the railroad.  Their pursuit of quick profits caused widespread

environmental damage.

• Period between the world wars (1918-1940):  The first rush over, the people who stayed

or moved in stabilized and consolidated settlements with a more diverse economy and

new infrastructure that improved transportation and communications.

• World War II (1941-1946):  The war had less effect on the Kenai Peninsula than many

other parts of Alaska, but it marked a major shift in federal policies and transformed the

village of Kenai by creating a large airport.

27 In Alaska history, “Creole” refers to people of mixed indigenous and European (usually Russian) 
ancestry. 
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The five subsequent periods fall within the purview of this study and will be emphasized 

in future chapters.  

• The homesteading period (1947-1957):  A federal program to stimulate settlement via

homesteading and highway construction succeeded in bringing in throngs of immigrants.

They founded the new communities of Soldotna and Sterling along the river.

• The first oil boom (1958-1970): The Swanson River oil strike sparked a new boom on the

central and northern Kenai Peninsula, leading to rampant development. This was when

state and municipal institutions organized.

• The second oil boom (1971-1985): Alaska’s oil industry shifted from Cook Inlet to the

North Slope,28 but the local boom continued due to oil wealth channeled through state

government.  The sport fishery for salmon in the Kenai River became popular.

• Bust and recovery (1986-1995): The oil and construction boom collapsed, transforming

the local economy and shifting the population toward older residents.  During the

recovery tourism, fishing, and environmental concerns came to the fore.

• The new millennium (1996-2010): The economy and population leveled out.  Tourists,

retirees, seasonal residents, and outside businesses dominated watershed communities.

For the first time, local government took up land-use regulation and environmental

stewardship.

The next three history chapters will delve into fisheries, land use, and landscape

management in more detail, building on the socioeconomic history presented here. 

5.1   Prehistoric settlement and resource use 

5.1.1   Overview of the peopling of the Kenai Peninsula 

As the last major ice age ended about 12,000 years ago, water, rock, and sediment 

dominated the landscape in the wake of the retreating ice sheets.  Paleo-ecologists dated the 

oldest shrubs and trees on the peninsula to about 10,000 years ago, based on sediment cores from 

peninsula lakes (Ager 1999) and peat profiles (Klein, Berg, and Dial 2005).  Archeological 

evidence suggested that humans at least visited the peninsula shortly after the ice retreated 

(Holmes 1985; W. Workman 1996; D. Reger 1999). 

28 Alaska’s North Slope is the part of the state between the Brooks Range and the Arctic Ocean. 
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Other terrestrial species now common in the area migrated onto the peninsula after the 

isthmus near Portage became passable.  Humans lived on the Kenai before the modern spruce 

forests and familiar megafauna such as moose, according to archaeologist Janet Klein (personal 

communication 2013). 

5.1.2   Archeological sites in the KRW 

Archeological investigations on the central Kenai Peninsula provided evidence for three 

waves of prehistoric settlement, much of it oriented toward the sea and salmon streams, especially 

the Kenai River.  Diverse peoples occupied the same prime fishing and camping sites, and 

archeological excavations often found layered settlements from different periods. 

The oldest artifacts discovered were microblade stone tools, perhaps as old as 10,000 

years, found near the upper Kenai River and attributed to migratory hunting bands (D. Reger 

1985a; D. Reger 1999).  Kenai Peninsula archeology digs found Early Holocene stone projectiles 

compatible with artifacts from 6,000 to 8,000 years ago elsewhere in the region attributed to the 

Paleo-Arctic Tradition (Boraas 2009a).  Other tools found on the Kenai Peninsula or along 

Turnagain Arm almost certainly date to about 4,500 years ago (W. Workman 1996).  

The second wave of settlement left artifacts more common in the watershed, dated to 

between 3,000 and 1,000 years ago.  Kenai River sites of this type resemble ones by Kachemak 

Bay attributed to people archeologists call the Kachemak Tradition.  Archeologists postulate 

related sources and call the central peninsula culture the Riverine Kachemak Tradition.  Based on 

food traces, burial practices, skeletal remains, and artifacts such as labrets, ulus, and decorated 

stone lamps, archeologists concluded that these people were related to contemporary Pacific 

Eskimo groups, most likely the Sugpiaq, Chugach, and Koniag living today along the Gulf of 

Alaska coast (D. Reger 1998).  Riverine Kachemak sites were found along the Kenai River at the 

Moose River confluence (D. Reger 1999), in the Cooper Landing area (Corbett 2009), in 

Soldotna (S. Loshbaugh 2001a), and between Soldotna and Kenai near the limit of tidal influence 

(D. Reger 1998). 

About 1,000 years ago, the Riverine Kachemak people left the Kenai River drainage for 

reasons unknown (Workman and Workman 2010).  Unrelated Dena’ina people later occupied the 

area. 

More recent archeological sites show the continuity of late prehistoric residences, 

Dena’ina Athabascan settlements from early historic times, and the contemporary Kenaitze tribe 
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of the central and northern Kenai Peninsula29.  Although explorers such as Captain James Cook 

reached the area earlier, the likely first significant European contact was with Russian fur hunters 

about 1750 AD (D. Reger 1985a).  In this context, “early historic” usually refers to the 19th 

century – the time after contact but before indigenous residents abandoned traditional settlement 

patterns and moved into towns and European-style cabins. 

Carbon dating, oral history, and anthropological data suggested that the Dena’ina, who 

live throughout the Cook Inlet drainage as far north as Cantwell, migrated from Alaska’s Interior 

to the sea coast about 1000 AD, and adopted maritime technology from Pacific Eskimo neighbors 

(Lindgren 1996; Boraas 2002).  Semi-subterranean house pits (called barabaras), very few 

artifacts (K. Workman 1996; Boraas and Peter 2009), and occasional trade goods30 are diagnostic 

of late-prehistoric and early historic Dena’ina sites.  Early Dena’ina moved with the seasons, 

living in summer fish camps, fall hunting grounds, and winter housing protected from the 

elements (Kalifornsky 1991).  House pits were common on the Kenai Peninsula and concentrated 

near water sources such as rivers.  Extensive sites have been investigated near the Russian-Kenai 

River confluence (designated the Squilantnu Archaeological District), and at the Moose-Kenai 

River confluence (designated the Nilnunqa State Historical Site) (D. Reger 1985b; Mobley et al. 

2003).  Other Dena’ina archeological sites associated with the Kenai River drainage are 

documented at the estuary (Boraas 2004), Slikok Creek (Mobley 2006), and in the Cooper 

Landing area. 

Table 10: Kenai Peninsula history timeline: millennial scale. 

Years ago Major events 
23,000 Nearly all the peninsula buried under ice 
15,000 Ice retreated erratically 
12,000 Naptowne, last major local glaciation, ended 
10,000 Estimated arrival of humans and trees 
8,000 Start of Paleo-Arctic Tradition 
3,000 Start of Riverine Kachemak Tradition 
1,000 Riverine Kachemak Tradition ended, 

1st Dena’ina arrived 

29 The Kenaitze are the Kenai Peninsula tribe of the Dena’ina people, who are, in turn, part of the large 
Athabascan (also called Dene) ethnic group indigenous to much of North America. 
30 Typical trade goods were copper and ground slate before contact, and iron and beads after (D. Reger 
1985a). 
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5.2   Historical overview through the end of World War II 

5.2.1   The colonial period 

We have documentation, albeit spotty, from the Russian colonial period.  Surviving 

records suggest Russians were interested first in furs and second in promoting their faith and 

culture via the Orthodox Church (Chevigny 1965; Black 2004).  They started a post at Kenai in 

1791, only six years after establishing their first mainland and Kenai Peninsula base at 

Aleksandrovsk (now Nanwalek).  Russian records and Kenaitze oral traditions show significant 

commerce based on inland fur trapping (Mishler 1985; Znamenski 2003).  Surviving accounts 

suggest that, partly due to the treacherous tides and sandbars of the upper inlet (Bennett 1918), 

the Kenai River was a major transportation conduit. 

Following the 1867 purchase by the US, Alaska remained a backwater for a generation.  

Hutchinson, Kohl and Company purchased the assets of the Russian American Company, 

including trading posts at Kenai, Seldovia, and Nanwalek (then called Fort Alexander or English 

Bay) (Colyer 1869).  Kenai was the region’s administrative center (Znamenski 2003).  Among the 

scant records from that time is the report of an 1869 fact-finding expedition led by Vincent 

Colyer, the US Special Indian Commissioner, to assess the indigenous people in the new territory.  

Colyer did not personally visit Cook Inlet, but quoted descriptions of the Kenai area from his 

colleague, General George P. Ihrie, and a fur trader, Frank Mahoney.  Ihrie and Mahoney 

reported a seasonal economy: families moved inland to trap furs and hunt game during the winter, 

then returned to the river estuary in summer to fish, smoke salmon, and tend small gardens.  

Despite the change in colonial masters, life in the Kenai River watershed closely resembled what 

it had been during Russian rule until the 1880s.  The Kenaitze and Creole community relied upon 

furs for the limited cash trade (Mishler 1985; Kalifornsky 1991; Znamenski 2003).   

5.2.2   Period of resource exploitation 

As the 19th century drew to a close, national and global commercial interests discovered 

the potential of Alaska’s resources and sought new fortunes in the North.  US adventurers and 

entrepreneurs extended frontier resource exploitation patterns from the American West into the 

new frontier.  

In 1882, the Alaska Packing Company of San Francisco opened a cannery at the mouth of 

the Kasilof River 11 mi (18 km) south of Kenai, and the salmon rush began.  In 1883, the Alaska 

Commercial Company (ACC) bought out competing traders, cut the price it paid for furs, and 
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thus weakened the traditional economy (Cook and Norris 1998).  In the generation that followed, 

the Cook Inlet area changed drastically. This transformative era in the watershed – characterized 

by Americanization, an influx of outsiders, and drastic impacts on resources – lasted until the 

start of World War I (WW1) in 1917.  Major events included commercial salmon canning (to be 

discussed in the next chapter), the abandonment of Native villages, gold mining, big-game 

hunting, and construction of the Alaska Railroad. 

Throughout those eventful years from about 1880 to 1917, the river and its associated 

lakes served as a major transport corridor.  In winter, people and animals traveled across the ice 

despite the inherent dangers (Martin, Johnson, and Grant 1915; Blanchet et al. 2002).  During 

open water, the current made it difficult to move upriver beyond the tidal zone, and porters often 

shipped visitors and supplies inland by the arduous process known as lining (Bennett 1918).  Men 

walked along river banks towing vessels with ropes and, when the terrain became too difficult, 

they waded in the silty, frigid waters of the glacial river. This practice left enduring footpaths in 

the riparian zone (E. Pedersen 1983). 

Surviving census records31 from the time documented the influx of outsiders.  Census 

schedules from 1900 showed two distinct types of communities in the Cook Inlet region: 

indigenous and colonial.  Populations in indigenous communities, such as Old Kenai Village and 

Seldovia, showed natural distribution of ages and genders, with most people listed as Native or 

Creole from Alaska.  Colonial communities, such as the mining camp of Cooper Landing or the 

cannery at Kasilof, were overwhelmingly male, working-age, and of European or Asian ancestry.  

5.2.2.1   Abandonment of Native villages 

The 19th century’s grimmest legacy was the ongoing decimation of Native populations 

and traditions.  Sketchy information from the Russian period traced declining populations 

throughout Alaska (Rollins 1978; Fall et al. 2004).  Outside contact brought waves of lethal 

epidemics to the area, Russian managers removed hunters for work elsewhere, and the indigenous 

population around Cook Inlet declined (Federova, cited in Boraas 2002; Black 2004).  Disease, 

violence, socioeconomic disruption, and conscription of able-bodied men contributed to these 

declines (Black 2004).  The first US census of the Kenai region was in 1880.  In the decades that 

31 According to archivists at the Alaska and Polar Regions Collections and Archives in the Elmer E. 
Rasmuson Library at the University of Alaska Fairbanks, the earliest US Census records for the Alaska 
Territory, from 1880 and 1890, were destroyed in an accident.  Alaska census tables from 1900, 1910, 
1920, and 1929 are open to the public and available on microfilm at the archives office in the library and 
other outlets.  
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followed, census records corroborated anecdotal accounts of declining Native population and 

abandonment of traditional village sites (Moffit and Stone 1907; Bennett 1918; Rollins 1978; 

Mishler 1985). 

Declines continued into the early 20th century.  Eyewitness accounts (Moffit and Stone 

1907; Bennett 1918; Brooks and Kuppler 1948; Znamenski 2003) described the onslaught of 

introduced diseases (Mishler 1985; Fortuine 1989).  Later memoirs described abandoned villages 

and the consolidation of survivors in larger communities such as Kenai (Holmes 1985; Ford 

2000).  Census records showed that the KRW area population shifted from predominantly 

Kenaitze to predominantly White migrants between 1880 and WW1.  

In 1930, informants told anthropologist Frederica de Laguna about seven abandoned 

village sites around the Kenai River estuary (Boraas 2004; Boraas 2009b).  Census records 

referred to the now-vanished villages of Shk’ituk’t (Old Kenai Village) and Eagle Rock within 

the KRW and two others just outside the river mouth.  Several sources alluded to Stepanka’s 

Village near the outflow of Skilak Lake (Kalifornsky 1991; Ford 2000; Boraas and Peter 2009), 

and in 1919 Cooper Landing pioneer Beryl Lean reported that the last Natives recently had left 

Quartz Creek (Buzzell 1986). 

5.2.2.2   Mining 

Prospectors arrived soon after the cannery men.  Russians did the first prospecting in the 

region, and engineer Pyotr (Peter) Doroshin32 discovered traces of gold at the confluence of the 

Kenai and Russian rivers in 1849.  In 1884 Joe Cooper found gold in the creek that now bears his 

name in the upper watershed; other miners explored the peninsula during that decade (Barry 

1997; K. Johnson 2005).  The Turnagain Arm gold rush began in 1890, and by the end of the 19th 

century gold seekers swarmed the eastern peninsula, including the headwaters of the Kenai River 

(Barry 1997; K. Johnson 2005). 

Cannery people stayed near Cook Inlet, but prospectors traveled extensively over the 

eastern Kenai Peninsula.  Miners’ travel, communications, and equipment needs generated a 

major interest in transportation.  They established arterial trails through the valleys of the Kenai 

Mountains that endure today as highway and railway corridors and hiking trails33. Dangerous 

32 Петр Дорошин 
33 Hiking trails that originated as miners’ roads include Johnson Pass (http://dnr.alaska.gov/mlw//trails/ 
rs2477/rst_legal.cfm?FILE_NUMBER=142) and Resurrection Pass (http://dnr.alaska.gov/mlw//trails/ 
rs2477/rst_legal.cfm?FILE_NUMBER=579). 

http://dnr.alaska.gov/mlw/trails/%20rs2477/rst_legal.cfm?FILE_NUMBER=142
http://dnr.alaska.gov/mlw/trails/%20rs2477/rst_legal.cfm?FILE_NUMBER=142
http://dnr.alaska.gov/mlw/trails/%20rs2477/rst_legal.cfm?FILE_NUMBER=579
http://dnr.alaska.gov/mlw/trails/%20rs2477/rst_legal.cfm?FILE_NUMBER=579
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boating conditions on upper Cook Inlet and Turnagain Arm led to reliance on the port of Seward 

and the Kenai River corridor as access routes even to Hope and Sunrise (Bennett 1918; Cook and 

Norris 1998).  River travel led to the establishment of Cooper’s Landing, where Joe Cooper built 

a dock (landing) to help travelers portage around the rapids at the Kenai Lake outflow.  Being 

energetic men possessed of dynamite, around the time of WW1 the miners removed the rapids by 

moving or blowing up the boulders when the water was low (Kenai National Wildlife Refuge 

2008). 

5.2.2.3   Big game hunting and origins of conservation 

Other newcomers were big-game hunters.  Dall DeWeese of Colorado, who hunted near 

Lake Tustumena in 1897, touted his experience in a popular hunting magazine, sparking a surge 

in hunting expeditions.  Men traveled to Alaska to pursue exotic trophies, and the Kenai 

Peninsula became a prime destination for elite sportsmen.  They soon became victims of their 

own success, and within a few years complained about wanton waste and vanishing game 

(Cassidy and Titus 2003).  These men had powerful friends, and the national conservation 

movement was gathering momentum.  Concerns led to hunting restrictions, a system of licensed 

guides and, ultimately, protected areas.  Gifford Pinchot, Teddy Roosevelt’s pioneering Secretary 

of Interior, sent federal forester William Langille to check out the area.  On the recommendation 

of people such as DeWeese and Langille, the federal government established Chugach National 

Forest in 1907, putting nearly all the peninsula land and rivers into protected status (Ross 2006). 

5.2.2.4   The eastern peninsula railroad corridor 

Later acts of this period of resource exploitation included the founding of Seward and 

construction of the Alaska railroad.  Speculators from Washington (state) built the town of 

Seward specifically to be the railroad terminus, began work on the tracks in 1904, and traversed 

the upper KRW within a year.  Their intent was to link northern gold and coal mines to the ice-

free port of Resurrection Bay on Prince William Sound.  Railroad construction was the main 

socioeconomic activity in the upper watershed after gold fever dissipated.  In 1905 about 2,000 

people worked on the construction, and the economy of the eastern peninsula and Seward 

boomed until WW1, when the railroad moved its headquarters northwest to the new construction 

camp that became Anchorage (Barry 1986). 
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Langille (1904, 27) took a dim view of the area’s freewheeling development.  He wrote: 

Part of the element which has followed the railroad are mostly transients, who are 

indifferent to anything affecting the general welfare of the country; others are 

liking to the immediate present and the spoilation of anything that offers 

immediate recompense, and condemn any movement which would hinder their 

purpose, without a thought of the future. 

The railway corridor facilitated access to gold-mining communities at Cooper Landing, 

Hope, and Sunrise via roads and trails. The most famous of these was the Iditarod Trail, begun in 

1908 to move supplies and people from the port of Seward to gold fields in Alaska’s Interior (K. 

Johnson 2005). 

5.2.2.5   Legacies of the period of resource exploitation 

The turbulent years from 1880 to WW1 created White communities while Native villages 

suffered disease and decline.  Outside interest in Alaska resources led to intense exploitation and 

haphazard development.  The backlash against the resulting damage led the federal government to 

place most of the Kenai Peninsula’s land into conservation status. 

5.2.3   Between the world wars 

White settlement patterns on the Kenai Peninsula changed about the time of WW1.  The 

population of the entire Alaska Territory waned as gold-rush era transients departed and the war 

effort demanded manpower elsewhere.  Growth on the eastern peninsula and Turnagain Arm 

halted as mining shut down.  The new settlement of Anchorage displaced Seward’s dominance, 

although the latter remained a major transit and services hub.  The war boosted demand for 

Alaskan fish, and West Coast processors deployed fleets and built canneries throughout Cook 

Inlet. For places like Kenai village, the boom proved short-lived. The fishing economy weakened 

after WW1 (Cooley 1963).  On the Kenai Peninsula, economic activity shifted to Kachemak Bay, 

where the old Creole village of Seldovia reached its heyday in the 1920s as the primary port for 

Cook Inlet shipping and hub for the briefly booming herring fishery (Springer 1997). 

A distinct but small group of White immigrants, mostly former miners and fishermen, 

remained in the central peninsula to pursue the “sourdough” life of seasonal summer odd jobs and 

winter fur trapping (Cassidy and Titus 2003).  They built dozens of dispersed, small log cabins in 
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remote areas to serve as seasonal homes or shelter along trap lines (Cassidy and Titus 2003).  

Kenai National Wildlife Refuge historian Gary Titus reported that most of these cabins were 

between the Kenai River and Lake Tustumena and abandoned prior to WW2.  

The population of Kenai village remained at about 300 people between the wars, 

according to census counts.  Little new development occurred, but the generation between the 

wars saw continued Americanization and modernizing transport. 

5.2.3.1   Homesteading before and during World War II 

The federal government attempted to develop Alaska in accord with the traditional 

agrarian model of settling new lands (Shortridge 1976).  As early as the 1890s, officials studied 

Alaska’s agricultural potential.  The Department of Agriculture briefly operated an experimental 

farm in downtown Kenai (True 1902), and a 1916 expedition examined agricultural as well as 

forestry potential in the area (Bennett 1918).  Hugh Bennett (1918, 90) wrote optimistically that, 

“On the basis of reconnaissance investigations, it is estimated that there is an area of 1,000 to 

1,500 square miles of bench and bottom land in the Kenai lowland which is sufficiently smooth 

and well drained to be used for crop production.” 

 The government allowed homesteaders to select peninsula lands, but the process was 

erratic and few located within the Kenai River drainage.  Most chose drier, more open land near 

Kasilof and Homer.  A few settled near Seward, at Cooper Landing, on Skilak Lake, or near 

Kenai Village, and fewer still filed for title to the land.  Complications included mining claims, 

proposed hydroelectric projects, vacillating federal priorities, and lack of surveys (Buzzell 1986).  

Chugach National Forest released small homesite lots along the railroad corridor, Kenai, and 

Trail Lakes (Buzzell 1986).  In the upper watershed, 36 people gained land title (mostly for small 

tracts at Moose Pass or Cooper Landing), as did six individuals in the lower watershed (all near 

Kenai Village).  Documented privatized land in the catchment prior to the study period is listed in 

Appendix C. 

Homesteads preceding WW2 in the central peninsula faced problems similar to those 

encountered by post-war homesteads.  Despite occasional fine vegetable crops, attempts to 

develop local farming fizzled.  Homesteaders lacked experience, infrastructure, capital, access, 

supplies, and markets (Johnson and Coffman 1956; Shortridge 1976).  In addition, bureaucratic 

confusion and obstruction slowed or prevented the issuance of land patents (Buzzell 1986). 
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Although traditional agriculture failed to take root, the Alaskan pioneers found a more 

suitable crop.  Fox farms boomed during the 1920s in response to a global fashion demand for 

furs. The Kenai Peninsula was a world-class fox farming area, producing not only pelts but 

valuable red fox (Vulpes vulpes) breeding stock for export to other parts of the US and to 

Scandinavia.  Records indicated several in Kenai, five in the Cooper Landing-Kenai Lake area, 

and two mink (Neovison vison) farms at Moose Pass (Janson 1985).  Elsewhere on remote islands 

where entrepreneurs released the predators, fox farming devastated seabird and waterfowl 

colonies (Cook and Norris 1998).  On the mainland foxes (and sometimes mink) were caged and 

ecological effects limited.  The KRW fur farms influenced wildlife because farmers aggressively 

harvested small game such as hares and porcupines to feed their stock (Ford 2000; Joan Lahndt, 

personal communication). 

5.2.3.2   Tourism 

Another way to make a living on the remote Kenai Peninsula was through tourism.  In the 

upper watershed, rail access and later roads facilitated travel and development of lodges.  The 

best known early lodges were Alaska Nellie’s at Lawing, built earlier but purchased by her in 

1923 (Lawing 1940), Elwells’ lodge at Upper Russian Lake that opened in 1939 (Buzzell 1986; 

Tignor 2005), and Smith’s Russian River Rendezvous that also opened in the 1930s (Buzzell 

1986). 

Within the upper Kenai drainage, the railroad had stops, often with station houses and 

other facilities (from north to south) at Grandview, Hunter, Johnson, Moose Pass, Crown Point, 

Lawing (earlier known as Roosevelt), Lakeview, Primrose, and Divide on the route from 

Anchorage to Seward, although not all the stops were used at all times (Prince 1964; Barry 1986). 

This period saw the beginning of a local sport-fishing business sector.  Trout interested early 

tourists more than salmon did, and the predecessors of fishing guides worked around Kenai Lake 

(Lancaster 2010; Painter 2010).  Laws required that non-resident hunters hire licensed local 

guides to escort them (Cassidy and Titus 2003).  Guests and town folks from Seward boated, 

hiked, fished, hunted, and took photographs like their later counterparts. 
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5.2.3.3   Roads and other transportation developments 

Settlements dispersed along the river and lakes.  The river remained the principal east-west 

corridor, but freight and mail carriers developed a trail between Kenai Village and the upper 

watershed settlements (Pedersen and Pedersen 1976).  By 1921, the Alaska Road Commission 

identified a 98-mi (158-km) trail along the river mainstem (Cook and Norris 1998).  By 1929, 

Cooper Landing had 7 mi (11 km) of local road, and in 1934 links, including the bridge over the 

Kenai River at Schooner Bend, allowed adventurous motorists to follow a “wagon road” from 

Seward to the Russian River confluence (Buzzell 1986).  During the national Depression and 

peaking in 1937, Civilian Conservation Corps (CCC) crews worked out of a camp at Quartz 

Creek, near Cooper Landing, on road improvements, clearing trails, and preventing forest fires 

(Rakestraw 2002).  However, the Territory never built a planned highway across the peninsula 

from Seward to Kenai via the Resurrection and Russian river valleys (Cook and Norris 1998). 

Fig. 23:  Development in the upper Kenai River drainage circa 1946.  The railroad was the 
main link to the rest of Alaska, lodges were popular, and a few gold mines remained active.  
Map information from KPB GIS 2011, Prince 1964, Buzzell 1986, Benoit and Johansen 
2004, Huber and Huber 2005, Lancaster 2010, and Painter 2010. 

Cooper 
Landing 
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Roads were not the only transportation changes.  Aviation played a huge role in opening 

Alaska, and it is believed that the first airplane visited Kenai in 1926, the same year that guide 

Andy Simons got the first outboard motor to operate on the river (Kenai National Wildlife Refuge 

2008).  The village of Kenai got its first airstrip, on what is now Overland Street, during the late 

1930s.  Concerned about deteriorating geopolitical security in the Pacific, the federal government 

began upgrading Alaska’s air defenses, including plans for Kenai (Ford 2000).  The use of dog 

teams declined in the 1930s (Ford 2000). 

5.2.3.4   Legacies of the years between the world wars 

During WW1 and the 1920s, the Kenai Peninsula had its first diversified economy, but it 

was short lived. 

Herring stocks in southern Cook Inlet collapsed due to overexploitation and polluted 

spawning beds (Springer 1997).  Changes in the international fur market during the Depression 

destroyed the fox farming industry (Cook and Norris 1998).  When WW2 threatened Alaska, a 

smattering of military investment brought a few jobs at a time of uncertainty. 

The few newcomers were less transient than the previous generation.  Those who stayed 

showed ingenuity and initiative, promoting self-reliance and tight-knit communities.  Some 

banded together with neighbors to create modern infrastructure, such as the small hydroelectric 

Pelton wheel the Estes-Roycroft family built in Moose Pass in 1927 (Whitmore-Painter 2002).  

Native culture remained in eclipse.  The last of the “sourdough” generation died out, their 

abandoned mines and cabins crumbling (G. Titus, personal communication).   

Legacies of the period included the first 20th-century infrastructure, the first tourism 

lodges, and transformation of travel by new technologies: autos, airplanes, steamships, and 

outboard motors. 

5.2.4   The peninsula during World War II 

Within the KRW, the greatest wartime changes occurred at the village of Kenai, where 

the Civil Aeronautics Authority (CAA) and the Air Force built a large airport and related 

facilities.  In March of 1941, nine months before the Japanese attack at Pearl Harbor, 

transportation authorities took control of land north of the village (BLM 2010), and in 1942 they 

constructed a 3,500-ft (1,067-m) runway.  They also built a navigation beacon north of the 

airstrip, a power line, and the future Marathon Road to service the beacon, and a CAA camp with 

radio towers, communications equipment, office space, and staff housing east of the modern 
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Kenai Village at the former site of the Sk’ituk’t Village (Ford 2000).  A 1945 CAA map in the 

National Archives office in Anchorage, details the then-new development. 

Table 11: Kenai River Watershed history timeline: decadal scale. 

Decades Major events 
1860 US purchase of Russian America 
1870 
1880 First area salmon canneries; first US Census 
1890 Gold rush in Alaska and Yukon 
1900 Seward founded; Chugach National Forest established 
1910 Alaska Railroad built; WW1; influenza epidemic; villages abandoned 
1920 Fox farming boom; Kenai Lake tourism began 
1930 Fox farming bust; Cooper Landing roads built 
1940 Moose Range established; WW2; highway built; Soldotna & Sterling founded 
1950 Highway linked to Outside; Kenai surveyed; Swanson River oil strike 
1960 Cooper Lake dammed; Kenai & borough incorporated; local oil boom began 
1970 Warren Ames Bridge, Kenai Keys built; state pipeline boom; 1st land-use regs 
1980 Local boom & bust; Native land claims; Kenai River Task Force; oil spill 
1990 “Big Box” stores move in; riparian restoration & building restrictions 
2000 Young families leaving; retirees arriving; oil waning; natural gas increasing; 

land-use regulations increased; RiverQuest controversy 

War influences elsewhere in the watershed were more subtle.  Anxiety and activity 

changed life for residents.  Mines closed; rural residents migrated to town for temporary jobs; 

young men and pilots left to contribute to the war effort (Barry 1997).  Seward became a hub for 

military coastal defense activities (Cook and Norris 1998).  Concerned about the port’s 

vulnerability, the military built the alternate port of Whittier in haste, completing the railroad 

tunnel across the isthmus in 1943 (K. Johnson 2005). 

The military became a major presence throughout the Territory.  Recreational areas for 

troops were established along the Kenai River, and it is possible that training missions, perhaps 

secret, took place at remote sites.34  Military personnel explored the area, including regional 

commander Gen. Simon Bolivar Buckner, who planned to retire to Homer but died fighting in the 

war’s last days (Sherwood 1981).  Private lodges hosted troops on leave (Buzzell and McMahan 

1993).  The military established a recreational facility at Skilak Lake, with camp barracks on a 

34 In an undocumented 2008 conversation, staffers from the Kenai National Wildlife Refuge told me they 
chanced upon a stash of old fuel barrels in a remote wilderness area of the refuge. 
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peninsula north of the river at the lake’s outflow, accessible only by boat or float plane (Titus 

2010). 

Changes in Alaska’s strategic value (Gruening 1951) inspired an array of federal plans to 

develop the Territory and link it to the rest of the continent as a vital outpost in the North Pacific.  

This reassessment had profound effects on the history of the Kenai Peninsula. 

5.3   The homesteading period – 1947-1957 

5.3.1   Overview of efforts to open Alaska after the war 

The war fundamentally changed the relationship between Alaska and the rest of the US 

(Gruening 1951).  Americans came to perceive the Territory as accessible, hospitable, beautiful, 

and vital to the geopolitics of Pacific relations and the Cold War.  Wartime efforts left the 

Territory with improved transportation and communications infrastructure, plus the Alaska 

(AlCan) Highway linking it to the rest of North America at the same time as Americans embraced 

the automotive lifestyle.  The federal government took a new interest in settling and developing 

Alaska. 

Analyst George Rogers (1962, 136-37) wrote: 

Immediately following World War II, homesteading of Alaska’s public 

domain by returning war veterans and others seeking a new life was loudly 

touted as development which would transform the nature and spirit of Alaska.  

The ‘last frontier’ slogans which had enjoyed some currency during the decades 

before the war were dusted off and hung out again.  The national press gave 

publicity to settlement opportunities in Alaska, and the federal agencies re-

examined their Alaskan programs and attempted to adapt them to the promotion 

of these ends. 

The federal government owned nearly all the land on the Kenai Peninsula.  Planners 

selected the western peninsula, notable for level ground, mild climate, and proximity to the 

regional hub at Anchorage, as a suitable place to build a highway and encourage development 

(Johnson and Coffman 1956).  The planned road would run from Anchorage to the peninsula, 

linking the existing settlements of Cooper Landing, Kenai, Ninilchik, and Homer.  The route 
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chosen roughly paralleled the Kenai River.  The government decided to open four townships 

within the lower KRW along the route to homesteading (plus lands north and south of the Kenai 

River along Cook Inlet outside the KRW), and it removed the subject land from the Kenai 

National Moose Range35 conservation area. Federal policy specifically combined homesteading, 

the road, and the river as enticements to settlement and development (Johnson and Coffman 

1956).  In 1947, government agencies implemented those plans. 

5.3.2   Construction of the Seward and Sterling highways 

Roads on the eastern peninsula already linked Seward to Cooper Landing, Sunrise, and 

Hope.  The railroad linked Seward via Portage to Anchorage and points north.  The new road 

added a route continuing down the Kenai River to its namesake village, then on to the old hamlets 

of Kasilof and Ninilchik, and the growing fishing and farming community of Homer.  

Construction challenges included clearing virgin forest, crossing rivers, and traversing miles of 

wetlands (Soberg 1991; S. Loshbaugh 1998). 

The highway originally had been proposed a decade earlier, but the Depression and war 

postponed its implementation (Pedersen and Pedersen 1976).  The new massive federal 

investment in Alaska pushed the project ahead rapidly.  In 1946, the route was surveyed, and in 

1947 crews bulldozed the first phase and started construction westward from Cooper Landing.  

The route ran north of the Kenai River to a point about 10 mi (16 km) inland from the river 

mouth.  There the highway divided.  The main road turned south and crossed the river while a 

spur highway continued west to Kenai Village. The Alaska Road Commission had a construction 

camp on the eastern edge of Kenai but soon relocated to a site along the new road next to 

Soldotna Creek, convenient to both the junction and the main bridge.  In 1948, it built the bridge.  

By that year’s end, intrepid motorists could drive from Cooper Landing to Kenai during favorable 

conditions.  In 1949 the road became generally passable; patience and a tough vehicle could get a 

driver from Kenai to Anchorage.  From the Kenai River bridge, the highway eventually continued 

south another 80 mi (130 km), exiting the KRW at about Milepost 103, in an area of moraine 

ridges and kettle ponds between the headwaters of Coal and Slikok creeks. Initially called Route 

55 in the Cooper Landing area (Buzzell 1986) and then the “Homer-Russian River Road,” (W. 

Pedersen 1948), it was renamed the Sterling Highway to honor engineer Hawley Sterling, who 

35 In 1941 the federal government designated the western Kenai Peninsula parts of Chugach National Forest 
as the Kenai National Moose Range to be managed for conservation of trophy moose (Cook and Norris 
1998; Ross 2006). 
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supervised the early stages of the highway design but died before the project’s completion 

(Pedersen and Pedersen 1976; Buzzell 1986).  The Territory officially dedicated the road in 1951 

(S. Loshbaugh 1998). 

The Seward Highway, providing the link to Anchorage, was begun in 1949 and 

completed after the Sterling Highway.  On the south end, it passes from the Resurrection Bay 

watershed into the KRW at Milepost 12 at an uninhabited low pass called Divide.  To the north, 

three passes connect the upper KRW to the Turnagain Arm watershed.  From east to west, these 

passes are: 

1) Trail Creek to Placer River – the route of the Alaska Railroad, which exits the KRW

near the railway tunnel; 

2) Johnson Creek to Bench Creek – the route of an old miners’ “wagon road” called the

Johnson Pass Military Road or the Sunrise Road (K. Johnson 2005), and now a hiking trail; and 

3) Quartz Creek past Summit Lake to Canyon Creek – the route of an old miners’ trail

ultimately selected for the Seward Highway. 

The Seward Highway was constructed on top of old routes including the Moose Pass 

Military Road to mining camps such as Gilpatricks near Summit Lake (K. Johnson 2005).  As of 

2010, the northbound highway exited the KRW near the Summit Creek Trailhead at Milepost 43. 

Although most of the Seward Highway within the KRW was in place before WW2, completing 

the portion around Turnagain Arm proved a major construction challenge, just as it had been for 

the railroad a generation earlier.  That link was completed in 1951 (Buzzell 1986). 

5.3.3   Overview of homesteading 

Kenai Peninsula homesteading was based on the Homestead Act of 1862, devised for a 

different time and place.  The philosophy underlying federal homesteading traced back to 18th and 

19th century concepts that cheap land and agriculture would spread civilization, economic 

opportunity, and Jeffersonian democracy into the North American wilderness (R. Brown 1948; H. 

N. Smith 1950; Shortridge 1976; Miller 2009). 

The federal government had several programs to deed public land to individuals.  Best 

known was the main homestead program, which provided parcels of “unappropriated public 

lands” up to 160 acres (quarter sections) for agricultural development.  According to the original 

1862 wording, “… said entry is made for the purpose of actual settlement and cultivation …” (US 

Congress 1862). 
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Another program disposing of public lands was the homesite program, which deeded 

5-acre (2-ha) parcels in town or recreational settings classified as either “homesites” or 

“headquarters sites” (W. Pedersen 1948).  Miscellaneous categories occurring on the Kenai 

Peninsula included trade and manufacturing sites (such as fish processors), mission grants 

(church property), and Native allotments (BLM 2010).   

By 1947, a patchy strip of eastern peninsula land in the upper watershed lay in private 

hands.  Most parcels were small homesites at Cooper Landing, Moose Pass, or Lawing.  Nine 

other parcels had been privatized at Kenai Village, mostly commercial.  Many old-timers simply 

occupied land without paperwork. 

Following WW2, the US Land Office (later known as the Bureau of Land Management) 

in Anchorage oversaw the land transfers, laid out the rules and defined the allowed areas.  Old 

communities, such as Kenai, were not surveyed officially until after the war.  Elliott Pearson of 

the Land Office surveyed Kenai in 1951, translating the old village of clustered cabins, garden 

fences, and meandering footpaths into a map of streets and lot lines, classified as US Survey 

2970B.36  It was not until 1955 that the Land Office completed legal titles to city lots, according 

to unattributed notes in the Anchorage National Archives office and the BLM records.  Likewise, 

residents of Moose Pass received patents to their lots in 1951 (BLM 2010). Some families got 

legal title to land they had occupied for decades. 

In contrast, the homesteading project targeted unoccupied land outside of existing 

settlements.  As in the 1800s, homesteaders were required to live on the property, clear land, and 

build a habitable dwelling – in other words, to “prove up.”  To qualify, applicants had to be at  

least 21 years old and the head of a household; for married couples only the man could obtain title 

(W. Pedersen 1948; M. Mullen 2009). 

The Land Office granted concessions to entice war veterans to stake claims. Veterans got 

a 90-day head start in 1947, during which others could not file on lands (Pedersen and Pedersen 

1976).  The agency reduced the amount of time required on the land by crediting for time served 

in the military; seasonal allowances could reduce the time further to a potential low of 7 months 

(Jorgenson and Griffith 1949; Johnson and Coffman 1956; Miller 2009).  It also reduced the 

requisite land clearance to as low as a few acres, and set the agriculture standards so leniently that 

grass qualified as a crop (Miller 2009; Penner 2009).  Homesteader Marge Mullen recalled, 

36 A copy of his survey map is in the atlas on the supplemental CD.  It is also available through the BLM 
ACRES online database at http://sdms.ak.blm.gov/acres/acres_menu. 

http://sdms.ak.blm.gov/acres/acres_menu
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Fig. 24: Kenai Peninsula land status as of 1952, showing sections surveyed for 
homesteading.  Source: US Bureau of Reclamation, 1955, Status of the Lawing project, 
Alaska. 

By that time, the track of the new highway was cleared to the Kenai River, but no road 
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 “In this case, with all the special privileges for the veterans, you didn’t even have to plant a 

petunia” (min. 16).  

Despite incentives and 20th century equipment, homesteading was harder than many 

expected.  Elsa Pedersen wrote: 

People today think that homesteaders were given “free” land, but in truth, they 

paid for it dearly.  Houses had to be built at a time when trucking over the 

primitive highway was a battle with un-bridged creeks, mud holes, and swamps. 

Water had to be carried from the rivers and one never-failing spring, …  The 

swamps and bogs were fertile breeding ground for mosquitoes, whitesocks, and 

no-see-ums.  And bears were a never ending problem (quoted in Ford 2000, 82). 

5.3.4   Homesteading in the central peninsula corridor 

According to the conventional wisdom, the postwar homesteading program began in 

August of 1947 (Pedersen and Pedersen 1976; M. Mullen 2009).  However, BLM records showed 

that several men successfully filed for land near Kenai village earlier: Ed Ciechanski in 1946 and 

Charles Janda and Henry Knackstedt Sr. in 1947 prior to August.  In a phone conversation, 

Knackstedt’s son confirmed that his father received the veterans’ preference status.  This suggests 

that the Land Office opened Township 5 North, Range 11 West (T5N, R11W), the site of Kenai 

Village and many parcels already privatized, to earlier claims. 

The three townships east of Kenai village did open to claims in August.  The first person 

to officially file a claim there was Howard Binkley on the future site of Soldotna.  He completed 

paperwork in Anchorage on Sept. 22, 1947 (BLM 2010). 

By that time, the track of the new highway was cleared to the Kenai River, but no road 

yet built.  The road construction crew accidentally triggered a forest fire that burned about 

300,000 acres (1,210 km2) in the settlement zone for much of the summer (J. Holland 1997).  

Some of the land was still smoking when it opened for veterans to stake claims (M. Mullen 

2009). 

By the end of 1947, 29 people had filed for homesteads in the area.  Of those, 24 

eventually received land patents.  In 1948, people filed an additional 21 successful claims (BLM 

2010). 
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Later in 1948, about 161,000 acres (65,000 ha) in the Kenai-Kasilof area, including the 

lower river corridor, were closed to homestead entry.  Organized group settlements, perhaps 

similar to the Matanuska Colony, were the subject of federal legislation proposed but never 

passed, and homesteading was put on hold until the matter was resolved (Johnson and Coffman 

1956).  The closure continued in many areas, however, due to concern that much of the land was 

unsuitable for cultivation.  “Special tracts” were prepared and opened for claims based on 

drawings of preregistered applicants.  Two groups of such tracts (one near the Moose River and 

the other northeast of Kenai village) were opened to entry in the spring of 1952.  Most other areas 

reopened to general homesteading in 1953 (Johnson and Coffman 1956).  A surge of filings 

followed, especially just west of the Moose River.  The last group of special tracts (west of 

Soldotna) and other lands were opened in the fall of 1955 (Johnson and Coffman 1956; Pedersen 

and Pedersen 1976). 

Eyewitness accounts and the BLM patent records suggested that the process was 

confusing, frustrating, contentious and – for many – ultimately unsuccessful (Pedersen and 

Pedersen 1976; Farnsworth 2009; M. Mullen 2009; Parker 2009; BLM 2010).  Some who filed 

for land lacked adequate skills, attitudes, stamina, or financial resources.  In 1948, homesteader 

Walt Pedersen published a tract warning newcomers about the realities of staking land on the 

Kenai Peninsula.  He wrote: 

Homesteading is tough and rugged and it still takes money to live in Alaska 

(about 50% more than it cost you to live in the States).  Transportation is an 

expensive proposition.  If you wait until the road is built, someone else grabs the 

best land.  If you go in before the road is built, then it’s really a rough go, 

especially if you have a family.  No school, no doctor, no corner store, no 

nothin’.  Work all day and half the night, grubbing out stumps, week after week, 

and perhaps you’ll have room for a small garden.  And you filed on 160 acres, 

remember? (pg. 3). 

The relaxed requirements of the veterans’ preference allowed homesteaders to make only 

token efforts at farming, but traditional agrarian settlement was clearly the goal – at least 

officially.  In a 1949 report aimed at homesteaders, the Department of Interior stressed, “Whereas 

in this manner it is possible to avoid the cultivation requirement, it is the intent of Congress that 
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homestead land be used for agriculture.  The veteran must indicate good faith in this respect” 

(Jorgenson and Griffith 1949, 31).  Despite those intentions, agriculture faltered.  Only a handful 

of settlers continued farming after gaining title to their land. 

Nearly 20 years after the area homesteading program’s inception, geographer Richard 

Grey Smith (1965) wrote that much homestead land was abandoned before or after settlers earned 

legal patents.  He attributed the influx of newcomers and their high failure rate to the relaxed 

rules for the veterans.  The veterans’ preference option ended in 1954, except for in some of the 

special tracts areas, where they continued for a couple more years (Johnson and Coffman 1956). 

Social changes also undermined the program.  Compared to previous generations, after 

WW2 fewer Americans had farming backgrounds or were willing to give up modern comforts for 

the rural isolation and exhausting physical labor commonplace a century earlier (Johnson and 

Coffman 1956; Shortridge 1976). 

If a settler filed a homestead entry permit but failed to prove up, the application expired 

after five years.  The Land Office could refuse or deny claims. Homesteaders could relinquish 

claims, in some cases lining up others to promptly file in their wake.  According to BLM records, 

roughly half of applications failed to earn land patents (BLM 2010).  When homesteading began, 

the KRW had no incorporated local government and no property taxes.  This meant people could 

walk away from land and, if they already had patent to it, no procedure existed for clearing title to 

revert such real estate to the government (R. G. Smith 1965).  Such abandoned property went into 

an ownership limbo, and remained there for decades (Johnson and Coffman 1956; R. G. Smith 

1965).  Smith (1965) wrote: 

This derelict land stands as a colossal monument to the failure of the federal 

homestead laws to achieve their purpose in this area.  Part of the contemporary 

settlement pattern results from the forced avoidance of derelict land by 

subsequent settlers.  It is simply not available for sale, lease, or rent (pg. 12). 

For the half of homesteaders who proved up successfully, patents granted full legal 

ownership to the land, although not necessarily to subsurface mineral rights.  The first postwar, 

central peninsula homesteaders got their patents in the spring of 1949 (BLM 2010). 
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5.3.5   Origins of Soldotna and Sterling 

The Land Office had maps, many veterans were pilots, and the Kenai Peninsula already 

had residents interested in land.  Savvy settlers scoped the area and targeted prime locations.  The 

highway had to cross a major tributary, the Moose River, on its way to Kenai Village.  Farther 

west, the land between the highway-spur junction and the main Kenai River bridge was the most 

desirable.  Also popular was land fronting on the highway, the river, or the area’s lakes.  The 

Moose River bridge became the center of Sterling; the mile from the Kenai Spur Highway 

junction to the Kenai River bridge became Soldotna’s core. 

The Land Office set aside certain land as small tracts, anticipating denser settlement at 

potential nodes.  Near modern Sterling in T5N, R8W, the Land Office platted such tracts right 

along the Kenai River in sections 7, 21, 26, and 35.  The first entries on these parcels were made 

in 1948.  The first settlers by the Moose River confluence disputed the name for the nascent 

community.  Naptowne was the name for several years before it became Sterling in 1954, and 

some people consider the land east of the Moose as Naptowne and west of it as Sterling.  

In contrast, Soldotna formed without federal land-use plans.  In 1947-48, the first 

homesteaders staked all the land north of the Kenai River in Section 32 of T5N, R10W.  In 1951, 

the Land Office began processing entries on small tracts (between 3.5 and 5 acres or 1.4-2.0 ha) 

on the south side of the river, along what is now known as Oehler Road (BLM 2010).  By that 

time, the area along the highway north of the river already was a fledgling commercial district. 

Fig. 25: Naptowne Inn in the 1950s.  The inn, part of the Petrovich Homestead on the 
Sterling Highway, was one of the first Sterling businesses.  UAA-hmc-0917-700.  Donald 
A. Post, photographer. Donald Arthur Post slides, Archives and Special Collections, 
Consortium Library, University of Alaska Anchorage.  
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The files of the National Archives office in Anchorage contained a 2-page, draft 

document labeled “Site Report – Soldotna” which lacked name, date, or other reference.  It read, 

in part: 

When the Moose Pass – Kenai road was first opened and the plans for the road 

south to Homer were formulated, all land around the intersection was open.  An 

opportunity was lost at that time by not reserving the most suitable location for a 

logical townsite.  At this time, all land along the highways within the desirable 

area has been homesteaded.  The Farnsworth homestead straddles the junction, 

and Binkley’s homestead covers both sides of the road south of the junction. … 

Many settlers who chose hub sites were interested in business opportunities and 

community development rather than rural farming.  As soon as people gained title to land, they 

began shaping land use and settlement patterns.  The previously cited anonymous “Site Report – 

Soldotna” went on to say (in a section crossed out on the draft): “[Jack] Farnsworth is holding his 

land strictly for speculative 

purposes and refuses to sell at 

this time.  Binkley has sold 

several tracts of his land for both 

commercial and residential 

development.” 

The fate of three 

homesteads in central Soldotna 

illustrates the role of individual 

agency in shaping local 

development.  

Howard Binkley was the 

first to file, claiming 157.57 

acres (63.7 ha) adjacent to both 

the Sterling Highway and the Kenai River in section 32, overlapping nearly all of what local 

boosters now refer to as “The Miracle Mile” in downtown Soldotna.  He readily sold off land 

(Fair 2009c; M. Mullen 2009; Parker 2009) until it was gone, then left the area. 

Fig. 26: Downtown Soldotna 1951.  Aerial view of the 
Sterling Hwy, with the Kenai Spur junction upper left.  
Photo courtesy of Al Hershberger. 
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Frank Mullen Sr., a former Air Force pilot, and his wife, Marge, staked 103.45 acres 

(41.9 ha) at the confluence of Soldotna Creek and the Kenai River in the summer of 1947.  The 

Mullens made a serious effort at farming in the 1950s, and later built, ran, and sold off several 

businesses fronting the Sterling Highway.  They donated land to the Kachemak Heritage Land 

Trust, have been active in local politics, and still lived on the homestead as of 2013. 

Jack and Dolly Farnsworth filed on a relinquished homestead in 1948, paying $500 for 

the previous settler’s cabin.  Having staked the land right around the highway junction, they 

opened some of the settlement’s first businesses, created Soldotna’s first subdivision, and became 

wealthy community leaders. 

Although Sterling never incorporated, Soldotna went on to become a first-class city and 

the borough seat.  According to Alan Boraas (2009a), who looked into the matter, Soldotna was 

the last city in the US founded by homesteaders. 

Fig. 27: City of Soldotna homestead boundaries.  Map courtesy of Kenai Peninsula Borough 
GIS Division. 
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Fig. 28: Kenai in the early 1950s.  The new Kenai Spur Highway extends east to Soldotna 
in the background.  Photo courtesy of Hardscratch Press. 

5.3.6   Homesteading influences on Kenai 

While homesteading was going on, the village of Kenai found itself the commercial hub 

for a burgeoning population of newcomers scattered for miles around.  Business activity shifted 

away from the old village center facing the river and toward the new highway running along the 

settlement’s north edge.  The economy diversified as homesteaders purchased groceries and 

building supplies, new children flooded into the school, and the airport saw increased traffic 

(Ford 2000).  Still, salmon fishing continued to dominate the economy.  Libby, McNeil & Libby 

Cannery remained the major employer (Thornton 2003), and another cannery opened on an old 

site closer to town in 1950 (McDonald 1951) which locals called Daubenspecks’ after the family 

that managed it (Ford 2000). 

With the only airport and school, Kenai was the “big town,” although settlers had to go to 

Seward to access a hospital or fetch heavy freight.  Increased activity in the area and Kenai’s 

status led to in-migration, new business ventures, and construction (Augustine 2002; Thornton 

2003).  Long-time resident Elsie Seaman (2002, 113), reflecting on the town’s history, wrote, “In 

the early 1950s, three things occurred which caused Kenai to grow: the road from Anchorage to 
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Kenai was opened, land along Cook Inlet north of Kenai was made available for homesteading, 

and construction started on the Wildwood Army Base.”  Government-funded projects,  

such as Wildwood northwest of town, made a huge difference when construction began there in 

1951 (Ford 2000). 

5.3.7   Changes in the upper watershed 

Recreational users, who before the war arrived via train from Seward, increasingly came 

via automobile from Anchorage on the newly completed highway around Turnagain Arm or even 

by plane.  People staked land claims along off-road portions of the lower Kenai River as early as 

1948, but initial recreation interest focused on the upper watershed.  Historian Rolfe Buzzell 

(1986) described Forest Service memos discussing public interest in sites for summer cabins and 

permanent homes near Kenai Lake.  Managers were concerned that privatizing land would 

interfere with priorities such as potential hydropower development.  In 1947, federal agencies 

made lots available near where Quartz Creek flows into Kenai Lake, some as homesites and some 

classified more restrictively for summer homes.  In 1948, the “…homesites were reclassified to 

the more limited summer home designation due to the high demand for seasonal recreational 

property” (Buzzell 1986, II-45).  In 1950, they added more summer-home lots.  At the same time, 

the Forest Service restricted mining activities in some areas traditionally used by prospectors.  

Buzzell (1986, II-49-50) wrote: 

At the end of World War II, approximately 30 year-round, permanent 

residents were living in Cooper Landing.  Within a year, that number was 

increased to 38-40 by a number of new settlers who came to Alaska immediately 

after the war.  Guiding, trapping, mining, long shoring, commercial fishing, and 

seasonal construction were the principal occupations of the full-time residents.  

Tourism was still in its infancy.  All of the permanent residents had gardens and 

root cellars … 

During the five years immediately following the end of World War II, 

the population of Cooper Landing doubled.  Veterans who settled in the 

community after the war, tourist-related jobs, and construction on the Sterling 

highway accounted for much of the growth.  By 1951, there were approximately 

90 people living permanently in the community.  …  The opening of additional 
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summer home lots by the Forest Service attracted some applicants who used the 

temporary 'residence' permits to build permanent homes because land for 

permanent settlement was scarce or difficult to obtain. 

Increased tourism encouraged development of new lodges in the Cooper Landing area.  

Although several existed in the area before the war (see Fig. 23), during and after the war new 

facilities opened along the highway.  Among the better known were Henton’s Lodge by the 

Russian River confluence, built in 1946, and Gwin’s Lodge near Cooper Creek, which opened in 

1953 (Buzzell and McMahan 1993; Painter 2010).  

5.3.8   Legacies of the post-war homestead period 

Many newcomers, especially in Sterling and Soldotna, were interested in creating 

community, fostering development, and gaining amenities common in the rest of the country such 

as utilities, goods, and services.  People organized community clubs, chambers of commerce, and 

committees to establish infrastructure.  Electrical service began in Kenai in 1951 and in 1954 in 

Soldotna (Perry and Kelly 2009).  Among the community projects were the development of 

outdoor recreation sites: the Alaska Council of the Boy Scouts of America purchase of Scout 

Lake near Sterling initiated in 1953, and in 1955 both the Peninsula Sportsman’s Association at 

Sport Lake and Solid Rock Ministries Bible camp east of Soldotna (Fair 2009c, McLane 2009, 

BLM 2010).  In 1955, volunteers cleared a ski hill south of Soldotna (B. Johnson 2009a).  The 

decade after the war was one of frenetic activity and major accomplishments of that sort. 

When settlers first arrived and lived in the wilderness, some used the Kenai River or its 

tributaries as primary water sources for drinking, bathing, and laundry.  An excerpt from a June 

1948 letter by homesteader Rusty Lancashire conveyed how important these direct ecosystem 

services were at the time: 

Soldotna Creek is the center of life. We go there each day for water and 

food.  I do the laundry at home in the tent and then around 5 p.m. all get in the 

Jeep, [children] Martha and Lori hanging on to [her husband] Larry and me, and I 

hold [daughter] Abby. At the creek I rinsed the laundry and haul water and Larry 

fishes for our dinner (I do not like to fish). This is also the time to see others at 

the creek and visit a little (quoted in Ford 2000, 190). 
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Despite her enthusiasm, the historical record gives a mixed picture of how homesteaders 

related to the river itself.  For the first time, humans altered and developed land along the lower 

Kenai River.  A few people bulldozed launch ramps and built jetties into the river (Fair 2009b; 

Flagg 2009; R. Reger 2009).  But generally, the newcomers paid little attention to the river.  Only 

a handful of people boated on it (Fair 2009b; McLane 2009; M. Mullen 2009).  When 

entrepreneurs built businesses between the Sterling Highway and the Kenai River in downtown 

Soldotna, they faced the road.  Sixty years later, it is still possible to drive through Soldotna and 

have no inkling the river is near until your car reaches the bridge over it. 

5.4   First oil boom years – 1958-1970 

5.4.1   Overview of development of the local oil and gas sector 

The next phase in the KRW began with one of those rare, pivotal events that transform 

communities overnight.  On July 23, 1957, Atlantic Richfield announced that it struck oil on a 

leased prospect inside the Kenai National Moose Range.  This strike set in motion a cascade of 

social, economic, and ecological changes throughout the central Kenai Peninsula.  Although the 

oilfield itself lay outside the Kenai River drainage, its repercussions extended far beyond its 

drilling pads. 

The oil strike was not a total surprise.  After WW2, oil companies began prospecting in 

Alaska.  Soon petroleum geologists were studying the Kenai Peninsula and applying for leases 

and permits there (Strohmeyer 1993; Frates 1999).  Richfield Oil acquired leases and permits in 

the northern part of the Kenai National Moose Range and, in 1956, announced plans to drill an 

exploratory oil well near Swanson River.  Expectations were low because such wells consistently 

came up dry, and many major oil companies had pulled out of the Territory as a result. 

The drill site was in a remote roadless area north of Sterling.  To access it, the company 

rapidly constructed a road that ran 20 mi (32 km) north from Robinson Loop.  The heavy 

equipment operators did such a brisk job creating the new access road that Moose Range officials 

threatened to shut down the project if the oil company didn’t clean up the mess of slash and 

berms (Frates 1999).  
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The exploration team lodged in Soldotna (R. Reger 2009), and the homesteaders buzzed 

with excitement about possible oil discoveries (Pedersen and Pedersen 1976).  After government-

funded projects to build area roads and construct Cold-War communications towers wound down 

in the mid 1950s, decent jobs were hard to find, the economy was weak, and times were tough for 

many families (Thompson 1976; Thornton 2003; M. Mullen 2009). 

When the oil men struck crude, they sat on the news for a few days, then issued an 

official announcement.  The July 23, 1957, Anchorage Daily Times headline screamed “Richfield 

Hits Oil.”  Walt and Elsa Pedersen, local historians and Sterling homesteaders, wrote: 

The people of Sterling, Soldotna and Kenai were wild with joy.  Until that date 

the homesteaders had been given mineral rights as part of their land patents. Most 

of them envisioned, if not great wealth, at least security derived from steady 

royalties as the oil fields were developed (Pedersen and Pedersen 1976, 79). 

The catch was that the oil field was within the federal wildlife refuge, and its legal status 

unclear.  The Department of Interior put a moratorium on drilling, scrambled to manage the 

unprecedented, fast-moving situation, and enraged many Alaskans in the process.  Former 

territorial Governor Ernest Gruening and some others even called for the abolition of the Moose 

Range (Frates 1999; Troyer 2008).   

Interior Secretary Fred Seaton met with industry and conservation leaders.  They worked 

out a compromise that divided the refuge into open and closed areas for oil leasing (Strohmeyer 

1993).  Issued in January 1958, the agreement declared areas north of the Sterling Highway and 

in the Kasilof area open for mineral leasing (Seaton 1958).  In May 1958, Seaton opened the area 

for seismic testing permits (Frates 1999).  The oil leasing area included the drainages of the 

Moose River, Soldotna Creek, Beaver Creek, Slikok Creek, and (part of) the Funny River 

tributaries to the Kenai River. 

The Moose Range had only been staffed since 1948, and its small team of wildlife 

managers struggled to cope with the pressures from settlers, oil men, environmentalists, 

politicians, and agency officials in far off Washington, DC (Troyer 2008).  Seismic testing was a 

major concern.  The 1958 permits began what Moose Range biologists called “The War of the 

Bulldozers.”  Jim Frates, who worked as refuge liaison to the oil industry, wrote a report on that 

aspect of the refuge’s history.  He said: 
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Fig. 29: Seaton’s map dividing the Kenai National Moose Range for oil drilling access.  
Source: Seaton 1958. 
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Lack of sufficient personnel to constantly supervise field workers, especially the 

bulldozer operators, was a serious problem. Stream crossings were being gouged, 

dug up and in some cases made impassable for anadromous fish. Trespass 

violations were increasing within the newly created corridors. In general, seismic 

crews, trying to meet permit deadlines and shot-line quotas, were ignoring all but 

the most benign stipulations governing their operations. (Frates 1999, 15) 

Oilmen wanted to clear lines across the landscape and set off explosives to map 

subsurface formations. Biologists did not want dynamite and bulldozers in wildlife habitat, and 

protecting the headwaters of salmon streams was an explicit priority (Frates 1999).  Former 

Refuge Manager Bob Delaney told the Anchorage Daily News in 1982 that oilmen were used to 

doing business their own way.  “They just kind of did what they wanted,” he said.  Staff set 

guidelines for seismic crews, designed to minimize habitat damage.  Geophysical contractors 

worked in the area between 1959 and 1966 (Chappell 1982).  In 1967, Interior officials were 

sufficiently alarmed to rein in the seismic crews, and “the battle” ended (Frates 1999).  Looking 

back on that period, former chief of the Division of Wildlife Refuges, J. Clark Salyer II, wrote: 

How naïve we were. We thought that the industries would be reasonably satisfied 

with getting the major portion of the range wherein experts indicated that oil 

would be found. … Then came disillusionment. Not only seismographic people 

and drillers swarmed all over the area, but this was followed by requests for 

trailer houses, residences, for permanent staff, separators, compressor plants and 

so on. It is all one hell of a mess!” (quoted in Frates 1999, 16-17). 

A second well at the Swanson River field hit oil in March of 1960 and produced more 

than the first.  The Swanson River Oilfield officially began production in 1961.  The peak of 

construction in the field ran from 1960 to 1962. Infrastructure crossing northern portions of the 

KRW included a 6-inch (15 cm) diameter buried pipeline that ran from the field to Nikiski and an 

electric transmission line installed along the same corridor (Frates 1999).   
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Fig. 30: Seismic trails on the northwestern Kenai Peninsula as of 2005.  Nearly all the trails 
were cut between 1958 and 1967.  Image courtesy of the Kenai National Wildlife Refuge. 
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Smaller and lesser known fields lie within the KRW itself, most producing natural gas 

rather than oil.  Many of these were discovered circa 1960 and developed for production within a 

few years. 

5.4.2   Growth and change 

The oil discovery at Swanson River and other wells that followed sparked a massive 

economic boom with mushrooming population and rampant development on the central Kenai 

Peninsula.  In 1961 electricity reached Sterling, Funny River, and Cooper Landing (Perry and 

Kelly 2009). 

R. G. Smith (1965) noted that the homesteaders came in waves during the early 1950s, 

but the beginning of oil and gas production caused a new surge between 1958 and 1962.  Kenai 

resident Lance Petersen (1976) wrote of that time: “Of all the booms that have hit Kenai, the Oil 

Boom was the wildest and boomingest.  More changes occurred in ten years than had occurred in 

the previous century” (p. 22). 

In 1960, the year before the Swanson River Oilfield production reached market, the US 

Census put the entire peninsula population at about 6,000, with Seward and Homer the two 

biggest towns. By 1970, the population was nearly 16,000.  Kenai grew nearly five-fold to 3,500 

residents and become the largest town.  Seward and Homer actually declined in population during 

that decade.  Seward lost its second-place size ranking to upstart Soldotna.  Newcomers tended to 

be White, western, suburban, conservative, and transient (Braund and Behnke 1980).  Most were 

working-age single men or young families.  School enrollment soared, leading to chronic 

classroom overcrowding, and a series of school construction or expansion projects (Parker 2002; 

Fair 2009b).  As of 1964 about 77% of the residents of Soldotna had lived there for at least two 

years and only 34% for five or more years; in Sterling the proportions were 71% and 19%, 

respectively (R. G. Smith 1965). 

Locals first thought that Sterling, closest to the strike, would reap the economic windfall 

(Pedersen and Pedersen 1976).  Intense oil-related activity and construction throughout the 

northwestern portion of the peninsula began in 1960. But when geologists made additional oil 

discoveries offshore in Cook Inlet in 1963, the industrial activity focused on the North Kenai area 

and the residential development centered in Soldotna. 

The lower river townships remained open to homesteading, but interest shifted even 

further away from agriculture.  Profits, progress, business ventures, and real estate opportunities 
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were the fashion.  Homesteading was winding down, and people, including some long-time 

Alaskans, who had vacillated about filing earlier, did so after the oil strike (Parker 2009, BLM 

2010).  The last big year for entries was 1962 (BLM 2010).  R. G. Smith (1965, 104) wrote: 

Of paramount importance was speculation on land. Many homesteads were 

entered by people who had no intention to farm beyond the requirements 

necessary to obtain patent to the land; areas so chosen were in some very unlikely 

places for farming.  Most of the homesteads in such places have not survived as 

farms but they satisfied the entryman’s purpose to obtain a quarter-section of 

land. 

The Kenai oil boom influenced Alaska politics and the statehood movement (Strohmeyer 

1993).  Gruening took a personal interest in Swanson River and trying to remove federal 

restrictions on the development of Kenai Peninsula resources (Frates 1999).  Anchorage tycoon 

Bob Atwood used his newspaper, The Anchorage Times, to promote the oil industry, statehood, 

and the ability of revenue from the region’s petrochemical riches to fund Alaska’s future (Atwood 

1957). 

Jobs and the money injected into local coffers were welcome, but social changes – some 

negative – roiled the region.  Dick Reger, a teenager during that time, recalled that his father was 

thrilled to have more business, but over at Kenai High School the new kids were a tough bunch.  

He said, “They came from a different background; they had different values.  We were a pretty 

close-knit community before then. ...  We were pretty naïve and straight-laced” (min. 24).  Some 

new arrivals brought prejudices from other regions (Braund and Behnke 1980).  Marge Mullen 

(2009, min. 49) recalled, “My kids were all going to school in Kenai at that time … , and it was 

only then that the people from the oil rigs let ‘em know that the Native people of Kenai were a 

different color.”  

Newcomers poured into the area, including people with valuable skills, along with 

criminals, con men, and ladies of dubious reputation (Ford 2000).  Donnis Thompson (1976, 13) 

wrote:  “From the vantage of our small, home-owned business in Kenai, we watched as the 

parade began in the dusty road at our front door: a lawyer, a doctor, a dentist.  People began 

arriving in Cadillacs, wearing California clothes, and carrying brief cases.” 
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5.4.3   Kenai during the first oil boom 

The years from 1958 through 1970 were momentous for all of Alaska, but few 

communities changed more than Kenai and Soldotna. 

The 20th century had come to Kenai already with the Civil Aeronautics Administration, 

the highway, Wildwood military base, and dozens of homesteaders looking for bargains in its 

shops (Petersen 1976; Ford 2000; 

Augustine 2002).  By 1957, the “new” 

school built in 1950 was bursting at the 

seams with children bused from 

throughout the region (E. Seaman 2002).  

But the oil boom hit the close-knit Creole 

village like a shock wave (Petersen 1976; 

Lins 1979; Ford 2000).  

The first off-shore oil leasing in 

Cook Inlet occurred in 1959, major 

discoveries were confirmed in 1963, and 

soon international companies placed 

offshore platforms within sight of the 

town.  Most companies put their support 

infrastructure on the Cook Inlet coast, 

where they could develop port facilities 

midway between the terrestrial and 

submarine wells.  They built industrial 

plants in the formerly rustic north shore 

area known variously as North Kenai, 

Nikishka, or Nikiski, but they chose the 

town of Kenai as the site of support 

services such as office staff and equipment 

storage, and they traveled through its 

growing airport (Lins 1979; E. Seaman 

2002). 

Fig. 31: Kenai and the estuary, 1964.  
Kalifornsky Beach Rd. is visible in the lower 
left.  Image from the University of Alaska 
Fairbanks Elmer E. Rasmuson Library map 
collection. 
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The 1960s were boom times for Kenai and its surroundings.  The population burgeoned, 

and new infrastructure projects went up on all sides.  Old Kenai had grown around the Russian 

Orthodox Church overlooking the river.  Now a new city center formed to its north, with civic 

services and industry near the airstrip and retailers strung along the Kenai Spur Highway.  

Economic multiplier effects increased retail trade and demand for housing and services.  Kenai 

got a water system and a separate high school in 1964; it added a second elementary school in 

1968 and a middle school in 1971.  Studying the region in the early 1960s, R. G. Smith (1965) 

noted the shift in Kenai’s commercial center and described three nodes: old town and two areas 

on the Kenai Spur Highway, east and west of the old center.  He wrote, “Almost every 

commercial building in the older core is vacant as are large numbers of the old residences.  Both 

residentially and commercially the central node is growing northward towards the Spur Road and 

eastward along it” (pg. 61). 

Census records provide evidence of a complete socioeconomic transformation of Kenai 

between 1950 and 1970.  The population increased more than 10-fold.  Higher real-estate values 

and taxes drove many Kenaitze families to sell their property in the center of town (Braund and 

Behnke 1980).  Responses to a question on the 1970 census revealed that only 13% of residents 

had lived in Alaska five years earlier. 

By the 1970s, Kenai was a major industrial center, and earned its claim to be “Oil Capitol 

of Alaska.” 

5.4.4   Soldotna during the first oil boom 

Soldotna’s origins had almost nothing, except locale, in common with its neighbor 

downriver, Kenai.  Its homesteaders laboriously built a small version of a mid-20th-century 

American suburb from scratch in the Alaska wilderness.  

By 1957, the fledgling community had a post office, airstrip, electric generator, and 

several bars.  The main employer was the Alaska Road Commission.  The junction was a budding 

commercial hub, and rows of new houses and shops lined the two highways. 

Workers developing the Swanson River oil field gravitated toward Soldotna.  Why 

Soldotna, and not Sterling or Kenai or a homestead?  R. G. Smith (1965, 93) wrote, “The oil 

workers on the peninsula are not a land-oriented, rural group; they prefer the amenities offered by 

the cities.”  These people could have lived in rural areas closer to oilfields and refineries, but 

opted to live in town instead.  He went on to say: 
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Fig. 32:  Soldotna circa 1960.  View from the Kenai Spur Highway looking south.  The 
highway junction is on the left, the Kenai River bridge in the upper right corner.  Visible in the 
foreground, left to right, are the Coastal Drilling complex, the Quonset hut that housed the 
town’s first movie theater, a gravel pit (later site of the Kenai Peninsula Borough Building), 
and Soldotna Elementary School.  Photo courtesy of Al Hershberger. 

Soldotna is a city which grew almost entirely after the discovery of oil in 1957 

and reached its highest rate of growth to date about 1962.  Of all the cities and 

villages on the Western Kenai Peninsula, Soldotna houses the largest numbers 

and proportions of people exploiting oil and gas. 

Although Sterling was closer to the oil field and attracted quite a few workers’ families 

(E. Pedersen 2002), Soldotna offered more services than Sterling and more land and newer 

housing than Kenai.  Most Soldotnans were enthusiastic about growth and development, 

according to a poll taken in the 1970s (USACE Alaska Corps of Engineers 1978).  In 1961, 

Soldotna became the first community in Alaska served by the new natural-gas pipelines.  
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Residents declared the event a cause for celebration and inaugurated an annual festival called 

“Progress Days.” 

In hindsight, Soldotna pioneers said that medical services gave their town the edge 

(Parker 2009; Penner 2009).  Kenai had trouble getting a permanent full-time doctor (Fair 2009a), 

but when Paul Isaak, MD, opened a practice in Soldotna in 1960, he came to stay; another 

physician and a dentist soon joined him.  People no longer needed to travel all the way to Seward 

for medical care. 

Soldotnans differed from Kenai residents in their politics.  They were leery of 

incorporation, narrowly approving establishment of a fourth-class city in 1960.  After several 

attempts and much controversy, voters agreed in 1967 to change to a first-class city.  

Incorporation boosters drew narrow, irregular city limits to include families in favor, exclude 

those opposed, and guarantee passage of the initiative, according to a participant who wished to 

remain anonymous.  The result was a compact city of 7.4 mi2 (19 km2). 

While vacillating about city government, Soldotna became the seat for the new borough.  

In a 1965 election to select the borough seat, outlying towns supported Soldotna because it was 

centrally located and because they did not want to hand more power to the ascendant City of 

Kenai (Parker 2009; Fair 2012a).  Soldotna’s growth was rapid.  In 1950, it was not counted 

separately from Kenai, but locals estimated the population as 21.  In 1960, it first appeared as a 

census-designated place with 332 people.  During the 1960s it got its first school, clinic, post 

office, fire station, and water system.  By 1970, the population had nearly quadrupled, at 1,202.  

These census counts excluded the many people who lived outside the city limits but conducted 

their business in Soldotna. 

5.4.5   Effects of the 1964 earthquake 

No sooner had the Kenai Peninsula Borough incorporated than the Good Friday 

Earthquake of Mar 27, 1964, ripped through the region.  This devastated Seward and dealt a 

severe blow to Seldovia, pushing socioeconomic power away from those ports and toward the 

booming central peninsula. Settlements in the upper KRW suffered some damage, but the western 

peninsula was remarkably unscathed. 

The quake triggered avalanches in the mountain passes of the eastern peninsula, blocking 

the Seward Highway and stranding travelers.  At Kenai Lake, the earth motion and subsequent 
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seiche37 waves damaged the shoreline, destroying railroad track near Lakeview (McCulloch 

1966).  Eyewitnesses in Cooper Landing recall trees whipping around and the Kenai River 

running backwards (McCulloch 1966; Painter 2010).  The temblor destroyed the highway bridge 

that crossed the Kenai River by its outflow.  Travelers were stranded for days.  Mona Painter 

(2010) said: “I remember seeing the water running backwards.  And it was all black, and there 

was stuff in it.  …  It was like big whirlpools there” (min. 28). 

In Kenai and Soldotna, the quake was exciting but did little damage beyond breaking a 

few windows.  The 1984 local history compendium, Once Upon the Kenai, didn’t give it special 

mention (Ford 2000).  In a back-handed way, the earthquake helped the central peninsula 

economy, because the federal government sent extra funding to the state, and because Seward and 

Seldovia lost population and economic clout relative to the rest of the peninsula. 

By 1970, salmon fishing in both fresh and salt water was increasing but the oil industry 

was throttling back.  Peninsula-wide employment in the “mining” sector (which includes 

petroleum extraction) and the intertwined construction industry peaked in 1968 at more than 

2,000 jobs, more than a 10-fold increase from 1961.  After the industry infrastructure was 

completed and production regularized, more than 1,000 area jobs ended (Lins 1979).  Through 

1968, all of Alaska’s crude oil production came from the Cook Inlet region, but in 1970, the 

regional production peaked and began declining.  The area growth stalled, and the new decade 

saw the oil action shifting elsewhere. 

5.5   Second oil boom on the central Kenai Peninsula – 1971-1985 

5.5.1   Influence of the Trans-Alaska Pipeline and North Slope oil revenue 

The Kenai Peninsula population dipped in the early 1970s.  In 1974, construction of the 

Trans-Alaska Pipeline System began, and the petroleum industry entered a new phase.  The Cook 

Inlet Basin was relegated to secondary status as new, enormous fields on Alaska’s North Slope 

dwarfed its output, and Valdez became the main industry port.  Yet the petroleum industry still 

relied on facilities at Nikiski, and the sector’s jobs and tax revenues dominated the borough 

economy.  One new gas field, at Cannery Loop just south of the Kenai River mouth, was 

37 Usually caused by earthquakes, landslides, or avalanches, seiche waves are analogous to marine tsunamis 
but move side-to-side in lakes. 
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discovered within the KRW in 1979.  But overall, the Kenai Peninsula’s local oil and gas sector 

began a slow, inexorable decline in the 1970s. 

Pipeline construction or North Slope oil field jobs were far from the Kenai Peninsula.  

But the oilfield service companies of the area did get contracts in the arctic, and the Kenai 

Peninsula was near enough to house the families of workers scheduled for two-week rotation 

shifts at remote sites.  The bigger impact, however, was the wealth pouring into state coffers that 

gave the government resources to modernize and catch up with burgeoning infrastructure needs in 

places such as the Kenai area, where the population had quadrupled in a generation. 

Many petro dollars that fueled the Kenai area economy during the late 1970s and early 

1980s came from a thousand miles away and passed through state, not borough, channels.  This 

change was not as sudden and obvious as the Swanson River oil strike that ended the central 

Kenai Peninsula’s homesteading period.  The transition from the first oil boom to the second, and 

the ways that transition rippled through the socioeconomic and, eventually, social-ecological 

system, were subtle. 

5.5.2   Growth and demographic change 

The population dip proved brief.  The state Dept. of Labor and Workforce Development 

(ADLWD) started estimating the area’s population annually as of 1960 to fill in gaps between 

federal censuses.  These estimates showed that the population began rising again in 1974 

(ADLWD 2011).  Another slowdown occurred in 1977 when the pipeline construction and 

facilities expansion in Nikiski ended (Holland and Holland 2009).  The area was vulnerable to 

wide boom-bust economic swings.  Unemployment spiked to 25%, and high vacancy rates 

followed (Braund and Behnke 1980).  Growth picked up again in 1981, and was even steeper than 

before the slowdown (ADLWD 2011).  Change was so rapid that the borough commissioned 

special censuses in 1978 and 1986. 

As in the other post-war decades, growth concentrated in the road-accessible 

communities of the western peninsula, although some other areas grew, too.  Writing in 1986, 

Buzzell noted that the population around Cooper Landing rose steeply in the 1970s, almost 

tripling in the decade. 

This rapid growth was in part an off shoot of the economic boom in Alaska that 

resulted from the development of oil production on the North Slope.  In the years 
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since 1970, there has been a dramatic increase in the number of tourists, sport 

fishermen, and outdoor recreationists using the Cooper Landing area (pg. II-53). 

In contrast, census figures showed the City of Seward with 1,891 residents in 1960 and 

only 1,843 in 1980.  Official census figures for Sterling, Soldotna, and Kenai showed Sterling 

counts increasing 30-fold, Soldotna doubling, and Kenai up by 22% in those 20 years.  Yet those 

numbers understate the population change, because shifting census area boundaries did not reflect 

the rapidly growing, unincorporated areas of the lower watershed outside city boundaries. 

The 1970 census found the median age for Kenai Peninsula residents to be 24; in 1980, it 

was 27.  Based on personal observations, anecdotes, and census figures, I postulate that the oil-

boom years coincided with the “Baby Boom” generation’s coming of age, and many young 

people from that generation came to the Kenai Peninsula during those years to pursue ambitions 

of home life, career, and personal adventure.  Birth counts and school enrollments corroborated 

that young families flocked to the area.  The number of births peaked in 1985, and soaring school 

enrollments were the norm in most peninsula communities. 

5.5.3   Infrastructure development in the KRW 

When the population soared in the 1960s, the new state and local governments scrambled 

to provide adequate infrastructure focused on roads, utility lines, and emergency services.  As the 

boom continued into the 1970s and 1980s, projects included more civic buildings such as schools, 

city halls, and recreation facilities. 

Soldotna especially had trouble providing enough classroom space.  Its first school, 

Soldotna Elementary, opened in 1960, and expanded six times before 1980 (Parker 2002).  In 

1970, the borough added a middle school and in 1978 built a second elementary school only a 

mile from the first.  Soldotna got its own high school in 1980, and within a few years that was 

overcrowded.  Meanwhile, Kenai and Sterling expanded their schools.  Portable classrooms sat in 

the parking lots, and nearly every year voters approved bonds for new or improved school 

facilities (personal observation).  The local community college also built classrooms and in 1979 

added the Mining and Petroleum Training Service. 

Kenai got a new courthouse, city hall, teen center, senior center, auditorium, and 

expanded airport facilities.  Soldotna got a mall, fire station, and recreation center.  Its status as 

borough seat led to construction in 1971 of the borough building on Binkley Avenue, helping to 
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make that road an arterial for the town and establishing the triangle bounded by Binkley and the 

two highways as Soldotna’s core.   In 1972, Central Peninsula Hospital opened its doors in 

Soldotna.  National retailers such as Nordstrom’s and Safeway opened in the new shopping 

centers.  The first traffic signal appeared in Kenai; Soldotna got the peninsula’s first McDonald’s 

fast-food restaurant. 

Road work remained a priority.  The climate and soil conditions made many roads 

impassable during “break up,” an Alaskan term reflecting the inconveniences of springtime.  In a 

few extreme cases rural residents found it easier to fly private planes to town than to brave the 

muddy roads (Paul Isaak, personal communication).  As roads multiplied, maintaining them was 

an ordeal.  Flush with oil money, the state built new routes and upgraded old ones.  Most 

significant for the lower watershed was the 1975 construction of the Warren Ames Bridge across 

the Kenai River estuary, linking Beaver Loop Road to Kalifornsky Beach Road.  It allowed 

motorists south of the river to reach Kenai without driving a 20-mi (32-km) loop through 

Soldotna.  Other projects in the early 1980s paved many arterial and secondary roads around the 

peninsula for the first time. 

5.5.4   Construction boom 

Construction was a major source of jobs, especially for young men.  Building effort 

shifted from the oil industry’s industrial facilities to other projects.  Alongside the infrastructure 

and civic building was an unprecedented boom in residential construction in the early 1980s 

(Camp 2006).  The influx of people increased the housing demand.  Real estate prices rose.  Most 

residential development was in the lower Kenai River corridor from Kenai to Sterling. 

At the same time, the homesteaders were aging.  Some subdivided their land and cashed 

in during the sellers’ market.  Reasons were diverse: financial need, financing retirement, greed, 

providing sites for friends, dividing land among children, divorce settlements, gullible deals with 

exploitive speculators, trouble paying taxes, having left Alaska, interest in fostering community 

growth, and possibly others (Bagley 2009; Fair 2009b; McLane 2009; Penner 2009; F. Mullen 

2010). 

In a standard subdivision, a developer built roads and installed utility hook-ups in a 

previously wild or (more rarely) farmed area.  Buyers purchased lots, then either built homes 

themselves or hired construction crews to do so for them (McLane 2009). 
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The KPB, from its property assessing records, estimated the number of single-family 

dwellings built year by year.  These records showed wide fluctuations (Camp 2006).  In the early 

1970s, when the records began, about 150 houses a year were built.  The count peaked at 655 in 

1978 before falling back to about 400 for a few years, coinciding with a leveling off of area 

growth.  Home construction took off again in the early 1980s, peaking at 806 in 1984 (Camp 

2006). 

5.5.5   Changing attitudes 

Central peninsula residents were ambivalent about changes to the area and how to 

manage them.  Most voters were conservative, and the borough and cities adopted policies of 

minimal government regulation (C. Cassidy, personal communication, 2006; Dudley 2009).  

Libertarian Stan Thompson was elected borough mayor three times, and denounced zoning as 

“… theft, pure and simple” (quoted in Jefferson 1986).  Little land-use planning was done 

(Braund and Behnke 1980; Dudley 2009; Mohorcich 2010). 

Still, the hectic pace of unregulated development took a toll that became increasingly 

obvious.  Early polls (Ted Forsi and Associates 1979) found that residents valued wilderness 

amenities such as scenery, fishing, and hunting.  Some long-time residents were unhappy about 

the loss of natural assets and small-town attitudes (Petersen 1976; Fair 2009b; F. Mullen 2010). 

5.6   Bust, recession and creeping back to prosperity – 1986-1995 

5.6.1   Overview of the 1986 recession on the Kenai Peninsula 

The price of oil collapsed on the world market in the mid-1980s, and took Alaska’s one-

source economy down with it.  Housing was overbuilt, and the local real-estate market crashed 

(Fried 1988).  The commercial fishery ran into turbulent years.  State agencies slashed services 

and staff.  The recession of 1986 hit the peninsula hard and fast. 

Construction was particularly devastated.  Large projects already underway kept some 

momentum, but small builders saw demand for their services evaporate.  Borough records 

showed the numbers of houses built dropped from a high of 806 in 1984 to 273 in 1987.  The 

number built didn’t top 300 again until 1994 (Camp 2006). 
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Several central peninsula banks closed, some area businesses went bankrupt, and many 

workers lost their jobs (personal observation).  The borough had just built a new high school 

(Skyview) south of Soldotna, and had to mothball it for several years because the school district 

could not afford to open it (Fair 2012b). 

Table 12:  Indicators of the late-1980s recession.  Source: Kenai Peninsula Borough’s “Situation 
and Prospects” report series (KPB 1986; KPB 1993), except for the net migration, which I 
calculated from State of Alaska vital statistics and population estimates. 

Indicator 1985 1986 1987 
Borough population 40,645 42,633 40,871 
Borough total jobs 11,489 10,773 10,114 
Construction jobs 1,313 811 610 
Estimated homes built 695 429 273 
City of Kenai – building permits 157 88 69 
City of Soldotna – building permits 73 45 28 
KPB school district enrollment 8,541 8,775 8,442 
Net migration 1,644 354 -1,310 

5.6.2   Demographic changes 

In the early 1980s, thousands of people moved to the peninsula, but when the economy 

soured in 1986, that trend reversed (see Fig. 36).  Based on state population estimates, about 

1,300 people left the borough in 1987 and almost 1,500 in 1988.  The overall population of the 

borough (according to ADLWD estimates) declined until 1989.  Growth resumed, but at a more 

modest pace, and in 1992 the population surpassed what it had been in 1986. 

Comparing the 1980 and 1990 census figures shows that the aging of the population, 

observed during the previous decade, continued.  The median age changed from 27 to 31. 

5.6.3   Role of the Exxon Valdez Oil Spill and other environmental problems 

The oil tanker Exxon Valdez hit Bligh Reef south of Valdez on Mar 24, 1989.  This was a 

tragedy for wildlife, fishermen, and communities in Prince William Sound (Ott 2005).  On the 

Kenai Peninsula, small amounts of oil reached Seward and Homer, threatening their bays and 

mobilizing local response.  Concerns about potential contamination and the reputation of area 

seafood prompted fishing closures in Cook Inlet (Weiner 1998; Edmundson et al. 2003). 
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For the most part, however, the oil spill was peripheral to the KRW and its communities.  

Like the 1964 earthquake, in the long term, it brought some paradoxical advantages to the region.  

The prolonged clean-up effort injected money into the regional economy and provided hundreds 

of high-paying, low-skilled jobs.  At a time when the recession was bottoming out, Exxon’s 

payments provided a critical economic stimulus (personal observation). 

5.6.4   Role of tourism 

As other sectors of the Kenai Peninsula economy slumped in the late 1980s, tourism 

continued growing.  Tourism in general and the sport fishery in particular were relatively 

unscathed and increased in relative socioeconomic importance.  Anchorage visitors lost buying 

power, but the regional recession made little difference to visitors from other states.    

Soldotna created a visitors’ center in 1988, plus new parks by Soldotna Creek and 

Riverview.  In 1991, the Damon Museum from Slikok Creek was relocated to Centennial Park, 

starting the Soldotna Historical Society’s Homestead Museum. 

Kenai was designated a “National Bicentennial City” in 1991, and a “National All-

American City” in 1992.  That latter year it opened a new Kenai Visitors and Cultural Center 

combining visitor services with museum and art gallery space.  The following year it created the 

Kenai Historic Townsite District. 

Those were just the government and nonprofit efforts.  They don’t include the plethora of 

fishing guides, campgrounds, lodgings, restaurants, and gifts shops that multiplied in Kenai River 

country during the same time frame.  The largest of these was the Kenai Princess Lodge in 

Cooper Landing, which opened in 1990.  No one counts Kenai Peninsula tourists directly, but 

when the new visitors’ center in Kenai began tracking people coming to its facility in 1992, it 

counted 47,000 in its first year (KPB 1993). 

5.6.5   Legacies of the years 1986-1995 

The recession of the late 1980s was dramatic and permanently changed many peninsula 

families and businesses (personal observation).  But in less than 10 years, population, 

employment, and other indicators of growth regained lost ground and resumed their increase.  

However, details revealed significant changes in the central peninsula’s society and economy 

during the 1980s and early 1990s, changes that altered trend trajectories as the 20th century ended.   

Many trends that began earlier – the aging population, increasing tourism, declining oil 

production, real-estate speculation, and development of rural, waterfront property – continued. 
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One trend that gained momentum and altered both the physical and socioeconomic 

landscapes was the arrival of “big box” stores.  National retailers had been replacing local “mom 

and pop” or regional Alaska businesses for some time, such as Nordstrom’s clothing buying out 

the Northern Commercial Company store in Kenai as early as 1974 (E. Seaman 2002), but they 

were just a fraction of the commercial community.  The harbinger of the new economic scene 

was Safeway, which arrived in Soldotna in 1983 to anchor the new, large, Peninsula Center Mall.  

The early 1990s saw the arrival of K-Mart, and then Fred Meyer.  The latter’s mall, on what had 

been a vacant portion of the Farnsworth homestead near the Soldotna “Y”, became the dominant 

retailer on the peninsula when it opened in 1994.  More large corporate entities came into the 

area, devoured each other, increased shopping volume, and tied the Kenai Peninsula economy and 

culture to the global system far beyond local control.  Residents and tourists flocked to these 

stores, but some lamented the loss of the area’s small-town character.  Long-time resident Clark 

Fair (2009b) said, “We get all these things.  So what do we do?  We lose a little bit of the 

uniqueness that made us” (min. 119).  At the same time, the proportion of high-paying 

construction and oil industry jobs decreased and low-paying, service and retail sector jobs 

increased (Reynolds and Varner 2005). 

Other important emergent trends included: 

• Native corporations and nonresidents – who included speculators, vacationers, and

retirees – acquired significant rural land.  Nonresidents tended to use land seasonally for

wilderness amenities, notably Kenai River salmon fishing.

• The volatile boom-bust cycles of employment and development ended, followed by less

construction and slower population growth.

• Environmental attitudes shifted from a 19th-century mindset of unfettered use of

unlimited resources to a late-20th-century mindset concerned about pollution, limits, and

diminishing resources.  This shift led to increased public and government oversight of

common property resources with a focus on the Kenai River’s fish habitat (Moore,

Wainwright, and Jon Isaacs and Associates 1994) which will be detailed in Ch. 8.1.

5.7   A new millennium – 1996-2010 

The turn of the century and first years of the new millennium continued many trends of 

the previous one, and it is difficult to detect significant events and changes without benefit of  
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hindsight.  But several indicators emerged in the mid 1990s suggesting that the Kenai Peninsula 

could be on the brink of major social-ecological changes.  Two events in 1996 highlighted this.  

One related to demographics, the other directly to managing land and the Kenai River. 

5.7.1  Demographic changes 

In 1996, the borough’s public school enrollment peaked and then began a persistent 

decline.  In 2012, enrollment was lower than it was in 1990.  This unprecedented change was 

linked to gradual but profound shifts in area demographics.  The 2000 census revealed that the 

number of young adults and children declined in real numbers since 1990, despite the recovery 

from the 1986 recession.  During the next 10 years, the number of young people remained flat.  

According to the census, in 2010 the borough had 3,344 fewer people younger than 35 than it had 

20 years earlier.   

The borough’s overall population rose due to more middle-aged and elderly people.  The 

unprecedented increase in citizens older than 60 accounted for nearly half (47%) of population 

growth during the 20 years from 1990 to 2010.  Two major changes boosted the numbers of          

Fig. 33: Kenai Peninsula Borough School District: total enrollment trends.  District-wide 
changes from 1959 to 2011.  Source: KPBSD enrollment projections http://www.kpbsd. 
k12.ak.us/departments.aspx?id=168 and KPB Situation and Prospects report series (KPB
1980; KPB 1986; KPB 1993). 
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tt     

seniors.  One was that local residents, when they retired, no longer felt pressure to leave the state 

to access medical care and other support services.  A borough property-tax exemption added 

another incentive for them to stay. The other change was that the Alaska Permanent Fund 

Dividend program, improved local facilities, and roots in the area prompted Alaskans to bring ill, 

elderly parents north for end-of-life care, rather than moving Outside themselves to assist them 

(personal observation; Penner 2009).  In 1992, both Kenai and Soldotna built senior centers with 

housing.  Kenai, Soldotna, Sterling, and Cooper Landing all had senior citizens’ organizations 

active by 2000. Soldotna, with its hospital, growing medical service sector, and pedestrian-

friendly neighborhoods, seemed particularly attractive to seniors. Between 1990 and 2000 the US 

Census found Soldotna had a 110% increase in the age group 65 and older (Hermanek 2008b).  

Because the census only counts year-round residents, and senior citizens are more likely to leave 

Alaska in the winter than young people, it was likely that the census figures understated the 

demographic shift towards older people on the Kenai Peninsula. 

The population got poorer as well as older.  Federal census numbers for median and mean 

household income, adjusted for inflation using the Anchorage universal consumer price index 

(from the federal Bureau of Labor Statistics, http://www.bls.gov/ro9/9220.pdf), showed that 

incomes rose between 1980 and 1990, but declined between 1990 and 2000.  The 2005 Kenai 

Peninsula Borough Comprehensive Plan noted the 19% decline in median household income, 

along with a 25% vacancy rate in housing, but the plan did not discuss causes or implications.  

The hefty declines were all over the borough, which implied that declines in oil industry 

employment were not the sole factor at work. From 2000 to 2010, the income figures did not 

present a clear picture.  Adjusted for inflation, the median household income decline continued, 

while the mean household income rose.  This growing discrepancy between the mean and median 

figures suggested growing income disparity. 

5.7.2   Regulation and stewardship of the Kenai River 

In 1996, three events occurred with major ramifications for the future of the Kenai 

River’s salmon habitat.  First, after years of controversy and deadlock, the KPB Assembly banned 

new development in a riparian buffer zone along the main Kenai River.  Second, the borough and 

state agencies created a Kenai River Center to improve land and river management.  Third, 

http://www.bls.gov/ro9/9220.pdf
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environmental groups and local volunteers created the Kenai Watershed Forum as an independent 

entity to assist with river stewardship. 

These changes ushered in a new age of watershed management and will be detailed in 

Ch. 8.  Combined with increased public awareness and improved technologies, they fostered a 

sense of partnership and stewardship among land owners.  Fears, back in the 1980s, that 

riverfront land-use regulations would violate private property rights, dissipated (Merkes 2009). 

5.7.3   Shifting resource economies 

Decline of the petrochemical industry was a major concern.  Corporate owners closed 

down the fertilizer plant and liquefied natural gas plant in Nikiski.  The closures affected the 

entire borough due to the facilities’ importance in generating jobs and tax revenues.  Oil 

production declined, but there was a resurgence of natural gas related drilling.  Much of this 

activity focused on places such as Ninilchik which had not seen industrial activity in the past.  

New offshore exploratory activity began in Cook Inlet. 

The timber industry, which had never been very large, shut down in the wake of the 

spruce-bark-beetle infestation. 

Tourism continued to thrive and grow, and recreational resource uses encroached on 

traditional extractive economies.  For area salmon fisheries, this manifested as conflicts among 

traditional commercial fishing interests, sport-fishing interests, and personal-use fishermen 

(Harrison 2013). 

These trends enhanced the relative importance of fisheries and tourism while they 

enhanced real-estate values and decreased year-round employment.  This will be discussed 

further in Ch. 7.5.1. 

5.8   Overview of long-term demographic and economic trends 

How many people lived in the area and how they made a living are fundamental 

socioeconomic factors underlying land-use history.   Major demographic and economic shifts on 

the Kenai Peninsula in general and the central peninsula in particular occurred, yet some 

happened so gradually that few people noted them.  Having looked at the diverse time periods, 

now I will summarize the long-term demographic and economic trends linking them. 
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5.8.1   Demographic trends 

Overall population density in the KRW was (and still is) low compared to most of the 

US.  According to census records, the approximate population of the watershed corridor in 1950 

was 450, giving the KRW an overall settlement density of 0.14 people per mi2 (0.054/km2).  As of 

the 2010 census, the estimated density was 9.81 people per mi2 (3.79/km2).  This compared to a 

density of 87.44 people per mi2 (33.76/km2) for the entire US in 2010 (ADLWD 2012). The entire 

Kenai Peninsula population reached about 55,000 people, approximately the same population that 

Massachusetts, with similar area, had circa 1700 (R. Brown 1948). 

The population for the entire KPB is a useful proxy for the watershed’s population 

because most of the borough’s residents live in the KRW, concentrated in the corridor from Kenai 

to Sterling.  Using the state’s annual estimates at the borough level, it is possible to trace KPB 

population changes for more than 50 years.  A graph of the counts (Fig. 34) shows an inflection 

point in 1986 associated with the housing crash and Alaska recession.  Prior to that time, 

population growth was volatile – reflecting boom-and-bust cycles – but steep, averaging about 

1,200 new people per year.  After 1986, growth slowed to about 675 people per year and lost its 

earlier volatility. 

Fig. 34: Kenai Peninsula Borough population 1960-2011.  Estimated total of year-round 
residents for the entire borough.  Source: ADLWD Research Division. 
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Starting in 1977, the State Division of Public Health compiled vital statistics (births and 

deaths) on the borough level.  Combined with annual population figures, these data allowed 

computation of the peninsula’s natural increase and net migration38.  Results showed that, on the 

Kenai Peninsula, migration in and out of the area played a much larger role in population changes 

than did natural increase.  Migrations mirrored economic booms and busts, and showed the 

volatility in the 1970s and 80s.  The net number of people moving to the borough peaked at more 

than 4,000 in 1982, the year the state distributed the first Alaska Permanent Fund Dividend 

payment.  People moving away peaked in 1988, during the recession, at nearly 1,500. 

The aging of the population, mentioned earlier, continued throughout the study years and 

accelerated recently.  The census data on age distribution showed that the aging reflected not a 

stable population aging in place, but an exodus of young people and influx of senior citizens.  

This was consistent with the high turnover implied by the migration counts.  The aging trend 

influenced the natural increase, because elderly residents boosted the death rate at the same time 

the area had fewer residents of child-bearing age.  Although the net population increased over  

38 Natural increase equals births minus deaths; migration equals the change in population since the previous 
year minus the natural increase. 

Fig. 35: Natural increase for the Kenai Peninsula Borough, 1977-2011.  Source: vital statistics 
from Alaska Dept. of Health and Social Services and ADLWD Research Division; 
http://laborstats.alaska.gov/pop/estimates/pub/popover.pdf. 
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time, the natural 

increase – in real 

numbers, not just as a 

percentage – decreased 

since its peak in the 

1980s boom.  Much of 

the net population 

increase since the late 

1980s was due to senior 

citizens from elsewhere 

retiring on the Kenai 

Peninsula (Spence 

2004; James 2006). 
Fig. 37: Kenai Peninsula age distribution trends, 1970-2010.  After 
1990, area demographics shifted with a decline in young people and 
increase in senior citizens.  Data calculated from US Census figures. 
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Table 13: Changes in median age, 1970-2010.  Kenai Peninsula Borough population as reported 
by the US Census. 

Census year 1970 1980 1990 2000 2010 
Median age 23.6 26.9 31.1 36.3 40.6 

Another useful indicator for tracking area activity was the annual average daily traffic 

counts collected by the Alaska Dept. of Transportation and Public Facilities (ADOT) since 

statehood.  One station, on the Sterling Highway just east of Soldotna, has been monitored since 

1959.  Traffic counts from that station showed a 98% correlation with borough population counts. 

Despite subtle differences, these traffic counts corroborated the rises and plateaus the population 

figures indicated. 

5.8.2   Economic trends 

Resource extraction dominated the Kenai Peninsula economy throughout the 20th century 

as it had since the earliest colonial involvement.  Which resources people focused on changed 

Fig. 38: Average daily traffic trends, 1960-2011.  Annual averages measured on the Sterling 
Hwy, 6 mi (10 km) east of Soldotna.  Source: ADOT, Transportation Data Services; 
http://dot.alaska.gov/stwdplng/mapping/ 
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with the times.  By the end of WW2, the fur industry (wild or farmed) was defunct (Janson 1985) 

and mining (mostly gold and some copper) trivial in the KRW (Rogers 1962; Barry 1997). 

The overwhelming change was the oil boom.  It ramped up rapidly after the 1957 

Swanson River oil strike, with extensive industrial infrastructure built within a few years of 1960 

and production peaking in 1970 (Lins 1979; Frates 1999).  I concluded that the central peninsula 

experienced two oil booms, the first due to Cook Inlet area production and the second an indirect 

boom via state oil wealth from Alaska’s North Slope.  The second differed from the first only in 

subtle ways and masked the long-term decline of Cook Inlet energy production.  The local 1986 

economic crash demonstrated the importance – and drawbacks – of the fossil-fuel industry’s 

dominance (Fried 1988).  The industry’s contraction was a factor in reducing area income, 

because petroleum-related businesses paid more than other employers.  The years from 2000 to 

2010 saw the industry shutter facilities, especially in Nikiski, dragging down the Kenai-area 

economy.  Circa 2010, however, the peninsula as a whole experienced a renaissance in fuel 

extraction based on natural gas (Lidji 2009). 

Two industries that had been touted as having grand potential – agriculture (Bennett 

1918; Johnson and Coffman 1956) and timber (Langille 1904) – remained marginal.  Some 

homesteaders tried to farm but climate, land, and market forces hampered their efforts (R. G. 

Smith 1965; Shortridge 1976; M. Mullen 2009).  By the 1960s, most residents reverted to import-

ing food and repurposed their land for lucrative subdividing (Fair 2009b; Penner 2009).  Logging 

was to clear land for settlement rather than produce export timber.  Some people had sawmills for 

local building materials, but terrain, climate, and forest fires limited large trees in the drainage.  

Some land was logged elsewhere on the peninsula over the years, including a pulse of “salvage 

logging” in the 1990s in response to the spruce-bark beetle infestation, outside the KRW. 

As other activities came and went, salmon fishing and tourism endured.  They waxed, 

waned, and changed with the times; but they remained major sources of seasonal jobs and outside 

money in rural communities.  It is very difficult to quantify the economic role of fishing because 

government methodologies for collecting employment and financial data are a poor fit for the 

industry’s unique structure39.   Fishing and related tourism will be discussed in the next chapter. 

39 Often commercial fishermen are self-employed, hire family members and transients, work erratic 
temporary schedules, earn crew shares rather than wages, and work in different states.  Sometimes their 
activities are lumped in with “agriculture.”  Fish processors are classified as “manufacturing” while sport-
fishing businesses are classified as “tourism.”  Difficulties in evaluating the fishing economy are discussed 
in S. Loshbaugh (2001d) and Harrison (2013). 
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These foundations of the regional economy, all based on raw resources, generate 

secondary economic activity.  Some of those spin-off activities are easier to trace in the historical 

record.  On the Kenai Peninsula (as in all of Alaska) the government sector has been the largest 

employer since borough records have been kept (Camp 2006).  The largest government employer 

was the borough, and most of its employees were school teachers.  Construction is another 

important and well-documented sector.  KPB construction activity changed over time, with an 

emphasis on road building in the 1950s, a surge in oil-industry infrastructure in the 1960s, civic 

infrastructure in the 1970s, the 1980s housing boom, and the rare but enormous big-box retail 

centers in recent years.  The state tracked construction employment, and the numbers showed 

wide swings during the boom-bust cycles from 1960 to 1990, after which they leveled off at 

about 5% of the jobs (ADLWD 2011). 

Data also were available on income from some sources other than employment.  The 

federal government released figures on its payouts to individuals, which included retirement, 

disability, unemployment, and public assistance benefits, starting in 1979.  These showed a large 

Fig. 39: Federal payments to Kenai Peninsula residents, 1979-2011.  Amounts are per capita 
per year averages, adjusted for inflation using the early 1980s as a baseline. Sources: Regional 
Economic Information System, Bureau of Economic Analysis, US Dept. of Commerce, 
http://www.bea.gov/iTable/index_ regional.cfm.  I calculated the inflation adjustment from 
the Anchorage consumer price index from the ADLWD Research Section. 
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increase to borough residents, even after adjusted for inflation, especially due to soaring retire-

ment, disability, and medical payments.  Not adjusted for inflation, in 1980, the mean outlay was 

$645 per capita; in 2010 it was $6,241 (US Bureau of Economic Analysis 2013).  In addition, 

state residents received Alaska Permanent Fund Dividend payments, beginning in 1982, that 

ranged from a per-person low of $331 in 1984 to a high of $2,069 in 200840. 

The role of real estate in the area economy had not been quantified or studied, but 

circumstantial evidence suggested it was large.  This will be discussed in Chapter 7 in the context 

of land-use history. 

The overall economic picture that emerged was one of an erratic boom era lasting for a 

generation from the Swanson River oil strike giving way, after the 1986 crash, to a more subdued 

and limited economy.  The latter included worrying signs such as high unemployment, declining 

real income, the exodus of young adults, and lack of good-paying, year-round jobs.   

5.9  Socioeconomic history summary 

The Kenai Peninsula in general and the KRW in particular had a swashbuckling past 

involving Native peoples, Russian colonists, and American adventurers.  Following WW2, the 

area attracted droves of immigrants who transformed the private land along the lower river into 

rural-suburban communities resembling those in other parts of the western US.  The oil industry 

played a major role attracting migrants and injecting cash into the economy from 1957 to 1986. 

Oil diminished, opportunities faded, and the boom-bust cycles gave way to slower and 

more ambiguous socioeconomic conditions.  But through all the changes, the renewable resource 

of salmon continued to feed residents, employ breadwinners, and attract tourists. 

The next chapter will discuss the Kenai River’s salmon runs and the history of the 

fisheries that prey upon them.  Chapters 7 and 8 will explore how this relationship of people, 

salmon, land, and river changed over the decades.  Each of these history chapters will retrace the 

periods I’ve described in an iterative process building upon the previous chapters.  The goal is to 

understand the complexities of why and how the KRW’s social-ecological system evolved in the 

late 20th century and first years of the 21st. 

40 Source: http://pfd.alaska.gov/DivisionInfo/SummaryApplicationsPayments; accessed Aug. 28, 2013. 

http://pfd.alaska.gov/DivisionInfo/SummaryApplicationsPayments
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Chapter 6:  History of Kenai River salmon and fisheries 

The goal of this chapter is twofold.  First, it describes the salmon runs of the Kenai River, 

emphasizing their freshwater habitat use.  Second, it traces the history of the local salmon 

fisheries, building upon the general history in the previous chapter.  Subsequent chapters will 

retrace the area’s history from the vantage of land use (Ch. 7) and land and river resource 

management (Ch. 8).  How other salmon-producing watersheds provide context for the KRW will 

be discussed in Ch. 9. 

6.1   Overview of Cook Inlet salmon runs 
The Cook Inlet basin is a major producer of wild salmon runs.  Young salmon, some 

from as far away as Oregon (Wallis and Hammarstrom 1980), occur in the marine waters of the 

inlet.  Most of the mature salmon, however, show up during the summer months to return to area 

rivers and spawn.  The Kenai River is the source of the largest component of chinook, sockeye, 

coho, and pink salmon returns to Cook Inlet (Shields 2010). 

6.1.1  Salmon species of the Cook Inlet basin and Kenai River 

Cook Inlet is home to all the anadromous Pacific salmon species (genus Onchorhynchus) 

except for the Asian masu (O. masou).  The Alaskan species – chinook, sockeye, coho, pink, and 

chum – are widespread and common in the basin, with sockeye and pink the most numerous.  The 

other fish from the genus native to the basin is the steelhead (anadromous) or rainbow trout (the 

same species, O. mykiss, remaining in freshwater). 

All of those species occur naturally in the Kenai River, but their prevalence, life histories, 

and socioeconomic interactions with humans differ markedly and are described in section 6.2. 

6.1.2   Anadromous rivers of the Cook Inlet basin 
The largest river system within the Cook Inlet basin is the Susitna River, but it produces 

fewer salmon than the Kenai River (Shields 2010).  The other major producers are the Kasilof 

River, south of the Kenai and once connected to it (Reger and Pinney 1997), and Crescent River 

on the west side of Cook Inlet.  Other rivers in the basin with notable salmon runs include  
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Swanson River north of the Kenai; the Ninilchik, Deep Creek, and Anchor rivers on the southern 

Kenai Peninsula; and the Theodore and Chuitna rivers on the inlet’s west side (Shields 2010). 

Fig. 40:  Main salmon-producing watersheds of Cook Inlet.  Map based on data from ADFG 
and watershed polygons from the Flathead Lake Biological Station’s Riverscape Analysis 
Project. 
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6.2   Salmon runs of the Kenai River 

The Kenai River is unusually productive for its size.  Biologists noted this not only for 

the returns of adult fish (Dorava and Milner 2000) but also sampling juvenile salmon in the river 

(Estes and Kuntz 1986; Tarbox 2010).  Possible reasons for the productivity include fertilization 

by volcanic ash (Eicher and Rounsefell 1957; Mann and Finney 2006), the role of glaciers in 

buffering water flow and temperatures, and the role of lakes in buffering temperatures and 

removing glacial silt by settling (Dorava and Milner 2000).  The lakes, especially Skilak, provide 

wintering habitat for juvenile salmon of all types (Bendock 1989). 

Salmon runs vary unpredictably in abundance, body size, and gender distribution from 

year to year.  Species also vary somewhat in age at the time of return, except pink salmon, which 

are locked into a two-year life cycle.  Differences in temperature and rearing conditions modify 

when adults return from sea and, in freshwater, when eggs hatch, fry emerge from gravel, and fry 

mature into smolts41 and migrate to sea (Quinn 2005).  Generally, pink and chum salmon 

immediately head to sea, but chinook, sockeye, and coho spend at least one winter or more in the 

KRW before their summer migration to sea.  For some stocks, distinctions among fish from 

different spawning areas were noted, and recent genetic studies provided new clues on their 

diversity (Adams et al. 1994; Seeb et al. 2000; USFWS and ADFG 2002).  The species have 

adapted to generally preferred niches for spawning and rearing, but they exhibit enough variation 

and use such a wide array of freshwater habitats during different stages of development that their 

temporal and spatial overlap is substantial. 

Most information about Kenai River salmon came from harvest data, and most of the 

harvest occurred in mixed-stock commercial fisheries in upper Cook Inlet, where Kenai fish 

mingled with those from other area rivers.  Specific information about the stock status of Kenai 

salmon was limited to a few runs of particular economic value and management concern, such as 

chinook and Russian River sockeyes. 

6.2.1   Kenai River chinook 

Chinook salmon are the largest extant species of salmon and the biggest fish in the Kenai 

River.  Kenai chinook are known for their large size, and the world’s record for the biggest sport-

caught salmon is held by a 97-pound, 4-ounce (44.11 kg) fish that Soldotna resident Les 

Anderson caught in the river in 1985.  A mount of that fish was displayed at the Soldotna 

41 Smolts are juvenile salmon transitioning from fresh to salt water. 
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Visitors’ Center.  Biologists suspect that Kenai chinook have a genetic propensity for rapid 

growth, noting that they are larger than chinook of the same age from even nearby rivers 

(McKinley et al. 2002).  Although less abundant than other species in the KRW, they are about 

four times heavier.42  Individual fish are the most valuable to the fishing economy because 

they are both larger and command high prices per pound (Shields 2010). 

Returning chinook enter the river in two runs.  Genetic studies found early-run Kenai 

chinook more similar to early-run chinook in the Kasilof River than to late-run Kenai chinook 

(Adams et al. 1994).  Escapement records hinted that a small, third stock may exist native to 

Quartz Creek, but it has not been documented (Flagg 2009). 

The early run enters the river from late April through June (Burger, Wilmot, and 

Wangaard 1985).  Most of those fish proceed to spawning grounds in tributaries.  Many of them 

home to the Killey River and Benjamin Creek in its headwaters.  Early kings also return to Funny 

River (Gates and Boersma 2011a), Russian River, and the upper Kenai River.  Spawning early-

run chinook also were reported throughout the river mainstem and in Beaver, Slikok, and, in the 

upper river, Juneau, Quartz, Ptarmigan, and Grant creeks (Begich et al. 2010).  During the 25 

42 The average weight of Kenai chinook is 20-40 pounds (9-18 kg); for sockeye it’s 4-8 pounds (1.8-3.6 
kg). 

Fig. 41:  Chinook salmon run use.  Mean allocation of Kenai River chinook salmon runs, 
based on ADFG data from 1986-2010 (Begich and Pawluk 2011) 
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years from 1986 to 2010, the estimated return of early chinook ranged from 7,162 to 27,080, and 

averaged 17,036 (Begich and Pawluk 2011, 68, Table 7).  The early run peaks in mid June, then 

tapers off at the end of the month.  Because it finishes before the commercial fishing season, 

state fisheries managers considered the commercial catch of the early run insignificant (Begich 

and Pawluk 2011). 

The late chinook run begins in mid July.  Often a few fish arrive between the official run 

dates, and managers designated July 1 as the “official” dividing point between the early and late 

runs.  Chinook in the late run tend to be larger (Alexandersdottir and Marsh 1990; Adams et al. 

1994) and more plentiful than those in the early run.  From 1986 to 2010, the estimated run of late 

chinook into the area, including fish taken by commercial fishers in Cook Inlet, ranged from 

34,712 to 84,195, and averaged 56,845 (Begich and Pawluk 2011, 69, Table 8).   Most late-run 

chinook spawn in the mainstem of the river, seeking cobble and gravel substrate above islands or 

at inside river bends (Burger, Wilmot, and Wangaard 1985).  Biologists described the late run as 

unusual, and speculated that it evolved because the lakes buffer water temperatures in the main 

river (Burger, Wilmot, and Wangaard 1985). 

The fish that reach their destinations spawn beginning in July.  Their large size allows 

them to move coarser substrate and dig deeper redds (nests) than smaller salmon.  The eggs hatch 

in the spring and the immature fry, called alevins as long as they retain their yolk sacs, remain 

protected under the gravel until they emerge sometime around May, with the exact timing varying 

with temperature.  The first-year fry disperse.  Studies of juvenile salmon found them clustered 

between Skilak Lake and Naptowne Rapids (Estes and Kuntz 1986), in the lower river between 

the Soldotna bridge and the tidally influenced areas (Estes and Kuntz 1986; Bendock and 

Bingham 1988), and in small tributaries along the lower river (Elliott and Finn 1984) during the 

summers.  A winter study suggested they moved during the colder months to deeper water in the 

mainstem or lakes (Bendock 1989).  Juvenile chinook avoid swift currents and silty substrate, 

seeking slow water, rocky substrate, and aquatic vegetation (Bendock and Bingham 1988).  Most 

spend one winter rearing in the watershed, then work their way downstream towards the sea.  A 

sampling project found the catch of chinook smolts in the estuary peaked in August (Bendock 

1996).  A few chinook, less than 1%, spend a second winter in freshwater, and rare individuals 

spend 3 years in the watershed before going to sea (Alexandersdottir and Marsh 1990; 

Sonnichsen and Alexandersdottir 1991; Shields and Dupuis 2013). 
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When mature chinook return to the river to spawn, their ages vary from 3 to 8 years 

(counting from when their parents spawned) (Sonnichsen and Alexandersdottir 1991).  Most are 

6 years old, having spent 4 years at sea.  The second most common age is 5 years (Sonnichsen 

and Alexandersdottir 1991; Shields and Dupuis 2013). 

6.2.2   Kenai River sockeye 
Most years, sockeye are the most abundant species of salmon returning to upper Cook 

Inlet and the Kenai River, with their numbers counted in the millions. Large numbers and high 

food value make sockeye the mainstay of both commercial and personal-use fisheries in the area. 

The Kenai River is the largest producer.  For example, in 2003 half of the upper Cook Inlet 

sockeye reaching rivers entered the Kenai, more than the Susitna, Kasilof, and Crescent rivers 

combined (Tobias and Willette 2004).  Mature sockeye first reach the Kenai River in late May.  

Managers classify the Kenai sockeye into early and late runs.  Most early fish migrate to the 

Russian River tributary; Russian River fish are managed separately from others in the drainage.   
Most sockeye spawn and rear in lakes or tributaries to lakes.  In the KRW lakes known to 

Fig. 42: Kenai River sockeye use.  Commercial harvest numbers include fish from 
other drainages in Upper Cook Inlet.  Data from Begich and Pawluk 2011. 
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produce sockeye include Kenai, Skilak, Upper and Lower Russian, Hidden, Tern, and Trail.  

Spawning sockeye also occur in Moose River (Booth and Otis 1996), the Kenai mainstem, 

Russian River, and upper watershed tributary creeks including Ptarmigan, Moose, Johnson, 

Railroad, and Quartz (Seeb et al. 2000).  Many juvenile sockeye winter in Skilak Lake, where 

they feed on zooplankton such as copepods and daphnia (Edmundson et al. 2003).  Juvenile 

sockeye often spend 2 years in freshwater, although a few only spend 1.  Kenai River sockeye 

usually spend 2 or 3 years at sea, returning to spawn at age 5 or 6 (Nelson 1981). 

6.2.3   Kenai River coho 

Kenai River coho stocks were not monitored or counted like chinook or sockeye 

(Gamblin et al. 2004).  Recent concern that they may be declining prompted new attention 

(Gamblin et al. 2004; Begich and Pawluk 2011).  From 1999 to 2004, ADFG did a sampling 

study to assess the size of the returns to the KRW (Carlon and Evans 2007; Massengill and Evans 

2007). 

Each year coho are the last salmon species to return to natal rivers, arriving in late 

summer and continuing to run through the fall.  There is evidence for two runs of Kenai coho, and 

they reach the river later than other coho stocks in the Cook Inlet basin (Gamblin et al. 2004). 

Coho use tributary habitats including small streams and wetlands more than other salmon 

species do.  This gives them a wide distribution in the watershed, particularly in headwaters in the 

Kenai Peninsula lowlands (Gracz 2009; Walker et al. 2009).  The young typically spend 2 full 

years in freshwater, but 1 or 3 also are known (Elliott and Finn 1984).  Coho usually only spend 1 

year at sea before returning to the river to spawn (Carlon and Evans 2007).  Because juvenile 

coho spend more time in freshwater than other species and frequent small streams, they tend to be 

one of the most abundant fish caught during sampling efforts (Elliott and Finn 1984; Bendock 

and Bingham 1988; Booth and Otis 1996; Walker et al. 2009; Gates and Boersma 2011b).  

Studies in the Kenai system and elsewhere suggest that juvenile coho abundance depends on 

habitat more than the number of adult spawners (Massengill and Evans 2007).  The Moose River 

is a major source of coho (Booth and Otis 1996; Begich and Pawluk 2011).  Their extensive use 

of small streams and wetlands makes them particularly vulnerable to habitat loss due to human 

land use.  They also are most vulnerable to pike, because the two fish share similar habitats 

(Massengill and Evans 2007). 
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6.2.4   Kenai River pinks 

Pink salmon stand out from other salmon due to their unique life history and resulting 

stock structure.  Unlike other Alaska salmon, pinks mature on a rigid timetable, spawning and 

dying at age 2.  This segregates them into odd- and even-year runs, classified as separate stocks in 

each river system.  In most places these stocks differ markedly in abundance.  In Upper Cook 

Inlet, including the Kenai River, the even-year run dominates, with its commercial harvest 

outnumbering the odd-year harvest by about 7-to-1 on average (Shields 2010).  When the even-

year stock has a strong season, pinks are the most numerous salmon in the inlet and the KRW. 

The pink run in the inlet peaks in late July to early August.  Although pink salmon 

generally spawn near estuaries, in the KRW a few range far upriver.  Adult or juvenile pink 

salmon have been reported in the Kenai mainstem, the Russian River (Begich and Pawluk 2011), 

Kenai Lake, Quartz Creek, and Ptarmigan Creek.  As soon as pink fry emerge from spawning 

gravels, they migrate to sea.  Fisheries biologists consider them relatively insensitive to 

freshwater habitat conditions, according to ADFG assistant area management biologist Jason 

Pawluk (in an e-mail to the author, Aug. 31, 2011). 

Historically, the commercial fleet targeted pinks and processors marketed them as canned 

product.  However, over the past 20 years their commercial value dropped, and they attracted less 

fishing effort (Shields 2010).  Sport fishermen considered them less desirable than other species 

available in the same time and place (Begich and Pawluk 2011).  ADFG relegated area pink 

salmon studies to the bottom of the priority list, due to their low status and high numbers.  

Accordingly, no data tracked their numbers or distribution over time in the KRW (Pawluk, 

personal communication cited above). 

6.2.5   Kenai River chums 

Few chum salmon occur in the Kenai River, and no information was collected on them 

other than incidental catch reports.  For example, ADFG capture programs targeting coho 

recorded incidental catches of thousands of sockeye and pink salmon, but over 6 years only 

caught 15 chums total, less than the count of white fish and steelhead (Carlon and Evans 2007; 

Massengill and Evans 2007).  Most chum salmon in Cook Inlet come from rivers and streams in 

the northwestern part of the basin (Shields 2010). 
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6.3   History of human exploitation of Kenai salmon 

Salmon stocks always have played a key role in virtually all regional social-ecological 

systems.  This focus on fish began thousands of years ago (Holmes 1985; D. Reger 1999; Fall et 

al. 2004; Boraas 2009a) and continues in the 21st century. 

6.3.1   Estimates of pre-industrial use and status 

All prehistoric settlements identified so far on the Kenai Peninsula are either on the 

seacoast or along salmon streams.  In the 1990s, the Alaska Office of History and Archaeology 

reported 90 archeological sites between Skilak Lake and the river mouth, and noted the lengthy 

legacy of peoples using the river’s resources (Lehner 1992).  Where archeologists conducted digs, 

cache pits and notched stones used to weight nets pointed to intensive use of the Kenai River and 

its salmon runs (D. Reger 1998; Fall et al. 2004; Boraas 2009a).  Anthropologist Alan Boraas said 

that ancient fishers used watercraft and spruce-root driftnets to harvest sockeye and coho salmon 

(Boraas 2009a).  Archeologist Doug Reger (1985a, 267) wrote "The impression gained by 

looking at the evidence over that long period is of an extremely stable culture representing an 

equally stable lifeway based largely on fishing."  

The Dena’ina name for the month of June means “chinook salmon moon” (Fall et al. 

2004).  Kenaitze elder Peter Kalifornsky wrote: 

Before the Russians came, the Dena’ina fished.  Where the current in the 

river made eddies at low tide, they made fish weirs. They made it with different 

kinds of wood – driftwood and willow – and laced it with spruce roots.  On the 

beach side they made a trap for the fish to swim into. Lastly, they fished with 

dipnets they made also out of spruce roots. 

During the spring and summer fish runs, they used to move to wherever 

the fish were running.  There again, they fished for the spawning salmon until it 

froze up (Kalifornsky 1991, 209). 

In the Pacific Northwest, estimates were made of pre-contact Native salmon harvests 

(Glavin 2000; Campbell and Butler 2010).  No such studies existed for the Kenai Peninsula, but 

oral traditions provided clues.  After discussing prehistoric salmon use with anthropologist 

Alan Boraas, I estimated that the Kenaitze used approximately 300,000 salmon annually from
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the Kenai River spawning runs.43  Based on oral traditions and archeological findings of 

extensive cache pits, Boraas concluded that organized coho salmon harvest provided essential 

winter food stores.  Many prehistoric settlements clustered in areas with strong coho runs, such 

as near the mouth of the Killey River (Boraas 2009a).  

After Russian fur traders took over the area, the invaders surely ate salmon, but no 

mention of commercial fisheries among the Russian colonists from the Kenai area has made it 

into English-language reports.  British explorer George Vancouver, who visited Kenai’s Fort 

Nikolai in 1794, was unimpressed by the dried salmon his hosts proffered as the main dietary 

staple (Vancouver 1974). 

43 This is based on information from Kenai Peninsula anthropologist Alan Boraas.  Peter Kalifornsky told 
him that the traditional “rule of thumb” for estimating salmon consumption was that each person each day 
would eat a piece of round salmon as long as the span from the tip of the first finger to the tip of the thumb 
of their outstretched hand.  For an average Kenai River sockeye or pink salmon, that would be about ½ a 
fish per day, probably about 1/3 for coho, and about 1/8 for chinook.  Boraas estimated that the pre-contact 
population of the KRW was approximately 2,000 Dena’ina, and that they ate primarily salmon almost 
every day.  If the population included a significant percentage of small children or had other protein 
options, their salmon consumption would be less.  If they set aside a substantial allowance for spoilage, 
their consumption would be more.  I calculated ½ fish/day x 365 days/yr x 80% (to allow for loss and to be 
conservative).  I rounded the result – 292,000 fish – up to 300,000 to quantify the order of magnitude of the 
prehistoric subsistence fishery. 

Fig. 43: Artist’s rendering of Kenaitze salmon weirs from the late 1800s.  The caption reads 
“Salmon weirs of the Kenaitze: Method employed by Indians of Cook’s Inlet to catch 
Salmon.” Source: Elliott 1897, plate facing page 95. 
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Few records exist from the early decades following the 1867 transfer of colonial power 

from Russian to US ownership.  However, eye-witness accounts of Kenai village, cited in 

Colyer’s 1869 report (see Ch. 5.2.1), remarked on the abundance and size of the Kenai salmon, 

said to weigh as much as 100 pounds and to be so large that three to five of them could fill a 

barrel.  This description could only apply to chinook. 

Traditionally, Kenaitze preferred to eat chinook and coho due to their large size, early 

and late run times, and the suitability of their oily flesh for drying and smoking (Braund 1982; 

Fall et al. 2004). 

6.3.2   Establishment of Kenai salmon canneries 

Outside commercial exploitation of Alaska salmon began when technical breakthroughs 

made industrial canning feasible and fish runs in the Pacific Northwest declined due to large 

harvests and habitat damage (Cooley 1963; Netboy 1973; Montgomery 2003).  Commercial 

fisheries at the Kenai River officially began in 1878, when the Alaska Commercial Company 

(ACC) opened a short-lived salmon saltry by the village of Kenai (Cook and Norris 1998).  In 

1882, the region’s first salmon cannery opened at Kasilof, followed in 1888 by the Northern 

Packing Company cannery at the Kenai River mouth (McDonald 1951).  Others soon followed, 

and fish processors still operate on the Kenai River estuary. 

From 1872 to 1903, the US Treasury Department’s Commission of Fish and Fisheries 

had nominal control of salmon resources (Ross 2006).  In 1889, the year after the first cannery 

was built at Kenai, Congress banned damming or blocking fish streams but did not allocate 

resources to enforce the ban (Cooley 1963).  In 1903, jurisdiction moved from Treasury to the 

Commerce Department with the establishment of the federal Bureau of Fisheries, but its role was 

to serve rather than regulate the fish-processing industry (Cooley 1963; Ross 2006). 

The canneries altered the salmon runs because their fish traps could be lethally efficient 

at intercepting spawning runs.  They did not block the Kenai River entirely, however, and 

ongoing production proves that Kenai salmon continued to reproduce.  Efficient fish traps could, 

potentially, remove enough migrating salmon to reduce spawning, nutrient inputs from fish 

carcasses, and food for other fishers (human or other species) (Cederholm et al. 2000).  In 1923, 

white settlers at Cooper Landing complained that the take was so high that too few spawners were 

reaching Kenai Lake (Fall et al. 2004). 
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The canneries shaped the local economy.  Quintessentially colonial, the fish processing 

companies sent self-contained teams each summer to exploit and remove the resource (Cooley 

1963; Ross 2006).  Each spring a schooner arrived from California or Washington with work 

crews and supplies such as salt and sheets of tin for canning (Cook and Norris 1998). The first 

work crews were mainly migrant laborers from Asia, first Chinese and later Filipino (documented 

in US census records for Kenai).  Such enterprises made subsistence fishing more difficult (E. 

Pedersen 1983; Mishler 1985; Fall et al. 2004). 

6.3.3   Salmon management prior to 1947 

Salmon prices and catches throughout Alaska spiked when the federal government 

purchased fish to feed troops during WW1, increasing demand.  After the war, in 1920, the 

military returned unused inventories of canned salmon to processing companies, and prices 

collapsed (Cooley 1963).  

The administration of Warren Harding revamped regulations, attempting the first limited-

entry via “reservation” areas including Cook Inlet.  Harding became the first president to visit 

Alaska, in 1923, and his Secretary of Commerce Herbert Hoover held public hearings in fishing 

communities.  But Alaskans opposed the reservation system.  Alaska fisheries’ problems became 

a national issue tied up with the Teapot Dome scandal and distrust of “robber barons.”  The final 

result was the White Act, Public Law 204, “An Act for the Protection of the Fisheries of Alaska 

…” signed by President Calvin Coolidge in 1924.  It gave the Commerce Department wide 

powers to regulate fisheries, increased fines for violators, and mandated that half of salmon runs 

should be allowed as escapement.  It was hailed as a landmark but proved ineffective. (Cooley 

1963) 

During the 1920s, the federal vessels Kittiwake and Teal patrolled Cook Inlet fisheries 

(Cook and Norris 1998; Cassidy and Titus 2003).  The Bureau of Fisheries hired stream guards, 

counted escapements, and sent representatives to study Kenai Peninsula streams (Cassidy and 

Titus 2003).  According to annual reports of the Bureau of Fisheries, habitat management focused 

on removing things from creeks that people perceived as obstacles: beaver dams, rock ledges, and 

predators (Cole 1925). 

The 1920s and 30s were tumultuous decades for the Alaska salmon industry and thus for 

the economies of Cook Inlet’s fishing towns.  Processors faced intense competition, labor unrest, 

and increased regulation (Cooley 1963; Ross 2006).  Steamships replaced schooners, Asian 
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immigrant cannery labor phased out, and Alaskans increasingly fought outside control of the 

fisheries (Cooley 1963; Ross 2006).  Fish traps became increasingly unpopular among locals; it 

was a time of piracy and armed guards (Cooley 1963; Jackinsky 2001a; Ross 2006).  In 1936, 

Alaska representative Anthony J. Dimond introduced a House bill to ban fish traps, but it failed to 

muster support (Cooley 1963).  On the eve of WW2, federal control of salmon fisheries was taken 

away from Commerce and transferred to the Interior Department.  By the time the war ended, 

Alaskans were fed up with Outside cannery bosses and federal fisheries management (Cooley 

1963). 

6.3.4  Role of the salmon industry in Kenai 

In Kenai, the outside-owned fish processors dominated the prewar economy. The 

canneries included an infirmary and company stores, so it was possible for residents to go into 

debt with the company (Ford 2000; Allen 2002).  Schedules from the 1930 census (actually 

conducted in 1929) listed occupations.  Of 73 Kenai men working, 51 listed jobs relating to the 

salmon fishery, including cannery laborers, cooks, a watchman, carpenter, and handyman in 

Fig. 44: Upper Cook Inlet and Kenai chinook harvest history.  Chinook were targeted from the 
beginning by the commercial fishing industry.  Historic records, based on cannery production 
reports, are available from 1893 to 1976.  In 1956 Alaska began tracking catch numbers from 
the fleet.  The numbers are from Upper Cook Inlet, but most of the chinook originated from 
the KRW.  Data from: ADFG Commercial Fisheries; Hammarstrom 1997; Shields 2010; 
Begich and Pawluk 2011.  
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addition to fishermen.  The industry was racially diverse, employing 40 whites, 33 Natives, nine 

Filipinos, seven Creoles, one Chinese man, and one whose ethnic identity was illegible.  In 1934, 

the newly formed Alaska Resident Fishermen’s Union obtained statements from 83 Kenai heads 

of households describing their work, family, and financial status (reprinted in Ford 2000, 435-

444).  Of the 83, 36 reported profits for the year.  Another 10 reported nothing left after bills were 

paid, three more ended up in debt, and some who showed profits cleared trifling amounts.  Others 

listed no financial information, were unclear about their net income, were single mothers seeking 

support, or could not or did not work. 

Many families used substantial amounts of salmon for themselves, farmed foxes, and for 

sled dogs, which were used throughout the region for winter mail and freight deliveries for 

decades until airplanes and motorized vehicles replaced them in the 1930s.  In Once Upon the 

Kenai, village elders reminisced about subsistence salmon uses in old Kenai.   

Ralph Petterson said: 

In July when the fish hit the river, we would work for a week putting up fish for 

the winter. [My mother] would be so proud to see her fish rack full of salmon 

drying – 1000 to 1200. That was for the dog team's winter food. She would salt 

some king salmon for our own use (Ford 2000, 271). 

Louis Nissen said, “In August, we were busy putting up salmon, red and silvers in the 

mouth of the Kenai River for fox and dog feed. We dried the fish on high pole racks, the heads, 

bones and others went into the garden for fertilizer” (Ford 2000, 243). 

Fishing was utilitarian, a form of food gathering.  In the lower river at that time, no one 

used a fishing pole to catch salmon.  Elder Edwin Englestad said: 

… During those times nobody fished in the Kenai River with a hook and line.

Maybe way up, at Moose River and towards Skilak Lake, but not in the lower 

river.  I remember one guy came from Anchorage in a boat and went up the river 

as far as Eagle Rock to go moose hunting.  We thought that was really something 

(quoted in E. Pedersen 1983, 20). 
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Many Native families spent summers in Kenai, working at the cannery, but come fall 

they traveled inland to trap furs.  In the hinterlands, they caught coho until freeze-up, sometimes 

using nets placed under the ice (Fall et al. 2004). 

In 1946, pioneer journalist Lois Allen wrote of Kenai Village: 

Fishing is Kenai’s principal industry.  …  Libby, McNeill & Libby have a big 

cannery at Kenai and it is a small city in itself, containing the huge cannery 

building, dormitories, mess halls, bakery, laundry, store, and hospital.  From the 

many fish traps in Cook Inlet they garner thousands and thousands of salmon.  

The population of Kenai is practically doubled during the fishing and canning 

season by the activities of this cannery (Allen 2002, 109). 

6.3.5  Fishing during the homesteading period 

In the mid-20th century, traditional subsistence fishing on the Kenai River declined 

(Trefon 2007).  The 1941 establishment of the Kenai National Moose Range led to restrictions on 

fishing inland waters within the federal conservation boundaries (Fall et al. 2004). 

In the late 1940s, when the federal government constructed the Sterling Highway and 

promoted area homesteading, commercial fishing remained the dominant industry in the Kenai 

area and important throughout Alaska.  For the Territory as a whole, catches spiked, then 

dropped.  High prices lured more people into the fishery, but the catch per unit effort kept falling 

(Cooley 1963).  In the early 1950s, due largely to overfishing, Alaska’s salmon industry was in 

crisis (Cooley 1963; Thompson 1976). 

In 1952, the Territory banned freshwater subsistence fishing altogether, essentially 

banning nets from the river (Braund 1982; Fall et al. 2004).  The restrictions led many residents 

to switch their fishing from the river to setnets and private fish traps on Cook Inlet beaches 

(Braund 1982; Fall et al. 2004).  A BLM  map from 1955 showed the shore north and south of the 

Kenai River mouth divided into small parcels assigned to fishermen. 

The original postwar homestead families along the lower Kenai River ate a lot of salmon, 

but most preferred to eat moose and invested considerable time and effort into vegetables to 

supplement meager and expensive store offerings (M. Mullen 2009).  In addition to salmon, they 

consumed seafood such as halibut, clams, and crab, and other freshwater fish such as trout and 

char (Fair 2009b).  They seldom caught salmon running up the river, as it was more convenient to 
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gather them from setnets along Cook Inlet beaches or to bring some home from the canneries, 

where many homesteaders worked seasonally (Ford 2000; Fair 2009b; F. Mullen 2010).  

Sometimes when the canneries or fishermen had more fish than they could handle, they gave 

them away to locals (Fall et al. 2004).  Enthusiasm for bank angling along the Kenai River in the 

1950s seems to have concentrated among young males (Fair 2009b; R. Reger 2009) and been rare 

for women (M. Mullen 2009; Parker 2009). 

Table 14:  Kenai River commercial fisheries timeline: decadal scale. 

Decades Major events 
1870 Alaska Commercial Co. opened a saltry at Kenai 
1880 First area canneries built at Kasilof & then Kenai 
1890 Mergers formed Alaska Packers Association 
1900 Canneries relied on seasonal Chinese workers 
1910 Fleet converted from sail to motor ships; WW1 
1920 Post war recession; federal fishing regulations began 
1930 30+ fish traps in Cook Inlet; Kenai fishermen unionized 
1940 Labor unrest in Alaska fisheries; WW2 
1950 Drift boats dominated; salmon stocks crashed; traps banned at statehood 
1960 State began sonar, harvest & weir fish counts; runs weak 
1970 Hatcheries built; limited entry; strong runs & prices 
1980 Subsistence fishery banned; peak value of Cook Inlet salmon catch 
1990 Alaska outlawed fish farming; prices declined; many processors closed 
2000 Borough fishing season “disaster”; erratic fish runs; low prices 
2010 Shift to value-added gourmet products; concerns about ocean conditions 

6.3.6   Changes with statehood 

Alaskans were unhappy with federal fisheries management and the power of Outside 

seafood processing companies, and their grievances played a major role in the push for statehood, 

at least in coastal communities (Ross 2006).  By the last year of federal management, 1959, the 

pack for Alaska as a whole was down to 1900 levels.  Alaskans particularly blamed fish traps for 

declines (Cooley 1963; Ross 2006). 

Fish and game management was one of the most contentious topics at the Alaska state 

constitutional convention in 1955-56 (Fischer 1975; Jackinsky 2001a).  The framers wrote natural 

resource management into the constitution as Article VIII.  That article stated that “Wherever 

occurring in their natural state, fish, wildlife, and waters are reserved to the people for common 
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use” (Section 3) and that they should be managed under the “sustained yield principle” (Section 

4). 

The new state set about rebuilding fish stocks.  Sometimes this involved imposing 

unpopular restrictions on fishermen.  As soon as Alaska became a state, its lawmakers banned use 

of fish traps.  Yet, as fisherman and local historian Brent Johnson (2009b) pointed out, by the 

1950s Cook Inlet’s fish traps were mostly owned by local families and taking less than a quarter 

of the harvest. 

Chinook were doing particularly poorly.  They had been a major component of the 

commercial and subsistence fishery until the 1950s, but then went into steep decline.  In the early 

1960s, the Board of Fish and Game limited fishing pressure on king stocks: 

It was estimated in 1963 that king salmon stocks of Cook Inlet were reduced to 

approximately 1/3 of the level of the 1930s and 1940s.  Beginning in 1964, the 

Board of Fish and Game set the opening date of commercial salmon fishing in 

Cook Inlet so that an estimated 90 % of the king run would be protected and on 

the spawning grounds by the time the season opened (ASHA 1968, 144). 

In the late 1950s, nearly all the Kenai River salmon take was by commercial fisherman 

on Cook Inlet.  Most used setnets; driftnets and traps also took appreciable numbers of fish; 

seiners were trivial (B. Johnson 2009b).  In-river salmon fishing was utilitarian.  Runs were weak.  

Residents fished for food, using snag hooks44 to catch the spawners (Fall et al. 2004).  The 

USFWS did some fisheries studies, such as stream surveys and escapement estimates on the 

Russian River (Nelson 1981), but oversight of freshwater fisheries was minimal (Braund 1982). 

6.3.7   History of the sport fishery 

Tourism had been popular in the upper river since completion of the railroad from 

Seward to Anchorage in 1916, but the focus was on trout and char.  Lodges from Lakeview to 

Skilak Lake hosted visitors, but few of them pursued salmon (S. Loshbaugh 2001e).  Salmon runs 

were small, but the main deterrent was that spawning salmon do not feed after they enter 

44 Snag hooks are heavy, unbaited, multi-pronged, and resemble miniature grappling hooks.  They hook 
onto the outside of fish that do not pursue bait or flies but occur in dense schools.  This type of fishing can 
severely injure fish that escape.  When many people congregate to fish, it also is dangerous for anglers 
(personal observation). 
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freshwater, so they don’t bite conventional lures or bait (Sinclair 2009).  After the highway linked 

Cooper Landing to Kenai, visitation and mobility increased.  Several lodges opened in the area as 

the war ended.  New residents, plus more visitors from Anchorage and Outside, included anglers 

intrigued by the Kenai’s tasty fish, spectacular scenery, and turquoise waters (S. Loshbaugh 

2001e). 

Table 15:  Kenai River sport fisheries timeline: 5-year intervals. 

Years Major events 
1920 Fishing tourism began on upper river from Kenai Lake to Russian River 
1925 First local outboard motors 
1930 
1935 Lodges opened on Russian River 
1940 Military used area for recreation 
1945 Russian River ferry began 
1950 River subsistence fishery ended 
1955 Bing Brown of Sterling began first guiding on lower river 
1960 ADFG began managing Russian River fisheries 
1965 Snagging banned at Russian River 
1970 Spence DeVito started lower river salmon guiding; got publicity 
1975 Kenai declared Alaska’s most heavily used river; ADFG began angler counts 
1980 River guides organized; anglers learned how to hook sockeye 
1985 Anderson caught world record chinook; river regulation & studies began 
1990 Riverbank restoration began; Kenai River Sportfishing Assn formed 
1995 Flood destroyed riverfront infrastructure; Kenai Watershed Forum formed 
2000 Riverfront real-estate boom; major increase in angler access 
2005 DEC listed river as impaired by hydrocarbons 
2010 Closures riled anglers; concerns about dip netters 

Tourism activity and infrastructure spread downstream from the Cooper Landing area.  

Affluent visitors arranged for local teenage boys who knew the river to take them out angling 

where commercial guides were unavailable (S. Loshbaugh 2001e; R. Reger 2009).  Among the 

earliest post-war homesteads claimed were riverfront parcels just below Skilak Lake off the road 

system, and a few years later small riverfront lots were staked nearby, all in Section 21 of 

T5NR8W, now accessed via Kenai Keys Road (BLM 2010).  To accommodate visitors traveling 

by road, entrepreneurs opened campgrounds and boat launches along the Kenai River.  The first 

prominent commercial guide on the lower river was Merle “Bing” Brown, who in the 1950s 

advertised fishing trips between Skilak Lake and the Naptowne Rapids for coho, rainbows, and 

steelhead (not chinook or sockeye) and in 1958 built a small hotel in Sterling (Ford 2000).  In 
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1968, the federal Dept. of Interior built 

the Russian River Campground (Benoit 

and Johansen 2004).  Still, boat traffic on 

the river remained light throughout the 

1960s (Fair 2009b; McLane 2009).  

Retired ADFG biologist Loren Flagg 

recalled working on the lower Kenai 

River during that time.  “When I worked 

on the sonar, in ‘68, ‘69, we’d see maybe 

one or two boats a day that would go by,” 

he said (Flagg 2009, min. 39). 

During those years, salmon 

stocks were rebuilding.  The new state 

established the ADFG, and that agency 

first got involved with Kenai River 

salmon habitat via the Russian River.  

During the 1960s it put employees to 

work on the river and, in 1970, stationed 

a sport-fish area manager in Soldotna 

(Gamblin et al. 2004).  In 1960, it began 

weir counts on the Russian River (Nelson 

1981).  In 1965 it banned snagging there 

(Fall et al. 2004), and in 1966 limited 

fishing at the Russian confluence to fly-

fishing only (Begich and Pawluk 2011).  Also in 1966, it conducted a pilot project to use sonar 

equipment to count escapement into the lower Kenai River.  In 1968 sonar counts became the 

standard tool for local salmon monitoring (D. Loshbaugh 2001c). 

In the early 1970s, as the Kenai Peninsula population boomed, a few men with serious 

angling backgrounds came to live in the area.  Experimenting with gear and techniques used in 

other states or for other species, they developed ways to coax mature salmon that don’t feed in 

freshwater to chomp onto lures (Hammarstrom 1997; Gamblin et al. 2004; Sinclair 2009; Begich 

and Pawluk 2011).  Restrictions on snag fishing increased incentives to develop alternatives 

Fig. 45:  Spencer DeVito’s Brag.  The 1973 
photograph from the Alaska Sportsman magazine 
that launched the lower Kenai River sport-fishing 
craze.  Used courtesy of Morris Communications. 
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(Begich and Pawluk 2011).  Snagging was banned altogether from freshwater including the Kenai 

River in 1975 (Fall et al. 2004). 

One such angler was Spencer “Spence” DeVito, who had worked as a professional 

fishing guide in other states.  Sensing a business opportunity, he started taking clients out for 

salmon on the lower river in 1971 (Jackinsky 2001b; Sinclair 2009).  In 1973, a photo showing 

him hefting a big Kenai chinook appeared on the back cover of the Alaska Sportsman magazine 

(forerunner of Alaska).  Another prominent early guide was Harry Gaines.  He moved to a place 

on Big Eddy in 1971.  "In 1971 people just didn't realize how great fishing the Kenai River was, 

what big fish you could find in it, and how to go after them," he wrote (Gaines and Freedman 

1991, 57).  But DeVito’s photo changed things.  Improved highway access meant that residents of 

Alaska’s largest and rapidly growing city easily could drive to the central Kenai Peninsula for 

summer weekends.  The peninsula became Anchorage’s playground, and during the peak season 

visitors overran the locals.  People who had vacation homes or ran campgrounds on the river 

started getting calls from visitors and friends of friends, asking how they could get fish.  In 1974, 

Gaines quit his supermarket job and went into guiding full time (Gaines and Freedman 1991).  

Guiding was a profitable and fun job for people who wanted to fish anyway (Carmichael 2009; 

Flagg 2009; Connors 2010).  In 2001, DeVito told the Peninsula Clarion that he had no idea at 

the time what that publicity would spawn.  "I 

was the original fishing guide on the Kenai," 

he said. "I started that whole mess … They let 

it get out of hand and they can never bring it 

back," (Jackinsky 2001b). 

The Kenai River sport fishery 

expanded rapidly during the 1970s.  In 1974, 

ADFG began creel surveys asking fishermen 

about chinook catches, and in 1976 it began 

tracking angler effort (Wallis and 

Hammarstrom 1980).  Salmon runs were 

generally strong, but managers and users had 

concerns.  The state, flush with oil money, 

invested in projects to boost salmon runs.  In 

1976, it began an enhancement project to 

Fig. 46: "Combat fishing" at the Russian 
River confluence.  Source: undated photo 
from the USFWS. 
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increase salmon production at Hidden Lake (Flagg 2009; N. Weber 2009).  To augment runs in 

the Russian River system, it built a fish tunnel in 1978-9 to bypass the rapids during low-water 

years (Gamblin et al. 2004).  It experimented with stocking trout, coho, and sockeye in area lakes 

(Wallis and Hammarstrom 1980).  All salmon planted in the KRW were local stock (B. Johnson 

2009c).  ADFG developed its first management plans for area stocks of interest, starting in 1978 

with the Upper Cook Inlet Salmon Management Plan and the Russian River Sockeye 

Management Plan (Gamblin et al. 2004). 

6.3.8   Kenai River fisheries conflicts of the late 20th century 

As early as 1977, ADFG began writing about allocation conflicts regarding Kenai River 

salmon harvests (Braund 1982).  In 1978, the US Army Corps of Engineers described the Kenai 

as the most heavily used freshwater fishery in Alaska.  In 1981, ADFG biologist David Nelson 

described the Russian River as “… the most intensely managed sport fishery in Alaska” (Nelson 

1981, 4). 

The details of Cook Inlet fisheries management and allocation disputes among sport, 

commercial, personal, and subsistence salmon users lie beyond the scope of my project. 

Fig. 47: Angler effort trends on the Russian and Kenai Rivers.  Data from Begich and Pawluk 
2011; http://www.adfg.alaska.gov/sf/sportfishingsurvey/index. cfm?ADFG =area.results 

http://www.adfg.alaska.gov/sf/sportfishingsurvey/index.%20cfm?ADFG=area.results
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However, some aspects of those disputes influenced land use and habitat management in the 

KRW.  A general overview of the fisheries’ history provides context for those influences. 

The late 1970s and early 1980s were boom years for the central Kenai Peninsula in 

particular.  They were also prosperous years for area fisheries.  The state invested in studying 

salmon and paid managers well (Flagg 2009; Tarbox 2010; Trasky 2010). 

Commercial salmon catches, although erratic, were generally high.  Factors such as 

favorable ocean conditions (Mantua et al. 1997), treaties excluding the Japanese fleet from 

Alaska shore fisheries (M. Weber 2002), and improved technology boosted both catch and prices 

for commercial fishermen.  Limited entry rules made commercial fishing more profitable (Clark 

et al. 2006).  Processors and fishermen invested in new equipment and increased capacity.  In the 

late 1970s, the Japanese started buying a lot of salmon and roe from Alaska, and Kenai 

processors converted from canning to freezing product (D. Loshbaugh 2001b). 

Freshwater salmon fishing opportunities also increased.  The burgeoning sport-fishing 

industry created seasonal jobs for guides, bait shops, boat-related businesses, and the hospitality 

industry.  It also drew criticism from many locals due to noise, litter, environmental damage, and 

crowding that drove long-time local anglers away from their accustomed fishing holes (Medred 

and Chappell 1983; Carmichael 2009; Mohorcich 2010).  Conflicts developed among sport 

fishers themselves, as local guides complained that questionable operators from elsewhere were 

not only competing for their clientele but also conducting business in ways that damaged both the 

resource and the Kenai’s reputation (Massey 1980; Gaines and Freedman 1991; Connors 2010).  

By 1980, local guides headed by Gaines and DeVito organized the Kenai River Fishing Guides 

Association to protect their interests and police their own industry (Massey 1980; Gaines and 

Freedman 1991; Reuben Hanke, personal communication 2011). 

During those boom years, Alaska grappled with the problem of managing subsistence and 

personal use fisheries for Kenai salmon, given the urbanizing landscape and full exploitation of 

existing runs of desirable food species.  In the 1960s, the state tried various approaches, but most 

people ignored the unenforced and unenforceable regulations (Braund 1982).  During the 1970s, 

enforcement tightened (Flagg 2009; Titus 2010).  In 1978 the state issued a statute defining the 

subsistence fishery as “customary and traditional,” and in 1979, households had to get permits to 

take fish for their own use (Braund 1982).  In the early 1980s, the topic inspired much litigation, 

and the state conducted several studies relating to subsistence (Braund 1982; Reed 1985). 
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Among the stakeholders who asserted claims to Kenai River salmon resources during the 

1980s were indigenous users.  The federal government recognized the Kenaitze Indian Tribe in its 

modern form in 1971, under the Indian Reorganization Act (A. Lindgren, personal 

communication, 2011).  Emboldened by cultural renaissance, changed civil rights attitudes, and 

legislation such as the 1971 Alaska Native Claims Settlement Act (ANCSA), tribal members 

sought restoration of the subsistence salmon fishery lost during the 1940s and ‘50s (Fall et al. 

2004; Boraas 2009a).  The Alaska National Interest Land Conservation Act (ANILCA) of 1980 

mandated a subsistence priority for rural residents (D. Loshbaugh 2001c).  After a series of 

community and court struggles, the Kenaitze won the right to conduct a fishery starting in 1989, 

netting salmon at Birch Island near the Warren Ames Bridge in the lower Kenai River (Trefon 

2007; Boraas 2009a).  Despite the fears of other user groups, this fishery never took more than 

200 chinook or 1,000 salmon of all types, according to ADFG records (Begich and Pawluk 2011).  

Much of the tribal fishery activity technically lies 

out of the watershed at a setnet site on the beach 

south of the river mouth.  The tribe is active in 

river stewardship through education and 

conservation projects (Trefon 2009). 

The 1985 news that Soldotna’s Les 

Anderson had landed the world’s record sport-                                                                         

caught chinook fueled that industry even further.  

That same year, ADFG began requiring Kenai 

River fishing guides to register, and 171 signed 

up.  In 1992, Alaska State Parks considered 

limited entry management of Kenai River fishing 

guides, but the state attorney general advised that 

would probably be unconstitutional, so that 

proposal was dropped (D. Loshbaugh 2001e).  By 

1997 the registered guide count was 400. 

The years from 1986 through 1995 were 

as turbulent for fisheries as they were for the rest 

of the peninsula economy, although for quite 

different reasons.  Salmon returns were, in 

Fig. 48:  Les Anderson with his world 
record chinook, caught at Soldotna in 
1985.  As of 2013, the record still stands.  
Source: Alaska State Parks 2004 
brochure; photo used courtesy of Clara 
Anderson. 
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general, large.  The fisheries – commercial and sport – were insulated from the factors that 

slammed the Kenai Peninsula economy around 1986.  One notable exception was that state-

funding cuts undermined ambitious monitoring and research plans ADFG developed during the 

boom years (Flagg 2009; Tarbox 2010; Trasky 2010). 

The state dealt with the divisive subsistence fishing issue by designating a separate 

“personal use” fishery.  This became a dipnet fishery limited to the estuary and Alaska residents.  

The first was in 1982, and such fisheries were conducted sporadically until 1996, when the state 

expanded the open days and made it an annual affair (Begich and Pawluk 2011). 

Sockeyes came to upper Cook Inlet in record numbers in 1987, but the tanker Glacier 

Bay hit a rock and the resulting spill closed down the commercial fleet.  The closure led to an 

over-escapement of sockeyes into the Kenai River system, a windfall for sports fishermen and 

dipnetters.  The glut of spawners caused concern that too many fry might over-graze rearing 

habitat upriver and starve themselves (Edmundson et al. 2003). 

The next season, 1988, saw both high fish returns and high prices.  It turned out to be the 

most profitable year ever for the area’s commercial fishermen, largely due to record high prices 

of $2.47 per pound for sockeye (D. Loshbaugh 2001e).  In 1989, the Exxon Valdez oil spill 

repeated the 1987 season, leaving commercial fishermen fuming on the docks while sports 

Fig. 49:  Licensed Kenai River sport-fishing guides.  The state began licensing guides in 1985. 
Data from ADNR 2011; http://dnr.alaska.gov/parks/krsma/82_11 comoptrend.pdf. 

http://dnr.alaska.gov/parks/krsma/82_11%20comoptrend.pdf
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anglers and dipnetters filled their freezers with salmon.  The 1990 salmon run was small; the 

1991 run large. 

The ex vessel price per pound paid for the fish went into decline after the 1988 peak 

(Shields 2010).  Causes of decline included the closures, large runs, and – most significantly – 

new competition from the growing farmed salmon industry abroad.  In 1998, global farmed 

salmon production outpaced the wild catch for the first time (D. Loshbaugh 2001b).  These 

and other challenges for the area’s commercial fishing industry, such as high fuel costs, over 

capitalization, and excess processor capacity, led to its contraction after 1990 and a resulting 

decline in economic and political power (D. Loshbaugh 2001d; D. Loshbaugh 2001e). 

In the last years of the 20th century, the commercial fishing industry reached its lowest 

ebb since statehood.  The prices paid for fish dropped to levels seen in the early 1970s – not 

accounting for inflation (Shields 2010).  Even paying so little, processors had trouble making 

profits, and many – including some that had operated in the area for decades – shut down.  At 

Kenai, Ward’s Cove closed in 1998 and Dragnet Fisheries in 1999. 

Fig. 50:  Prices paid to commercial fishermen for Upper Cook Inlet salmon.  Numbers are not 
adjusted for inflation.  Data from Shields 2010; Shields and Dupuis 2013. 
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6.4  Kenai River salmon in the 21st century 

6.4.1  Overview of contemporary Kenai River fisheries management 

ADFG is in charge of monitoring salmon runs and people’s salmon catches.  Through its 

commercial fishing division, it manages the mixed-stock fisheries of Cook Inlet, both at sea (drift 

fleet) and on the beaches (setnets).  The sport-fishing division manages the Kenai in-river harvest.  

The divisions of habitat and subsistence play lesser roles.  The only species actively managed and 

consistently tracked are chinook and sockeye (J. Pawluk, personal communication, 2011), 

although catches of all species are estimated from user reports. 

ADFG strives to manage the Kenai River chinook salmon sport fishery by matching the 

numbers of mature fish reaching spawning grounds to predetermined, calculated escapement 

goals.  The department estimates numbers of fish running in the river, using (at various times over 

the years) sonar counters, weirs, mark-and-recapture samples, creel surveys, index fisheries, 

stream surveys, and mail surveys of people with fishing licenses (McKinley 2003).  Updating 

daily during the season, managers track the fish counts and either liberalize or restrict fisheries to 

bring the numbers in line with the goals.  Angler restrictions can include bag limits, gear 

restrictions, fish-size restrictions, bans on bait, closed areas, closed days, emergency closures, 

catch-and-release only, or outright cancellation of fishing (Hammarstrom 1997). 

Access to the river during fishing season is the responsibility of land owners, including 

federal agencies, state parks, municipalities, and private parties.  For most of the river, enforcing 

rules on closures, gear types, and bag limits is done by “fish cops” who work for state parks or 

federal agencies (Titus 2010).  Land-use regulations relating to angler access (to be discussed in 

Ch. 8) include bans on structures in the water and bans on construction or devegetation in riparian 

buffer zones. 

6.4.2  Knowledge and gaps in Kenai salmon studies 

Despite decades of research and management effort, basic questions about Kenai River 

salmon remain.  ADFG expends huge effort on counting chinook salmon (Ruffner 2010) with 

checkered results.  It depends on those counts to gage stock health and manipulate fishing effort 

on a day-to-day basis.  The department strives to use the best possible technology and has come 

to rely heavily on in-river sonar counters to count fish passage.  Some of the sonar problems are: 
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• Placement: Near the sea, tidal fluctuations change water levels and float estuary debris

back and forth in front of the counters, and they may over-count fish milling in the

brackish estuary.  Farther upstream, counters miss fish traveling to estuary tributaries

such as Beaver Creek or caught in lower-river fisheries (Neyman 2011a).

• Damage to equipment: Floods, ice, floating wood, animals, and the occasional vandal

pose threats to the equipment.  In addition, boats, outboard propellers, or fish hooks

entangle or break submerged tools (Kohl 2011).

• Turbidity: The lower river is very silty, which can interfere with signals and damage

sensitive equipment (Neyman 2011a).

• Discrimination: The counter should distinguish between the abundant, smaller sockeye

and the larger, rarer chinook.  Where fish swim can change signals.  Fish in recent

chinook runs are smaller than in the past, making their signal more similar to sockeye (S.

Loshbaugh 2001f; Jensen 2011).

Other than the intensively managed Russian River and Hidden Lake, little is known about

salmon in tributaries.  Monitoring methods include weirs and stream surveys, but these are 

sporadic, imprecise, and labor intensive.  Monitoring of juvenile salmon, including smolt 

production, is inadequate to trace their trends and spatial patterns.  Also missing is systematic 

monitoring of benthic invertebrates to evaluate the biological integrity of creeks. 

In general, ADFG lacks the resources (in funding and staffing) that it had in the 1970s 

and early 1980s.  However, past studies and new tools have produced advances in some areas.  

Nutrient studies in Skilak and a few other lakes have increased understanding of juvenile sockeye 

production (Edmundson et al. 2003).  Improved, miniaturized tracking devices have increased our 

ability to track both juvenile and spawning salmon movements within the watershed (Burger, 

Wilmot, and Wangaard 1985; Ruffner 2010).  Genetic studies have increased knowledge of 

biodiversity, distribution, and stock composition (Seeb et al. 2000; USFWS and ADFG 2002; 

Olsen et al. 2003; Begich et al. 2010; Templin et al. 2011).  Last but certainly not least, each year 

of data adds historical perspective to our understanding of run fluctuations. 
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6.4.3   The Kenai salmon economy of the 2000s decade 

The commercial salmon industry hit a low point in 2000, when the borough declared the 

sockeye season “a disaster” (KPB Res. 2000-077).  Prices bottomed out in 2003 (Shields 2010).  

Pink and chum salmon were worth so little that many skippers stopped catching them.  In the 

years that followed, the industry regained some strength.  The reduced fleet and smaller 

processing capacity improved the survivors’ competitiveness.  Alaska wild salmon regained some 

international market share due to emerging problems with farmed salmon, consumer interest in 

sustainable foods, and improved fish handling that upgraded product quality.  Marketers 

promoted Alaska salmon as a premium food, including a “Kenai Wild” branding campaign for 

Cook Inlet fish that launched in 2002 (Quiner 2005). 

The sport-fishing industry went through a decade of mixed success.  A strong state and 

national economy in the middle of the decade led to high tourism numbers, but concern spread 

that river use during the peak salmon runs had reached saturation.  Limitations such as parking, 

lodging, boat-launch lines, and space along river banks or on the water itself inconvenienced 

anglers and degraded their recreational experiences (Carmichael 2009; Whittaker and Shelby 

Fig. 51:  Upper Cook Inlet commercial salmon harvest by species.  Sockeye remain the most 
important commercial fishery.  The commercial chinook catch is orders of magnitude smaller.  
Market changes have decreased fishing effort for pink and chum salmon.  Data from Shields 
2010; Shields and Dupuis 2013. 
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1993).  The numbers of guides and sport fishermen plateaued.  But in the decade’s later years, 

fishing closures and the economic recession dragged on the industry. 

Meanwhile, the personal-use dipnet fishery continued to grow.  During hard times, some 

families looked to it as an economical food source (Loring, Gerlach, and Harrison 2012).  The 

City of Kenai adapted and found ways to collect enough fees to offset at least some of the 

resulting costs (Hermanek 2007; Koch 2009; Tuttle 2011a). 

Changing fisheries created a novel trend among fish processors.  Even as the industrial 

“canneries” shut down, small processors (often family owned) sprang up.  Instead of bulk 

production for export, they catered to anglers and dipnetters by processing, freezing, and 

temporarily storing small batches of salmon until the visiting fishers were ready to take their 

catch home (personal observation). 

6.4.4   Emerging issues with Kenai River salmon runs, circa 2010 

As the first decade of the new millennium expired, sockeyes returned to the Kenai River 

in robust numbers, but chinook runs declined.  Closures to the sport fishery for Kenai kings 

starting in 2010 and related restrictions to commercial fishing sparked public concern and 

criticism of ADFG management for the long-term health of the chinook runs (e.g., Sheely 2010; 

Fig. 52:  Kenai River chinook use, 1974-2011.  Commercial catch figures may include fish 
from other Upper Cook Inlet drainages.  ADFG began estimating spawning escapements in 
1986.  Data from: Shields 2010; Begich and Pawluk 2011. 
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Gease 2013; Huhndorf 2013; D. Johnson 2013).  Some observers expressed concern that Kenai 

River chinook were smaller and younger, with trophy-sized fish disappearing (Cho 2009; R. 

Reger 2009; Sheely 2010). 

Worries about sockeye were in the opposite direction, with concerns that over-

escapement would undermine future productivity.  This highlighted a quandary for fisheries 

managers, tasked with protecting the few chinook running among much larger numbers of 

sockeye.  Starting in 2011 this came to a head, when an unexpectedly large sockeye run led to 

calls for increased commercial harvest at the same time that the chinook barely met the state’s 

minimum escapement goal (Medred 2011). 

A concern and growing management challenge stemmed from the personal-use, dipnet 

fishery at the river’s mouth.  The fishery became increasingly popular from the mid-1990s on, 

with most of the participants coming from Anchorage and other places such as the Matanuska 

Valley and Fairbanks (Hermanek 2007; Koch 2009).  It provided a major challenge to the City of 

Kenai, which grappled with access issues, noise, public safety, and littering (Koch 2009; Trefon 

2009; Tuttle 2011a).  Habitat problems included turbidity, fish waste, and trampling of the dunes.  

In 2007, Ken Federico, a dipnetter from Wasilla, formed the South-central Alaska Dipnetters 

Fig. 53:  Size trends in UCI chinook – commercial catch weight.  Records from fish 
processors show smaller fish over time, but do not separate out Kenai River salmon.  Data 
from: Shields 2010; Shields and Dupuis 2013. 
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Fig. 54: Kenai River dipnet personal-use fishery effort.  Data from Begich and Pawluk 2011 
and http://www.adfg.alaska.gov/index.cfm?adfg=PersonalUsebyAreaSouthcentralKenai 
Salmon.harvest 

Association45 to address problems and lobby against restrictions (Bluemink 2011).  Despite 

improved management, critics of the fishery were concerned that it was difficult to manage and 

might be taking far more fish than estimated (Harrison 2013). 

6.5   Summary of fisheries history 

Salmon have reared and spawned in the Kenai River for millennia.  For most of that time, 

they coexisted with people who harvested them as a dietary staple.  Evidence suggests that 

indigenous people shared the watershed with salmon in a manner that sustained the fish runs over 

the long term (Boraas 2009a). 

The situation changed at the end of the 19th century when outside entrepreneurs brought 

industrial cannery technology to Cook Inlet, commodified the salmon runs, and appropriated 

them for export.  Cannery activities concentrated at the river mouth and nearby inlet beaches.  

Using efficient fish traps, the fish-packing companies could intercept most of the migrating fish.  

The commercial fisheries activities depleted salmon stocks, restricted indigenous subsistence 

users, and changed Kenai from a Creole village to a cosmopolitan company town.  The power the 

45 Mr. Federico posted information about this in an online forum, accessed Oct. 31, 2011: 
http://forums.outdoorsdirectory.com/showthread.php/16325-Report-for-Wednesday. 

http://www.adfg.alaska.gov/index.cfm?adfg=PersonalUsebyAreaSouthcentralKenai%20Salmon.harvest
http://www.adfg.alaska.gov/index.cfm?adfg=PersonalUsebyAreaSouthcentralKenai%20Salmon.harvest
http://forums.outdoorsdirectory.com/showthread.php/16325-Report-for-Wednesday
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companies exerted made them enemies and boosted Alaskans’ interest in statehood and local 

resource control. 

Kenai River salmon were depleted due to over fishing by the time Alaska became a state 

in 1959.  The new state banned fish traps, started its own fish and game management agency, and 

worked to rebuild salmon stocks.  The commercial industry diversified into independent 

setnetters and drift boats harvesting the fish and varied companies (still mostly based in the 

Pacific Northwest) processing and exporting the catch. 

The influx of outsiders, plus new state and federal restrictions, destroyed what was left of 

the in-river subsistence salmon fishery in the mid-20th century. 

The sport fishery, which began as trout excursions for train passengers after WW1, 

spread downriver, especially as a growing road network improved access.  But it was not until the 

early 1970s that new fishing techniques, booming population growth, and growing salmon runs 

came together to trigger a craze for hooking salmon on the Kenai River.  The anglers spawned 

their own tourism economy of lodgings, guides, and ancillary businesses.  Within a few years, 

ADFG identified the river and fishery as saturated with users. 

The popularity of the new sport fishery precipitated various conflicts and issues.  The 

most notorious was the acrimonious “fish wars” over allocating salmon among the user groups.  

Kenaitze residents regained some subsistence rights via court decisions, but their fishery was too 

small to influence fish runs.  Beginning in the late 1980s, a burgeoning personal-use dipnet 

fishery at the river mouth complicated the allocation picture by adding another major user group.  

Generally, ADFG tried to allocate sockeye to the commercial fishermen and chinook to the sports 

anglers.  Issues derived from the freshwater salmon sport fishery included boat traffic and water 

pollution in the form of hydrocarbons, increased turbidity, and bacterial contamination.  Still 

other issues related directly to land use: access difficulties, damage to riparian areas, and 

multifaceted urbanization of the watershed. 

These land-use related issues are the focus of the next chapter.  Chapter 7 will revisit the 

history from the vantage of land-use, tracing development patterns in time and space.  Chapter 8 

will examine agency and community responses to the land and river changes.  Chapter 9 will look 

at development effects on Pacific salmon runs throughout North America. 
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Chapter 7:  Land use in the Kenai River Watershed 

Development of land within the watershed influenced the river, its tributaries, and fish 

habitat in many ways – visible or invisible.  Some changes resembled those in other salmon-

producing regions.  But the distribution, density, and other details of the impact are specific to the 

boreal setting and local history context. 

The simple view holds that the KRW has avoided types of development that devastated 

salmon habitat elsewhere.  Major dams, jetties, breakwaters, levees, channels, diversions, and 

dredging did not occur in the main Kenai River.  On the uplands, agriculture, logging, and 

wetlands removal were rare.  Intensive mining ceased nearly a century ago.  But scrutiny revealed 

that small versions of these activities have occurred throughout the watershed.  Moreover, urban, 

suburban, and exurban development increased rapidly during the latter half of the 20th century 

and continued in the new century.  We may not detect their cumulative effects for many years. 

In the previous chapters I reviewed the physical setting of the watershed, the history of 

new settlement in the area starting in 1947, and the history of the salmon and the fisheries built 

upon them.  In this chapter I will tie together the landscape, the fisheries, and the human 

settlement as we delve deeper into the environmental history and examine how the settlements 

and fisheries transformed the land and aquatic habitats.   

7.1   Land use prior to the study period 

7.1.1  Dena’ina land use 

The Kenai River estuary, lakes, and the mouths of tributaries were foci for settlement and 

fishing in prehistoric times.  Throughout the American period most Kenaitze or Creole families 

lived in or near the modern town of Kenai, but that settled concentration is recent (Fall et al. 

2004).  Oral traditions (Ackerman 1975; E. Pedersen 1983) and Russian reports agree with the 

archeological record that the Kenaitze used far more of the landscape prior to European 

acculturation.  Russian colonial governor Ferdinand Wrangell, describing Alaskans in an 1838 

report, noted that two Kenaitze clans claimed the Kenai Lake area as homelands (Wrangell 1989). 
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US geologist Fred Moffit explored the area in 1904 and wrote, “These two rivers [the Kenai and 

Kasilof] have long been used as highways by the natives, who ascend them in bidarkas, and who 

at one time inhabited a number of villages along their banks and on the shores of the lakes 

drained by them” (Moffit and Stone 1907, 15). 

The Kenaitze, like many other Athabascans, were mobile and used the land in an 

extensive and seasonal rather than intensive and settled manner.  When they traveled, they slept 

outdoors in temporary shelters rigged with branches, skins, or (later) blankets (Osgood 1933). 

The Natives did not construct shelter cabins along traplines or travel routes (G. Titus, personal 

communication).  Where they lingered, they constructed barabaras46 to shelter families and 

caches to preserve food.  These structures were spread along creeks or river banks rather than 

clustered in compounds (Boraas 2009a).  There is no evidence that indigenous peoples 

manipulated the Kenai Peninsula landscape by burning vegetation (Berg 2009; Boraas 2009a), 

and studies of the area’s fire history concluded that forest fires were rare until the 19th century, 

when White migrants arrived (DeVolder 1999; Lynch et al. 2002).  Kenaitze culture deplored 

waste and litter, even to the extent of returning the bones of devoured game to kill sites to 

ensure favor from the spirits, animal reincarnation, and resource replenishment (Boraas and 

Peter 2009; Boraas 2009a).  This world view minimized anthropogenic alterations to the 

landscape (Boraas and Peter 2009; Boraas 2009a). 

7.1.2  Russian colonial land use 

Russian colonists settled only on the coast and left few enduring marks on the Kenai 

landscape.  For example, navigator Gavriil Sarychev’s47 1826 map of the Cook Inlet region left 

the peninsula’s inland mostly blank.  The Russian fur trade may have indirectly influenced 

salmon habitat in streams by reducing beaver populations, but we have no evidence of this. 

7.1.3  Land use during the early American period 

For the first 20 years after the American purchase, resource and land use changed little. 

Descriptions of Kenai Village from the mid-1800s noted log cabins with extensive vegetable 

gardens (Colyer 1869).  This is consistent with the consolidation of surviving Native families 

from outlying hamlets to the hub village of Kenai.  Descriptions and old photographs showed a 

shift from barabaras to log cabins, influenced by Russian and northern European immigrants. 

46 Semi-subterranean structures. 
47 Гавриил Сарычев 
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7.1.4  The period of resource exploitation (1880-1915) 

Beginning in the 1880s, Euro-American fortune-seekers wrought substantial changes to 

the Kenai Peninsula.  Unlike traditional Natives, the newcomers used the land and other resources 

intensively.  Miners and railroad crews instigated the greatest land-use changes and habitat 

alterations by starting forest fires (Potkin 1997), altering placer streams, logging, and opening 

access to wilderness in the peninsula’s mountainous east (Barry 1997; Ross 2006).  Historian Ken 

Ross (2006, 386) wrote of that period: “Besieged by fortune seekers, limited in size, and in 

geographical terms relatively separate from the interior mainland, the Kenai Peninsula incurred 

heavy ecological damage.” 

Although the canneries imported their own finished lumber, they consumed large but 

unknown quantities of local timber as firewood, dock pilings, fish boxes, and parts for fish traps 

that were built anew with each season (Bennett 1918).  BLM records showed them filing for 

timber use permits during that period (BLM 2010).  

Local people always hunted for game, but the late 19th century brought outsiders with 

modern firearms.  Wealthy tourists sought trophies; working men supplied meat to the transient 

gold, fishing, or railroad camps.  Hunting changed wildlife abundance and distribution, which 

may have altered fish survival in subtle ways by reducing bear predation.  The more direct effect 

was forest fires, which spread through the region along with the men (Moffit and Stone 1907; 

DeVolder 1999), changing land cover and ground moisture.  Travelers frequently used waterways 

and may have disturbed gravel or enhanced erosion along river banks or at stream crossings.  

Among the most popular areas for hunters was land between Tustumena and Skilak lakes, 

including the Killey River drainage (Cassidy and Titus 2003). 

Miners exerted a disproportionate influence on the landscape in general and the 

watershed in particular.  Mining concentrated in the mountains from Turnagain Arm on the north 

to the Harding Icefield in the south, encompassing much of the upper Kenai River and 

headwaters.  Both lode and placer mining were extensive and, during a flurry of activity between 

1890 and WW1, intensive in places.  Miners dug lode mines (seeking gold veins in parent rock) 

on mountain tops and built makeshift roads up steep slopes to access them.  A century later, these 

old roads were still visible in the Kenai Mountains (personal observation).  Sites for placer 

mining (seeking flakes and nuggets eroded out of the original rock) ranged from mountain creeks 

to oceanfront beaches. 
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Mechanization quickly displaced the back-

breaking labor of hand mining.  Hydraulic mining 

used pressurized water to strip away sediments.  

Dredging dug through streambed or riverbed 

gravel.  All these mining techniques were 

environmentally destructive.  Miners moved 

copious volumes of sediment and rock, and used 

mercury to separate fine gold from other minerals. 

Although no evidence of mercury contamination 

in the Kenai River is reported, a study of 

Resurrection Creek near Hope found elevated 

(albeit below toxic) levels of mercury a century 

after mining activity (MacFarlane 2004a; 

MacFarlane 2004b).  No environmental reports were made at the time, but old photographs, 

descriptions, and experiences elsewhere suggest that mining eroded tons of sediment into 

headwaters of the Kenai River system, increasing turbidity, rearranging water flow, and directly 

destroying salmon spawning beds.  Specific information survived from Cooper Creek, where 

miners dug a 4-mi (6.4-km) ditch in 1907 to divert water for hydraulic mining, stripped the 

vegetation and topsoil from an estimated 50 acres (20 ha) along the lower creek, and “processed” 

8 to 10 vertical ft (2.4 to 3 m) of underlying gravel (Blanchet et al. 2002).  Mining caused indirect 

devegetation via logging, riparian disturbance, and forest fires, sometimes set intentionally to 

clear brush or in the belief that burning reduced mosquitoes (Moffit and Stone 1907). 

Fig. 55:  Gold dredge in the Kenai River 
near Cooper Creek.  C.G. Hubbard 
photo, 1911.  Image UAA-hmc-0141-
series5-13.  Charles Goodyear Hubbard 
papers, Archives and Special 
Collections, Consortium Library, 
University of Alaska Anchorage.   

Fig. 56:  Hydraulic mining on Cooper Creek.  Albert H. Barnes photo, 1912.  Note removal 
of vegetation and gravel.  Archival photo from: University of Washington Libraries, Special 
Collections, AWC0508. 
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7.1.5  Development in the upper watershed prior to World War II 

From about 1890 through the 1930s, more development occurred in the upper than lower 

watershed.  Seward’s role as a regional hub and the creation of transportation infrastructure on the 

eastern Kenai Peninsula generated much of this activity (see Fig. 23). 

The Alaska Railroad north from Seward to Turnagain Arm made the mountain valleys 

and lakes of the headwaters accessible to travelers, freight carriers, and people extracting 

resources.  From the rail line, trails and later roads extended to mining camps and tourist lodges.  

In places these corridors traversed unstable slopes and valleys vulnerable to avalanche dangers.  

To build and maintain transportation infrastructure, timber was needed for ties, trestles, and other 

supports as well as fuel and heat.  Trains started numerous fires with sparks from wheels and 

smokestacks (Rakestraw 2002).  As early as 1904 federal forester William Langille noted 

deforestation of the eastern peninsula (Langille 1904). 

Cooper Landing began as a mining camp centered at Cooper Creek in the 1890s.  Modest 

homestead settlement following WW1 and the gradual growth of regional tourism saved the 

hamlet from abandonment.  In lieu of commercial agriculture, residents cultivated flower and 

vegetable gardens (Allen 2002; Painter 2010).  Some of the peninsula’s earliest roads were in this 

area.  Topography and federal land policies limited settlement and development to narrow 

corridors, some squeezed between cliffs and waters with increased risks of fires, accidental spills, 

drowning, and sinking (New York Times 1910; Painter 2010). 

7.1.6  Development in the lower watershed prior to World War II 

Little new development took place in the lower watershed prior to the 1940s.  The 50 

miles (80 km) of the lower river from Skilak Lake to the village of Kenai ran through an 

uninhabited wilderness of boreal forest and boggy lowlands.  One land trail connected Cooper 

Landing and Kenai.  The only documented structures along the route were a shelter cabin at the 

Moose River (Pedersen and Pedersen 1976) and a shed at a seasonal fish camp near RM 28 (Fair 

2009b).  Other remote cabins existed on lakes and streams to shelter hunters and trappers (G. 

Titus, personal communication). 

Kenai retained its status as a hub, little changed from generations past.  Photographs from 

the early 20th century show village homes in clearings overlooking the river mouth.  South and 

east below the bluff, clusters of cannery buildings flanked the estuary.  Built on low land and 

extending over mudflats on extensive wooden pilings, these consumed fish, water, and fuel while 
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jettisoning offal directly into the adjacent waters.  Residents dumped rubbish into the river, and 

outhouses were the only sanitation system for human waste (Ford 2000; Augustine 2002). 

7.1.7  Changes during the war 

The war put many area development plans, such as road building, homesteading, and 

hydropower, on hold until its end (E. Pedersen 1983; Buzzell 1986).  But it transformed the 

village of Kenai and its land cover.  At the beginning of the war, construction of the airfield, 

related facilities, and tree removal to assist pilots increased the cleared area at Kenai about 

sevenfold48.  The original airstrip alone was about 100,000 ft2 (9.3 ha) (Westover 1943), and was 

the first extensive manmade impervious surface in the watershed.  During airfield construction 

and later expansions, workers converted creeks east and west of the airstrip into channelized 

drainage ditches.  Ancillary facilities included buildings near the river and a gravel road 

extending north across wetlands to a navigation beacon.  But Kenai remained a deforested patch 

in a matrix of boreal forest and muskeg land cover until the rapid population growth of the 1960s. 

7.1.8  Abandonment of sites 

By the mid-20th century, many small structures, especially in the upper watershed, were 

abandoned and reverting to natural conditions.  This was particularly true of gold mines, many of 

which failed to produce profit and closed by WW1 (Barry 1997).  Old Native settlements and 

trapper cabins also faded away as the fur trade declined and the “sourdough” generation died off 

(G. Titus, personal communication; Fall et al. 2004).  Metal remains rusted.  Cabins rotted from 

below, sinking gradually into the ground.  Alders grew over old roads and trails.  It is difficult to 

determine when the “human footprint” of settlement fades to the point of biological 

insignificance.  For example, on some forgotten Alaska homestead sites, the lingering clue to 

human presence is a patch of hardy rhubarb or strawberries (personal observation).  For salmon 

habitat, legacies of abandoned land use may include altered erosion, fill, or trace pollutants from 

fuel or other chemicals. 

7.1.9  Watershed development as of 1946 

As the war ended, most settlement in the watershed concentrated at the river mouth near 

Kenai Village and in the upper watershed at Cooper Landing, along the railroad corridor, and at a 

few scattered lodges.  People sought the Kenai Lake area for recreational use, and managers of 

48 Based on my examination of maps and aerial images. 
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Chugach National Forest wrestled with demand for summer cabin sites (Buzzell 1986) and with 

people who filed bogus mining claims as a way to develop vacation getaways (Rakestraw 2002). 

Kenai, the largest community in the drainage, was an off-road village of about 300 year-

round residents.  Most settlement was in an area extending about 1 mi (1.6 km) along the bluff 

north of the river mouth, and roughly a quarter mile (0.4 km) inland.  This site occupied a level, 

well-drained plateau between two creeks.  Both geographically and socially it extended from the 

Holy Assumption Russian Orthodox Church on the west to Kenai Joe’s bar and roadhouse on the 

east.  Outlying areas included the old cannery complexes in the estuary (to its southeast) and the 

new airstrip and aviation support complex (to its north). 

Fig. 57: Lower Kenai River corridor land titles filed before 1947.  All the land privatized, 
patented, or successfully entered through 1946 was near the modern City of Kenai.  The 
earliest patents were to fish processors and the Russian Orthodox Church.  Individuals 
claimed land in Kenai village and along the lower river.  Data from the BLM ACRES 
database. 
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 7.2  Land use during the homestead period, 1947-1957 

Construction of the Sterling Highway and the related expansion of homesteading brought 

modern land use to much of the watershed for the first time.  Beginning in 1947, non-Native 

settlers occupied land between Skilak Lake and Kenai Village. 

7.2.1  Sterling Highway construction effects 

Highway construction itself changed the landscape.  It began – unintentionally – with the 

region’s largest known forest fire (300,000 acres or 121,000 ha), deforesting a swathe of the 

watershed, mostly in the Moose River drainage.  New bridges over the Moose and Kenai rivers 

provided passage to areas previously difficult to access, at least seasonally.  Road crews 

developed gravel pits, generally small areas immediately adjacent to the new roadways.  The 

geology of the area was conducive to road construction in many places, with accessible deposits 

of gravel left by receding glaciers. 

Some road work influenced salmon habitat more directly.  At Dave’s Creek in the upper 

watershed’s Quartz Creek drainage, near the junction of the Seward and Sterling highways, the 

new road bed crossed wetlands and blocked the natural drainage.  The wetland became a shallow 

lake, Tern Lake, known for scenic vistas and wildlife such as muskrats and swans (Fair 2010a).  

Downstream, highway construction rerouted and straightened other portions of Dave’s Creek, 

rendering it more like a roadside ditch than salmon-rearing habitat (Chugach National Forest 

2008).  In the lower river area, such as flats by Beaver Creek and east of Sterling, the raised road 

blocked the natural drainage of wetlands (M. Mullen 2009; Fair 2010a). 

The highway was only the first and largest of many roads built in the lower watershed.  

During that period, riparian disturbance, erosion, faulty culverts, and disruption of small 

anadromous streams by road crossings were commonplace. 

7.2.2  Homesteading land distribution and use 

The land the federal government opened and promoted for homesteading included a 

rectangle of four townships along the Kenai River.  These extended from 4 river miles (6 km) 

below Skilak Lake along 46 mi (74 km) of the main river to Cook Inlet.  Later the coastal 

township49 to the south that included part of the Slikok Creek tributary drainage opened to 

homesteading as well.  The policy, as in other parts of the US, was to set aside two sections (16 

49 T4N, R11W 
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and 36) of each township for public uses such as schools.  Homesteading lands at North Kenai, 

Nikiski, Kasilof, Ninilchik, Anchor Point, and Homer lie outside the watershed and purview of 

this study. 

Although official policy promoted the development of homestead land for agriculture, 

little of it was cropped, and less of it was farmed for more than a few summers.  In 1950 and 

1955, the Alaska Agricultural Experiment Station in Palmer surveyed Kenai Peninsula 

homesteaders.  The survey found few people farming successfully.  It combined residents of the 

KRW with settlers at Kasilof and Cohoe.  Only 4.5% of surveyed families were farming, and an 

estimated 1.3% of homestead land was cropped (Johnson and Coffman 1956). 

Homesteading did, however, lead to deforestation and home construction in frontier areas 

with no previous anthropogenic disturbance.  Rules required settlers to clear land and erect 

habitable dwellings to gain title to the land. 

The area suffered from a housing shortage, a widespread Alaska problem after the war, 

repeatedly mentioned by then Territorial Governor Ernest Gruening (Gruening 1951).  Many 

homesteaders found temporary first Alaska homes in wall tents (Ford 2000).  Clearing land in the 

boreal forest produced logs, and traditional spruce-log cabins were the housing norm.  Some 

craftsmen specialized in building them for newcomers (Penner 2009).  With conventional 

building supplies and finished lumber in short supply, Alaskans recycled and improvised for 

construction.  The legal minimum size for a homestead dwelling was 12-by-16 ft (3.7-by-4.9 m) 

(W. Pedersen 1948) and early houses seldom exceeded 20 ft (6 m) in any direction (M. Mullen 

2009).  It was common to move them around or cobble them together from previous structures.  

Demobilization after the war provided abundant surplus military materials for salvage, including 

modular walls, and Jamesway or Quonset huts (Ford 2000; Thornton 2003; M. Mullen 2009).  At 

least two trailer courts were started during the early 1950s between the Sterling Highway and the 

river in downtown Soldotna (Lancaster 2010).  Within a few years, sawmills began operating 

and frame housing displaced cabins.  Farnsworths had the first frame house in Soldotna (D. 

Farnsworth, personal communication, 1997), and it was still standing as of 2010.  No one in the 

area built with brick or stone (personal observation). 

After putting up housing, clearing enough land to meet homesteading rules was a priority 

for settlers.  For those in the Sterling area, the 1947 burn conveniently deforested areas.  For 

others, creating fields was a prolonged and arduous task, especially since many worked else-

where during the summers (W. Pedersen 1948; Bureau of Reclamation 1955; M. Mullen 2009). 
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Fig. 58: Lower KRW corridor land titles filed from 1947 through 1957.  The postwar program removed land from the Kenai 
National Moose Range and encouraged homesteading in four townships in a band along the highway and river, plus additional 
sections north and south of the Kenai River mouth.  Prior privatized lands shown in brown.  Some land was designated for small 
homesites.  Based on data from the BLM ACRES database. 
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 “Most of this rough-cleared land will grow up in brush within a few years unless it is 

tilled,” wrote agricultural agents Johnson and Coffman (1956, 11).  The task was made easier by 

new technologies such as autos, portable chainsaws50, and the availability of hydraulic heavy 

equipment imported by the military or the road commission (S. Loshbaugh 1998).  

7.2.3  Subdividing and commercial development 

As soon as people gained title to homestead land, beginning in the spring of 1949, some 

began subdividing.  Small-lot commercial and residential concentrations spread from the Moose 

River and “Soldotna Y”51 in a linear fashion along the Sterling and Kenai Spur highways.  

Settlers recognized the potential of these crossroads, which were among the first homestead lands 

selected in 1947 and first subdivided in the early 1950s. These nuclei grew into the towns of 

Sterling and Soldotna.  The first official subdivision in the watershed was “Soldotna Junction” on 

the Farnsworth homestead, in 1953, according to the KPB’s plat-query database (http://www2 

.borough.kenai.ak.us/GISDept/ GIS/BaseMapQuery/PlatQuery.asp). 

7.2.4  Direct river use by homesteaders 

At Kenai Village, boating in the estuary to travel or transport freight among the 

settlements, fish processors, and riverbank cabins was a tradition (Ford 2000; B. Martin 2010).  In 

contrast, the first post-war homesteaders up-river made less use of boats.  Many used the Kenai 

River and its tributaries as temporary water sources until they completed wells and cisterns (M. 

Mullen 2009; Painter 2010).  Some used it as a transportation corridor (R. Reger 2009; 

Mohorcich 2010; F. Mullen 2010; Painter 2010).  A few settlers used road-building equipment to 

create waterfront access and boat ramps (McLane 2009).  Aerial photographs showed riverfront 

development as early as 1950 in the lower watershed at Soldotna (just upstream from the bridge 

and by Soldotna Creek), between the towns at RM 32, in Sterling, and above Sterling at RM 40.5 

(Bing’s Landing). 

7.2.5  Recreational sites 

Outdoor activities always drew people to the Kenai Peninsula, so it was natural for 

homesteaders to explore recreational development possibilities.  Perhaps inspired by older lodges 

50 Lorne Hammond wrote a brief history of chainsaws in a posting on the H-ENVIRONMENT 
environmental history list serve on May 26, 2011, subject “RE: environmental history of barbed wire and 
chainsaw.” 
51 The Soldotna “Y” or sometimes “Wye” refers to the junction of the Sterling and Kenai Spur highways. 
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in the upper watershed, they created tourist destinations such as the new Moose River Resort 

constructed in the early 1950s (Ford 2000).  Several nonprofit organizations gained title to large 

tracts of land and established summer camps in the KRW.  Sport Lake (north of Soldotna off the 

Kenai Spur Highway), Solid Rock Lake, and Scout Lake (north and south of the Sterling 

Highway between Soldotna and Sterling) were named for such ventures.  Their development 

included boat launches, trails, and weekend cabins.  Terms were generous.  For example, the 

federal government sold 70 acres (28 ha) of road-accessible lakefront land to Solid Rock 

Ministries in 1955 for $246.25, including the filing fees (BLM 2010). 

7.2.6  Land-use patterns and trends during the homesteading period 

After the war, the upper river experienced some new settlement, especially in the Cooper 

Landing area.  Full-size homesteads were no longer an option there, but small homesites became 

available by US Forest Service fiat (Buzzell 1986) or by subdividing some larger early-20th-

century homestead parcels (Painter 2010).  Combined road access, mining restrictions, and 

increased land regulation (Buzzell 1986) reduced the number of mines and cabins scattered in 

wilderness at the same time as new development clustered along roads.  This reduced the extent 

of the human footprint on the landscape and mining effects such as erosion, but simultaneously 

increased the intensity of anthropogenic effects close to the main river and in the riparian zone. 

In the lower watershed, land-use patterns were quite different and new development far 

more extensive. 

For the first few years after the war, Kenai Village had the only densely settled land and, 

with the notable exception of new aviation infrastructure, most of that was little changed from the 

late 1800s (Petersen 1976; Lins 1979).  It is likely that Kenai residents dumped trash into the 

estuary for centuries, and early fish processors were notorious for the stench of their discards 

(Cook and Norris 1998).  The post-war era saw an influx of petroleum products and imported, 

non-biodegradable goods such as plastics and tin cans.  The river mouth was the local dump for 

everything from junked cars to dead dogs, and staff housing at the Civil Aeronautics 

Administration complex even furnished chutes to jettison household debris (Ford 2000; 

Augustine 2002).  We know little about industrial dumping at the time, but buried or abandoned 

waste definitely occurred in the area (Murdock and Drewett 1991). 

Elsewhere along the lower river corridor, homesteaders initially constructed small 

dwellings on large wilderness lots.  Requiring homesteaders to build homes on their claims led to 
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Fig. 59: Lower KRW development during the homestead era.  Parcels in bright pink were 
developed in 1947 through 1957.   Tan denotes parcels built on before 1947.  The parcel 
boundaries are as of 2006.  With the exception of Kenai, nearly all lots were developed by 
homesteaders.  Data from the  KPB property tax database and BLM ACRES database. 

diffuse settlement, but access concerns led the same people to build adjacent to existing roads if 

possible (Braund and Behnke 1980).  A few settlers chose isolated settings.  Examples included 

Ed Ciechanski, who settled in 1946 by RM 8.5 on the roadless side, and Bob Mackey, who was 

so enthused about the lakes that now bear his name that he single-handedly cleared a 3-mi (4.8-

km) road to his 1948 claim (Fair 2009c).  Records of successful homestead filings, however, 

clearly show an early preference for road access.  The resulting development patterns ran linearly 

along the new highway.  Since the road ran near the river, building was, from the start, often near 

the river, too.  Sometimes it was right on the river, such as the road construction shop (and future 

toxic cleanup site) on the riverbank near the Soldotna Creek confluence.  The first subdivisions 

continued this pattern of linear development (R. G. Smith 1965; Braund and Behnke 1980). 

Road building remained a major activity for many years.  Although much of the Kenai 

Peninsula lowland is wetlands, in the homestead period settlement density was low enough that 
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people chose building sites on well-drained ground, and it was rare for anyone to fill or drain 

wetlands (McLane 2009).  After the Sterling and Kenai Spur highways were complete, crews 

continued upgrading and expanding the transportation network.  It was an important source of 

employment and drew new people to the area (S. Loshbaugh 1998; Ford 2000).  Road workers 

dominated the second wave of settlers in Soldotna, and the Alaska Road Commission provided 

seasonal employment for many area homesteaders (S. Loshbaugh 1998; Lancaster 2010).  

Newcomers purchased small residential lots in the new subdivisions from people such as Binkley 

and the Farnsworths.  Side roads were not paved for many years, producing mud, dust, and 

complaints.  Development rapidly followed the expanding road network. 

7.3  Land use during the first oil boom, 1958-1970 

The 1957 Swanson River oil strike changed the course of Kenai Peninsula history (as 

discussed in Ch. 5.4) and precipitated an unprecedented boom with major land-use implications.  

But homesteading and other factors also remained important. 

7.3.1  Cooper Lake hydroelectric project and power lines 

Statehood and oil strikes were not the only big plans and grand visions for Alaska’s 

future during the 1950s.  Hydropower proposals, such as the Rampart Dam on the Yukon, 

generated considerable controversy (Borneman 2003).  Hydropower potential in the upper Kenai 

River drainage was the subject of study as early as 1915 (Blanchet et al. 2002).  The possibility 

that dams might change the water level in Kenai Lake was one obstacle complicating land 

dispersal along its shores (Buzzell 1986).  In 1952, a federal report recommended damming the 

Kenai River mainstem and using Kenai Lake as a regional reservoir (Neyman 2009b).  The USGS 

did a feasibility study in 1953 and in 1957 produced a pair of maps(included in the atlas 

supplement)  showing detailed drawings of the river corridor from Cooper Landing to Moose 

River identifying potential dam sites. 

In 1954, Chugach Electric Association filed for permits to dam Cooper Lake, a perched 

lake south of Cooper Landing and source of the creek of the same name (Blanchet et al. 2002).   

In 1955, the Seward paper reported talk about damming Crescent Lake, above Kenai Lake 

(Neyman 2009b), and the Bureau of Reclamation published plans for the work (Bureau of 

Reclamation 1955).  The Crescent Lake proposal came to naught, but the Cooper Lake one was 
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approved.  In 1957, the Federal Energy Regulatory Commission (FERC) granted Chugach a 

license to proceed.  Construction began in 1958 (Blanchet et al. 2002). 

This project, the only large dam ever constructed in the KRW, dramatically changed the 

Cooper Creek drainage and surrounding landscape.  It did so in four phases. 

First, construction required two roads to the site.  The original Snug Harbor Road ran 

from the highway at Cooper Landing to the lakeside cove known as Snug Harbor.  The Alaska 

Road Commission extended it 11 more miles (18 km) along the steep southwest shore of Kenai 

Lake to the east end of Cooper Lake.  In 1959 the road crew repeated its 1947 debacle, 

accidentally sparking a wildfire while cleaning slash along the new road.  The blaze torched 

3,200 acres (1,300 ha) and barely spared Cooper Landing (Painter 2002).  The second road ran 

4.5 mi (7 km) up Cooper Creek.  The roads increased access to what had been a remote area, 

although the road to the dam was closed to public use. 

Second, the project involved two major construction feats.  One dug a tunnel and water 

pipeline under about 2 mi (3 km) of remote upland, creating a chute to funnel water 750 ft      

(230 m) down into turbines in the generation facility.  The other built a 50-ft (15 m) high, 900-ft 

(275-m) long earth-fill dam where Cooper Creek exits the lake.  The completed dam raised the 

water level, inundated former shore habitat, and changed islands.  The project stopped natural 

water flow from Cooper Lake, converting it into a reservoir and routing most of its outflow to the 

power plant and thence into Kenai Lake.  The plant began transmitting electricity in 1961 

(Blanchet et al. 2002). 

Third, the dam directly changed the hydrology of Cooper Creek.  After 1962, water rarely 

topped the spillway.  Circa 2000, the outflow from Cooper Creek was estimated at 30% of its 

original flow, and most of that water came from its tributary, Stetson Creek.  The creek’s water 

was colder without lake input.  Limited information from before the dam indicated that char, 

rainbow trout and chinook, coho, and sockeye salmon swam in lower Cooper Creek; by the 21st 

century, only a few Dolly Varden char remained (Blanchet et al. 2002). 

Fourth, the final phase of the project built overhead lines to transmit electricity from the 

Cooper Lake facility to Anchorage and western peninsula communities.  In 1962, as a byproduct 

of the project, Cooper Landing residents gained electric service from the grid (Painter 2010).  The 

power lines, built in 1959-61, run north along Snug Harbor Road to a substation, then split with 

one line running across Kenai Lake and northeast toward Anchorage, while the other runs west 
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towards Sterling.  Vegetation was removed under the power lines, fragmenting wildlife habitat 

and creating routes for motor vehicle access to otherwise wild areas. 

The Cooper Creek drainage occupies about 49 mi2 (127 km2), or 2% of the KRW 

(Blanchet et al. 2002).  Its lower reaches are naturally subject to erosion and siltation due to a 

large, unstable bluff sloughing near its mouth.  Circa 1900, intense placer mining activity 

damaged its fish habitat.  In addition, a falls blocking access to the lake limited its potential as 

salmon habitat.  Nonetheless, it did support salmonids.  The creek was described as recovering 

prior to the dam; within a few years after the dam’s completion, the last of the creek’s salmon 

dwindled away (Blanchet et al. 2002). 

7.3.2  Oil and gas development influences 

The original 1957 Swanson River oil strike lay outside the KRW.  However, some 

subsequent oil and gas extraction activities, much of the related infrastructure, and much of the 

resulting human population increase was in or near the watershed bounds.  Drilling pads covered 

relatively small areas, but related support activities caused greater impacts on land use. 

Fossil-fuel extraction required seismic testing corridors, new roads, pipelines, handling facilities, 

and ancillary housing and support structures.  The Kenai Gas Field was accessed via Gaswell 

Road off Kalifornsky Beach Road near Slikok Creek.  An access road to the Beaver Creek Unit 

extended across wetlands for about 10 mi (16 km) from the old aviation beacon road at Kenai.   

Pipelines were built to connect production units to Nikiski, where petroleum companies built an 

industrial complex during the 1960s, and to Anchorage, where the major markets were.  One 

pipeline, constructed between 1959 and 1961, traversed about 40 mi (65 km) of the watershed 

bringing natural gas from Gaswell Road to Soldotna on its way to Anchorage, crossing the main 

Kenai River near RM 17 (USACE 1978; Parker 2002).  The USFWS used the road network to the 

Swanson River Oilfield to develop recreational access to canoe trails in the Moose River drainage 

in the mid-1960s (Troyer 2008). 

Between 1959 and 1966, industry activities created more than 2,000 mi (3,220 km) of 

seismic testing lines crossing the landscape all over the Kenai Peninsula (see Fig. 30) (Frates 

1999).  Many of these devegetated corridors were in the Kenai National Moose Range or previous 

wilderness.  At the time of their construction, biologists complained that the bulldozers were 

directly damaging salmon streams.  The environmental legacy of these lines emerged gradually: 
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habitat fragmentation, visible scars, trespassers’ access, erosion (Frates 1999) and possibly even 

increases in spruce-bark beetle activity (Chappell 1982). 

Nearly all the onshore industry infrastructure was completed by 1968 (Lins 1979).  The 

availability of heavy equipment and skilled operators, associated with highway and oilfield 

construction, facilitated other area development.   

7.3.3  Borough lands and oversight 

Formation of the State of Alaska in 1959 led to the organization of local governments.  

Alaska’s Legislature passed the Mandatory Borough Act in 1963.  Residents never voted to form 

the KPB; its existence and borders were thrust upon them by the state (B. Johnson 2009a).  The 

borders do not match the geographic extent of the peninsula.  The borough encompasses waters of 

Cook Inlet and a strip of sparsely populated coast on the inlet’s west shore (part of the Alaska 

Peninsula), but excludes rugged land fronting Prince William Sound between Seward and 

Whittier.  The borough has authority to regulate land use, but has been reluctant to do so (Braund 

and Behnke 1980; Dudley 2009).  Because it taxed real property, the new borough formed an 

assessing department to map, track, and tax local development.  This created the area’s first 

comprehensive land-use records.  Among the early actions of the borough assembly were rules 

establishing requirements for lot sizes, platting, and subdivisions (KPB Res. 64-28 1964; KPB 

Ord. 78-37 1979).  The borough also assumed authority to seize abandoned land for non-payment 

of property taxes and to sell government or repossessed land. 

The role of the borough in managing land use will be discussed in Ch. 8.1.4. 

7.3.4  Earthquake and flood 

The great earthquake of 1964 and Kenai River floods in the following years reminded 

everyone that nature plays an active and unpredictable role in altering land use.  People who build 

close to the river run real risks of major losses. 

Following the 1964 Good Friday quake geologists recommended that people avoid 

building on the unstable deltas of creeks flowing into Kenai Lake’s southern end (McCulloch 

1966).  In December of 1964, residents of the lower river endured flooding.  In January 1969, a 

more severe flood resulted from a combination of a jokulhlaup (see Ch. 4.4.5) release from Skilak 

Glacier and ice jams during a bitter cold snap.  The flooding was sudden, destroyed several small 

buildings, and led to the evacuation of 28 people (USACE Alaska District 1973).  The highest 

water level so far recorded at Soldotna was during that 1969 flood.  Another winter flood in 1974 
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also caused damage.  These floods led to Corps of Engineers studies and efforts to minimize 

structural damage in flood plains by limiting construction or requiring buildings to be elevated on 

pilings (discussed further in Ch. 8.1.5.3) (USACE Alaska District 1973; USACE Alaska Corps of 

Engineers 1978). 

7.3.5  Changes to Kenai 

When it incorporated in 1960, Kenai set itself wide city limits stretching from Salamatof 

on the northwest to wetlands upstream along the Kenai River on the northeast and then south 

across the river to encompass nearly the entire estuary. The optimistic little burg adopted the 

motto: “Village with a Past, City with a Future.”  As of 2010, its area was 35.5 mi2 (92 km2).  The 

boundaries gave the city legal control over all the tidelands at the river mouth above mean high 

Fig. 60: Aerial view of the City of Kenai mid-1970s.  The large building in the center is the 
area’s first mall, built in 1968.  Note the many apartment blocks, built in the late 1960s, and 
the disappearance of traditional log homes visible 20 years earlier (see Fig. 28 for compar-
ison).  Source: Undated photo in Martin (1978), copyrighted by Harry V. Martin & Assoc. 
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tide.  The city boundaries encompassed several creeks and thousands of acres of wetlands north 

of the city center and in the Beaver Creek drainage. 

In 1963, the federal Civil Aeronautics Administration deeded the Kenai airport and 650 

acres (263 ha) of adjacent land to the new city government (E. Seaman 2002).  Part of the original 

military airstrip became a city park.  Most of the rest of the land was developed for industrial, 

commercial, and civic use through city ventures such as the Cook Inlet Industrial Air Park 

Subdivision, begun in 1966 on land between the airport and the Kenai Spur Highway (E. Seaman 

2002).  These developments created a new city center, half a mile (0.8 km) northeast of the old 

one.  People started calling the latter “Old Town,” and it saw a flurry of construction of large 

apartment blocks in 1967 (KPB Parcel Viewer 2010), a year before the peak in area petroleum-

related employment (Lins 1979).  A 1968 report noted a housing shortage and that Old Town was 

still the main residential area, but apartments rapidly replaced its older single-family homes 

(ASHA 1968).  Cabins of the old Creole village were demolished to make way for frame and 

cinderblock structures. 

Geographer Harry Lins Jr. (1979) studied the period’s changes in and near Kenai.  He 

looked at aerial photographs of a coastal strip of land running from Kenai to Nikiski, which only 

overlaps the KRW near the river mouth but shares many of its development characteristics.  In 

the 15 years following the Swanson River strike, the amount of urbanized land in his study area 

increased tenfold.  He wrote, “More land use and land cover changes occurred between 1965 and 

1975 than had occurred in the previous century.  Expansion was equated with progress” (pg. 292).  

Regarding change in the City of Kenai since 1961, he wrote: 

Its mixed urban core was becoming more dense primarily through increases in 

the city’s service functions.  Residential areas were appearing in lower density 

forested tracts just north of the city proper.  A mobile home park, one of the first 

signs of energy boom development, had also been established.  Yet, despite the 

fact that the overall land use and land cover pattern in the study area was 

beginning to reflect the increasing development of oil and natural gas, it 

nevertheless continued to maintain an expansive, low-density development 

characteristic of homesteading (pg. 300). 
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7.3.6   Changes to Soldotna 

Upstream, Soldotna rapidly grew from a hamlet in the woods to a 20th-century boom 

town.  Migrants associated with the oil and gas fields thronged to the area.  New residents needed 

housing.  Trailer parks, houses, and apartments sprang up to shelter them (M. Mullen 2009).  

Soldotna had an abundance of relatively level, dry land available for residential development.  It 

began to look like suburban communities of California, Oklahoma, or Texas where oilfield 

service workers had lived before. 

R.G. Smith (1965) described the feel of the place and time: 

No other place on the Western Kenai Peninsula so nearly resembles a modern 

American suburban development as does Soldotna in its residential areas.  It is a 

new city and one in which some attention was given to planning and arrangement 

Fig. 61: Lower KRW development during the first oil boom period.  Parcels in bright pink 
were developed in 1958 through 1970.  Tan denotes parcels built on before 1958.  The 
parcel boundaries are as of 2006.   Most of the building was in or near Soldotna.  Data from 
the KPB property tax database and BLM ACRES database. 
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before building began.  Its rise has largely occurred in a span of less than 10 

years and if it has not already done so, it threatens to replace Kenai as the 

primary commercial, residential, and entertainment center on the northern 

peninsula (pg. 60). 

Smith noted subtle differences as well.  In older communities such as Kenai, people left 

natural vegetation around their homes and property lines were unclear.  In Soldotna, people 

mowed lawns, imported ornamental plants, and put up picket fences (R. G. Smith 1965).  In the 

late 1970s, another study looked at area housing and found that Soldotna had more mobile homes 

and fewer multi-family units than other peninsula communities, but overwhelmingly its residents 

lived in single-family homes (Alaska Consultants Inc. 1980). 

7.3.7   Subdividing 

Prior to the oil strike, most new settlement was on large rural lots or on small parcels near 

the hubs of Kenai, Soldotna, and Sterling.  The Land Office surveyed scores of 2.5-acre (1-ha) 

small tracts northeast of Kenai village along the Kenai Spur Highway, but few people filed for 

them until after the oil strike (BLM 2010).   

Through 1957, only eight subdivisions had been officially platted and filed within the 

KRW (KPB Parcel Viewer 2012).  These included those by Farnsworths and Binkley in Soldotna, 

mentioned previously; others were at Sterling near the Moose River.  It was not until the early 

1960s that subdivisions proliferated, and that private land in settled parts of Kenai was 

subdivided.  Most subdivided land was near town hubs or along the main highways, and was used 

for residential purposes.  The 1960s also saw the first malls built, and some commercial 

development fronting the highways.  The linear pattern begun during the homesteading period 

continued into the following decades.  In the late 1970s, anthropologists noted: 

Most development during the oil booms occurred along the highway system 

because people wanted good access to jobs and services and it was too expensive 

to maintain back roads.  Trailer courts, businesses, and many homes were built 

close to the highways.  This pattern of development, and the transient attitudes of 

many who came to the area, resulted in the sprawl and bland architecture which 

characterize the Kenai area today (Braund and Behnke 1980, 48). 
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7.3.8   Road building 

Road building was a major 

aspect of the boom.  By the late 1950s, 

the central peninsula’s main highways 

were complete, upgraded, and paved.  

Road builders turned their efforts to 

developing secondary and tertiary roads. 

Sometimes road building disrupted area 

creeks due to wetlands alterations, 

inadequate culverts, or direct rerouting 

(McKinley and Litchfield 2009; 

Kobylarz, personal communication, 

2010; B. Martin 2010).  Major arterials 

opened lands that previously had limited 

access.  This included most land south of 

the Kenai River.  In 1958, Kalifornsky 

Beach Road was completed from the Sterling Highway just south of the Soldotna bridge to 

Chinulna Point south of the Kenai River mouth; this involved crossing Slikok Creek (Fair 2010b) 

and smaller, unnamed tributaries.  East of the Sterling Highway, the road commission extended 

the short road from Oehlers’ homestead eastward, and in 1961 built 16 mi (26 km) of Funny 

River Road (Scott, Bird, and Bird 2009).  Those two arterial roads led to formation of small 

communities.  One was along Kalifornsky Beach Road, by Slikok Creek and Poppy Lane, where 

settlers built and operated their own one-room country school house for two years. The other hub 

formed about 14 mi (23 km) out Funny River Road, across the river from Sterling, and eventually 

acquired a community hall and fire department.  For many years there was talk of linking Funny 

River Road to Sterling by a bridge over the Kenai River near RM 34 (Spence 2005), but it has not 

happened as of this writing. 

Gravel pits, agriculture, and road building influenced small streams, especially those 

entering the estuary.  Roads blocked the flow of some creeks, causing them to pond upstream. In 

a few cases, people installed small dams, built causeways, ditched wetlands, or rerouted streams. 

Fig. 62: Roads damming creeks.  Example 
showing two branches of one estuary creek near 
the Bridge Access Road blocked by Kalifornsky 
Beach Rd. (left) and a private drive (right).  Image 
from 1975, courtesy of KPB GIS via its interactive 
parcel viewer, http://www2.borough.kenai.ak.us/
GISDept/AGS.html.
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7.3.9   Gravel extraction 

One factor facilitating development was the availability of gravel.  Road, home, and other 

construction created a demand for gravel.  Aerial images from the 1960s and 70s show a 

proliferation of gravel pits with associated devegetation.  Gravel extraction generated pollution.  

Engineer Sam McLane (2009) recalled that pollutants seeping from a gravel pit on the outskirts of 

Soldotna tainted water wells in a nearby trailer court: 

When they had a gravel pit, when they worked on their paving equipment, or 

their heavy equipment, it was done down there, too.  They probably used some 

solvents to clean things up.  I don’t think it was really a big intentional, “Let’s go 

dump here.” That’s just the way things were done in the 60s (min. 56). 

On the riverbank itself, people began using gravel fill rather than traditional wooden 

pilings to support docks and buildings.  This transformed the riparian footprint of the fish 

Fig. 63: Two views of a gravel pit on Beaver Loop Rd.  This gravel pit is east of 
downtown Kenai and 0.7 mi (1.1 km) from the Kenai River at RM 7, within the zone of 
tidal influence.  The left image is from 1968, the right (infrared) from 1988.  Note the 
flooding in the pit and the channelization of the creek running through it in the later 
image.  Images courtesy of the Kenai National Wildlife Refuge. 
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processors along the estuary at Kenai, especially in the area from RM 1 to 5 near Bridge Access 

Road. 

Initially gravel pits tended to be small sites adjacent to new roads, often labeled on maps 

as "borrow pits."  Later some grew in size to nearly 100 acres (40 ha).  Gravel extraction 

transformed large parcels in the Beaver Loop area, adjacent to the estuary.  Many large pits 

subsequently flooded and became seasonal or permanent ponds. Gravel pits interact with 

groundwater in complex ways and alter local hydrology.  Sometimes surface water alterations are 

visible in historical imagery. 

7.3.10   Area land-use patterns and trends 1958-1970 

Job opportunities and the Alaska mystique drew many people to the Kenai Peninsula in 

the wake of the oil discoveries and statehood.  Even before the Swanson River oil strike, the 

lower river corridor population overtook that of the upper watershed.  

On the eastern peninsula the oil boom period saw only modest residential or commercial 

development.  In addition to the Cooper Lake hydroelectric project, the Forest Service created 

more recreational infrastructure, such as the Russian River Campground (opened in 1968) (Benoit 

and Johansen 2004) and the Resurrection Pass Trail.  In contrast, the Alaska Railroad reduced its 

presence, closing down and removing facilities in the small communities between Seward and 

Portage.52 

Table 16: Population changes 1950-1980 in KRW towns.  Source: US Census.  In 1950, 
Sterling was not considered a defined place for census purposes. 

Census Year Cooper Landing Moose Pass Sterling Soldotna Kenai 
1950 60 70 not done 21 321 
1960 88 136 115 332 778 
1970 31 53 30 1,202 3,533 
1980 116 76 919 2,320 4,324 

On the central peninsula, the situation was far different, with an influx of new people and 

a surge in development.  The federal government, reacting to issues such as oil leasing and Native 

land claims, put a freeze on its land transfers in 1966 (Hull and Leask 2000).  That formally 

ended area homesteading, but it already was an anachronism, and nearly all suitable land had 

been claimed.  The last significant year for new claims in the lower river corridor was 1962  

52 The removal is not documented; the stations’ structures vanish from imagery and maps. 
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Fig. 64: Lower KRW corridor: land entered after 1957.  This does not include subdivisions of previously patented land.  Based on 
data from the BLM ACRES database. 

Legend: 
Year of 
home-
stead 
filing 
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(BLM 2010), although some homesteaders did not receive patent to their lands until years later.53  

The government continued to privatize land through the Native Allotment program between 1951 

and 1983, but deeded only eight parcels total within the KRW (BLM 2010). 

The 1960s was the time – briefly – of the greatest agricultural activity in the lower 

watershed according to aerial imagery, but no data were collected specifically on the area (M. 

Mullen 2009; Penner 2009; B. Martin 2010).  Although farming remained a minor land-use in 

Alaska compared to temperate climates, it had subtle but potentially important influences on the 

watershed.  One was introduction of invasive species, particularly reed canary grass (Phalaris 

arundinacea), which homesteaders grew as a hay crop (Fair 2010b).  Another was deforestation 

that facilitated subsequent development.  Farm fields tended to be well-drained ground connected 

to roads, particularly suitable for conversion to gravel pits, campgrounds, trailer parks, or 

residential subdivisions.  After the oil discovery, the trend was toward breaking up homesteads 

into smaller lots for residential, commercial, industrial, or recreational use. 

The types of structures changed.  Log cabins fell out of favor, and builders preferred 

styles and materials that resembled those seen in other states, such as split-level family homes 

with aluminum siding (Penner 2009).  Mobile homes were popular, especially at the beginning of 

the boom when housing was scarce (Lins 1979; Braund and Behnke 1980).  Often people used 

mobile homes as temporary dwellings on new land until they marshaled the resources to build a 

regular home (personal observation).  After Paul Nestor opened a block plant in downtown 

Soldotna in the early 1950s, cinderblock was used in many commercial buildings (Parker 2002).  

Other industries set up shop in the area, too.  Most oilfield support businesses eventually ended 

up outside of the watershed, on the North Road between Kenai and Nikiski, but the boom brought 

industrial activity to the area near the river, too (Lins 1979).  A specific example was Coastal 

Drilling, an oilfield service company from Bakersfield, California, that drilled the wells at 

Swanson River.  From 1957 to 1981, it used a site 0.6 mi (1 km) from the Kenai River on the 

Kenai Spur Highway in Soldotna.  Coastal Drilling brought 30 families to Soldotna, most of 

whom lived in the new trailer courts (Parker and Mullen 2007).  It used much of its land as a 

gravel pit and stored and maintained heavy equipment there.  According to a 1991 state report, 

the land became a toxic clean-up site and, "It is suspected of being used as a disposal site for old 

engines, oil drilling rig parts, waste oil and drilling mud for a period of up to 24 years," (Murdock 

53 BLM records show the last homestead entry filed in the lower KRW was in 1970, but that was a rare 
exception. 
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and Drewett 1991, D-13).  Most of the area’s toxic waste clean-up sites listed on the ADEC’s 

online database (http://dec.alaska.gov/spar/csp/db_search.htm) date from the boom years of the 

1960s, 70s, and early 80s. 

7.4   Land use during the second oil boom, 1971-1985 

Land-use trends begun during the 1960s – large lots, rapid and sprawling expansion of 

residential subdivisions, relative growth in unincorporated areas, road networks to link them, and 

laissez-faire environmental damage – extended well into the 1980s.  But in the early 1970s new 

factors began to focus stresses on waterfront property, including land along the Kenai River and 

its tributaries. 

7.4.1  Anglers and intensive riverfront land use 

In the early 1970s, the sport fishery for Kenai River salmon became an important and 

enduring driver of land use.  The rise in angling coincided with intense real-estate and building 

activity, affluence for some segments of society, and a growing cohort of retired or near-

retirement people interested in Alaska’s outdoor recreation.  These trends synergized to create a 

rush for riverfront (and, to a lesser extent, lake or beachfront) property on the Kenai Peninsula. 

Areas far from the town centers were developed for recreation use.  These included 

places between Soldotna and Sterling or accessed by Funny River Road and Ciechanski Road 

south of the river.  A characteristic pattern was narrow rectangular parcels that land managers 

called “piano key” lots fronting the river.   

Recreational use increased certain environmental problems.  Waterfront property owners 

created private boat launches, coves, canals, and anti-erosion projects by bulldozing through 

riparian areas and, during lower water, within the river bed itself (McLane 2009; Flagg 2009; R. 

Reger 2009; B. Martin 2010).  Owners developed riverfront property for private homes, as 

campgrounds, or as “fish camp” businesses often associated with guiding.  Most customers came 

from Anchorage (Medred and Chappell 1983). 

The first intensive riverfront recreation sites developed in the early 1970s.  The oldest 

was Kenai Keys, on a low, gravelly loop of land 6 mi (9.6 km) downstream from Skilak Lake.  

Robert William Chambers homesteaded the 67-acre (27-ha) parcel in 1948 and gained patent to it 

in 1950 (BLM 2010).  He sold the place to two military men, who set it up as a campground, 

according to George Rakos, who began summering there in the late 1970s (Goings 2010).   

http://dec.alaska.gov/spar/csp/db_search.htm
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Fig. 66: Three views of Kenai Keys as it developed.  Left: 1968, before modification; center: 
1972 as channels were being excavated; right: 1981 after development for recreational housing.  
The main Killey River mouth enters the Kenai from the lower left, near RM 44.  Image from 
1968 courtesy of the Kenai National Wildlife Refuge, from 1972 courtesy of the USACE, and 
from 1981 courtesy of the KPB GIS department. 

Fig. 65: Example of “piano key” riverfront lots.  These line the river between Soldotna 
and Sterling near RM 33.  Data from the KPB GIS property tax database. 
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 By the late 1960s, Basil 

Bolstridge, an ambitious developer in 

Sterling, owned the land.  In 1972, he 

and his partners dredged the sloughs of 

the old channels, using the excavated 

gravel to raise and widen the higher 

ground between (McLane 2009).  The 

result was three fingers of land wide 

enough to accommodate development.  

Bolstridge ran afoul of regulators and 

was unable to get permits to subdivide

(McLane 2009; Goings 2010).  He sold 

the property to three Anchorage investors, named Huggins, Groseclose, and Linton, who 

subdivided the land in 1972 (KPB Planning Commission June 12, 1972; Goings 2010).  The 

legality of the development is murky; retired Alaska State Parks ranger Suzanne Fisler said Kenai 

Keys never received required permits (Fisler 2009).  As of 2010, the gated subdivision contained 

more than 100 lots. 

7.4.2  River habitat damage 

Recreational development along the river proliferated.  So did public concerns that too 

many people were putting too much pressure on salmon habitat, especially the river banks 

(Medred and Chappell 1983). 

One hotspot of development during the 1970s and 80s was Big Eddy, a small, low-lying 

peninsula bounded by a tight river bend from RM 14 to 17, with road access from the Kenai Spur 

Highway.  In the late 1970s, developers dredged canals into it to give more lots direct water 

access.  Near Big Eddy, other large campgrounds opened.  Devegetation, traffic, and extensive 

riverbank use followed. 

Other riverbank areas developed intensively during those years included Keystone Drive 

(east of Soldotna), and several stretches near the center of Sterling.  At Keystone Drive, 

developers dredged about a mile (1.6 km) of canals near RM 24. 

Particularly controversial (at least in hindsight) was Poachers’ Cove just south of Big 

Eddy at RM 17.5, developed as an intensive recreational subdivision similar to Kenai Keys.  The 

Fig. 67: Kenai Keys canal, spring 2010. Photo by 
S. Loshbaugh. 
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1959 natural-gas pipeline crossed the river at the site and left an embayment in the east-side 

riverbank.  In 1978, owner Leo Phillips got a permit54 from the Corps of Engineers and ADFG to 

enlarge it and dredge a boat basin.  At the time, fisheries biologists thought such a cove might do 

more good than harm to salmon habitat, because it would provide calm water for fry (Chappell 

1983; Flagg 2009).55  In the early 1980s, the basin project grew into Poachers Cove, the largest 

and densest recreational development on the river.  Phillips made the lots so small that they 

barely allowed room to park a trailer, the adjacent riverbank filled up with recreational vehicles, 

and other landowners applied for permits to do similarly concentrated development.  Fisler (2009, 

min. 44) recalled: 

They started hearing from the community: “We don’t like this!”  There were a lot 

of different reasons.  There were people who didn’t like it aesthetically.  There 

were people concerned about sewage development, and what is going to happen 

to that kind of stuff.  There were people that were concerned about property 

values and the density of the development.  There were a lot of different reasons 

people responded to it. 

These comments were in addition to growing complaints about Kenai Keys and Big 

Eddy, both of which sustained substantial property damage during floods in 1969 and 1977.  

Public attitudes toward the river and land were changing.  In 1984, the borough assembly put a 

moratorium on small-lot recreational subdivisions (KPB Res. 84-45).  It remained in effect as of 

this writing nearly 30 years later. 

Local observers started worrying about development, foot traffic, and visible damage 

along the river banks such as devegetation, pollution, and erosion (Flagg 2009; Lehner 2010).  In 

hindsight, the central peninsula’s boom years from the oil discovery through the early 80s were 

decades of acute habitat damage and stress on ecosystems, conditions most people now recognize 

as incompatible with healthy salmon runs. 

54 A memo “re: Leo A. Phillips application to dredge Poachers Cove Camper Park” and the USACE Alaska 
Corps of Engineers Public Notice NPACO No. 071-OYD-1-770346 was included in the City of Kenai 
Planning and Zoning Commission packet for Aug. 28, 1978.  On Feb. 17, 2012 I accessed a cached copy at: 
http://webcache.googleusercontent.com/search?q=cache:WG6KPAOhWOsJ: weblink.ci.kenai.ak.us/ 
WebLink8/0/doc/50818/Page7.aspx+&cd=2&hl=en&ct=clnk&gl=us. 
55 Later, biologists condemned such modifications as polluted places that trapped fish during low-water 
episodes (Trasky 2010). 

http://webcache.googleusercontent.com/search?q=cache:WG6KPAOhWOsJ:%20weblink.ci.kenai.ak.us/%20WebLink8/0/doc/50818/Page7.aspx+&cd=2&hl=en&ct=clnk&gl=us
http://webcache.googleusercontent.com/search?q=cache:WG6KPAOhWOsJ:%20weblink.ci.kenai.ak.us/%20WebLink8/0/doc/50818/Page7.aspx+&cd=2&hl=en&ct=clnk&gl=us
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7.4.3  Area land-use patterns and trends 1971-1985 

During the regional economic boom, real estate speculation was rampant (Bagley 2009; 

McLane 2009).  Many homesteads were broken up and developed, usually at great profit for the 

original family, building contractors, and realtors.  Many Kenai Peninsula residents worked in 

real estate and construction; some made fortunes (personal observation). 

Many commercial areas entered their second generation of development as the area 

urbanized.  Larger, more modern buildings replaced the 1950s and 60s “mom and pop” stores 

lining the highways (Braund and Behnke 1980).56  For the first time, many roads, driveways, and 

parking lots were paved.  This redevelopment tidied up industrial debris and pollution remaining 

from the oil-industry construction phase, but it also increased impervious surfaces due to paving, 

larger structures, and ongoing deforestation. 

Roads and subdivisions extended out from the main roads and community hubs to impact 

many areas that had minimal prior anthropogenic footprint.  The former linear pattern was less 

pronounced, secondary road areas developed, and outlying, unincorporated areas grew faster than  

town centers (Braund and Behnke 1980).  Most building away from the main highways was 

residential, often a low-density, exurban sprawl of single-family homes on lots several acres in 

size.  An exception was the residential area inside Soldotna bounded by Marydale, Binkley, the 

Sterling Highway, and the river, which filled in with single-family homes on quarter-acre (0.1 ha) 

suburban lots. 

Other areas with intense development included Big Eddy, Ridgeway, the Slikok and 

northern Kalifornsky Beach Road areas, and lands between Soldotna and Sterling.  Development 

out Kalifornsky Beach Road included an unincorporated commercial and industrial area centered 

between Poppy Lane and a retail complex called the Red Diamond Center built in 1983 (KPB 

Parcel Viewer 2012). 

One unusual real-estate transaction directly affected the Kenai River.  In 1980, following 

ANCSA, the Salamatof Native Association received 23,000 acres (9,300 ha) on both sides of the 

river from RM 25 to 28 between Soldotna and Sterling (Medred and Chappell 1983; Johnston 

2005).  The land had been part of the Kenai National Moose Range.  This part of the river and 

that just below the Skilak Lake outflow are the southernmost parts of the Kenai River, outside the 

corridor which had been homesteaded after WW2.  Thus those tracts had remained in federal 

56 This change is visible in historic imagery, and anecdotal mentions occur in local histories such as Ford 
(2000) and Perry and Kelly (2009). 
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ownership until the 1980s.  The 3-mi (5-km) stretch had been the longest span of the lower river 

in public ownership and a popular sport-fishing area.  The refuge and the Native association 

worked out a complex agreement to manage the land while preserving habitat.  The association 

subdivided an upland portion adjacent to Funny River Road in 1984 and named it Moose Range 

Meadows (Federal Register 1998; Johnston 2005; Johnston, personal communication, 2011).  

Management of Moose Range Meadows will be discussed in Ch. 8.1. 

7.5   Land use following the recession, 1986-1995 

The economic downturn of the late 1980s slowed the pace of land development.  The 

recession chilled the overheated construction sector.  A generation later, it still did not match the 

level of new building that occurred in the early 1980s, and most of the area’s housing stock dated 

Fig. 68: Lower KRW development during the second oil boom period.  Parcels in bright 
pink were developed from 1971 through 1985.  Tan denotes parcels built on before 
1971.  The parcel boundaries are as of 2006.   Most building was outside of city limits 
and on waterfronts.  Data from the KPB GIS property tax database. 
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from the 1970s and 80s (Camp 2006).  Many roads and lots platted before the recession never 

were developed.  The downturn led to abandonment of some properties.  This was more obvious 

outside of the watershed in North Kenai where cutbacks in the petrochemical industry shuttered 

old businesses along the Kenai Spur Highway (also called the North Road in that area) (personal 

observation).  In the KRW, areas with abandoned or unmaintained buildings included Kenai's Old 

Town, parts of Ridgeway, and the old Naptowne commercial district of Sterling (personal 

observation). 

7.5.1  Tourism-influenced changes 

As the state and local economy fell into deep recession in 1986, tourism fared better than 

other sectors and became relatively more important socially, economically, and ecologically.  

Much of that tourism depended upon the Kenai River salmon sport fishery.  The river’s fame as a 

fisherman’s paradise continued to spread, aided by the marketing efforts of ever more lodges and 

guides.  About the same time, a series of warm, dry summers (Berg et al. 2006) made Alaska an 

attractive summer destination.  Other parts of the peninsula, such as Homer and Ninilchik, 

suffered outbreaks of spruce-bark beetles associated with the warmth.  The plague of insects led 

to deforestation, but it spared the KRW for the most part. 

This shift of focus influenced real estate and building patterns.   Fewer home buyers and 

land investors were working families; relatively more were retirees or vacationers who did not 

rely on the local economy for financial support.  For people with money, it was a buyers’ market 

(personal observation).  Many nonresidents purchased lots, and they preferred waterfront rather 

than in-town sites.  By the mid 1980s, a reported 51% of lots along the lower Kenai River 

belonged to non-residents (Jefferson 1986). 

7.5.2  Anglers’ impacts on the landscape 

By the late 1980s, biologists and environmentalists called attention to increasing damage 

anglers were causing.  Uplands development, boat traffic, and foot traffic disturbed a significant 

amount of riverbank.  ADFG described 11.1% of the bank as “severely trampled or denuded” as 

of 1993 (Liepitz 1994), and 13.4% of it as “disturbed” as of 1998 (King and Clark 2004). 

Bank trampling by anglers created a syndrome of bank devegetation and erosion well 

documented along the river, especially in the 1980s and early 90s (Lehner 1994; King 2009).  

Salmon runs and angler effort peaked at the same time of year when the water was near its 

highest stage and plants actively growing.  The ground along the river then was saturated, 
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slippery, and less cohesive than when dry or frozen.  Anglers walked parallel to the river one or 

two feet (roughly half a meter) from the water’s edge.  Their steps destroyed the plants and 

associated roots, while compacting and cutting the soil down into the water, often churning it into 

mud and dislodging sediment into the river.  The original banks tended to be naturally undercut 

by current, so the trampling undermined the edge between the path and the river, and the edge 

sloughed off into the river.  The anglers moved slightly inland and started a new footpath, 

repeating the cyclic process.  The result was the carving off of level, vegetated banks, and a 

gradual widening of the river channel.  Other effects included increased erosion, loss of 

overhanging banks, and loss of habitat for riparian plant species (Lehner 1994; King 2009).  At 

the mouth of Slikok Creek, the riverbank receded 20 ft (6 m) in three years due to this process 

(King 2009).  People also destroyed riparian habitat when sliding down steep riverbanks to access 

the water or when trampling or grabbing onto vegetation to exit boats or walk up and down the 

river. 

7.5.3  External influences 

After the recession, local control and capital investment diminished.  Outside ownership 

of land and businesses grew. 

Little new infrastructure was built, and much of that relied upon federal money.  Sources 

of government largesse include the Exxon Valdez oil spill settlement funds and Congressional 

appropriations orchestrated by Senator Ted Stevens, who took a personal interest in the Kenai 

River.57 

7.5.4  Area land-use patterns and trends 1986-1995 

Much less building took place after the recession than before.  Hardly any new residential 

building was inside city limits, and proportionately more was in exurban or waterfront areas.  

Most areas that saw substantial building at the time were on the Kenai River and popular with 

vacationers.  

Based on the “year built” information from the borough property-tax database, the most 

active areas included: 

57 One indication of Senator Stevens’ interest in the Kenai River was his role in sponsoring the Kenai River 
Classic fundraising event for the Kenai River Sportfishing Association. 
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• the Kalifornsky Beach Road vicinity, where subdivisions were developed near the Red

Diamond Center and the intersection with Echo Lake Road;

• Big Eddy;

• east of Soldotna by Boundary Road;

• Sterling west of the river; and

• Near Dow Island in the river south of Sterling.

Construction protocols became more sensitive to environmental concerns.  Enforcement

of borough, state, and federal river and land-use regulations improved.  Waterfront homeowners 

began using removable stairs, modern erosion-prevention techniques, and elevated, light-

penetrating walkways to care for their property.  These changes will be discussed in the next 

chapter. 

Fig. 69: Lower Kenai watershed development during the bust and recovery 
period.  Parcels in bright pink were developed in 1986 through 1995.  Tan 
denotes parcels built on before 1986.  The parcel boundaries are as of 2006.  Most 
building was outside of city limits, near Sterling, and on waterfronts.  Data from 
the KPB GIS property tax database. 
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7.6   Land use after 1995 

The socioeconomic trends of the early 1990s continued into the new millennium, but 

starting in 1996 significant local changes influenced land-use. 

7.6.1  Role of recreational real estate 

By 1996, the state and borough economies had recovered from the late 1980s recession. 

However, demand for new homes remained weak, and so did their construction.  Increasingly, 

new housing construction catered to the vacation market. 

Some buyers were quite wealthy.  As a result, many vacation homes, especially along the 

river, were not the rustic weekend cabins of yore, but multistory, luxurious getaways some locals 

called "McMansions" (Gease 2010; Mohorcich 2010; Painter 2010).  During the peak of the real-

estate boom around 2005, realtors experienced people paying cash, top dollar, for lots or 

buildings, sometimes sight unseen (Bagley 2009; Flagg 2009; McLane 2009; Lancaster 2010). 

Real-estate values soared, particularly in desirable areas such as the riverfront (Bagley 2009; 

Connors 2010; Lancaster 2010; P. Knight,58 personal communication, 2010).  Whereas in past 

decades, purchasers of recreational property tended to be local or Anchorage residents, more new 

buyers were from out of state (Flagg 2009; McLane 2009; Lancaster 2010). 

7.6.2  Diverging indictors of human footprints 

Population growth, as measured by the decennial US Census, is a conventional indicator 

of long-term trends in development and human impacts.  Other indicators with historical data 

available in the study area included the borough parcel database and the state ADOT traffic 

records (ADOT 2006).  These numbers suggest that, at least as far back as 1980, traffic and 

development (measured as either numbers of structures or areas of developed parcels) increased 

faster than the official population did.  This trend was most pronounced starting in the mid-1990s, 

when the population growth slowed (see Fig. 34). 

The difference could reflect smaller household sizes.  However, I found evidence that 

seasonal, vacation housing was the main driver of these trends.  The census is conducted in April 

(thus counting year-round residents), and census findings from 2000 and 2010 showed an 

increase in seasonally vacant housing on the Kenai Peninsula.  This implied that the peninsula 

had a growing “shadow population” that was present in summer, not winter; used services such as 

58 Paul Knight, KPB assessor, met with me on May 20, 2010, and explained changes in the assessed value 
of property fronting the Kenai River. 
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roads and landfills, but not schools; and did not show up on official counts.  This “shadow 

population” and the decoupling of land-use from official population trends have implications for 

government services, human impacts on the landscape, and sustainability of the social-ecological 

system. 

7.6.3  Area land-use patterns and trends 1996-2010 

Overall, new development and redevelopment both proceeded more slowly than during 

boom times but more rapidly than during the recession of the late 1980s.  The recession that hit 

the rest of the US housing market in 2008 was milder in Alaska than that of a generation earlier 

and mostly confined to vacation homes.  Earlier trends of rural rather than town building 

continued. 

How developers subdivided land changed in subtle ways.  Before the 1980s recession, 

developers prepared lots (with road access and utility lines), and buyers arranged for the house 

construction themselves.  During the 1990s and 2000s, only a few developers still turned large 

raw lots into residential subdivisions.  Instead they built houses and sold the results as turn-key 

packages (McLane 2009). 

One of the few areas with significant residential development after 1995 was the 

Kalifornsky Beach Road area, an unincorporated census-defined place, much of which is in the 

Slikok Creek or estuary drainages (Penner 2009).  Borough property records showed a lot of 

building there south of the river mouth and near Ciechanski Road.  Former Borough Economic 

Analyst Jeanne Camp told the Soldotna Chamber of Commerce in 2008 that federal estimates 

showed the Kalifornsky Beach area’s population at about 7,000 people, surpassing that of the 

City of Kenai for the first time.  She also noted that the City of Soldotna had modest growth (less 

than 10 people a year), but even with that small increase it was the only incorporated city on the 

peninsula showing any recent growth at all (Hermanek 2008b). 

Borough property tax records showed another flurry of building at Sterling.  More 

specifically, that included building near Sterling’s town center, and along Robinson Loop and 

Scout Lake Loop roads west of the Moose River. 

The City of Kenai, despite stagnant population, saw major commercial and civic 

construction projects near the turn of the millennium.  It courted large retailers, making land 

available northeast of the Kenai Spur Highway junction with Marathon Road.  Building along 

Marathon Road began in 1998.  The city leveraged federal funding to construct a fire-training 
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facility in 1998 and the Challenger Learning Center in 2000.  During the first decade of the 21st 

century Home Depot, Lowe's, and Wal-Mart opened stores in that neighborhood.  These "big 

box" retailers and their parking lots added a vast expanse of impervious pavement to an area 

between the wetlands north of Kenai and urbanized creeks draining into the estuary.  The City of 

Kenai also explored projects to fill small areas of tidelands along Bridge Access Road for 

commercial purposes and studied the feasibility of building a major retaining wall at the bottom 

of the river-mouth bluff to slow erosion of the eastern portion of Old Town (Neyman 2002; 

Reynolds and Varner 2005). 

In the latter years of the first decade of the 21st century, the first condominiums were built 

in the KRW.  A condominium complex was built in the heart of Soldotna in 2007, between the 

Sterling Highway and the river.  In other places, owners opted to sell off units in what had been 

Fig. 70: Lower Kenai watershed development during the new millennium period.  Parcels 
in bright pink were developed in 1996 through 2005.  Tan denotes parcels built on before 
1996.  The parcel boundaries are as of 2006.  Most building was outside of city limits, near 
Ciechanski or Jim Dahler roads, and on waterfronts.  Data from the KPB GIS property tax 
database. 
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hotel space (e.g., Kenai River Condos at Big Eddy, http://kenairivercondo.com/).  The national 

economic recession and the resulting weak real-estate market slowed sales of these units.  People 

concerned about the Kenai River did not want this type of development and worried that 

changing market trends could inspire a future wave of condominium development.  This high-

density development could put additional pressure on river habitat via increased impervious 

surface and foot traffic (Fisler 2009; Gray 2009; Connors 2010; Gease 2010; Mohorcich 2010; 

Ruffner 2010). 

7.7  Amenity migration and exurban development 

Demographic shifts and development patterns near the Kenai River strongly resembled 

those seen in other parts of the rural western US that attracted migrants in the late 20th century.  In 

the 1970s rural sociologists and land-use planners began studying two interrelated trends that they 

called “amenity migration” and “exurban development” (Gosnell and Abrams 2011).  They 

defined amenities as attributes that enhance a location as a place of residence (McGranahan 1999) 

and amenity migration as “… the movement of largely affluent urban or suburban populations to 

rural areas for specific lifestyle amenities, such as natural scenery, proximity to outdoor 

recreation, cultural richness, or a sense of rurality ...” (Abrams et al. 2012, 270).  Sociologists and 

geographers studied amenity migration as a socioeconomic phenomenon transforming “gateway” 

and other attractive rural communities (Howe, McMahon, and Probst 1997; Gosnell and Abrams 

2011).  Exurban development, also called “rural sprawl” or “rural residential development,” was 

defined as “… low-density residential development scattered outside of suburbs and cities, and as 

commercial strip development along roads outside cities” (Daniels, cited in Theobald 2005).  

Landscape ecologists and planners studied it as a type of land use transforming landscapes and 

ecosystems (W. Travis 2007; Abrams et al. 2012).  Researchers found these patterns in several 

US regions and in other affluent countries, particularly ones with rural districts or low population 

densities such as Scandinavia, Australia, and Scotland, but most studies focused on western parts 

of the US (Gosnell and Abrams 2011).  Case studies included Colorado, the greater Yellowstone 

area, and California’s Sierra Nevada foothills (Hansen et al. 2002; Wohl 2005; W. Travis 2007; 

Gosnell and Abrams 2011).  Few studies considered Alaska (Kruger 2006); in fact it was 

intentionally excluded from some (Lamb 1983; McGranahan 1999; Theobald 2005).  The main 

difference between Alaska and the other states is that new development typically occurs on wild 

http://kenairivercondo.com/
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lands in Alaska, whereas elsewhere it usually changes land previously modified by agriculture, 

mining, or forestry. 

Development and demographic trends on the Kenai Peninsula, particularly in locales such 

as Homer (Kruger 2006) and the lower Kenai River corridor, matched those described in amenity 

migration and exurban development studies elsewhere (Howe, McMahon, and Probst 1997).  On 

the Kenai Peninsula, civic, tourism, and real-estate advertisements trumpeted the main amenities 

attracting people.  These were scenery, public lands, water, wildlife (including salmon), outdoor 

recreational opportunities (including fishing), open space, the frontier mystique, and relatively 

mild climate (in the regional context of Alaska). 

Central Kenai Peninsula traits associated with amenity migration during the study time 

frame were: 

• Population growth driven by migration rather than job opportunities (McGranahan 1999;

W. Travis 2007; Gosnell and Abrams 2011).

• Migrants more likely (relative to previous residents) to be wealthy, seasonal, retired,

independent of the local jobs market, less informed about local conditions and culture,

and more concerned about the environment and quality of life (Kruger 2006; Gosnell and

Abrams 2011; Abrams et al. 2012).

• Land uses shifting away from production and extraction activities towards recreation or

conservation uses (McGranahan 1999; Gosnell and Abrams 2011; Abrams et al. 2012).

• Employment declines in manufacturing, mining, and farming sectors coupled with

increases in services, construction, and seasonal work (Howe, McMahon, and Probst

1997; Gosnell and Abrams 2011).

• Rising real estate prices (Howe, McMahon, and Probst 1997; Gosnell and Abrams 2011).

• High percentage of real estate controlled by nonresidents and seasonally vacant (W.

Travis 2007).

Analysts from other states warned of potential problems and disruptions associated with

amenity migration, including: 

• Culture clashes and power shifts between old and new residents;

• Widening income disparities;

• Failure of local governments to handle the demands of rapid growth; and
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• Shifting of local economies from former revenue sources to fickle and seasonal tourism

and recreation, with resulting turnover of businesses (Howe, McMahon, and Probst 1997;

W. Travis 2007; Gosnell and Abrams 2011; Abrams et al. 2012).

On the Kenai River, these problems and disruptions related directly to salmon fisheries

and real estate.  In most of the western US, the traditional rural economies relied on agriculture 

(cropping or ranching) and mining.  In my study area, fish as well as land were redirected from 

commercial export production to recreation and personal use.  Salmon allocation battles presented 

an analogy to the situation in western agriculture regions, with traditional commercial fishermen 

in the role of ranchers and sport-fishing interests like so-called “hobby farmers.” 

Most recent land development in the lower Kenai River corridor corresponded to the 

exurban paradigm.  Theobald (2005) defined development by housing density and assigned 

exurban development a range from 1.68 to 40 acres (0.68 to 16.2 ha) per structure (see Table 6).  

He found the area of land in the Lower 48 covered by exurban development was seven times 

more than that covered by suburban and urban land use combined, and that the exurban area was 

expanding 25% faster than population growth in the final decades of the 20th century (Theobald 

2005).  By 1985 most of the developed land area in the lower Kenai River corridor met his 

density criteria for exurban status (see Fig. 77).  

Exurban development takes three typical forms – isolated homes, linear development, 

and discontinuous subdivisions (Lamb 1983) – all seen on the central Kenai Peninsula.  Potential 

socioeconomic problems associated with such rural sprawl include: 

• High costs to provide public services such as road maintenance and emergency services

to far flung, low-density residential areas (Howe, McMahon, and Probst 1997);

• High fuel consumption due to commuting distances and dependency on private autos (W.

Travis 2007); and

• Personal isolation (the flip side of privacy) (Lamb 1983).

Exurban ecological effects may be larger than most people realize due to the vast area of

land affected and the penetration into wilderness (W. Travis 2007; Abrams et al. 2012).  

Geographer William Travis wrote, “…[T]he spread of large-lot, low-density residential and 

commercial land uses across large swaths of open land … may very well turn out to be the most 

detrimental development landscape in the West” (W. Travis 2007, 112).  Effects are complex and 

localized.  They may, in some circumstances such as repurposing farmland into more natural 

landscapes, restore ecosystem functions (Abrams et al. 2012). 
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In landscape ecology terminology, the archetypal exurb mostly ‘perforates,’ 

rather than completely transforms, habitat.  That is, houses and even whole 

subdivisions are relatively isolated, each creating an individual “zone of 

influence” in a comparatively natural landscape (W. Travis 2007, 123). 

Assessing partial land change such as suburban and rural residential development remains a 

challenge to the emerging field of land-change science (Ramankutty et al. 2006).  Deleterious 

effects may include: 

• Disruption of fragile, rare, or critical habitat such as migration corridors (Hansen et al.

2005; Abrams et al. 2012);

• Fragmentation of habitat (Abrams et al. 2012);

• Introduction of invasive species, diseases, or predatory pets (Hansen et al. 2005; Abrams

et al. 2012);

• Disruption of natural disturbances such as fires and floods (Hansen et al. 2005);

• Declines in biodiversity (Hansen et al. 2005); and

• Cross-boundary effects such as noise, recreational activities, and conflicts with ranging

wildlife (Hansen et al. 2005; Abrams et al. 2012).

Rural residential development is associated with poorly understood delayed or threshold affects, 

and can last far longer than land uses such as timber harvest, mining, or farming (Hansen et al. 

2005).  Dispersed settlement by newcomers may challenge resource managers to educate naïve 

residents, modify fire management procedures, and adopt more proactive land-use planning and 

regulation (W. Travis 2007; Abrams et al. 2012). 

On the Kenai Peninsula, exurban land use influenced conflict with bears, retreat of 

sensitive species such as loons, public complaints about forest-fire smoke, and control of off-

road-vehicle activity.  Amenity migration affects both the land use and management of the KRW 

on multiple levels, but exurban sprawl is more pronounced away from the main river.  

Development of rustic home sites directly and indirectly influences tributaries, particularly in the 

drainages of Soldotna Creek, small creeks (often unnamed), and on the south side of the main 

river. 
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7.8  Damaged areas 

After tracing land-use through time it is possible to summarize changes by focusing on 

the habitat areas of greatest concern.  Evidence from interviews, imagery, historical records, and 

GIS-based maps pointed to times and places where people’s alterations of land was most likely to 

diminish salmon habitat. 

Following are descriptions of seven parts of the lower watershed where interactions 

between development and fish habitat have been problematic: the estuary, Slikok Creek, Big 

Eddy, downtown Soldotna, Soldotna Creek, downtown Sterling, and the stretch from Naptowne 

Rapids to Kenai Keys. 

7.8.1 The estuary 

Anthropogenic alterations to the river estuary began before this study period.  From 

prehistoric times through at least the 1950s people dumped refuse from the village and fish 

processors directly into the estuary (Augustine 2002).  The City of Kenai’s 1962 Comprehensive 

Plan suggested, but did not state explicitly, that the city was dumping raw sewage into the river 

before modern facilities were built (ASHA 1962), and the city manager told me that treated 

effluent still sometimes backs into the area during high tides (Koch 2009).  Construction of the 

WW2 airstrip introduced the first large impervious surface but also dammed and rerouted small 

creeks running through the old village.  After the war, the fish processing plants along the estuary 

began using bulwarks and fill instead of treated pilings to build waterfront docks and related 

infrastructure (personal observation).  Subsequent road building and related gravel pits continued 

damage to aquatic habitat. 

The small creeks entering the estuary below Beaver Creek offer examples of piecemeal, 

cumulative damage related to urbanization. 

• Shqit (Boraas 2009b), Campground (Elliott and Finn 1984) or “No-name” Creek (KWF

2007b) empties right at the river mouth (RM 0) behind a spit.  Airport projects radically

transformed its east branch.  The upper portion was dredged and channelized to form the

floatplane basin circa 1965.  In the 2000s, the Kenai Watershed Forum began monitoring

the creek’s drainage for pollution related to urbanization (KWF 2007b).

• Ryan Creek runs from the wetlands north of town through the Airport Industrial Park

Subdivision into a ravine before passing into the river near RM 0.9.  During the WW2

airport construction (as seen on old imagery), it was channelized to improve drainage but
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more recently the city established park strips along it (personal observation).  In the late 

1970s, a portion was covered over by the Spur Highway; subsequently about 135 m (440 

ft) of it flows underground. 

• A long, unnamed creek flows south under the Spur Highway, through the residential area

near Candlelight Drive, past the Kenai Golf Course, and down to Beaver Loop Road.

Old maps and images show that it originally continued across the tidal flats and entered

the river near RM 2.1 (called Pullout Creek in Elliott and Finn 1984).  Later photos show

that Beaver Loop Road and adjacent gravel pits stopped the original course.  Now the

water instead flows west along Beaver Loop, under Bridge Access Road, through an

artificial ditch and enters the river near the City of Kenai Boat Launch at RM 1.9 (called

Boat Launch Creek in Elliott and Finn 1984).  The original creek mouth persists but looks

smaller.

• Home Creek (Elliott and Finn 1984) and associated wetlands on the Cone homestead

along Beaver Loop Road were altered.  Starting in the 1960s, Chester Cone created a

large gravel pit north of the road that captured a small creek there.  He dredged the lower

creek, which empties into the main river near RM 6.8, subsequently described as a

drainage ditch made in 1978 (KPB Planning Commission May 1, 1979), and he put fill in

adjacent wetlands (Resource Development Council for Alaska 1982).  These activities

provoked conflict with the Corps of Engineers (KPB Planning Commission May 3, 1982;

Resource Development Council for Alaska 1982) and other people interested in fish

habitat until the state purchased 100 acres (40 ha) of the wetlands using oil-spill

settlement funds (Exxon Valdez Oil Spill Trustee Council 2007).

• Kalifornsky Beach Road crosses two creeks that enter the river from the south at RM 4.3

and 5.0.  The first also was dammed for many years by beavers that plugged the culvert

(personal observation).  The second, called Kalifonsky Creek by Elliott and Finn (1984),

has two branches.  Kalifornsky Beach Road partly dammed the western fork near its

junction with Bridge Access Road, creating a pond by the adjacent building-supply store.

Blair Martin reported salmon fry rearing in that pond (B. Martin 2010).  The smaller,

eastern branch of the creek flows through the Diamond M Ranch, where a small

driveway causeway dams up its headwaters (personal observation).  It is show in Fig. 62.
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 According to the online ADFG anadromous streams catalog, salmon were found in all 

those creeks except Ryan (ADFG 2013).  The only study done on the role (or potential role) of 

the estuary creeks as salmon spawning or rearing habitat was in 1983, when federal fisheries 

biologists caught salmon fry in them (Elliott and Finn 1984). 

Fig. 71: Creeks of the Kenai River estuary.  Base photo from 1951 (Rieger et al. 
1962) with bluff edge, airstrip, roads, and paths of the time highlighted.  Boat 
Launch Creek did not show on the photograph.  The Cone property and Home 
Creek are to the east and not included.  Creek names from Elliott and Finn (1984) 
or Boraas (2009b).   
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Studying and managing estuary habitat presents extra challenges.  Riparian conditions are 

not comparable to habitat metrics elsewhere because of the wide, sometimes-inundated tidal 

floodplain.  In the estuary, the river has two banks as much as 0.7 mi (1.1 km) apart: a proximal 

low bank containing the normal flow, and a wider flood bank (often a bluff) that contains high 

waters of flooding or extreme high tides.  The brackish waters and tidal fluctuations create a 

complex and dynamic ecosystem with distinct organisms.  Modern humans use the area for 

industrial fish-processing plants or (recently) intense pulses of dipnetting.  The City of Kenai 

regulates that land (ASHA 1970; Fisler 2009; personal observation) and has part of it zoned for 

“conservation” and part for “industry” (Reynolds and Varner 2005). 

7.8.2  Slikok Creek 

The Dena’ina had a prehistoric village along lower Slikok Creek, and old cache pits 

indicated that salmon were critical to their diet (Mobley 2006; Boraas 2009a).  The headwaters 

originate in protected wetlands inside the Kenai National Wildlife Refuge, where Slikok mingles 

with the headwaters of Coal Creek, a tributary of the Kasilof River (Gracz 2009). 

In the 20th century old footpaths linked Slikok to other settlements (R. Reger 2009), and 

in 1948 the Sterling Highway crossed headwaters of the creek at highway Milepost 99.5.  The 

drainage was not homesteaded until the late 1950s (BLM 2010), when Kalifornsky Beach Road 

construction began with “Cat skinner” Morris Coursen bulldozing through the creek in April of 

1956 (Fair 2010b).  Section 36 of T5N, R11W, where the creek flows into the main river, was set 

aside for public educational use (BLM 2010).  Land at the creek mouth became the state-run 

Slikok Creek Recreation Site, and land just downriver became the campus of Kenai Peninsula 

College. 

The Slikok drainage includes an exurban subdivision mostly developed in the 1970s, 

farms (mostly hay fields), a large junk yard 200 ft (60 m) from the creek, and the main borough 

landfill.  Although not urbanized, much of its length is deforested and unshaded (V. Litchfield, 

personal communication, 2013).  It is one of the few peninsula drainages damaged by grazing 

livestock (Tarbox 2010).  Near the Sterling Highway, gravel pits reach within 210 ft (65 m) of the 

creek, and one informant said silt from the pits had damaged aquatic habitat (B. Martin 2010).  

The City of Soldotna extended utility lines to the college, and had some difficulty digging them 

under the creek bed (Wood 2009; McKinley and Litchfield 2009).  Some areas around Slikok 

have experienced extensive off-road vehicle activity (Penner 2009; B. Martin 2010).  In the 
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1980s, a clearing 250 ft (76 m) from the creek was used for emergency training, and petroleum 

contamination was later found in the ground there.  Remediation work was done there from 1992 

through 2012, but as of 2013, ADEC still listed it as an active toxic site (http://dec.alaska.gov 

/Applications/SPAR/ CCReports/Site_Report.aspx?Hazard_ID=454). 

Anglers seeking river access discovered the mouth of Slikok Creek and parking available 

at both the recreation site and the college.  This created intense pedestrian traffic during the peak 

fishing season.  ADFG identified the Slikok mouth as a site of rampant erosion due to bank 

trampling (King 2009).  Initial efforts to construct protective platforms and walkways to protect 

both habitat and access yielded poor results (Gease 2010). 

Slikok passes under Arc Loop, the Sterling Highway, Kalifornsky Beach, and College 

roads.  After 2000, culverts that had blocked fish passage at the three major roads were replaced 

(Kohl 2006d).  A radio-tagging experiment showed that salmon fry reacted to the culvert 

replacement at Kalifornsky Beach Road with immediate expanded habitat use (King 2009; 

Wartinbee 2009; Ruffner 2010).  The Kenai Watershed Forum identified the drainage as infested 

with invasive reed canary grass and began eradication efforts there in 2009 (Cella 2010). 

Despite these habitat restoration efforts, threats such as widespread development and 

rising water temperatures remain.  Critics59 mentioned bears, pollution, off-road vehicle traffic, 

excess woody debris, and nearby fishing as other potential factors reducing the number of 

chinook reaching spawning grounds (Randa 2003; Tarbox 2010).  The few stream surveys 

undertaken suggested continuing declines and far fewer fish than past decades (Ruffner 2010; 

Tarbox 2010). 

7.8.3  Big Eddy 

Named for the tight loop in the river, Big Eddy is particularly prone to erosion and 

channel meandering (Scott 1982).  RiverQuest, to be discussed in Ch. 8.6, is only the most recent 

and egregious site in the stretch from RM 13.8 to 17.5 extensively modified by riverfront 

recreational development.  The low land, created by accretion, contrasts with the steep, tall banks 

along much of the lower river and makes it easier for people to access the water.  The low land 

also is vulnerable to flooding (USACE 1967; McLane 2009). 

Land at Big Eddy was among the first homesteaded in the area, with Alex Bodnar staking 

a riverfront claim there in 1947 (BLM 2010).  Big Eddy Road, from the Kenai Spur Highway 

59 This topic was discussed in an online fishing forum called OutdoorsDirectory.com. 
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Fig. 72: Big Eddy, west end in 1977.  Canals, devegetation, recreation sites, and erosion scars 
on the outside bend are visible.  Photo by USACE, printed in Scott (1982). 

down the hill to the low loop, dates from the 1950s.  In 1959, a pipeline was built from the Kenai 

natural gas field to Anchorage, crossing the main Kenai River just south of Big Eddy by RM 17.  

Floods during the 1960s damaged structures in the area, and the USACE identified it as 

floodplain unsuitable for development (USACE Alaska Corps of Engineers 1978). 

 The area was one of the first on the river to host commercial fishing resorts and high-

density recreational subdivisions.  Aerial imagery showed two artificial harbors excavated on it 
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by 1968.  In the early 1970s, pioneering salmon-fishing guide Harry Gaines set up shop there 

(Gaines and Freedman 1991), and developers created Salmon Run Acres subdivision on the 

northern edge (KPB Plat Map KN197464).  For several years, a flurry of riverfront development 

concentrated in that area (McLane 2009).  In 1975, neighbors, the Kenai Conservation Society, 

and ADEC objected to a proposal to dredge canals in the Salmon Run Acres subdivision.  ADEC 

representative Howard Keiser told the borough planning commission that the developers already 

had dug the canals illegally (KPB Planning Commission April 21, 1975).  The developers 

prevailed; aerial photos show that over the next several years they expanded canals throughout 

the subdivision, taking advantage of swales from old river meanders.  Around the same time, 

campgrounds opened on the west end of 

the Big Eddy loop, across from it at 

RiverQuest (then named Porters’) and 

Riverbend (Cho 2009), and closer to 

Soldotna at the end of Knight Drive 

(McLane 2009).  The campground at the 

loop’s tip also excavated a boat basin.  

This was soon followed by Poachers’ 

Cove (described above in section 7.4.2), 

an even bigger basin and development 

about a mile upstream. 

Although the planning 

commission approved them unanimously 

at the time, developments at Big Eddy 

were controversial enough to inspire 

later crackdowns by both the USACE 

and borough (Fisler 2009).  By the 1980s, the Big Eddy area acquired a reputation as an eyesore 

(Fisler 2009), nexus for poaching (Titus 2010), and hotspot for severe erosion associated with 

land development and fishing activity (Gaines and Freedman 1991; Flagg 2009).  Repeated 

flooding concerned regulators and biologists (USACE Alaska Corps of Engineers 1978; Fisler 

2009).  Fluvial geomorphologist Kevin Scott (1982, 30) referred to the Big Eddy area when he 

wrote: 

Fig. 73: Poachers Cove riverfront during high 
water, 2009.  Photo by S. Loshbaugh. 
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The canals create a point of attack for flood flows to cut through and peel away 

the surficial layer and erode the underlying channel deposits.  Once a channel is 

formed in the underlying gravel, the potential is for a cutoff and a diversion of 

the entire channel through that point in the neck of the meander. 

After the borough banned high-density recreational subdivisions in 1984, that sort of 

development ceased.  Construction of lodges and private buildings on pilings continued.  By the 

time the borough adopted its riparian protection ordinance in 1996, nearly all the private 

riverbank land by Big Eddy already was developed.  Aerial imagery and borough property-tax 

records showed that over the years considerable rebuilding went on in the area, with more 

valuable vacation homes displacing trailers.  After 2000, during the national real-estate boom, 

some land owners attempted to profit by selling off lots or converting resorts to condos.  Dohn 

Cho, manager of the Riverbend Campground at RM 14, reported that investors with such 

intentions offered his family lavish sums for their property (Cho 2009). 

By the 1990s, in contrast to the 1970s, many property owners in the Big Eddy area were 

involved in conservation and restoration efforts.  The Kobylarz family sold more than 1,000 ft 

(300 m) of riverfront to the state (EVOS Trustee Council 2007).  Others, such as the Chos, 

worked with agencies to restore damaged riverbanks (Muhlberg and Moore 1998; Cho 2009). 

The habitat condition around Big Eddy no longer is worsening, but it remains a 

problematic area due to erosion, flooding, and dense development. 

7.8.4  Downtown Soldotna 

Soldotna’s largely paved commercial center lies within 0.25 mi (400 m) of the water, and 

7.5 mi (12 km) of the Kenai River winds through the town.  Despite recent dense settlement, two 

factors have protected the Kenai River from anthropogenic damage within city limits.  One is the 

river’s morphology in the area: it runs through a deep, armored channel that is stable, limits 

riparian use, and resists erosion.  The other is that the density of settlement was essentially 

nonexistent until 1947 and very sparse until the 1960s. 

Early problems the town caused salmon habitat included contamination from the Alaska 

Road Commission maintenance facility opened in 1956 at RM 22 (Barrick 1984), effluent from 

wastewater after the city began water and sewer service in 1968 (Litchfield and Kyle 1992), 

several toxic waste sites dating from the 1970s (ADEC 2012), fill by the lodge and the bridge 
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(Barrick 1984), and runoff from paving that became common in the 1980s (Bonebrake 2009).  

However, the town’s residents set aside riverfront property as parks, took a lead in regulating 

riverbank development, pioneered riverbank restoration techniques, and modified utility 

procedures to reduce pollution (Bonebrake 2009; Wood 2009; Lancaster 2010). 

Potential to damage the adjacent river due to high-density development (manifested as 

impervious surfaces, foot traffic, and risk of spills) remains, but Soldotna has an impressive 

tradition of river stewardship.  To maintain that stewardship, however, will require on-going 

investment.  The city needs to pursue best-available effluent treatment, runoff minimization, and 

to avert incremental problems such as impervious surface thresholds. 

7.8.5  The Soldotna Creek drainage 

Soldotna Creek is unusual among Kenai River tributaries because so much of its area is 

private property, whereas most other headwaters lie within federal conservation lands.  

Development arrived on its banks abruptly in 1947, when settlers claimed several of the area’s 

Fig. 74: Lower Soldotna Creek with a sign about the East Redoubt culvert.  Photo by S. 
Loshbaugh. 
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first post-war homesteads in its drainage.  The Sterling Highway crossed it at creek mile 2, and 

the culvert at that crossing became an obstacle to salmon passage (M. Mullen 2009; F. Mullen 

2010).  Settlement occurred not only on the lower creek, in what became the center of Soldotna, 

but also in the headwaters at the Mackey Lakes, homesteaded in 1947 (BLM 2010) and 

subdivided in 1960 (KPB plat KN792). 

By the 1970s, exurban development spread along a network of roads and lakeshores 

accessed via Mackey Lake Road.  In the early 1970s, people dug gravel pits as close as 120 ft (37 

m) from the creek just north of the Sterling Highway.  Fisheries biologists believe northern pike

were illegally introduced into Derks Lake in the 1970s and spread into adjacent creeks of the 

drainage during high water (S. Loshbaugh 2000b; R. Massengill, personal communication, 2013). 

The ADOT moved a pile of road salt to a vacant gravel pit east of Soldotna in 1997 and, 

shortly afterwards, observers noticed it was leaching into lower Soldotna Creek and killing 

vegetation (S. Loshbaugh 2000b).  In an unrelated incident in the late 2000s, a landowner 

attempted to dig a floatplane basin near the creek.  The basin captured the creek, and the owner 

had to restore the site (B. Martin 2010). 

Nonetheless, luck has improved for Soldotna Creek in recent decades.  The City of 

Soldotna established Soldotna Creek Park on the south side of the creek’s mouth in 1988.  In 

1992, the state replaced the Sterling Highway culvert (Parry, Rozen, and Seaman 1993), and the 

crossing at East Redoubt Road also was rebuilt (personal observation).  The leaching salt pile was 

removed promptly (personal observation).  The Mullen family, which owned a large amount of 

land along the lower creek, placed 40 acres (16 ha) into conservation easements with the 

Kachemak Heritage Land Trust in 1999, including the north side of the creek mouth (Kachemak 

Heritage Land Trust 1999; M. Mullen 2009).  The borough added the creek when it expanded its 

riparian setback ordinance in 2000 (KPB Ord. 2000-08).  At a 2013 conference, ADFG biologist 

Rob Massengill announced plans for a major effort to extirpate pike from the drainage beginning 

in 2014. 

Replacing culverts and protecting land along the creek via riparian setbacks and 

conservation lands are major steps toward restoring salmon habitat in Soldotna Creek.  Removing 

pike would be a major improvement.  However, extensive development in the drainage 

undermines the long-term sustainability of salmon there. 
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7.8.6  The Sterling/Naptowne area 

The Moose River is the largest tributary of the lower Kenai, flowing south from wetlands 

in the Kenai National Wildlife Refuge to enter the mainstem at RM 36.  Archeologists found 

signs of a prehistoric village on the south side of the Kenai River across from the Moose River 

confluence (D. Reger 1999).  In the early 20th century, however, the only structure at the site was 

a cabin on the western shore used until the 1930s as shelter by dog mushers on runs from Cooper 

Landing to the village of Kenai (Pedersen and Pedersen 1976). 

When the corridor opened for homesteading, settlers filed on all the land on the north 

bank of the Kenai River from RM 36 to 39, and along the Sterling Highway from Mileposts 80.5 

to 82.5.  Imagery from 1950 shows side roads and river access points built by Kenai RM 36 and 

38. At the time of the 1957 Swanson River oil strike, the community was about the size of

Soldotna, with a resort on the west side of the lower Moose, and an airstrip and commercial 

district east of the confluence.  People began building riverfront homes and cabins, especially 

along Midway Drive.  No development occurred south of the river until 1960 (BLM 2010). 

In the years that followed the oil strike, the area saw rapid development and subdivisions 

near the rivers.  Beginning in the late 1970s, the ADEC identified several sites in the old 

Fig. 75: View of Sterling area, 1950. The Naptowne settlement is visible east of the  
Moose River confluence (left), with Midway Drive, Anna Lane, and an airstrip, plus the 
road to Bing’s Landing at the Naptowne Rapids (right).  Image by the US Air Force via 
USGS. 
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Naptowne business district as contaminated (ADEC 2012).  Circa 1974, homesteader Walt 

Pedersen dammed a small creek flowing into the lower Moose, creating an artificial pond and 

floatplane basin.  Around the same time, interest in recreational fishing prompted more riverfront 

landowners to excavate artificial harbors and build in-river structures such as jetties and docks.  

Sam McLane (2009, min. 50) noted: 

There were quite a few groins along that area, upstream of Moose River.  

Because you could, when the river’s real low, you can get out there with a 

bulldozer … and move a few boulders around, stack some gravel up and make a 

fishing hole, or make a spot to launch a boat. 

When the Corps of Engineers first surveyed such structures in the late 1970s (cited in 

Scott 1982), it flagged the Midway Drive area as degraded with respect to salmon habitat.  

Following the establishment of the KRSMA in 1984, such development halted and some such 

Fig. 76: Midway Drive area, Sterling, 1977.  Midway Drive was built about 1950 from 
the highway to the river at RM 38.  Landowners constructed an array of launch ramps 
and items protruding into the river.  Photo by USACE, printed in Scott (1982). 
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structures were removed (Mohorcich 2010). 

While Sterling businesses languished, the area attracted a large amount of rural 

residential development, often seasonal.  Extensive wetlands, especially north of the highway, 

limited development in some areas. 

Removal of in-river structures and cleanup of contaminated sites doubtless have helped 

salmon habitat.  Biologists worried that pike could colonize the Moose River drainage (Petri 

2009e).  The riverbank, at least on the north side, has been densely developed for decades, 

although the area seems stable at present. 

7.8.7  Naptowne Rapids to Kenai Keys 

The Kenai River from the Skilak outflow to the Naptowne Rapids (RM 39.4 - 50) is 

prone to movement and erosion (Scott 1982).  Prior to the study period, land just below the lake 

was the site of a 19th-century Dena’ina settlement, Stepanka’s Village, on the south (Boraas 

2009a) and, in the mid-20th century, a military recreation camp on the north (G. Titus, personal 

communication, 2010).  The 4.5 mi (7.2 km) below the lake became part of the wildlife refuge, 

but starting at RM 45.5 (the border of Range 8 West) this section of the river was opened for 

homesteading in 1947.  

Despite the isolation, flooding, boggy ground, and lack of road access, riverfront land in 

the area was among the first claimed (BLM 2010).  Moreover, the federal Land Office offered 

small tracts along the riverbank on both sides between RM 45.5 and 39.4, in sections 21, 26, 27, 

and 35 (BLM 2010).  In 1948, settlers successfully staked one small tract (at RM 39.6) and four 

large homesteads in the area including land now known as Dow Island, Kenai Keys, and two 

south of the river60 (BLM 2010).  The Land Office’s promotion of small riverfront tracts, some 

more than a mile from the highway, and the prior settlement patterns in the upper river suggest 

that federal agents thought the area more suitable for outdoor recreation than agriculture. 

By 1950, a rough road linked the Sterling Highway to the first small tract and the river.  

Bing Brown of Sterling used adjacent land to access the river for the area’s first guided sport-

fishing business (Ford 2000), and by 1954, when surveyors mapped the area for hydropower 

potential, there were at least three structures near what is now the Bing’s Landing State 

Recreation site, visible on a map the USGS published in 1957.  Few aerial images of that area 

from the 1950s and 60s were available, but by 1968, they showed cabins, jetties, and roads 

60 One across from Dow Island and one on the lower Killey River. 
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accessing the water along the river’s north bank from Bing’s Landing to near Dow Island.  

Several cabins without road access were visible near Kenai Keys and on the south riverbank.  In 

the early 1970s, roads reached the south side of that stretch of the river, developers excavated 

canals at Kenai Keys (see Ch. 7.4.1) and subdivided Dow Island (KPB plat map KN197276).  

Recreational development boomed along that part of the river. 

That area of the river never urbanized.  It had no industrial activity, and uplands remained 

sparsely developed even after 2000.  The critical land-use issue was the disruption of erosion and 

sedimentation processes.  The soil was particularly prone to erode, so riverfront property owners 

adopted desperate and creative methods to shore up their banks.  Biologists and geologists 

repeatedly noted that many bank-protection structures in that area were ineffective and degrading 

to fish habitat (USACE Alaska District 1975; Barrick 1984; Inghram 1985; Bradley Smith 1986).  

Boat and foot traffic contributed to erosion.  Anthropogenic erosion combined with increasing 

glacial melt and natural processes to increase turbidity in the Kenai River, threatening to reduce 

fish food and smother spawning sites. 

Table 17:  Summary of problems in damaged areas of the lower watershed. 

Area Major river habitat problems for … 
Salmon People 

Estuary & its 
drainages 

Loss of rearing creeks; degraded 
water quality; altered banks 

Erosion; degraded water quality; 
managing dipnet fishery 

Slikok Creek 
drainage 

Inadequate culverts; pollution; 
warm water; invasive reed canary 
grass; trampling by confluence 

Replacing culverts; managing off-road 
vehicles & agriculture; pollution; 
managing angler access 

Big Eddy Degraded banks; runoff; turbidity; 
siltation; artificial canals 

Flooding; extensive, damaging riparian 
development “grandfathered in” 

Downtown 
Soldotna 

Pollution: sewage effluent, 
contaminated groundwater, urban 
runoff 

Minimizing pollution; impervious 
surfaces; managing riparian land & 
angler access 

Soldotna Creek 
drainage 

Wetlands & riparian damage; 
inadequate culverts; invasive pike 

Replacing culverts; managing uplands; 
eradicating pike 

Downtown 
Sterling 

Degraded banks; runoff; polluted 
groundwater 

Restoring riverbanks; cleaning up toxic 
spill sites 

Naptowne Rapids 
to Kenai Keys 

Degraded banks; turbidity; 
siltation; artificial canals 

Erosion; flooding; off-road vehicles; 
riverbank restoration; aging septic 
systems 
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In 1981, the state acquired Bing’s Landing and converted it to a state recreation site 

(Alaska Division of Parks 1982), adding elevated walkways and other protective measures in the 

1990s (G. Seaman 1995).  Land-use regulations, adopted in the 1980s and 90s, halted the most 

destructive riparian activities.  The state also declined to permit dredging to maintain the canals at 

Kenai Keys, leading to their gradually filling in with deposited sediments (Goings 2010).  Several 

residents along the river there invested in state-of-the-art riverbank restoration projects (Goings 

2010; personal observation). 

This part of the watershed saw continued development in the early 21st century and 

increased boat traffic (Sinclair 2009). 

7.9  Landscape analysis 

The landscape analysis used GIS to examine parcel and structure data, based on the 

borough’s parcel database with additions and corrections from aerial imagery, interviews, and 

historical information.  It was limited to the lower river below Skilak Lake because most 

development after WW2 was in that area.  Parcel counts showed that 93% of all parcels and 94% 

of developed parcels were in the lower river corridor, as were 96% of watershed households 

according to the 2010 US Census. 

7.9.1   Challenges in studying the landscape 

Landscape studies of Alaska in general and the Kenai Peninsula specifically have yet to 

be standardized and coordinated.  Problems included: 

• Inconsistent land-cover classifications (O’Brien 2006; Gracz 2009);

• Sample areas restricted by artificial rather than natural boundaries;

• Results not available to the public or other scientists; and

• Lack of communication among different entities or disciplines working in the area.

For example, glaciologists measured retreat of glaciers feeding the Kenai River, such as Skilak 

Glacier.  New techniques and tools in the 21st century such as global positioning systems and 

remote sensing allowed them to monitor glacial extent.  However, the Harding Icefield and 

Spencer-Blackstone Complex were studied separately, sometimes only the terminus positions of 

individual glaciers were measured, and surveys were infrequent and irregular.  Results were not 

conveyed directly to local people (personal observation).  The results of glacier-retreat studies 
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had not been integrated with other projects such as the scenarios generated by the Kenai 

Watershed Forum’s ALCES project (Sims et al. 2006) or the Scenarios Network for Alaska and 

Arctic Planning (SNAP) (N. Fresco, personal communication, 2013).  Entities working to 

improve local landscape study capability at the time of my project included the Kenai National 

Wildlife Refuge, the Kenai Watershed Forum, and the borough GIS department.   

7.9.2   Available land-use data for the watershed 

Land-use data of interest for this project included land-cover mapping, property records, 

and indicators of the “human footprint” on the landscape.  Available land-cover mapping was not 

usable due to inconsistency, incompleteness, and the lack of time series. 

Property records proved most useful.  The main sources were BLM records of federal 

homesteading and other land transfers, and the KPB property-tax-assessment records on land 

parcels.  Both are described in detail in the methods section (Ch. 3.1).  Despite errors in both 

property datasets, the size and overall accuracy of the government files provided robust 

information on nearly 20,000 parcels in the developed lower river corridor.  The borough’s 

information, made available in GIS format to the public through its interactive “parcel viewer” 

web site (http://mapserver.borough.kenai.ak.us/kpbmapviewer/), was particularly helpful.  

Information included parcel size, location, ownership, use classification, and details about extant 

structures including their age and size.  Augmented with information from remote imagery, 

historical records, and groundtruthing, that information let me trace land-use changes in time and 

place. 

7.9.3   GIS analysis of building in time and space 

As predicted, the focus of development has shifted over time and the cumulative amounts 

have intensified.  Parcel records showed three major quantifiable trends distinguishing recent 

from past development.  Recent development is more likely to be along the riverfront, south of 

the river, and in unincorporated areas. 

Development close to the river and other waterways is most critical for salmon.  Prior to 

1947, what little development there was clustered at the river mouth, and during the 11 years of 

the homesteading era, half of new development was within 0.25 mi (400 m) of the river 

mainstem.  During the oil-fueled boom years that followed, however, riverfront land played a 

relatively smaller role.  Early building concentrated at Kenai and near main roads, but became 

more extensive over time.  The rate of land conversion was high during the boom years of 1958 

http://mapserver.borough.kenai.ak.us/kpbmapviewer/
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to 1985, and fell precipitously during the recession that followed.  The recession most affected 

urban cores, which did not regain the boom-time construction rates. 

After 1996, building picked up in most places, but the patterns had shifted.  The numbers 

show that the recession had less effect on building in riverfront and unincorporated areas.  The 

proportion of lots developed within 0.25 mi (400 m) of the river after the 1986 recession was 

significantly higher than before it.  Results of a statistical t-test applied to the proportions 

rejected, at the 1% level of significance, the null hypothesis that they were equivalent.  Riverfront 

parcels accounted for 9.4% of all parcels but 12.1% of developed parcels as of 2005.  Following 

the recession, other land development dropped off, and riverfront accounted for about 17% of 

new development.  This is consistent with the hypothesis that the sport fishery and related 

recreation-oriented real estate became more important to the area’s economy after the oil boom 

ended.  After 1996, the difference was less prominent, but riverfront land remained dispro-

portionately popular despite the dwindling supply of waterfront building lots.  As of 2006, 59 

undeveloped riverfront lots sized 20 acres (8 ha) or more remained.  Of those, only five were in 

private ownership with government and Native corporations owning most of the rest. 

Table 18: Developed parcels by period and location.  Of the N developed parcels in a location, 
the following percentages were developed during the years listed. 

N < 1947 1947-57 1958-70 1971-85 1986-95 1996-2005 
All lower KRW 10,486 0.79 2.34 15.03 42.14 14.82 24.88 
riverfront 1,268 1.66 3.23 16.09 34.78 20.74 23.50 
<.25 mi from 
waterfront 3,725 1.83 3.41 14.34 36.67 17.58 29.02 
>.25 mi from 
waterfront 6,631 0.23 1.78 15.59 45.60 13.00 22.20 
North bank 7,583 1.03 2.87 17.12 44.84 13.99 20.24 
South bank 2,868 0.10 0.84 9.62 35.29 16.88 37.45 
Kenai city 2,116 3.83 4.21 24.95 46.08 10.26 10.68 
Soldotna 1,593 0 3.52 19.08 52.67 8.60 16.13 
Unincorporated 6,777 0.03 1.48 10.98 38.44 17.71 31.37 

In general, development on the north side of the river took place significantly earlier than 

on the south side.  From 1948 to 1975, the only road access south of the river was via the Sterling 

Highway bridge in Soldotna.  The south bank area just east of the highway was included in the 

first homesteading but never attracted the level of development that occurred on the north bank 

between the bridge and the “Y” junction of the Sterling and Kenai Spur highways.  In 1958, 
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construction of Kalifornsky Beach Road from the Sterling Hwy to the point south of Kenai town 

opened the area south of the river between Kenai and Soldotna to homesteading and encouraged 

use of Soldotna as a transportation hub.  Land development south of the main Kenai River is 

more recent and thus done under more land-use regulation than development on the north side.  

All the controversial, high-density, riverfront recreational subdivisions were on the north side, 

with the notable exception of RiverQuest (see Ch. 8.6). 

Movement to the river and south of the river overlaps with the tendency to build outside 

of city limits.  Census results corroborated this trend.  In the 2000 census, the Kalifornsky Census 

Defined Place (which does not, ironically, include the original Kalifornsky Beach) showed the 

highest growth rate on the Kenai Peninsula.  Other fast-growing census areas were Funny River 

and the Sterling area, the only place north of the river with rapid growth in the early 21st century. 

Dividing up the lower KRW development by drainages shows that land change impacted 

small creeks more than large tributaries.   Major tributaries of the Kenai River have headwaters 

extending into federal lands that limit human impacts.  Developed areas tend to be along the 

lower reaches of the major tributaries but also encompass the entire drainages of small, lowland 

creeks that received scant attention from the community or biologists.  These creeks were not 

protected under older borough habitat protection ordinances.  The parcel counts show more 

intensive development on land that drains into small creeks or directly into the main river.  

Drainage areas like that have been “hot spots” for new development since 1996.  

The first and most severely affected drainages were the north-side estuary creeks that run 

through the City of Kenai.  During the homestead period from 1947 through 1957, Kenai saw 

more development (26% of the parcels built) than the rural homestead areas.  The drainage by 

Soldotna and Ridgeway, which contain numerous small creeks and Big Eddy, was second with 

22% of the development.  After the Swanson River oil strike, from 1958 through 1970, the north-

side drainages from Kenai to Soldotna still had the most parcels developed.  Because three 

drainages intersect at the center of the community of Sterling, parsing development by drainage 

area reveals little about development trends there.   

The lower river tributary with the least development is the Killey.  Most of it flows 

through the Kenai National Wildlife Refuge.  The lower 2 mi (3 km) were opened for 

homesteading with successful claimants.  At the turn of the millennium, the Conservation Fund 

and USFWS acquired land along the lower Killey for wildlife habitat (Associated Press 2001) and 

other owners donated parcels there to The Nature Conservancy (The Nature Conservancy of 
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Alaska 1998).  For tributaries such as the Moose and Funny rivers and Beaver Creek, 

development is concentrated only on the lowest reaches with the headwaters nearly untouched by 

land change. 

Information about structures complements information about parcel development.  For 

the lower watershed, development is low-density when viewed on the scale of square-mile (260 

ha) sections.  Using building density criteria from University of Colorado landscape ecologist 

David Theobald, who studied rural residential development in the western US,61 most private 

land of the lower river corridor was rural until the boom years.  Subsequent development met 

Theobald’s criterion for “exurban” density.  Kenai’s old town and Soldotna achieved densities 

described as “suburban” but no place reached an “urban” concentration (on the scale considered).  

61 See Ch. 3.1.4 and Ch. 7.7 for more about use of Theobald’s exurbia guidelines. 

Fig. 77: Historic densities of structures in the lower KRW.  Densities by section, overlaid with 
0.25-mi-wide riverfront buffers by river mile.  Data based on KPB property records. 
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The high-intensity recreational subdivisions along the river are among the most densely 

developed land in the area. 

I conducted a detailed count of structures built within 0.25 mi (400 m) of the lower river 

mainstem, looking river mile by mile at the counts of both the structures built during historic 

periods and the cumulative surviving units.  Mapped results are superimposed over the less-

detailed section densities in Fig. 77.  The counts in the estuary show the unique pattern of old 

building at the river mouth and no building on tide flats.  For the rest of the lower river, they 

show that development of recreational properties, particularly at high-density sites such as the Big 

Eddy area (RM 15-18) and Kenai Keys (RM 45), exceeded riverfront development in the town 

centers of Soldotna (RM 21-22) and Sterling (RM 36-38). 

Table 19: Development within 0.25 mi of the Kenai River.  Counts of new and cumulative parcels 
and structures over time. 

Before 
1947 

1947 
-57 

1958 
-70 

1971 
-85 

1986 
-95 

1996- 
2005 

Structures built 163 550 1,311 809 1,125 
Mean structures/year 14.8 39.3 87.4 80.9 112.5 
Cumulative structures 125 260 737 1,902 2,639 3,691 
New parcels developed 112 432 1,035 552 831 
Mean parcels/year 10.2 33.2 69 55.2 83.1 
Cumulative parcels developed 68 180 612 1,647 2,199 3,030 

These results show that some of the most intense and long-term development pressures 

on the riparian areas occur away from main roads in unincorporated areas under borough 

jurisdiction.  

7.10  Summary of land-use history 

Underlying trends spanning the periods included: 

• Changing construction from prehistoric barabaras to colonial cabins to imported

imitations of houses elsewhere in the US.

• A shift from young families building homes on small town lots to older, seasonal

residents building vacation retreats on large, rustic lots, especially on the water.

• A spreading road network converting wild lands to exurban residential areas.
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• A growing importance of the river to the real-estate market, creating a

stakeholder group with conflicting goals of both using and preserving riverfront.

The drivers of those land-use trends will be discussed in more detail in Ch. 10.1. 

With respect to watershed ecology, I found land use effects fell into three categories with 

some overlap.  First, there were acutely destructive land uses.  Second, there were chronic 

stresses to riparian and riverfront areas.  Third, there were subtle, long-term, diffuse alterations of 

rural uplands. 

The most overtly destructive land uses – mining, damming, and deforestation of steep 

Fig. 78: Cumulative riverfront structures by period and river miles. Cook Inlet is at mile 0 and 
the Skilak Lake outflow at mile 51. 
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slopes – took place long ago in the upper watershed.  Enough time has passed to heal those scars, 

with the notable exception of the Cooper Creek drainage.  Cooper Creek remains the only part of 

the KRW where people destroyed the salmon run by damming it, although earlier hydraulic 

mining also played a destructive role. 

Until the later 1940s, the estuary, with its gauntlet of fish traps and cannery effluent, was 

the only impaired salmon habitat in the lower river.  Until about 1960, when the first oil boom 

began, the watershed’s population density was too low and diffuse to exert much pressure on the 

river.  But by the 1970s, the combined increase in settlement and sport-fishing brought about a 

rapid degrading of freshwater aquatic habitat conditions. 

Development pressures synergized in diverse ways.  Examples include the road-building 

crews that triggered massive wildfires that deforested vast swathes of the lower watershed; 

homesteaders who converted their low-yielding farm fields to more lucrative gravel pits or 

subdivisions; and the oil-field construction equipment repurposed to dig boat basins.  From about 

1960 to 1985, the landscape and riverscape suffered damaging exploitation from increasing 

numbers of people whose transience, inexperience, and boom-town attitudes left them ill-suited to 

manage fragile resources. 

Subtly destructive land uses – pollution, impervious surfaces, devegetation, riparian 

damage, fragmentation, and invasive species – took place recently and on a larger scale in the 

lower watershed.  Many of their consequences are delayed, cumulative, and not yet visible. 

Management changes came gradually, beginning in the 1970s with a growing 

constituency for the river as its socioeconomic importance grew.  After the 1980s recession, the 

boom economy did not return and the anything-goes mindset associated with it lost traction in the 

community.  At the same time, alarm about damage to the river grew.  How that alarm and other 

attitude shifts evolved into land management and river stewardship will be discussed in the next 

chapter. 
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Chapter 8:  Land-use planning and habitat protection in the Kenai River Watershed 

The settlement, fishing, and land use chronicled in previous chapters generated problems 

in the watershed and degraded freshwater salmon habitat.  This chapter focuses on how society 

responded to those problems via land-use regulation and community stewardship.  It chronicles 

the roles of numerous entities – governmental and non-governmental – involved with salmon 

habitat, riverbanks, tributaries, and uplands in the drainage. 

Early land-use planning was minimal and basically ignored ecology, but over time habitat 

issues and stewardship became central concerns in Kenai Peninsula communities.  Collaborative 

efforts replaced piecemeal and sporadic agency regulation.  By the turn of the millennium, 

residents valued the watershed as a special place.  Projects to minimize new damage and efforts 

to mitigate past damage spread.  The chapter concludes with a case study of one subdivision that 

illustrated the complexities of such management in the contexts of local history and social-

ecological system changes. 

8.1  History of river, habitat, and land management 

8.1.1  Land-use management prior to 1947 
Traditionally, the Kenaitze culture discouraged waste of resources or altering the 

landscape (Boraas 2009a).  Russian colonial authorities focused on collecting furs without 

regulations in the upper Cook Inlet area (Znamenski 2003).  When the United States purchased 

Russian America in 1867, all of its land became, nominally, property of the federal government 

(Gallagher and Gasbarro 1989). 

Mapping provides the foundation for modern land management.  Until the end of the 19th 

century, the only detailed mapping of Alaska consisted of coastal charts for mariners, some dating 

back to Russian and European expeditions.  Early cartographers who mapped portions of the 

western Kenai Peninsula included James Cook (map dated 1784), Gavriil Sarychev (1802), and 

Mikhail Tebenkof (1852) (Hayes 1999).  The gold rush spurred US interest in Alaska, and the 

USGS sent expeditions to the Territory, including ones that mapped inland portions of the Kenai 

Peninsula between 1895 and 1905 (FitzGerald 1951). 
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After 1899, the federal General Land Office began surveying Alaska and issuing a few 

land titles (FitzGerald 1951).  The federal government designated most of the Kenai Peninsula 

as part of Chugach National Forest in 1907, managed by the Department of Agriculture via the 

US Forest Service.  Allowances were made for the railroad corridor across the eastern peninsula 

and private property in existing settlements such as Kenai, Seward, Ninilchik, and Seldovia 

(New York Times 1915).  First to receive land titles at Kenai Village were fish processing 

companies, beginning with Northern Packing Company in 1904, and the Russian Orthodox 

Church in 1909 (BLM 2010).  Settlers could claim land in Cooper Landing and along the eastern 

shore of Kenai Lake.  Government agents explored the Kenai area’s potential for mining (Moffit 

and Stone 1907), timber (Langille 1904), and agriculture (Bennett 1918; BLM 1948). 

Surveying Alaska was so difficult that work on defining the border with Canada was not 

completed until 1913 (FitzGerald 1951).  Systematic federal surveys on the Kenai Peninsula 

began in 1916, with Seward and potential agricultural lands the priorities.  A north-south line 

through Seward became the benchmark meridian. During WW1, a few tracts in the upper 

watershed, near what is now Tern Lake, were patented.  A few years later, some residents of 

Kenai, Moose Pass, and Crown Point obtained land titles, followed by a small flurry of 

successful claims in the 1920s at Cooper Landing and around the Kenai River estuary (BLM 

2010).  More surveying occurred in 1923 (FitzGerald 1951).  For a list of land titles granted 

before 1947, see Appendix C. 

The Bureau of Biological Survey was the primary agency concerned with wildlife and 

terrestrial habitat on federal land; in 1940 it became the US Fish and Wildlife Service (Ross 

2006).  The western Kenai lowlands were removed from Chugach National Forest and designated 

as the Kenai National Moose Range in 1941.  This split jurisdiction of the majority of the KRW 

between two, sometimes competing, federal departments:  Interior and Agriculture (Gallagher 

and Gasbarro 1989; Rakestraw 2002).  Another federal agency working in the watershed was the 

USGS, which established one of Alaska’s first water-flow gauges on the Kenai River at Cooper 

Landing in 1947, to support studies of the area’s hydroelectric potential (Frenzel and Brabets 

2010).  Most of the watershed – about 88% by area – remained in federal government ownership 

as of 2010 (Arendt et al. 2010). 
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8.1.2  Land management between World War II and statehood 

Alaska’s size, remoteness, and sparse settlement made land management approaches 

from other states impractical.  For generations, the few migrants settling on the land did so with 

neither support nor regulation from government entities (Gallagher and Gasbarro 1989).  After 

WW2, new technology, easier transportation, federal interest, and the influx of migrants drove 

efforts to carve up, order, and develop Alaska’s landscapes, including the KRW (BLM 1948).  

However, river-use and land-use rules remained rare and their enforcement rarer still (USACE 

Alaska Corps of Engineers 1978; Dudley 2009; McKinley and Litchfield 2009). 

Land management on federal conservation lands (mostly headwaters) diverged from 

management of lands that ended up in state, municipal, and private ownership (mostly the lower 

river corridor).  After the war, the Forest Service shut down mining claims in Chugach National 

Forest (Buzzell 1986).  In 1948, the Department of Interior hired the first managers for the Kenai 

National Moose Range and set up their headquarters in the village of Kenai (Ford 2000).  

Land-use mandates were included in the homesteading program that populated most of 

the watershed’s lower corridor between 1947 and the early 1960s.  Homesteading policies 

promoted land change from wilderness to farms (W. Pedersen 1948). 

Rules banning the blockage of streams and rivers where salmon lived had been on the 

books for generations.  The Corps of Engineers had nominal authority, since 1899, to regulate 

activities in rivers (USACE Alaska Corps of Engineers 1978).  But photos, reports, and legacies 

on the landscape show places where developers intentionally or unintentionally flouted the rules 

(especially along small streams) with causeways, perched culverts, dredging, and wetlands fill 

(Medred and Chappell 1983; Parry, Rozen, and Seaman 1993; personal observation). 

8.1.3  Changes in habitat and land regulation with statehood 

Statehood in 1959 initiated a new phase of resource management.  Alaskan leaders 

appreciated the importance and problems of the fishing industry, and some of the first actions of 

the new state legislature focused on salmon habitat.  In addition to banning fish traps, the 

legislature adopted the Fishways Act prohibiting dams and other stream obstructions and the 

Anadromous Fish Act protecting fish habitat (Trasky 2010). 

Statehood changed the status of government land and rules for dispensing it.  The State of 

Alaska was eligible to receive about 104 million acres (42 million ha) from federal lands not 

otherwise appropriated (Hull and Leask 2000).  Most of the KRW, however, remained in federal 



248 

ownership, designated for conservation.  In the Chugach National Forest, managers always 

worked with inholdings and multiple uses such as mining (Barry 1997) and the railroad corridor 

(Rakestraw 2002).  From the late 1950s to 70s, managers of the Moose Range grappled with 

powerful industry and political adversaries over oil-field land development on the northern 

peninsula (discussed in Ch. 5.4.1).  The first drilling was in 1957 in the Swanson River drainage 

outside the KRW, but ancillary exploration and infrastructure influenced not only the landscape 

but also the regulatory climate.  Refuge managers attempted to balance habitat protection with 

user access; circumstances forced all parties to compromise (Chappell 1982; Frates 1999). 

8.1.4  Changes with municipal incorporation 

Prior to statehood, the Kenai Peninsula’s only incorporated towns were Seward and 

Seldovia.  Statehood, together with rapid population growth, triggered new municipal organizing.  

In 1960, both Kenai and Soldotna voted to incorporate, and in 1964 the Kenai Peninsula Borough 

organized.  Other communities in the KRW such as Sterling, Cooper Landing, and Moose Pass 

did not incorporate.  Incorporated local governments became eligible to receive federal and state 

lands.  The borough was entitled to 155,780 acres (63,043 ha) of state land (BLM 1980). 

The selection process became more complex in 1971, when Congress enacted ANCSA.  

It deeded 44 million acres (17.8 million ha) of federal land in Alaska to Native corporations (Hull 

and Leask 2000).  The Kenai Native Association was entitled to up to 23,040 acres (9,325 ha) 

(Braund and Behnke 1980).  These changes effectively ended the federal homesteading program 

and gradually shifted vast tracts of Alaskan land from federal to local or private ownership.  The 

land selection and transfer process remained incomplete as of 2013, according to KPB lands 

manager Marcus Mueller (personal communication, Sept. 16, 2013). 

By state law, the borough had authority to regulate land use, but was reluctant to do so 

(Braund and Behnke 1980; Dudley 2009).  Because it taxed real property, the new borough 

formed an assessing department to map, track, and tax local development.  This created the 

area’s first comprehensive land-use records.  Rampant, unplanned development pressured the 

borough to establish guidelines for lots and subdivisions.  The borough assembly mandated in 

1964 that developers outside of incorporated towns submit plats to the borough for approval 

(KPB Res. 1964-28).  In 1978, the borough adopted codes regulating subdivisions and set the 

minimum lot size at 40,000 ft2 (0.92 acre or 0.37 ha) for any parcel with its own septic system 

(KPB Ord. 1978-37). 
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Land in the homestead corridor that had not been patented became available for selection 

by the state and, later, other entities such as municipalities, tribes, Native corporations, the 

University of Alaska, and the state Mental Health Trust (BLM 2010).  Much federal land 

transferred to the state or to local municipalities was designated for public uses such as schools 

and parks.  For example, in T5N, R11W (which includes most of the City of Kenai and the 

Kalifornsky community), Section 16 was a designated school section and subsequently became 

the site of both Kenai Peninsula College’s Soldotna campus and Kalifornsky Beach Elementary 

School.  Some formerly federal parcels were swapped with other entities or sold into private 

hands (R. Johnston, personal communication, June 7, 2011).  Selected and traded lands provided 

a way for the cities, borough, and Native corporations to gain revenue and guide development 

(Gallagher and Gasbarro 1989). 

8.1.5  Land management in the 1960s and 1970s 

Alaska’s status as a frontier undergoing rapid and profound changes created challenges 

for government land managers.  Jurisdiction was a major issue (Gallagher and Gasbarro 1989).  

Statehood, city incorporations, formation of the borough, and Native land claims kept changing 

the maps and rules (R. Johnston, personal communication, June 7, 2011).  Each entity was 

entitled to select land parcels, a process that took many years (USFWS 1994; Hull and Leask 

2000).  Each also had some authority to manage land use, as did the federal agencies controlling 

the headwaters. 

In the national forest and wildlife refuge, private lands that were legally claimed before 

the federal lands designation became inholdings.  These created decades of challenges for the 

federal land managers.  As of 1971, there were nine such parcels in the Moose Range totaling 

291 acres (118 ha).  But the passage of ANCSA that year prompted numerous land conveyances 

to Native corporations and tribes that created an array of new inholdings and complicated issues 

of access and development rights.  Watershed inholdings included land adjacent to Lower 

Russian Lake and on the Killey River. (USFWS 1985) 

Outside of federal lands, voters and community leaders on the Kenai Peninsula favored 

minimal regulation of land use (Chappell 1986c; Dudley 2009).  Unregulated growth, however, 

created problems – problems that led to basic land-use management.  Kenai and Soldotna set up 

planning commissions and land regulations.  They struggled to provide basic services in an era of 

rapid and chaotic settlement.  The state assisted in studies of water and sewer needs (ASHA 
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Planning Department 1965; Tryck, Nyman and Hayes 1970; Anderson and Jones 1972; Tryck, 

Nyman and Hayes 1974).  In 1965, the first comprehensive development plan for the City of 

Kenai was published.  It acknowledged both the traditional value of the fishing industry to the 

community and the depleted condition of chinook salmon runs at the time, but did not discuss 

relevant environmental concerns (ASHA Planning Department 1965). 

 8.1.5.1   Establishment of the Kenai Peninsula Borough Planning Department 

The new borough took up powers to review and regulate subdivision plats in order to 

comply with state law (KPB Ord. 64-28).  In 1966 the first borough planning commission 

convened, and among its initial tasks were developing standards and regulations for subdivisions, 

plats, and construction.  In 1967, the borough hired its first planning director, Ralph Darbyshire 

(KPB Planning Commission Dec. 4, 1967). 

People, especially those living outside of incorporated cities, resisted any government 

involvement. The decades were boom times for Alaska and the Kenai; salmon runs were 

rebuilding from the doldrums of the 1950s, and many felt that the only proper land-management 

roles for government were to privatize public parcels and to expand infrastructure such as roads, 

water, and sewers to facilitate growth.  The borough, as a result, played a minimal role in land-

use management (Braund and Behnke 1980; Dudley 2009). 

 8.1.5.2   The first Kenai Peninsula Borough Comprehensive Plan 

In 1967, the Alaska State Housing Authority (ASHA) began work on the first Kenai 

Peninsula Borough Comprehensive Plan, published in two volumes: “Survey and Analysis” in 

1968 and “Recommendations” in 1970.  The plan noted that residents valued rural amenities such 

as fishing, scenery, and privacy.  ASHA Executive Director Robert H. Schenker warned: 

It is generally agreed that the most outstanding qualities of the Borough are its 

environmental, recreational and scenic attributes.  However, without planning 

and development controls, the Borough’s attractive qualities could be threatened 

by unplanned and disorderly development (ASHA 1970, unpaginated 

introduction). 

The plan conveyed mixed messages regarding land-use regulations.  It said the oil boom 

had caused “…new strains on the area’s land and environmental resources” (pg. 5) and asserted 
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that locals could not control growth, but could control its impacts via land-use and anti-pollution 

regulations.  The plan predicted growing tourism and sport fishing, but never mentioned threats to 

the river.  Instead, it recommended more intense riverbank development.  In Soldotna, it 

suggested zoning the downtown riverfront for light industrial or high-density residential 

development.  In Kenai, it ignored bluff erosion, recommended dredging a harbor, and suggested, 

“... this riverfront area will be a prime location for industry” (ASHA 1970, 91). 

Another observer at that time, resource-management graduate student Stephen M. Reeve, 

had a different perspective.  He noted the pressures of growth and change on the area’s 

environment and the short-comings of institutional responses.  In his master’s thesis about the 

area’s land-use planning, he wrote: 

It is clear that the present approach to planning and managing the resources of the 

Kenai Peninsula is totally unsatisfactory.  Two basic ingredients are lacking – an 

appropriate methodology and the necessary institutional structure for planning 

and decision making (Reeve 1971, 24). 

 8.1.5.3   Role of the US Army Corps of Engineers 

 The Corps of Engineers was the first agency to study the Kenai River comprehensively 

and to link its studies to local land management.  In 1965 it determined that the river was 

navigable from Kenai Lake to its outlet, making the mainstem waters subject to federal 

oversight.  The Corps then strove to document flood risks along the river before developers filled 

low-lying areas with unsuitable structures.  It produced the first floodplain maps of the lower 

river (below the Soldotna bridge) in 1967 (USACE 1967).  In 1968 the borough planning 

commission began restricting subdivisions in floodplains (KPB Planning Commission, Oct. 21, 

1968).  Severe flooding in 1969 reinforced the importance of such regulation.   

After 1970, the lower Kenai River salmon sport fishery expanded rapidly (see Ch. 

6.3.7), leading to riverfront real-estate development (see Ch. 7.4.1).  The borough and other 

agencies scrambled to keep up with the changes.  For example, in a single meeting during the 

summer of 1972, the planning commission discussed plats for subdividing and developing land 

at Kenai Keys (RM 44), Dow Island (RM 42), and Rebel Run on the Big Eddy peninsula 

(RM15) (KPB Planning Commission June 12, 1972).  All were riverfront recreational 

subdivisions in floodplain areas identified as unsuitable for building in the 1970 comprehensive 

plan recommendations (ASHA 1970).
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 Yet the borough approved the subdivisions, contingent on modifications regarding 

elevation, access issues, and sewage-removal systems to mitigate potential flood damage (KPB 

Planning Commission June 12, 1972). 

In 1972 the Corps photographed the rest of the lower river mainstem.  It issued two more 

floodplain reports, in 1973 and 1975, which covered the river from Soldotna to the Skilak Lake 

outfall (USACE Alaska District 1973; USACE Alaska District 1975).  Those studies also 

counted, for the first time, structures impinging on the river, such as jetties and retaining walls.  

In 1976, Corps representatives warned the borough that “… certain activities along the Kenai 

River appear to have the potential for adverse cumulative effect,” and therefore the Corps put a 

moratorium on its permitting until it completed its studies (KPB Planning Commission April 12, 

1976).  A year later the Corps’ Alaska District convened an interagency meeting in Anchorage to 

discuss growing concerns about the Kenai, and in 1978 it issued the first comprehensive report 

on the Kenai River.  It recommended, among other things, that no more structures be allowed in 

the river, and that the borough adopt a comprehensive land-use plan with measures to protect the 

river from development pressures (USACE Alaska Corps of Engineers 1978). 
Despite the Corps’ recommendations, the community was reluctant to rein in developers.  

In 1972, peninsula voters elected as borough mayor Stan Thompson, a Libertarian staunchly 

opposed to regulation of private land use (Chappell 1985b; Bossert 2001).  Re-elected repeatedly, 

he served 9 years in that post.  When the Corps began enforcing regulations in the late 1970s, 

some riverfront landowners complained, and influential groups such as the Resource 

Development Council for Alaska lobbied against its actions (Resource Development Council for 

Alaska 1982). 

8.1.6   The early 1980s and state intervention for Kenai River habitat protection 

The Kenai Peninsula’s lack of habitat-protection regulations and antipathy towards them 

diverged from national trends of the time.  Elsewhere, the 1960s and 70s saw increasing support 

for wilderness, holistic planning, and environmental protection (McHarg 1969; Nash 2001).  In 

popular culture, the 1962 publication of Rachel Carson’s Silent Spring and the first Earth Day in 

1970 demonstrated shifts in societal attitudes.  Public environmental concerns led to landmark 

federal legislation such as the Wilderness Act (1964), National Wild and Scenic Rivers Act
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Fig. 79: Structures and canals in the Kenai River, 1977.  USACE Alaska Corps of Engineers 
map from the 1978 Kenai River Review. 
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(1968), National Environmental Policy Act (1969), Clean Water Act (1972), Endangered 

Species Act (1973), and the first Magnuson-Stevens Fishery Conservation and Management 

Act (1976).  Within agencies, ecological concerns began influencing management decisions, 

replacing the old mindset of unlimited production and technical panaceas (M. Weber 2002).

In Alaska, increasing revenue from oil production enabled the state government to 

expand.  During the 1960s, ADFG first stationed sport-fish biologists in Soldotna, and in the   

late 70s the Magnuson-Stevens Act gave that agency responsibility for managing salmon habitat 

(Mundy 1998).  Governor Jay Hammond instructed ADFG to develop a salmon plan, completed 

in 1976 (Clark et al. 2006).  In 1970 the Alaska Division of State Parks and Outdoor Recreation 

(State Parks) was created.  One challenge facing the new agency was the exploding demand for 

recreational access to the Kenai Peninsula in general and the Kenai River in particular.  The state 

estimated that from 1977 to 1980, visitation at peninsula park sites increased 450%.  In response 

to the demand, the state acquired a dozen Kenai River properties from 1977 through 1981 

(Alaska Division of Parks 1982).  In the late 1970s the ADEC began local enforcement activities 

(McLane 2009).  Based on citizen’s complaints, the state began investigating contaminated area 

wells in Ridgeway and the old Naptowne center of Sterling (ADEC 2012)62. 

By the late 1970s, the combined population growth, development boom, and burgeoning 

popularity of the Kenai River salmon sport fishery were taking a toll on the watershed.  This was 

most obvious along riverbanks, where visible changes included devegetation, pollution, erosion, 

slipshod erosion-control structures, and increasing numbers and densities of recreational 

structures (Scott 1982; Fisler 2009; Flagg 2009; Titus 2010).  Residents faced noise, trespassers, 

trash, feces, fish carcasses, boat traffic, and visitors crowding them out of their traditional fishing 

holes (Medred 1982; M. Mullen 2009; Fair 2009b). 

62 According to the ADEC Contaminated Sites Program database, its oldest official investigations in the
watershed opened in 1977 at Ridgeway Chevron, a gas station since 1961 (case file online at 
http://dec.alaska.gov/Applications/SPAR /CCReports/Site_Report.aspx?Hazard_ID=23430) and in 1979 at 
Sadler’s Furniture in Sterling (case file at http://dec.alaska.gov/Applications/SPAR/CCReports
/Site_Report.aspx?Hazard_ID=273).  Both cases involved petroleum-related contamination of drinking 
water.  The Sadler’s case became part of a larger project involving a cluster of sites in Sterling.  The 
Ridgeway Chevron cleanup ended in 2000, after years of long-term treatment and groundwater 
monitoring. 

http://dec.alaska.gov/Applications/SPAR%20/CCReports/Site_Report.aspx?Hazard_ID=23430
http://dec.alaska.gov/Applications/SPAR/CCReports/Site_Report.aspx?Hazard_ID=273
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8.1.6.1   The Kenai River Task Force 

In 1982, a man named Ralph Potts, who lived by Funny River Road, sent a letter to 

Gov. Hammond complaining about deteriorating conditions along the Kenai River. Hammond 

responded to Potts’ letter, took a strong interest in the issues raised, and convened the Kenai 

River Task Force (Fisler 2009).  The task force brought together representatives from diverse 

agencies involved in river management with a mandate to coordinate activities, break 

institutional gridlock, and confront social and habitat problems on the river.  Headed by a state 

sport-fish biologist, it held meetings around the area and gathered extensive testimony from an 

irate public (Medred 1982).  The task force recommended that the Alaska Legislature convene a 

Kenai River Commission to expand state-agency powers to deal with the crisis (Brittain 1983). 

8.1.6.2   Reaction to the task force recommendations 

The following year, 1983, the Kenai River’s degeneration received extensive attention.  

The State House and the borough assembly passed resolutions supporting the task force 

recommendations in general terms, but took no specific actions, according to a history of the 

process Suzanne Fisler wrote in 2009 for the KPB.  ADFG conducted a three-day reconnaissance 

of the lower river to examine erosion and riverbank structures.  Scientist Lowell Barrick reported 

widespread habitat damage including devegetation, erosion, poor building practices, and 

counterproductive attempts to stabilize banks (Barrick 1984).  The Anchorage Daily News ran a 

series titled “Crisis on the Kenai” (Medred and Chappell 1983).  In an editorial titled, “Will 

Alaskans Save the Kenai River?” the newspaper criticized the Kenai Peninsula Borough for 

inaction and advocated that the state should step in if the borough would not regulate a resource 

considered a “treasure” for all Alaskans.  The editorial said: 

Biologists agree that uncontrolled development is the growing cancer that must 

be checked if the river is to survive.  Salmon habitat is being destroyed by 

countless bank stabilization projects and by the construction of dozens of boat 

ramps, lagoons and docking channels (Anchorage Daily News, Oct. 19, 1983, A-

12). 

Elsewhere the paper quoted resource managers who, in hindsight, regretted missed opportunities 

from the 1960s.  The director of the Kenai National Wildlife Refuge said the federal government 
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erred when it relinquished the section of the river from RM 25 to 28 (Medred and Chappell 

1983).  Harold Pomeroy, the first chairman of the borough from 1963 to 1966, wrote in a letter to 

the editor: 

At the time I believed the entire shore should be reserved to the public so as to 

preserve this gem of nature forever.  Associates said it should be developed, just 

like any other land.  It is to my discredit that I could not see ahead well enough to 

inspire others to preservation. … Please, let us do what we should have done 

from the beginning, what we should have put in place 20 years or more ago.  It 

will add a value that is priceless – that is far greater, for all time, than the 

commercial value displaced (Pomeroy 1983). 

8.1.6.3   Establishment of the Kenai River Special Management Area 

In 1984, Governor Bill Sheffield introduced Senate Bill 417, which acted upon the task 

force recommendations (ADNR and KPB 1986).  The bill went through several revisions with 

input from the borough assembly and planning commission, which set up an ad hoc Kenai River 

Committee.  Borough representatives were concerned about maintaining their autonomy and 

involvement (KPB Assembly Feb. 21, 1984; Fisler 2009).  As passed, the legislation designated 

the river mainstem and state land adjacent to it as the Kenai River Special Management Area 

(typically referred to by the acronym KRSMA, pronounced like “charisma”) (ADNR and KPB 

1986).  The enabling legislation stated the rationale for the KRSMA: 

The river's fishery and wildlife are its most important resources. The highest 

priority uses of the river and its adjacent land derive from its fishery and wildlife 

resources, which must be protected and preserved to ensure their renewability 

and continued usefulness (Alaska Statute 41.21.500-514, 1984; quoted on pg. 

284 of ADNR and KPB 1986). 

The situation was novel, so the bill’s authors created the term “special management area” to 

distinguish it from a typical park (Sinclair 2009).  The legislation confirmed state jurisdiction 

over land uses that protruded into the river corridor such as docks and jetties.  The legislation 
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mandated that State Parks set up an advisory board and write a comprehensive management plan 

for the KRSMA, Fisler wrote. 

The KRSMA framework placed one entity – State Parks – in charge of overseeing and 

coordinating river-related concerns and activities (Fisler, unpublished paper, 2009; Mohorcich 

2010).  Parks had few personnel on the peninsula at the time (Fisler 2009), and it was planning 

how to use several riverfront parcels it had acquired in 1981 (Alaska Division of Parks 1982; 

ADNR and KPB 1986).  Managing the KRMSA was a major change for the agency, but area 

managers hired additional people and incorporated the mandate from the beginning as local 

agency resources grew (Sinclair 2009).  The KRSMA advisory board allowed the public, 

municipalities, and other agencies such as ADEC, ADFG, the Forest Service, and USFWS to 

coordinate with State Parks and participate in a collaborative process (Fisler 2009).  The 19-

member advisory board63 was appointed late in 1984 and began meeting in 1985.  It operated for 

one year to conduct public hearings and produce the first Kenai River Comprehensive 

Management Plan, issued in November 1986.  The board then disbanded (Chappell 1986c). 

The plan identified 68 issues of concern and contained 100 pages of recommendations 

regarding land, water, recreation, facilities, commercial activities, permitting, fish and wildlife 

management, and implementation.  The land-use recommendations were: 

• The borough should establish a “Kenai River Conservancy District” along the river to

protect the riparian areas from development.

• It also should establish a special planning commission to manage the conservancy

district.

• The cities of Kenai and Soldotna should establish a riverbank “overlay zone” to function

as the conservancy district within city limits.

• The state should retain any land it owned within KRSMA boundaries and manage

wetlands or floodplains there the same way as the conservancy district.

• Federal agencies and municipalities should follow the same conservation guidelines on

their lands in the watershed.

• Any oil and gas leases in the zone should be reviewed for possible permitting stipulations

to safeguard habitat.

63 The board was usually called the KRSMA Advisory Board or KRSMAAB, but some references, 
especially from its early years, called it the Kenai River Advisory Board or KRAB.  
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• Municipalities should pass ordinances giving landowners incentives to protect wetlands

and natural riparian vegetation.

• The borough should set up a floodplain management system compatible with Federal

Emergency Management Agency (FEMA) and the National Flood Insurance Program

guidelines.

• The ADNR’s Plant Material Center should provide landowners with useful landscaping

information.

• Municipalities should establish tax incentives for citizens to donate easements on land for

scenic, conservation, or recreational use.

• Municipalities should prohibit future platting of lots less than 40,000 ft2 (3,716 m2) unless

they have municipal water and sewer service.

• The ADNR should attempt to acquire private lands with high habitat values.

• ADNR should survey the cultural resources along the river corridor.

• Municipalities should avoid vacating rights-of-way that provide access to the river.

• The ADOT should remove its maintenance yard in downtown Soldotna and repurpose the

property as park land.

• Kenai and Soldotna should maintain greenbelts or buffer zones on any of their riverfront

property.

 8.1.6.4   Alaska Department of Fish and Game activities in the early 1980s 

During the early 1980s oil revenues fueled state spending both through agency budgets 

and grants to other entities.  State agencies ramped up activities relating to the Kenai River.64 

Next to State Parks, the Alaska agency most involved was ADFG.  Its past Kenai work 

had focused on counting fish and fishermen, but the agency began habitat-oriented studies circa 

1980.  In addition to the 1983 riverbank survey mentioned above (Barrick 1984), biologists 

looked at chinook run timing (Burger, Wilmot, and Wangaard 1985), and juvenile salmon use of 

Beaver and Slikok creeks (Elliott and Finn 1984).  In 1985, ADFG began a major Kenai River 

Habitat Study focused on juvenile chinook, "... designed to provide information for establishing 

64 Clark et al. (2006) reported total state funding for ADFG rose from “… under $2 million in FY1960 to a 
level of over $52 million in FY1985” (pg. 10).  Federal funding partly offset subsequent state cuts, and in 
FY2005 state funding for the agency was $26 million. 
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policies required to arrest the degradation of habitat essential for sustaining the Kenai River sport 

fishery” (Estes and Kuntz 1986, 1). 

Lance Trasky, who served as the southcentral regional director for ADFG’s Habitat 

Division starting in the mid-1980s, described the changing management in the KRW at the time: 

It was developing rapidly with very little consideration for fish habitat.  And 

frankly, the department had not done a really great job.  It really didn’t have the 

staff or anything to exert our responsibilities under the Anadromous Fish Act and 

the Fisheries Act, as far as protecting fish habitat.  So we made it a priority to do 

that.  And we started keeping people down there all the time, on the river, and 

making people get permits, and prosecuting people who were damaging fish 

habitat (Trasky 2010, min. 5). 

As State Parks and the other state agencies worked to implement the new river 

management regime, attention turned to the roles of the borough, the cities, and private 

landowners with control over the adjacent lands. 

8.1.6.5   Borough actions in the early 1980s 

While the state plan was still under development, the borough – specifically the ad hoc 

Kenai River Committee its planning commission convened – took up the issue of regulating 

dense recreational subdivisions along the river (KPB Planning Commission Feb. 27, 1984).  

Development at Kenai Keys, Poachers’ Cove, and Big Eddy dismayed many observers.  Critics 

called the sites ugly, flood-prone, unsanitary, and destructive for salmon habitat (Chappell 

1984a; Fisler 2009; Titus 2010; Trasky 2010).  In 1983, the planning commission began drafting 

regulations to address the concerns (KPB Planning Commission April 11, 1984, June 2, 1984, 

and Nov. 7, 1984).  Citing inadequate previous regulation and pending changes associated with 

the state’s KRSMA planning, by a 12-to-2 vote the borough assembly placed a moratorium in 

1984 on new high-density, riverfront recreational developments (KPB Res. 84-45). 

Meanwhile, FEMA was pressuring the borough to regulate floodplain development.  

FEMA had worked with the Corps on its floodplain mapping projects earlier, but local 

governments failed to take measures to qualify residents for the National Floodplain Insurance 

Program (Gabler 2009).  In 1980, FEMA officials warned the borough the agency would drop it 
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from insurance eligibility unless it enacted land-use regulations for floodplains (KPB Assembly 

Jan. 8, 1980).  The borough let the federal coverage lapse (KPB Assembly Oct. 12, 1982).  It was 

not until 1986 that the borough revisited the issue following flood damage in the Seward area 

(KPB Planning Commission April 20, 1987; KPB 1992; Gabler 2009).  It adopted the minimal 

regulations needed to obtain FEMA approval (Gabler 2009).  The resulting borough code did not 

ban building in floodplains but rather imposed design criteria on development there such as 

elevation on pilings (Mohorcich 2009). 

8.1.7   Land and river management in the late 1980s 

The late 1980s on the central Kenai Peninsula were years of economic recession, shifting 

power, and changing attitudes about the environment.  Falling budgets reduced state agencies’ 

activities, while federal and private entities became more involved.  Floods, new technologies, 

ongoing concerns about river degradation, and the Exxon Valdez oil spill contributed to changes 

in local attitudes and management. 

8.1.7.1   Reactions to the KRSMA recommendations 

In the wake of the KRSMA designation, State Parks created public boat launch ramps at 

more park properties along the river.  The goal was to increase public access through controlled 

sites to reduce incentives for people to trespass on others’ property or to build private docks on 

their own (ADNR and KPB 1986).  But the state had no jurisdiction on private uplands.  Kenai 

and Soldotna had that jurisdiction within city limits, and the borough had it on private lands in 

unincorporated areas of the watershed.  The 1986 KRMSA plan stated:  “Most land use 

recommendations are directed to local governments for implementation, since much of the land in 

the river corridor is privately owned and is properly the purview of local government” (ADNR 

and KPB 1986, 1). 

Reactions to the KRSMA designation and subsequent recommendations were mixed.  By 

the time the final plan was released, the state and local economy had fallen into a deep recession.  

State and municipal entities involved with river management went through drastic budget 

reductions and resulting turmoil (Clark et al. 2006; Flagg 2009; Tarbox 2010; Trasky 2010). 

Many Alaskans rejected attempts at land-use regulation as unnecessary, useless, 

burdensome, capricious, unenforceable, or violations of private-property rights (Resource 

Development Council for Alaska 1982; Bagley 2009; Merkes 2009; B. Martin 2010).  In a 1986 
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public meeting, Beaver Loop homesteader Waldo Coyle spoke for many when he testified, “I 

would like to see the river protected, but I don’t want to see this garbage and hogwash, and I 

don’t want to see a bunch of extra bureaucrats breathing down my neck” (Chappell 1986a).  On 

the other hand, conditions along the river alarmed not only biologists and environmentalists, but 

also area fishermen (commercial, sport, and subsistence), who formed a large and vocal 

constituency favoring more protection for the river (Medred 1982; Chappell 1984a; Chappell 

1986a; Westenburg 1986). 

8.1.7.2   The role of the Kenai Peninsula Borough 

Borough Mayor Stan Thompson, flouting one of the key KRSMA recommendations, 

vowed to veto any borough ordinance zoning or otherwise restricting private land along the river 

(Anchorage Daily News 1983; Chappell 1985b).  He held the view that property along the river 

should not be treated as a public resource (KPB Assembly Mar. 17, 1987).  Borough officials 

sought alternatives, such as tax incentives for voluntary conservation efforts.  Planning Director 

Sam Best told the Anchorage Daily News that, “It will be a cold day in hell before you get an 

area-wide zoning ordinance here” (Chappell 1986c). 

After the state released the 1986 Kenai River Comprehensive Management Plan, the 

borough assembly instructed the planning commission to use that plan to create a comprehensive 

management plan for riverfront land under the borough’s jurisdiction (KPB Res. 86-135).  

Instead, the commission rejected the KRSMA recommendations (KPB Planning Commission 

Res. 87-03) and, voting 7-to-1, adopted an alternative resolution that the borough do nothing 

(KPB Planning Commission Res. 87-02).  The commissioners stated that other entities were 

addressing the river’s problems, rural borough landowners opposed land-use regulation, and any 

borough action would be a poor use of scarce time and money (KPB Planning Commission Res. 

87-02; KPB Planning Commission Feb. 9, 1987).  Unlike the elected assemblymen, the 

commissioners were appointed by Mayor Thompson (F. Mullen 2010).  The borough assembly 

disagreed with the planning commission action and appointed its own committee to work on a 

river plan (KPB Assembly Mar. 17, 1987).  The resulting “plan” only stated that the borough 

would set out “long term goals” (KPB Assembly Oct. 13, 1987). 

As far as land-use regulations, the borough’s momentum ground to a halt (Kizzia 1994a). 
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8.1.7.3   The role of the Alaska Coastal Management Program 

Instead of regulating private land along the river, the borough planning department turned 

its attention to developing a coastal management program for the western peninsula, including the 

KRW.  The irony was that borough officials already had more-or-less rejected the coastal 

management program approach. 

The program’s origin traced back to the federal Coastal Zone Management Act of 1972 

(amended in 1976).  The national program goal was to improve planning in coastal areas.  The 

National Oceanic and Atmospheric Agency (NOAA) distributed funds to participating states.  In 

1977, Alaska’s legislators passed the Alaska Coastal Zone Management Act.  According to the 

first volume of the draft plan, the legislature adopted the act due to concerns that, “… the degree 

of planning and resource allocation which has occurred in the coastal area has been motivated 

by short-term consideration, unrelated to sound planning principles” (Environmental Services 

Ltd. 1979, 366).  The legislation created the Alaska Coastal Management Program (managed by 

the governor’s office) and mandated that municipal governments such as the Kenai Peninsula 

Borough submit plans that met program guidelines.  The program provided funding to support 

the required planning (KPB Ord. 78-50; Environmental Services Ltd. 1979). 

In January 1978, the planning commission unanimously approved hiring consultants to 

begin such work (KPB Planning Commission Jan. 30, 1978).  Over three years, the consultants 

collected information, facilitated public meetings, drew maps, and generated two hefty volumes 

of draft planning documents (Environmental Services Ltd. 1979; Environmental Services Ltd. 

1980).  The program’s scope included not only lands adjacent to the sea but also inland up to an 

elevation of 1,000 ft (305 m).  On the Kenai Peninsula, the boundaries included nearly all the 

western peninsula plateau and the KRW except mountain streams on federal land at the 

headwaters.  The draft identified salmon runs and the waterways supporting them as priority 

resources to preserve and the mouth of the Kenai River as a potential “Area Meriting Special 

Attention.”  It recommended a study of the estuary wetlands, a comprehensive management plan 

for the Kenai River, and zoned riparian setbacks for salmon streams (Environmental Services Ltd. 

1980).  Under recommendations, the original draft report said: 

Provide a development setback along and parallel to all anadromous streams, 

rivers, creeks, ponds, and lakes from which development shall be prohibited 
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except in cases shown by assessment of all pertinent factors to be not contrary to 

the public interest and fisheries protection concerns.  Initial setbacks of 200 feet 

or the 100-year floodplain (whichever is greater) is recommended 

(Environmental Services Ltd. 1980, 8-9). 

That recommendation got an unfavorable reception (KPB Planning Commission Mar. 3, 

1980 and Mar. 25, 1985).  The borough hired a different consulting firm, with instructions to 

essentially start over, do as little as possible while still meeting state mandates, generate a 

minimalist plan, and to avoid all recommendations offensive to locals (KPB Planning 

Commission Mar. 17, 1980; KPB Planning Commission June 8, 1981).  Commissioners cited the 

riparian setback in particular as over-reaching (KPB Planning Commission Mar. 3, 1980).  They 

inserted an undated addendum into the draft report recommending deletion of that entire 

paragraph, and substituting the phrase “management area” instead of “setback” wherever it might 

occur.  After missing deadlines, holding more public meetings, and spending nearly $500,000 

(from federal, state, and revenue sharing sources – not borough taxpayers) the borough’s first 

foray into coastal zone management fizzled away (KPB Planning Commission April 9, 1984).  

Too many members of the planning commission doubted the program’s value (KPB Planning 

Commission April 28, 1980 and Dec. 16, 1985) and failed to muster a quorum for work sessions 

on the topic (KPB Planning Commission Aug. 11, 1986 and Dec. 15, 1986). 

In 1987 Don Gilman, who had shepherded the KRSMA bill through the state legislature 

(Fisler 2009), replaced Thompson as borough mayor.  Gilman brought in a different attitude 

towards Kenai River environmental concerns; he supported projects to address them (Trasky 

2010).  Gilman identified the coastal management plan as a priority for his administration (KPB 

Planning Commission Dec. 14, 1987) and in 1988 instructed the borough assembly and 

planning commission to form a committee to progress on the topic (KPB Planning Commission 

Mar. 7, 1988).  Still, it took until 1990 – 12 years after the first request for proposal – to 

complete and approve the plan. 

The 1990 document was officially the first Kenai Peninsula Borough Coastal 

Management Plan.  That plan marked the beginning of professional land-use planning in the 

borough (F. Mullen 2010).  It said, “Maintenance and enhancement of fish habitat shall be the 

highest priority use when reviewing proposals for activities which may adversely impact critical 

spawning, rearing, migration or overwintering areas for fish and shellfish” (KPB 1990, 25).  It 
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Fig. 80: The riverbank in downtown Soldotna northwest
of the Sterling Highway bridge.  In 1983, the extant lodge 
was built on the site.  At that time, the developer bulldozed 
and filled the original riverbank.  Le

 
gacies of ri

 
prap and 

devegetation remain.  Photo by S. Loshbaugh.

recommended that the Kenai River be considered an “Area Meriting Special Attention” and lands 

with high value for recreation, scenery, wildlife, or environmental quality should be retained as 

public open space or recreational areas.  Other recommendations pertaining to salmon habitat 

referred to uses already regulated, such as dams, fill, dredging, mining, development on 

floodplains, and the need to protect or enhance fish passage (KPB 1990).  

8.1.7.4   Riverside management in Kenai and Soldotna during the 1980s 

The City of Soldotna eventually adopted many recommendations from the state’s 1986 

Kenai River Comprehensive Management Plan.  The City of Kenai did not, except for 

establishing green belts along 

creek corridors (Koch 2009).  

Kenai officials cited concerns 

with relinquishing authority to 

the state and questioned the 

appropriateness of the 

regulations in an area where 

the river was a tidal estuary 

and the dominant boating 

activity involved the 

commercial fishing fleet 

(Associated Press 1995; Koch 

2009).  Kenai successfully 

excluded its land from the 

KRSMA boundaries, and it did 

not participate in FEMA’s 

flood insurance program 

(Gabler 2009) although it 

retained a seat on the KRSMA 

advisory board (Koch 2009). 

Soldotna officials, in 

contrast, worried about the 

river’s health as residents 
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capitalized on the town’s relationship to the lucrative and growing sport fishery.  Starting in the 

1970s, the City of Soldotna operated public boat launches at Centennial and Swiftwater city parks 

(at, respectively, RM20 and RM23) (Ted Forsi and Assoc. 1979).  In 1988, it opened Soldotna 

Creek Park (Peninsula Clarion 2006).  Riverbank deterioration became obvious along the main 

highway in downtown Soldotna.  Two sites aroused particular concern:  One was the state road-

maintenance yard, where salt and petroleum products leached out of stockpiles next to the river 

(ADNR and KPB 1986; Kizzia 1994e).  The other was construction of a new lodge next to the 

bridge (the former site of the 1947 Marcus Bodnar homestead cabin) that involved dumping 

scrapped heavy equipment into the river as fill (B. Martin 2010), bulldozing the natural bank into 

an artificial beach (shown in Fig. 80), and installing riprap (Barrick 1984).  Barrick observed the 

construction during his 1983 river survey, and called it “… a vivid example of how riverfront 

development should not be conducted …” (Barrick 1984, 4).  

Soldotna completed both a development plan (Ted Forsi and Assoc. 1979) and a 

stormwater study in 1979 (City of Soldotna 1986).  In 1985 the city adopted maintenance 

procedures to minimize the risk of urban runoff entering the river (Bonebrake 2009).  In 1986, 

the second City of Soldotna Comprehensive Plan was completed.  One objective was to: “Protect 

the Kenai River, its tributaries and other environmentally sensitive areas from ground and 

surface water contamination and loss of fish and wildlife habitat” (City of Soldotna 1986, 41).  

To do this, the city banned some land uses from riparian or wetland areas, and coordinated 

policies with the Corps of Engineers (about floodplains) and the ADEC (about septic issues) 

(City of Soldotna 1986).  Slikok and Soldotna creeks were specifically included in city plans 

(City of Soldotna 1986). 

8.1.7.5   State activities in the late 1980s 

Only a few years after rapid expansion, the 1986 recession (described in Ch. 5.6.1) hit 

state agencies such as State Parks, ADEC, and ADFG hard.  They slashed budgets, laid people 

off, froze hiring, and nudged long-time employees into early retirement (personal experience; 

Clark et al. 2006; Flagg 2009; Sinclair 2009; Tarbox 2010; Trasky 2010).  Despite the difficulties 

some projects, especially those funded previously or by federal dollars, proceeded (Bonebrake 

2009). 
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ADFG continued studies on juvenile chinook salmon use of Kenai River habitat.  

Findings strengthened the case that riverbanks with natural, overhanging vegetation were critical 

to the watershed’s productivity (Litchfield and Flagg 1986; Bendock and Bingham 1988). 

Beginning in the 1980s, the ADOT altered traditional road building and maintenance 

procedures to make development more fish friendly, such as new specifications for culverts set 

out in 1984 (M. Travis 1998).  Agencies partnering with ADOT on salmon habitat concerns 

included ADFG, ADEC, the federal EPA, the Corps of Engineers, and NMFS (EPA 2003; NMFS 

2011).  They worked with ADOT to create guidelines to minimize pollution and erosion using 

improved techniques such as silt fences, straw-bale barriers, grading and reseeding slopes, 

settlement basins, diversion ditches, and rerouting roads to avoid sensitive areas (EPA 2003; 

Bonebrake 2009). 

Alaska DEC, for its part, inventoried toxic waste sites on the peninsula.  Some federal 

funding became available through the Leaking Underground Storage Tank Trust Fund, approved 

by Congress in 1986 (EPA 2012).  According to the ADEC contaminated sites database 

(searchable online at http://dec.alaska.gov/applications/spar/CSPSearch/), it formally launched 

most investigations in the area in the late 1980s and early 90s.  It opened a central peninsula 

office in the early 1990s and stepped up oversight of septic systems and other development 

requirements (Lancaster 2010).  About 140 sites in the KRW were investigated, clustered in the 

following areas: 

Fig. 81: Major contaminated sites in the Kenai River Watershed.  Data from the ADEC 
contaminated sites database 2012.  See Table 20 for sites numbered.
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Table 20: Major contaminated sites in the Kenai River Watershed.  Data from the ADEC 
contaminated sites database 2012. 

Site name Area Toxins Year 
begun 

Year 
done 

Distance to 
river 
Mi.          Km. 

1 Ridgeway Chevron Ridgeway Petroleum 1977 2000 0.4 0.6 
2 Coastal Drilling Soldotna Diverse 1987 Active 0.7 1.1 
3 Cook’s Tesoro Sterling Petroleum 1989 2007 0.2 0.3 
4 Sterling Chevron Sterling Petroleum 1989 2002 0.3 0.5 
5 Alaska D.O.T. 

maintenance shop 
Soldotna Diverse 1989 2004 0.0 0.0 

6 River Terrace 
Laundromat 

Soldotna Dry-cleaning 
solvents 

1992 Active 0.0 0.0 

7 Zip Mart Sterling Petroleum 1995 Active 1.2 1.9 

• in Sterling along the highway in the original “Naptowne” business district;

• in Soldotna near the highway junction;

• on the east edge of Kenai along the Kenai Spur Highway; and

• downtown in Kenai in the Airport Industrial Park.

 Among the sites were one on Slikok Creek and 15 right on the Kenai River or its 

headwaters lakes.  Most were minor spills involving small amounts of hydrocarbons.  The most 

common cause was leaking underground storage tanks, and the most common source was gas 

stations.  Other listed sources were oilfield businesses, fish processors, airports, junk yards, road-

maintenance shops, old power lines, residences, and dry cleaners.  Besides petroleum, pollutants 

included salt, solvents, PCBs, dry-cleaning chemicals, and lead (usually from batteries).  In the 

most severe cases, ADEC or environmental contractors documented contaminated runoff directly 

into the river or spreading in groundwater plumes.  The most serious cases are listed in Table 20.  

Following considerable public and private expense, many of these cleanup projects were 

completed.  After the mid-1990s, few new investigations were launched; only two filed after 

2000 remained open in 2012. (ADEC 2012) 

 8.1.7.6   Federal activities in the 1980s 

The Alaska Region of the USFWS had an independent fisheries program capable of 

conducting relevant research, and it opened an office in Soldotna – the state’s first outside of 

Anchorage – in 1971 (D. Palmer, personal communication, 2012).  In the late 1970s the service’s 
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fisheries field office studied spawning and rearing areas in the KRW (Burger, Wilmot, and 

Wangaard 1985).  In the 1980s, it looked at distinct runs (Burger, Wilmot, and Wangaard 1985) 

and salmon use of tributaries such as the Moose River (Booth and Otis 1996).  

The Kenai National Wildlife Refuge began the 1980s with a new name and revised 

mission, due to ANILCA.  The legislation required refuges to undertake comprehensive 

conservation planning, and in the Kenai case that meant expanding the refuge’s focus from 

moose to the broader ecosystem.  Species identified as its highest management interests were 

moose, wolves (Canis lupus), trumpeter swans, and salmon; of those moose and salmon were 

noted as having the highest economic value.  In 1985, after a series of public meetings, the refuge 

issued its first comprehensive conservation plan (USFWS 1985).  That plan identified the Kenai 

River and its tributaries as one of the refuge’s “special values,” and among its priority problems 

it listed managing inholdings, conducting more research on salmon, and “off-refuge commercial 

and recreational harvest of adult salmon” (USFWS 1985, 10). 

Inholdings and salmon both were major concerns after Native land claims thrust the 

refuge managers into a new land-management role.  ANCSA led to major negotiations, beginning 

in the 1970s, between the refuge and new entities such as Cook Inlet Region, Inc. (CIRI), the 

Kenai Natives Association, and the Salamatof Native Association.  The Kenai Natives 

Association filed a claim for riverfront land at the outflow of Skilak Lake, once the site of 

Stepanka’s Village and later part of the Kenai National Moose Range (USFWS 1994).  USFWS 

negotiated a swap that ultimately kept that land, known as a critical corridor for wildlife such as 

bears and swans, in the refuge (USFWS 1994).  In a unique case (mentioned in Ch. 7.4.3), the 

Salamatof Native Association fell outside the regular ANCSA land-claims process and 

successfully pressed a claim for a portion of the wildlife refuge lying on both sides of the river 

north of Funny River Road and encompassing 3 mi (5 km) of the main Kenai River (R. Johnston, 

personal communication, 2011).  In 1983, Salamatof received title to an inholding of 2,423 acres 

(990 ha) but with unusual conservation easements stipulated by the service (Salamatof Native 

Association 198565).  The easements banned development of the first 50 ft (15 m) along the river 

and also decreed that the first 25 ft (8 m) along the river was a public corridor to allow anyone 

non-motorized access to the riverbank fishery (Salamatof Native Association 1985; R. Johnston, 

65 Salamatof Native Association Resolution 84-8, Kenai River Easement Proposal, dated Mar. 11, 1985.  
Rick Johnston from the Kenai National Wildlife Refuge gave me a copy of the document from the refuge’s 
archive. 
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personal communication, 2011).  Salamatof promptly subdivided the property as Moose Range 

Meadows and began selling off lots. 

Another federal agency stepped in to contribute technical expertise to aid Kenai River 

riparian land management: the Soil Conservation Service (since renamed the Natural Resources 

Conservation Service) under the jurisdiction of the US Department of Agriculture.  It was 

conducting a national River Basin Study program.  In 1986 its peninsula arm, the Kenai Soil and 

Water Conservation District, put together a Cooperative River Basin Study for the Kenai River 

(Lehner 1994). 

… [T]he River Basin Study was designed to provide soil and plant data that

could help Kenai River land managers: (1) identify areas best suited for particular 

kinds of land uses and (2) understand what kinds of soil and site limitations they 

might find when trying to develop different areas in particular ways.  In addition, 

the study focused on providing land managers with additional “practical” 

information that could help them minimize damage to river resources during land 

use development (Lehner 1994, I-3). 

This ambitious project was not completed until the early 1990s. 

8.1.8   Effects of the Exxon Valdez oil spill on Kenai River management 

Side effects from the 1989 Exxon Valdez oil spill (see Ch. 5.6.3) shut down Cook Inlet’s 

commercial salmon fishery, followed by fears that a huge over-escapement depleted the rearing 

capacity of the Kenai system’s lakes crucial to future sockeye cohorts (Edmundson et al. 2003).  

The situation led the state to list the river as impacted by the disaster.  The listing made the 

watershed eligible for funding from Exxon and related government programs for qualifying 

damage-assessment, restoration, and research projects (Weiner 1998). 

At a time when state funding for land acquisition had dwindled, oil-spill money allowed 

agencies to acquire, from willing sellers, parcels along the Kenai River deemed important for 

salmon habitat.  Most of the purchases were in the late 1990s.  Sometimes the money was used to 

leverage additional funding from other sources (Exxon Valdez Oil Spill Trustee Council 2007).  

ADFG tried to purchase estuary lands from the City of Kenai through this route, but the city 

declined to sell them (Trasky 2010).  The largest purchases were buy-backs of previous public 
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lands selected by Native tribes, specifically the Kenai Natives Association and the Salamatof 

Native Association (Exxon Valdez Oil Spill Trustee Council 2007; R. Johnston, personal 

communication, 2011).  By the end of 2013, the total KRW land area converted from private 

ownership to public conservation status by this program amounted to 5,301 acres (2,145 ha)  

(Exxon Valdez Oil Spill Trustee Council 2007; S. Carroll, personal communication, 2012). 

Table 21: KRW parcels purchased with Exxon Valdez oil spill funds.  Sources: Exxon Valdez 
Oil Spill Trustee Council 2007; S. Carroll, personal communication, 2012. 

Year Cost $ EVOS $ Acres Hectares Parcel Name 
1995 320,000 320,000 20 8.1 Kobylarz – KEN 10 
1995 600,000 600,000 100 40.5 Cone – KEN 34 
1995 1,650,000 1,650,000 146 59.1 River Ranch – KEN 148 
1995 4,443,000 4,000,000 3,254 1316.8 Kenai NA – KEN 1002-4 
1995 1,835,000 1,835,000 110 44.5 Girves – KEN 1006 
1996 2,540,000 2,540,000 1,377 557.3 Salamatof NA – KEN 54 
1996 450,000 450,000 76.3 30.9 Patson – KEN 1034 
1996 55,000 55,000 1.6 0.6 Mansholt – KEN 1049 
1997 698,000 698,000 3.3 1.3 Schilling/Roberts – KEN 1038 
1998 149,500 149,500 14.5 5.9 Salamatof – KEN 1051 
1998 33,500 33,500 6.6 2.7 Salamatof – KEN 1052 
2006 2,200,000 1,000,000 138 55.8 Corr – KEN 3001 
2008 629,000  629,000 3 1.2 Russell/Long – KEN 3002 
pending in 2012 51 20.6 Poore – KEN 3010 

$16,703,000 $15,060,000 5,301 2,145 Subtotal (rounded) 

Exxon funding also paid for riverbank restoration projects (Hughes 2000) and public 

access boardwalks and stairs at parks such as Bing’s Landing, Morgan’s Landing, and Slikok 

Creek (G. Seaman 1995). 

8.1.9   Riparian setback rules and changing management in the 1990s 

From the beginning of their involvement with the Kenai River, scientists and land-use 

planners recommended protecting riparian land from development to preserve Kenai River 

salmon habitat for the long run (USACE Alaska Corps of Engineers 1978; Environmental Service 

Ltd. 1980, ADNR and KPB 1986).  This recommendation collided with local attitudes towards 

land-use and created decades of controversy pitting ecological concerns against private-property 
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rights.  The 1990s were years of major changes relating to land use and habitat protection in the 

watershed. 

 8.1.9.1   Setback proposals prior to the 1990s 

In the late 1970s, the Corps of Engineers recommended 100-ft (30 m) setbacks on the 

tops of riverside bluffs (USACE Alaska Corps of Engineers 1978).  The first draft peninsula 

coastal management plan recommended 200-ft (61 m) setbacks (Environmental Services Ltd. 

1980) and, after surveying river erosion in 1983, ADFG scientist Barrick recommended 100 ft (30 

m) in general, with 150 ft (46 m) on top of bluffs (Barrick 1984).

The original KRSMA bill the Sheffield administration introduced in the state legislature 

in 1984 would have put a 0.25-mi (400 m) corridor on each side of the river, public and private 

land, under the control of the Commissioner of Natural Resources.  This proposal caused much 

concern because, if passed, it would have been the first time the state had entered the planning 

and zoning functions of local government (KPB Assembly Mar. 17, 1987). 

In the 1986 first Kenai River Comprehensive Management Plan, the KRSMA Advisory 

Board recommended a variable-width buffer with two types of areas.  Land abutting the river 

would be a “protection area” where development would be “greatly restricted,” consisting of 

riparian ecosystems, contiguous wetlands, and the 100-year floodplain.  Beyond that area would 

be a 300-horizontal-foot (91 m) “conservation buffer” with a “high percentage” of natural vege-

tation to provide natural filtration (ADNR and KPB 1986, 151-152).  Critics denounced that plan 

as too complicated and onerous for homeowners (Chappell 1986b).  Neither borough nor city 

officials would support mandating it on private land (Chappell 1986c).  Despite support from 

various stakeholders, local decision-makers set it aside.  Still, establishing the KRSMA led to 

restrictions that improved  riparian protection, such as bans on jetties, the moratorium on dense 

riverfront subdivisions, and enhanced enforcement of pre-existing rules on polluting (Fisler 

2009). 

 8.1.9.2   Soldotna’s riverfront regulation 

The City of Soldotna boundaries included the Kenai River from RM 17.5 to 25 (although 

only on one side for part of that).  In the 1970s, it invested in parks and began touting itself as 

“River City” (Ted Forsi and Assoc. 1979).   After Les Anderson caught his world-record chinook 
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there in 198566, sport-fishing brought the town publicity and business (Carmichael 2009; 

Farnsworth 2009; Golden 2010; Lancaster 2010).  But the new popularity had a negative side.  

Civic leaders and residents were concerned about their wastewater-treatment plant’s outfall, new 

construction crowding right up to the water, and the destruction riverbank anglers caused 

(Bonebrake 2009; Golden 2010; Lancaster 2010).   

In 1990, the city imposed its own riparian setback.  Soldotna was overhauling its zoning 

codes, a project that took a couple of years.  As part of that revision, Mayor Ken Lancaster and 

City Manager Rich Underkofler wrote new rules to protect riverfront habitat (Lancaster 2010).  

They established a 100-ft (30-m) “Kenai River Overlay District” within city limits (City of 

Soldotna Ord. 493).  Landowners had to apply for city permits to carry out activities within the 

district.  City rules encouraged retention of natural riparian vegetation and, on undeveloped large 

riverfront parcels, set a 600-ft (183-m) setback for new construction (City of Soldotna Ord. 547).  

Unlike the borough assembly, which struggled with the topic, Soldotna’s city council approved 

the new riparian protection rules without fanfare or controversy (Lancaster 2010). 

The city began considering river habitat in municipal plans and procedures for parks 

(Carmichael 2009), wastewater treatment (Wood 2009), and even street-cleaning procedures 

(Bonebrake 2009).  As early as 1991, it began investing in riverbank restoration projects (City 

of Soldotna Council, meeting minutes, June 26, 1991). 

The City of Kenai took a different approach.  It chose not to follow its consultants’ 

recommendation in its 2003 Comprehensive Plan that it zone estuary lands as conservation or 

open space areas (Kevin Waring Associates 2003; M. Kebschull, personal communication 2006).  

It did, however, continue buying up stream banks, develop programs to protect estuary dunes 

from dipnet traffic (Hermanek 2007), and – in the 2013 update of its comprehensive plan67 – 

acknowledge conservation priorities for tidal wetlands (Glenn Gray and Associates et al. 2013). 

 8.1.9.3   Return of the borough’s setback proposal 

Many people continued pushing for borough-wide river protection in the form of land-

use regulation.  Soldotna’s new rules inspired them by example (KPB Planning Commission Sep. 

26, 1994).  Public interest in the river’s problems escalated.  In 1991: 

66 See Fig. 48. 
67 In October 2013 Kenai voters rejected the plan; its status was unclear at the time of this writing. 
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• Concerned citizens organized the Kenai River Festival, which became an annual event

(C. Cassidy, personal communication, 2006).

• An oil-industry funded scholarship contest called “Caring for the Kenai” debuted.

• The state attempted to limit the number of commercial guides, but courts ruled the

limitation unconstitutional (ADNR 1997).

The next year, 1992, brought new problems but also creative ways to address them.  On

Jan. 30, a malfunction at the Soldotna wastewater treatment plant sent a cloud of toxic chlorine 

gas rolling down the river valley, prompting the predawn evacuation of 500 riverbank residents 

downstream (NOAA 1992).  Later that year ADEC reported riverfront contamination, also in 

Soldotna, at the former River Terrace Laundromat and at the state road maintenance shop near 

Soldotna Creek (ADEC 2012).  On a more upbeat note, efforts for positive change ramped up: 

Having completed its multiyear study of riverbanks, the Soil Conservation Service published the 

first Kenai River Landowner’s Guide, offering the public a wealth of information and 

constructive recommendations on voluntary measures to preserve natural habitat on private 

property (Lehner 1992).   

A group of concerned anglers, many of whom had purchased land along the river so they 

could enjoy its bounty and beauty, incorporated68 the Kenai River Sportfishing Association, 

partly to lobby for sport-fish interests but also to boost efforts to protect and restore salmon 

habitat in the watershed (D. Loshbaugh 2001a; Gease 2010; Golden 2010). 

In late 1993, Mayor Gilman and the borough assembly appointed a Kenai River Special 

Project Policy Working Group.  Using funds from a NOAA “309” grant (see below), the group 

began meeting in January of 1994 to work on protecting the river.  About 70 people came to the 

first meeting, and two dozen participated throughout the process.  Discussion revealed interest 

in “big picture” problems of the entire watershed.  It also revealed deep divides on how to 

proceed.  Some advocated a riparian setback zone at least 150 ft (46 m) wide, asserting that 

borough land-use planning was the “missing link” in habitat protection.  Others felt any land-

use restriction was excessive.  In the final report, one of the few consensus recommendations 

was for the borough to keep working on the issue, and for the first time the assembly and 

administration allocated funding to study river habitat needs (Moore, Wainwright, and Jon 

Isaacs and Associates 1994). 

68 The group began informally in 1984, but became a 501(c)(3) corporation in 1992 so it could increase its 
activities and raise funds (Gease 2010).  Its role will be discussed in 8.4.2. 
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The tortuous discussions took place in a context of intense change and public interest in 

riverfront management.  By 1994, the Kenai River’s fate was a statewide issue.  In addition to 

the municipal setback ordinance passed earlier, the City of Soldotna overhauled its wastewater 

treatment plant, opened a new riverfront park (Soldotna Rotary Park near the airport), and took 

on an experimental riverbank restoration project at Soldotna Creek Park (Kizzia 1994a).   The 

Kenai River Sportfishing Association held its first high-profile fundraiser, the Kenai River 

Classic, which not only raised money for habitat projects but also cultivated a cadre of 

influential patrons for the river, led by Senator Ted Stevens (D. Loshbaugh 2001a; Gease 

2010).   

The federal government pressured the borough on the issue.  The Federal Highway 

Administration declined to fund a bridge between Sterling and Funny River Road, explicitly 

citing the lack of borough habitat protection measures as the cause for rejection (Kizzia 1994e). 

A few months later, the NOAA authorized $2.8 million in federal funding to study cumulative 

impacts of development on the Kenai River (KPB Planning Commission July 25, 1994). 

The Anchorage Daily News ran a series of front-page articles in September 1994 titled 

“Can the Kenai River be Saved?” (Kizzia 1994a, Kizzia 1994c, Kizzia 1994e) and followed 

subsequent developments with articles bearing the logo “Kenai River Watch” (Kizzia 1994b, 

Kizzia 1994d).  That fall, the newspaper reported that, “The Kenai Peninsula Borough, long the 

missing player in efforts to protect salmon habitat on the Kenai River, is finally ready to consider 

land-use regulation along the river’s shores” (Kizzia 1994b, A-1). 

At the assembly’s Oct. 11, 1994, meeting, four members introduced Ord. 94-52 to 

establish a borough-level Kenai River Overlay District (KPB Assembly Oct. 11, 1994; KPB 

Ord. 94-52).  The proposed ordinance attracted much testimony for and against it, beginning at 

the Jan. 3, 1995, public hearing (KPB Assembly Jan. 3, 1995).  The ordinance called for a 150-ft 

(46 m) setback or the floodplain, whichever was wider, in which the borough could forbid 

owners to use their land in some ways (KPB Assembly May 16, 1995).  The City of Kenai and 

the Cooper Landing Advisory Planning Commission came out against it (KPB Assembly May 

16, 1995).  Fishermen, biologists, and environmentalists supported it and urged action, however 

drastic, to preserve the threatened resource.  Some critics condemned the proposal as a harsh 

imposition on property-owners; others panned it as too feeble to really help salmon.  A few 

people held both critical viewpoints at the same time.  They urged the borough assembly to start 

over with a more inclusive public process and a simpler regulatory goal (KPB Assembly May
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16 and 17, 1995). The ordinance was worked over, revised, postponed three times, and finally, on 

May 17, 1995 (in a special meeting called after the previous night’s debate dragged on until 

midnight) it failed on a 2-to-7 vote (KPB Assembly May 17, 1995).  The main sticking point was 

the setback provision.   

For the second time, the borough rejected land-use regulation along the river.  But this 

time, rather than set the issue aside, those involved were determined to continue work on the 

complex issue and push for a more acceptable outcome (KPB Planning Commission May 22, 

1995). 

 8.1.9.4   The influence of Kenai River habitat studies on regulation 

Most studies and monitoring done on the Kenai River have focused on counting salmon 

(Ruffner 2010).  Studies examining habitat have been piecemeal and sporadic, not longitudinal.  

As mentioned above, fisheries studies in the 1980s identified streams and sheltered riverbanks as 

important rearing habitat for chinook (Burger, Wilmot, and Wangaard 1985; Estes and Kuntz 

1986), while other studies looked at erosion (Scott 1982, Barrick 1984, Inghram 1985), wetlands 

(Elliott and Finn 1984), and sockeye nurseries such as Skilak Lake (Bendock 1989).  But such 

studies were only a first step, and significant gaps were obvious even to non-scientists.  A 

member of the original KRSMA Advisory Board, who worked on creating the first river 

management plan in the 1980s and wished to remain anonymous when interviewed, said, “We 

just didn’t have enough information.” 

The early 1990s, in retrospect, were a “golden age” of Kenai River salmon habitat and 

management studies, addressing this need. 

Most notable were an interrelated suite of reports known as the “309” studies, largely 

funded by NOAA under the Coastal Management Program.  These studies were particularly 

important because they took place while the borough was debating river protection ordinances, 

and their results informed the development of the regulations (G. Seaman 1995).  Investigators 

sometimes presented their work directly to decision makers (G. Seaman 2010, Trasky 2010).  

ADFG’s Habitat Division coordinated a one-time effort to conduct and integrate studies of human 

impacts on the Kenai River (G. Seaman 2010).  The projects were the first to explicitly discuss 

cumulative effects, involve an array of disciplines, and focus on informing local resource 

managers (G. Seaman 1995).  Results were published mostly from 1993 through 1995.  Although 

the 309 program was nominally statewide, most of the effort focused on the Kenai River (Parry, 
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Rozen, and Seaman 1993).  Participating entities included ADFG, USGS, ADEC, and the 

borough. 

Table 22: Kenai River “309” studies.  Section 309 grant funds via the Alaska Coastal 
Management Program financed the studies.  The grant funds originated with the State of Alaska 
and the NOAA Office of Ocean and Coastal Resource Management. 

Year Agency Author(s) Title 
1993 ADFG Parry, Rozen 

& Seaman 
Restoration and Enhancements of Aquatic Habitats in Alaska: 
Project Inventory, Case Study Selection, and Bibliography  

1993 ADFG Fink, Rozen 
& Seaman 

Nonregulatory mechanisms for habitat protection 

1993 ADFG Liepitz & 
Muhlberg 

The Assessment and Control of Cumulative Impacts of 
Coastal Uses on Fish Habitat of the Kenai River, Alaska 

1994 ADFG Liepitz An Assessment of the Cumulative Impacts of Development 
and Human Uses on Fish Habitat of the Kenai River 

1994 KPB Tremaine & 
E-3 
Consulting 

A Socioeconomic Assessment of Kenai River Fish 
Production on the Regional Economy 

1994 KPB Moore, 
Wainwright 
& Jon Isaacs 

Kenai River Cumulative Impact Project: report to the Policy 
Working Group and the Kenai Peninsula Borough 

1995 ADFG Seaman The Continued Assessment and Management of Cumulative 
Impacts on Kenai River Fish Habitat 

1995 USGS Dorava Hydraulic Characteristics Near Streamside Structures Along 
the Kenai River, Alaska 

1997 ADEC Powell Cumulative Impacts to Kenai River Wetlands Final Report: A 
Process for Assessing the Cumulative Impacts to Wetlands 
using Hydrogeomorphic (HGM) Functional Processes, 
Landscape Scale Indicators, and Goal Setting 

Influential reports came from other sources as well at about the same time: 

• ADFG’s “Kenai River water quality investigation completion report” (Litchfield and

Kyle 1992).

• The Soil Conservation Service’s “Kenai River Homeowners’ Guide” (Lehner 1992) and

“Technical Report: Kenai River Cooperative River Basin Study” (Lehner 1994).

• State Parks’ “Kenai River Carrying Capacity Study: Important Findings and Implications

for Management” surveying anglers and property owners (Whittaker and Shelby 1993).

• The Nature Conservancy of Alaska’s “Kenai River Watershed Report” identifying and 

prioritizing sites along the river based on habitat value and vulnerability (The Nature 

Conservancy of Alaska 1994).



277 

• The USFWS’s “Land Protection Plan for the Kenai National Wildlife Refuge, Soldotna,

Alaska” (USFWS 1994).

Advocates of the setback ordinance used the studies’ results, which showed increasing human 

pressure and habitat damage along the river, as evidence to boost their case that land-use 

regulation was essential to assure future salmon runs (G. Seaman 2010). 

The USGS issued a fact sheet focused on the need to balance the “three R’s” of 

regulation, research, and restoration on the Kenai River.  It said, in part: 

The role of the US Geological Survey and other Federal and State agencies is to 

complete high-quality scientific research to help develop fair regulations and 

proper restoration designs for the preservation of the Kenai River fisheries. … In 

the Kenai River, habitat for juvenile salmon is already in short supply; increased 

erosion caused by development can further reduce this critical habitat (Dorava 

and Liepitz 1996, 1-2). 

 8.1.9.5   Adoption of the first borough setback ordinance 

Five days after the demise of KPB Ord. 94-52, assembly member Betty Glick told the 

planning commission: 

Throughout the months of discussion on the proposed ordinance people became 

more informed about the river.  Most of the Assembly members are not willing 

to end activities concerning protection of the Kenai River and wish to begin 

forming the consensus group without delay (KPB Planning Commission May 

22, 1995, 15). 

In June 1995, the assembly set up a new committee called the Kenai River Working 

Group.  Based on advice from the Kenai River Property Owners Association, the group had 14 

members from a variety of organizations and citizen stakeholder groups.  The assembly gave it a 

hired facilitator and a mission “… to determine by consensus the guidelines needed for the 

formation of a land use ordinance to protect habitat on the Kenai River,” according to Fisler’s 

2009 account (pg. 6).  The working group members and staff from federal, state, and borough 
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Fig. 82: The 1995 flood of the Big 
Eddy area.  RiverQuest is in the upper 
right.  Source: NOAA and KPB. 

offices invested a large amount of time and effort working towards a new ordinance.  In the end, 

they toiled for more than a year (Tarbox 2010). 

But the working group was not the only force promoting change.  

Two months earlier, the new governor, Tony Knowles, had announced that the state 

would invest $9.6 million on the Kenai River – $2.9 million for park improvements for recreation 

access and the balance for habitat acquisition, maintenance, and restoration (G. Seaman 1995).  

The state-level support and infusion of resources bolstered the cause of river protection (Spence 

1995). 

Peninsula leaders such as Mayor Gilman worked with the area’s delegation in Juneau to 

craft state legislation giving the borough authority to grant property-tax credits to landowners for 

improvements to restore or rehabilitate riverbanks (KPB Ord. 95-32).  This freed the borough to 

offer financial incentives to landowners squeamish about land-use regulations.  The assembly did 

so in November, passing an ordinance to provide a 3-year, 50% tax discount for value added by 

such improvements (KPB Ord. 95-32). 

Assembly members from Homer pushed 

harder for land regulation than did representatives of 

central peninsula communities.  Homer was known 

for commercial fishing and a political climate 

friendlier to environmentalism than the conservative 

central peninsula (personal observation).  When Ord. 

94-52 failed, the only “yes” votes were from 

Homer’s Drew Scalzi and Ron Drathman (KPB 

Assembly May 17, 1995). 

Mother Nature did some lobbying, too.  In September of 1995, unusually heavy fall rains 

flooded the peninsula, and the Kenai River was hard hit.  Impressive to many observers were not 

only the height and force of the water, but also the human-caused debris it swept up.  Low-lying 

areas, especially the dense recreational subdivisions, were inundated (Fisler 2009).  Boats, 

furniture, boardwalks, docks, and even small buildings washed downstream (Mohorcich 2010).  

Also afloat were fuel tanks and other containers of toxins (Mohorcich 2010).  Empty septic tanks 

popped out of the ground (Wood 2009); full septic tanks shed odiferous plumes of untreated 

human waste (Sinclair 2009).  At Big Eddy, the high water backed up and formed a temporary 

lake filled with soggy cabins and vehicles (Fisler 2009).  The City of Kenai expended a lot of 
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effort fishing items out of the water and collecting them off the tidal flats.  Near Soldotna, 

emergency teams set up temporary storage in the Skyview High School parking lot where 

riverfront residents could seek salvaged belongings (Mohorcich 2010).  Many landowners 

discovered their investments were neither flood proof nor insured by FEMA (McLane 2009).  

The debacle convinced some citizens who had been vacillating about riverfront regulation that 

crowding development right up to the water was, in the long run, destructive to people’s 

pocketbooks as well as to salmon rearing habitat (Gabler 2009, Mohorcich 2010). 

On Feb. 20, 1996, the borough assembly’s land-use committee introduced Ord. 96-06, a 

new version of the riparian setback ordinance.  The official title was “An Ordinance Defining the 

Kenai River Watershed, Establishing Areas for Regulation of Activities for Habitat Protection 

within the Watershed and Enacting Land Use Restrictions within Those Areas.”69  It stated, 

among other things, that “… studies are unanimous in concluding that restricting land use is 

necessary to protect and preserve the riparian habitat of the Kenai River.” 

This time, much of the opposition to the ordinance came from the biologists, fishermen, 

and environmentalists pushing for river protection.  They viewed the new ordinance as too 

watered down and limited to really safeguard habitat.  All tributaries were removed from the 

measure, and the habitat protection area pared back to a standardized 50-ft (15-m) setback (KPB 

Ord. 96-06).  Scalzi told the Homer News that he might vote against the weakened measure 

(Spence 1995).  Another participant frustrated by the compromises was Ken Tarbox, a blunt-

talking retired fishery biologist who served on the working group.  Looking back years later, he 

said some people opposing setbacks refused to listen to scientists’ rationale for the wider, 

variable-width buffers, and that jockeying for political advantages relating to allocation disputes 

undermined the collaborative process (Tarbox 2010).  Sharon Moock, the assembly member 

chairing the working group, tried to allay disappointment.  According to the Homer News: 

Moock said restricting the corridor to 50 feet and limiting its application to [the] 

river’s main course was a start. “No one in the group intends this to be an end-

all,” she said, adding that over time, opponents of zoning restrictions may begin 

to feel more comfortable about further efforts to protect the river (Spence 1995, 

9). 

69 The complete ordinance is copied in Appendix K. 
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The borough assembly listened to many hours of heated public testimony from all angles 

and debated amendments and counter amendments among themselves.  Member Tim Navarre 

suggested a 600-ft (183-m) buffer (KPB Assembly Mar. 19, 1996).  Member Grace Merkes asked 

for a 25-ft (8-m) buffer, saying that only the first 3 ft (1 m) of shoreline actually influenced the 

river, and urged the assembly to put the entire land-use ordinance to a public advisory vote (KPB 

Assembly Mar. 19 and 27, 1996).  The borough assembly devoted four meetings to the ordinance 

(Mar. 19, Mar. 27, April 16, and April 2, 1996).  Finally, it voted to pass it 6-to-3 (KPB 

Assembly April 16, 1996).  For the first time, the borough would restrict private property uses for 

the sake of salmon habitat. 

8.1.9.6   The second borough setback ordinance 

In general, the borough’s riverbank setback ordinance was deemed a success.  Instead of 

falling, property values along the river rose (Bagley 2009; P. Knight, personal communication, 

2010).  Land-use regulations that had been controversial with local voters when initiated proved 

less of a problem for newcomers, private or corporate.  Most came from areas with more stringent 

zoning and building requirements, so they considered the borough rules routine and reasonable 

(Mohorcich 2010).  New techniques for preventing erosion and streamlined permitting procedures 

made compliance less onerous than it would have been in years past (Lehner 2010). 

In February of 2000, Assemblyman Scalzi introduced an ordinance extending the 

setbacks.  The new measure amended the prior ordinance to expand protection from the main 

Kenai River to its primary tributaries – Beaver Creek, Slikok Creek, Soldotna Creek, Funny 

River, Moose River, Killey River, Russian River, Quartz Creek, and Trail River – and other 

major salmon-producing rivers on the western peninsula (specifically the Swanson, Kasilof, 

Ninilchik, Anchor, Fox, Seldovia, English Bay, and Bradley rivers and Deep, Stariski, Bishop, 

Chickaloon, and Seven Egg creeks) (KPB Ord. 00-08).  In a memo about the new measure, Scalzi 

noted that back in 1996, the assembly had been interested in protecting more anadromous waters 

(Scalzi 2000).  Critics said the public was ignorant of the rules, which were rarely enforced 

(Bagley 2009).  But the composition of the assembly had changed, and many people’s fears about 

the regulations had been allayed.  Nine years afterwards, former assembly member Grace Merkes, 

who voted against the 1996 ordinance but in favor of the 2000 one, said that in hindsight she 

thought the 50-ft (15-m) protection zone was a fair and workable compromise (Merkes 2009).  
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The new measure passed unanimously in May of that year (KPB Assembly May 16, 2000).  The 

controversies that attended the first setback ordinance never materialized the second time 

(Mohorcich 2010). 

8.1.9.7   The river center 

During the early 1990s, when the borough began considering special management for 

land along the Kenai River, permitting emerged as a problem (Chappell 1984b; Lehner 2010).  

The process of obtaining permits often was more onerous than the regulations themselves.  

Ordinary citizens had no way to know in advance what permits they needed.  Agency staff sent 

them from office to office to fill out repetitious paperwork.  Not only did they need to shuttle 

among Kenai, Soldotna, and Sterling – depending upon which permits applied – but in some 

cases they had to travel to Anchorage to obtain required documents (Czarnezki 2009). 

Borough Mayor Don Gilman proposed an interagency partnership that would consolidate 

staff from the agencies involved into one building.  This “one-stop shop” would clarify and 

simplify permitting for land owners and promote government efficiency through coordination.  In 

1995, while the borough assembly grappled with the issue of riparian habitat protection, Gilman 

worked with Sen. Stevens, Gov. Knowles, and state agencies to develop his idea (S. Loshbaugh 

2000a).  When the borough adopted the setback ordinance and took on the task of land-use 

regulation, it made sense for it to take the lead in establishing such a facility. 

ADFG got a grant from the NMFS to develop the Kenai River Center concept, and in 

January of 1996 ADFG, ADNR, and the state Division of Governmental Coordination signed an 

agreement with the borough to proceed (KPB Res. 96-25).  In March, the borough assembly 

unanimously approved a resolution to establish the Kenai River Center, under the aegis of the 

borough planning department.  According to the resolution: 

…the Kenai River Center is a critical element in promoting increased awareness

of the steps taken to protect the habit [sic] and social and economic values of the 

Kenai River; and … the Kenai Peninsula Borough Assembly agrees the public 

will be better served by being able to obtain permit applications, permit 

approvals, educational materials, and technical assistance from state and local 

regulatory agencies at one central location … (KPB Res. 96-25). 
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Fig. 83: The Kenai River Center.  In Soldotna by RM 23, it opened in 2000.  Photo by S. 
Loshbaugh. 

The center began operations in May 1996 out of a rented storefront on the Kenai Spur 

Highway (Gabler 2009, KPB 2012b).  It garnered favorable attention and awards citing it as a 

model for effective and responsive government (Gease 2010).  For example, in 1997 it earned the 

Walter B. Jones Memorial and NOAA Excellence Award for Coastal and Ocean Resource 

Management in the category of “Excellence in Local Government.”  In a press release from the 

governor’s office, Diane Mayer, director of the state’s Division of Governmental Coordination, 

said, “It’s exciting to have national recognition for the Kenai River Center, which so effectively 

brings the economy and the ecology into balance at the local level” (Knowles 1997). 

The City of Soldotna, the borough, and ADOT negotiated a three-way land swap that 

removed the old road maintenance shop from the riverbank and gave the borough a riverfront 

parcel near the Soldotna Municipal Airport for the river center’s permanent home.70  The new 
building opened in 2000 (S. Loshbaugh 2000a).   The State of Alaska paid the construction costs, 

70 The City of Soldotna gave up the parcel near the airport; it received the land where the road maintenance 
shop had been and added that to Soldotna Creek Park.  The state gave up the old road maintenance shop 
site; it received a parcel near the borough landfill where it constructed a new road maintenance complex.  
The borough gave up the land near the landfill; it received the parcel near the airport.  I was the reporter 
who covered the transaction for the Peninsula Clarion. 
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about $2 million, with a 10% match from the borough.  The EPA gave the center a $100,000 

grant for its first few years of operation (D. Loshbaugh 2000b).   

In 2009, partly to reflect the center’s mission expanding beyond the KRW, the borough 

renamed it the Donald E. Gilman River Center (KPB Assembly Res. 2009-67).  By 2010, the 

river center included staff from ADFG, State Parks, the federal EPA, the nonprofit Kenai 

Watershed Forum, and the borough (including the flood-plain and coastal-management 

specialists).  They worked closely with off-site colleagues from the Corps of Engineers, ADEC, 

the USFWS, and others (Mohorcich 2010; KPB 2012b).  The ability to access information and 

transfer documents digitally facilitated their activities (Mohorcich 2010).  In addition to 

permitting staff, river center resources included a public-service website, information about 

habitat restoration techniques, meeting space, and a specialty library of river-related documents 

(personal observation).  The staff provided free consultations and technical assistance to citizens 

in matters such as buying land or mitigating erosion.  The building provided a convenient place 

where landowners, businesses, contractors, utilities, or representatives of other agencies could 

meet with staff to discuss land characteristics, permits, plans, and options for potential projects or 

problems relating to waterfront property.  Feedback from the public helped the agencies adapt 

their management.  Former river-center director John Mohorcich said, “We’ve learned a lot, and 

we’ve changed code and regs to try to accommodate, still, the protection aspect, you might say, of 

the riparian [habitat] and the fisheries, but also to make it reasonable and useable for the 

landowner” (Mohorcich 2010, min. 47).   

Outside the building itself, the parking area and 500 ft (152 m) of riverbank are available 

to anglers in the summer.  The traffic and other issues constantly remind the staff of the Kenai 

River’s popularity and the stresses on riverfront lands (Mohorcich 2010). 

8.1.9.8   Setbacks at Moose Range Meadows 

Meanwhile, the Kenai National Wildlife Refuge encountered problems with the 

Salamatof Native Association inholding at Moose Range Meadows.  One was that, like other 

places along the river, summer angler foot traffic soon became so intense that it damaged the 

riparian zone and degraded the area.  In response, the refuge closed the riverfront corridor 

seasonally to the general public starting in the early 1990s, allowing only residents and their 

guests to use the area during the peak of the sport-fishing season (Johnston 2005).  Rick Johnston, 

a former refuge ranger, was tasked with overseeing Moose Range Meadows until 2012.  In a 2011 
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interview, he described the land management situation at Moose Range Meadows.  Another 

problem there was that some people were extracting gravel, violating the land-transfer agreement, 

he said.  This led to a lawsuit, settled out-of-court in 1997, that stipulated additional buffer zones 

along the river (Johnston, personal communication, 2011).  The new buffers, added to the 

previous one, were of variable width depending on the lay of the land, ranging from the former 

minimum of 50 ft (15 m) to a maximum of 140 ft (43 m).  Meanwhile, in a separate deal, the 

USFWS used settlement money from the Exxon Valdez oil spill to buy back large, undeveloped 

tracts (Exxon Valdez Oil Spill Trustee Council 2007).  It also purchased some riverfront lots and 

installed boardwalks to improve angler access (Johnston 2005).  A bit more than half of the 

original land claim reverted to the wildlife refuge at a price of $2,540,000 (Exxon Valdez Oil Spill 

Trustee Council 2007; Johnston, personal communication, 2011).   

The outcome was a patchwork of private and public lands managed jointly by private 

Fig. 84: Moose Range Meadows land-ownership as of 2005.  Image courtesy of Kenai 
National Wildlife Refuge. 
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owners, Salamatof, and the Kenai National Wildlife Refuge.  Restrictions on private property 

development are more stringent than those falling only under the borough’s 50-ft setback rules.  

Johnston called it “a work in progress” and a “unique experiment in public-private partnership” 

(Johnston 2005).   

8.1.10   Management after 2000 

In the new century, most entities involved with the river emphasized cooperative efforts 

to maximize their efficiency (D. Loshbaugh 2000b; Brian Smith 2012c), although reliance on 

term grant funding often resulted in piecemeal approaches (S. Loshbaugh 2001b).  Managers’ 

focus remained on angling activities and riparian areas, with less attention to uplands, creeks, and 

wetlands.  One noticeable trend was for agencies to coordinate among themselves or to delegate 

functions they previously performed to local nongovernmental organizations, usually the Kenai 

Watershed Forum and the Kenai River Sportfishing Association (Gease 2010, Ruffner 2010, 

Neyman 2011b). 

8.1.10.1   Enabling technologies 

New technology facilitated watershed management for all players.  The chief among 

these were GIS, Light Detection And Ranging (LiDAR), and restoration engineering (to be 

discussed in section 8.2).  GIS provided an interactive data-management platform useful to both 

technical experts and the lay public.  The KPB institutionalized its own GIS department in the 

early 1990s, which served not only the tax assessors but also the planning department, the river 

center, and special projects such as mitigating spruce-bark beetle damage.  The 309 studies 

process included technical meetings to develop cooperative GIS capabilities (G. Seaman 1995).  

The Kenai Watershed Forum supervised a wetlands mapping project that began in 1999 (Gracz 

2009), hired a GIS specialist in 2004 (KWF 2004), and created an interactive, online watershed 

atlas for public use (http://www.kenaiwatershed.org/research/ atlas.html).  The GIS professionals 

on the Kenai Peninsula formed their own user group in 2007 (http://www.kpbgis.org/).  Active 

participants included staff from the borough, the forum, and the Kenai National Wildlife Refuge. 

Recent LiDAR technology used global positioning systems and lasers to achieve 

measurements accurate vertically to within about 5-35 cm (2-14 inches) (Collins 2011).  A 

consortium including the Kenai Watershed Forum (as lead), the borough, USGS, and EPA carried 

out a LiDAR pilot project on the Kenai Peninsula (Laker 2011).  Contractor Aero Map took 

http://www.kenaiwatershed.org/research/%20atlas.html
http://www.kpbgis.org/
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imagery of the KRW and the western peninsula lowlands in 2008 (Collins 2011; Laker 2011).  

This state-of-the-art imagery provided an abundance of data for resource management.  Along the 

river, it allowed the borough’s river center personnel to measure the steepness of eroding bluffs 

and identify adjacent parcels and structures (Mohorcich 2010).  The forum used it for, among 

other things, tracing small streams in remote terrain (Bornemann and Martin 2012). 

8.1.10.2   Projects in the upper watershed 

In 1997, the Kenai National Wildlife Refuge, Chugach National Forest, State Parks, and 

ADFG inked an agreement to cooperatively manage public lands in the upper Kenai watershed.  

They emphasized managing anglers and preserving salmon runs and species that depend on them 

such as bears and eagles (Kenai National Wildlife Refuge et al. 1997). 

Chugach National Forest managers had focused on forest resources in the past, but by the 

end of the 20th century their management approaches, technology, new regulations, and evolving 

priorities necessitated many changes.  In 1992, the Forest Service officially adopted a nationwide 

policy of ecosystem management (Chugach National Forest 2002a).  In 1997, Chugach National 

Forest began a new management plan to replace its 1984 Forest Plan (Chugach National Forest 

2002a).  One goal was to “Provide for the proper functioning of streams, riparian areas, lakes, and 

wetlands” (Chugach National Forest 2002b).  After adopting the new plan in 2002, the national 

forest’s Seward Ranger District published a series of detailed “landscape assessment” reports for 

Kenai tributary watersheds such as Quartz Creek (Chugach National Forest 2010) and Russian 

River (Benoit and Johansen 2004).  

The Forest Service conducted two major watershed restoration projects in the area. 

One targeted Dave’s Creek, a small but conspicuous stream that flowed from Tern Lake 

to Quartz Creek (and eventually to Kenai Lake).  Tern Lake and Dave’s Creek were substantially 

modified by highway and campground construction projects between roughly 1950 and 1970 

(Fair 2010a; Chugach National Forest 2008).  The creek was channelized along the Sterling 

Highway and vulnerable to road runoff (Wartinbee 2009; Chugach National Forest 2008).  The 

access road to the Tern Lake campground included a culvert that impeded fish passage (Chugach 

National Forest 2008; Arendt et al. 2010).  The restoration project, begun in 2008, replaced the 

culvert, redirected the stream, installed root-wad bank stabilization structures, and planted new 

riparian vegetation (Chugach National Forest 2008; personal observation). 
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Fig. 85: Restoration work at Dave’s Creek.  The project in 
2010 affected the Quartz Creek drainage near Cooper 
Landing and Tern Lake in the upper watershed.  It included 
planting riparian vegetation, rerouting the channelized 
creek back to a sinuous configuration, and burial of root 
wads (in foreground).  The guardrail in the background 
marks the adjacent Sterling Highway.  Photo by S. 
Loshbaugh. 

The other project tackled 

Cooper Creek, one of the most 

damaged tributaries in the KRW 

due to old mining activity and the 

more recent installation of the 

system’s only major dam.  In 

2002, Chugach National Forest 

published a watershed analysis 

detailing human impacts on the 

Cooper Creek drainage and the 

demise of its original salmon runs 

(Blanchet et al. 2002).  In 2006, 

the FERC renewed the dam’s 

permit, held by Chugach Electric 

Association.  As part of the 

renewal agreement, negotiated 

with stakeholders critical of the 

dam, the electric utility agreed to 

improve fish habitat.  The utility proposed to divert flow from Stetson Creek into Cooper Lake 

and to increase flow out of the lake to raise water temperatures and levels in lower Cooper Creek 

(Chugach National Forest 2011).  Following Forest Service approval and partial funding from the 

State of Alaska, field work began in 2013 (Alaska Legislature 2012; M. Painter, personal 

communication, 2013). 

A different project, to construct a small hydroelectric plant in the headwaters of the 

eastern peninsula, was pending as of 2013.  The original proposal, initiated by the Homer Electric 

Association in 2008, would have created several dams and diversion tunnels in the mountains 

above Kenai Lake.  After further investigation, the utility narrowed the proposal to one site, Grant 

Lake.  Some local residents opposed the projects and, in 2012, the Alaska Energy Authority 

turned down a grant proposal for the work (Neyman 2012a).  However, as of the beginning of 

2013, Homer Electric’s subsidiary, Kenai Hydro, continued studies on the project and a potential 

permit application (Kenai Hydro 2012). 
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8.1.10.3   Water-quality issues in the lower Kenai River 

Nominally the ADEC is in charge of monitoring water quality in the Kenai River.  In 

reality, other entities have conducted most of the monitoring in recent decades, often funded by 

ADEC grants (Randa 1999, Ruffner 2010). 

The USGS did many water studies on the Kenai Peninsula over the years and, in the late 

1990s, chose the Cook Inlet Basin as a pilot study area for the National Water-Quality 

Assessment (NAWQA) Program.  It conducted NAWQA field work from 1998 to 2001 and 

published results on water chemistry and temperature tests (Brabets et al. 1999; Kyle and Brabets 

2001; Glass et al. 2004). 

Other entities that have done water-quality testing of some type in the watershed included 

ADFG (Litchfield and Kyle 1992); Trout Unlimited (Randa 1999); and the Environment and 

Natural Resources Institute of the University of Alaska Anchorage (Major et al. 2001).  In 1997, 

The Nature Conservancy sponsored a meeting in Soldotna to coordinate area water-quality efforts 

(personal observation). 

Table 23: Partners in water-quality sampling program begun in 2000.  Source: KWF 2005. 

Alaska Dept. of Environmental Conservation 
Alaska Dept. of Natural Resources 
Analytica Group Testing Lab 
City of Soldotna 
Cook Inlet Aquaculture Association 
Donald E. Gilman River Center 

Kenai National Wildlife Refuge 
Kenai Peninsula Borough 
Kenai River Sportfishing Association 
Kenai Watershed Forum 
Kenaitze Indian Tribe 
US Forest Service 
Numerous individual volunteers 

In 1998, the Kenai Watershed Forum began volunteer-based water monitoring (KWF 

2003).  By 2000, the forum was partnering with other entities (mostly agencies) to ensure valid 

protocols, set up long-term sampling, and make results accessible to the public through an open-

source online data portal71.  Part of the funding came from grants, often passed through agencies 

or other entities that did not themselves have the resources to conduct the work.  Sampling in 

2000 and 2001 detected petroleum hydrocarbons in the lower river exceeding state standards for 

fish habitat, and further work in 2002 linked contamination to times and places anglers were 

fishing for salmon from boats (KWF 2003).  State and local officials did not welcome the 

findings.  Robert Ruffner, director of the forum, recalled, “When the results first started coming 

71 http://www.kenaiwatershed.org/research/waterquality.html 

http://www.kenaiwatershed.org/research/waterquality.html
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out, the immediate, knee-jerk response was, ‘Let’s cut the funding off for this program’” (Ruffner 

2010, min. 26).  The state did not renew the forum’s funding for the sampling, and conducted its 

own sampling for several years.  The forum threatened to bring in the EPA, evoking the Clean 

Water Act, if the state did not act (Ruffner 2010).  The ADEC test results confirmed the forum’s 

contamination findings.  In 2006 the state declared the Kenai River an impaired water body 

because of the hydrocarbon contamination levels.  The designation caused considerable alarm, 

and the Kenai City Council asked the state not to go through with the listing (Loomis 2006).  

Intense interest in a swift solution led to rules requiring newer, more energy efficient outboard 

motors.  The Kenaitze Indian Tribe got a grant to fund a “buy-back” incentive program to retire 

the older equipment (Trefon 2009).  After the program, in 2008, hydrocarbon concentrations 

dropped to acceptable levels (Brian Smith 2012e). 

Following that project, the Kenai Watershed Forum embarked on another controversial 

project to monitor turbidity levels.  Elevated turbidity in the Kenai River can result from natural 

factors (such as glacial melt or rain storms), from boating activity, or from riverbank and upland 

erosion or runoff (Sinclair 2009; McChesney 2012).  That project and an investigation of bacteria 

(Schwartz 2013) were ongoing in 2013. 

8.1.10.4   Revising the borough’s habitat protection codes 

When the borough adopted the riparian habitat protection zone ordinances in 1996 and 

2000, the original wording called for review of its functions (Petri 2009d; Sinclair 2009; 

Mohorcich 2010).  Events associated with the RiverQuest Subdivision (described below) led 

some people to call for an in-depth review (Czarnezki 2009; Ruffner 2010).  In 2008 the Kenai 

Watershed Forum and the KRSMA Advisory Board formally requested that the borough review 

the regulations’ effectiveness.  The forum offered technical expertise to assist the river center 

staff in reviewing the ordinances for potential revision (Mohorcich 2010) and obtained a grant 

from ADEC to carry that out (Czarnezki 2009).  River center employees, who had been taking 

notes for years on how to improve the regulatory process, supported the review (Mohorcich 

2010).  This process, called “opening the code,” began in 2009. 

[Kenai Watershed Forum Director Robert] “Ruffner said the study has revealed an 

ordinance that lacks clarity and a strong back,” the Peninsula Clarion reported that fall.  “As it 

stands, the ordinance depends on the willingness of landowners to abide by it, beyond that there is 

little that officials can do to enforce it” (Petri 2009d).  The review found that, in the cases of 
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unresolved violations, the borough lacked protocols and the political will to pursue penalties 

(KWF 2009b).  But the study also found high levels of compliance and support.  In 13 years of 

regulation affecting thousands of parcels, only 112 cases had been found out of compliance, and 

all but eight of those were resolved informally (Petri 2009d).  The report said: 

The number of violations is low in comparison to permits issued because the [river 

center] staff is adept at building relationships with the public and is very proactive in 

addressing violations.  The property owner is made aware of the violation and in most 

cases, they correct it. (KWF 2009b, 3) 

Borough Mayor Dave Carey appointed a 21.18 Working Group, named for the code 

section under review (Petri 2009b).  It began meeting early in 2010.  The group divided the 

project into phases, tackling the easiest parts first (Mohorcich 2010).  Early revisions removed 

redundant language (Czarnezki 2009), simplified routine transactions (KPB Ord 10-14), removed 

obsolete sections (KPB Ord. 10-12), extended protection on very steep slopes (KPB Ord. 10-12), 

and clarified specifications for walkways (KPB Ord 10-14).  The issue of how to deal with non-

compliant structures that were “grandfathered in” was more difficult.  The ordinance tightened up 

wording by setting deadlines and banning the rebuilding of noncompliant accessory structures 

(such as sheds) in designated floodplains (KPB Assembly May 17, 2011; KPB Ord. 11-09). 

The culmination of the review process was Ord. 11-12, introduced by Homer assembly 

member Bill Smith, to extend the riparian habitat protection regulations to all anadromous water 

bodies in the borough, defined as the anadromous waters cataloged by ADFG (Ord. 11-12).  

These excluded mobile, flood-prone streams near Seward but added lakes and essentially all 

Kenai River tributaries not covered by the two previous ordinances, including developed areas at 

Trail Lakes (in the upper watershed near Moose Pass), Mackey Lakes (northeast of Soldotna), 

and creeks in the City of Kenai (KPB 2012a).  The proposal was controversial.  In a public 

hearing, a dozen people showed up to testify on the matter, all opposed (KPB Assembly May 17, 

2011).  Opponents expressed concerns about the regulation’s potential efficacy, enforcement 

costs, threats to mining, and infringement of personal property rights (Brian Smith 2011).  

Proponents asserted the need for the borough to aggressively and proactively protect fish habitat, 

and assembly member Brent Johnson argued that fisheries generated an estimated billion dollars a 
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year for the area economy (Brian Smith 2011).  Ultimately, the ordinance passed by a 7-to-2 vote 

(KPB Assembly June 21, 2011). 

But that was not the end of the matter.  Opposition to the regulations continued and, 

during the 2012 election year, became politicized.  A group formed, calling itself the 

Conservative Patriots Group, and listed as its top priority, a “referendum to repeal KPB 

ordinances pertaining to anadromous streams” (Neyman 2012b).  That May a group called 

Citizens 4 Responsible Waterfront Land Use filed a referendum petition with the borough 

opposing Ord. 2011-12.  The borough clerk rejected the petition, saying that zoning matters could 

not legally be settled by public vote (Brian Smith 2012d).  The borough assembly passed a 

follow-up ordinance, loosening restrictions on estuary property or very small lots (KPB Ord. 12-

06).  Remaining controversy coalesced around whether or not developed lakefront property 

should be included in the habitat protection area (Brian Smith 2012a).  People voiced enough 

concerns that the new borough mayor, Mike Navarre72, elected in fall of 2011, convened an 

Anadromous Fish Habitat Protection Task Force.  It began meeting in August 2012 to investigate 

whether or not the borough’s habitat protection code was appropriate for some or all of the lakes 

listed in the ADFG catalog (KPB 2012a).  After reviewing the task force recommendations, in 

July 2013, the borough assembly reaffirmed the revised habitat protection ordinance by the same 

7-to-2 vote. 

8.2   Riverbank habitat restoration and rehabilitation 

8.2.1   Erosion and flooding problems 

The first efforts to manage land use along the river and its major tributaries had nothing 

to do with salmon habitat but focused on erosion and flood damage to private and public property 

(USACE Alaska Corps of Engineers 1978; Johnston and Pyper 2010). 

It was not until the 1970s, when recreational development along the riverbank became 

popular, that flooding attracted government attention.  At that point, the Corps of Engineers 

mapped area flood plains and recommended regulations or bans on building in such places 

72 Mike Navarre also served as borough mayor from 1996-99, and his father, George Navarre, had been 
borough “chairman” (a title later changed to mayor) in the 1960s. 
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(USACE Alaska District 1973; USACE Alaska District 1975; USACE Alaska Corps of 

Engineers 1978). 

Unlike flooding, erosion removed land and structures incrementally, with the largest 

effects at outside river bends, high bluffs, and soft ground (Scott 1982; Gaines and Freedman 

1991).  Areas identified as having the most problems were upstream between the Skilak Lake 

outflow (RM 50) and Naptowne Rapids (RM 39); downstream in the Big Eddy area (RM 17 to 

14); and portions of the town of Kenai (near RM 0.5) (USACE Alaska Corps of Engineers 1978; 

Gaines and Freedman 1991; Neyman 2002).  People invested considerable effort and creativity 

into shoring up vulnerable riverbanks or deflecting currents away from priority spots such as 

waterfront structures.  Materials used included concrete rubble (Barrick 1984), junked vehicles 

(Barrick 1984; Hughes 2000), chicken wire (KPB Planning Commission Dec. 19, 1983), 

“Marston mat73” (Hughes 2000), discarded 55-gallon drums (USACE Alaska Corps of Engineers 

1978), and – in at least one case – surplused military caskets (Kizzia 1994a, King 2009). 

Riverbank alterations often proved counter-productive, but experts had little to offer to 

landowners (Medred and Chappell 1983; Barrick 1984).  Even as biologists’ studies found such 

things harmful to juvenile salmon (Estes and Kuntz 1986), the Corps of Engineers, which 

regulated and permitted bank structures, recommended riprap with large rocks as the best option 

for landowners (Medred and Chappell 1983; Barrick 1984).  Some erosion and flooding was 

natural in the young, glacial system (Inghram 1985).  But as the area developed, riverbank 

instability grew worse.  More land use impinged on unstable areas (Scott 1982; Bradley Smith 

1986), while recreational fishing on shore (Whittaker and Shelby 1993; King 2009) and from 

boats (Dorava and Moore 1997; Flagg 2009) accelerated erosion and bank loss (HDR 

Engineering 1995). 

The situation forced resource managers to develop new collaborations as fisheries 

biologists rejected traditional anti-erosion measures such as riprap (Lehner 2010).  Concern for 

the river drove managers to broaden their approaches and seek innovation. 

8.2.2   Riverbank restoration projects 

A breakthrough came about 1990.  Two approaches emerged to combat erosion in more 

“fish friendly” ways.   One was to channel people off fragile banks and onto elevated stairs and 

walkways.  The other was to doctor the damaged banks themselves with restoration techniques. 

73 A porous metal matting the military used to construct airstrips in Alaska during WW2. 



293 

Walkways were not a new idea, but resource managers developed better construction 

techniques and aggressively promoted their use.  The new walkways and stairs used open metal 

gratings instead of solid wooden planks, allowing water, air, and sunlight to pass through and 

nourish native vegetation underneath them.  Generally called “elevated, light-penetrating” or ELP 

walkways, they became the new standard.  State Parks and the City of Soldotna installed them in 

public fishing areas.  The walkways had railings to discourage people from walking across 

sensitive vegetation and slopes (Carmichael 2009).  Stairs connected to walkways on different 

levels or led into the rocky riverbed itself so anglers could walk into the water below the riparian 

vegetation.  Many stairs were hinged so they could be levered out of the river to avoid winter ice.  

Starting in 1995, the borough offered property-tax deductions as incentives for landowners to 

install such walkways on their own property (KPB Ord. 95-32).  The first round of walkway 

specifications proved impractical because they blocked anglers (Gease 2010) or were too high for 

people to get in and out of boats (Mohorcich 2010).  The borough funded a research project 

evaluating ELP walkways (Price 2003) and used the results to revise the guidelines to make them 

work better for property owners (Mohorcich 2010). 

Walkways were intended to prevent further injury from foot traffic, but riverbank 

restoration techniques were developed to mitigate existing damage.  “Bioengineering” provided 

the first feasible alternatives to riprap for addressing both erosion and salmon-habitat concerns 

(Lehner 2010).  Described as “ … a technique for stabilizing slopes primarily with living plant 

materials” (Lehner 1994, VI-6), it had been popular in Europe for some time and attracting 

increasing attention from resource managers in other states (Karle, Moore, and Emmett 2003).  

Kenai Peninsula managers were eager to test the new restoration techniques on the banks of the 

Kenai River (Bonebrake 2009; Carmichael 2009). 

The forerunner of this work was a small 1989 project the ADNR did in a wetland near the 

river (rather than on a riverbank) in Soldotna.  It used plantings of native vegetation to restore a 

small floodplain meadow that had been illegally filled (Parry, Rozen, and Seaman 1993). 

The City of Soldotna partnered with the Soil Conservation Service (through its Kenai 

office and Kenai River Cooperative River Basin project) to set up a demonstration bioengineering 

project on riverbanks at Soldotna Creek Park (Lehner 1994).  Easily accessible and popular with 

anglers, the bank there lost 12 horizontal feet (3.6 m) in a single year due to foot traffic 

(Bonebrake 2009).  Project organizers hired Robbin Sotir, a consultant who promoted state-of-

the-art techniques for bioengineering projects to stabilize soils (Lehner 1994; Lehner 2010).  She 
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Fig. 86: Detail of a bio-engineered bank 
restoration.  Private project at RM 44.5 near Kenai 
Keys in 2009, with root wads, planted willows, and 
an elevated, light-penetrating walkway.  Photo by 
S. Loshbaugh. 

came to the Kenai Peninsula in 1991, 

led a workshop, and helped the City of 

Soldotna plan the project (Soldotna City 

Council meeting minutes June 26, 1991; 

Lehner 1994).  That project was 

completed in 1995 (Bower 2001). 

Sotir’s technique used 

biodegradable materials to shield and 

terrace damaged riverbanks while 

anchoring plantings of fast-growing, 

water-loving plants such as willows.  

The anchors usually were “coir” or 

“bio-logs” made of bundled coconut 

fibers (Carmichael 2009).  The willows 

were inserted as cuttings or bundled 

together74 and staked on the ground where they could take root, spread, and – ideally – form 

protective networks of roots and stems (Muhlberg and Moore 1998; Lehner 2010). 

8.2.3   Evolution and efficacy of restoration projects 

Managers considered the bioengineered bank projects a major improvement over past 

practices (Bonebrake 2009; Lehner 2010) but time revealed shortcomings.  Some of the first bio-

log casings and anchoring mats were made of mesh which, when dislodged, acted as netting and 

killed fish (Bonebrake 2009; Carmichael 2009).  When placed too low or flooded for extended 

periods, the plants died (Carmichael 2009).  Even successful installations, because of their 

straight fronts, provided poor habitat for juvenile salmon until associated vegetation grew large 

enough to hang over into the water (Johnston and Pyper 2010). 

Other techniques emerged later in the 1990s.  The one that became most popular was 

cabled spruce trees (Hughes 2000).  Entire small trees were tied to shore by their trunks in an 

overlapping manner and left to trail in the river with their tops downstream.  Advantages of this 

method were low cost, strong protection from bank erosion, and enhanced inshore fish habitat due 

to reduced currents, shelter, and complex woody debris (Carmichael 2009; Johnston and Pyper 

74 The bundled willows were sometimes called “fascines.” 
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2010).  Drawbacks were that the installations only lasted 2 or 3 years, and just beyond the 

branches the currents rapidly increased (Johnston and Pyper 2010). 

The other promising technique was known as root wads.  Uprooted trees were buried in 

riverbanks with their trunks wedged horizontally into the ground and the flaring stumps (with 

attached large roots) protruding into the water.  These installations seemed to provide the best fish 

habitat as well as being the most durable and easiest to maintain (Carmichael 2009; Gease 2010).  

Their drawback was the high expense and disturbance of installation, which involved heavy 

earthwork (Johnston and Pyper 2010).  

Despite the time and money necessary to install such riverbank restoration projects, they 

quickly became popular.  People saw rapid and dramatic improvement, evidenced by salmon fry 

swimming along restored areas (Carmichael 2009; Anonymous 2010).  Property tax incentives 

and subsidies, notably the federally funded “50/50 Cost-Share Program” initiated in 1995, 

encouraged private landowners to participate (Edwards 2010; Johnston and Pyper 2010).  Public 

education through media and neighbors, plus technical assistance available from the river center 

and contractors specializing in such work, also fostered participation (Edwards 2010; Gease 

2010; Mohorcich 2010).  Federal, state, and municipal money combined with private grants from 

industry and nonprofit groups to pay for upgrades on public lands.  For example, Phillips 

Petroleum partnered with the City of Soldotna in 1996 to install walkways at Swiftwater Park 

(Bower 2001), and the Kenai River Sportfishing Association helped agencies to improve public 

campgrounds up and down the river (Gease 2010). 

Although monitoring was not systematic, several studies tallied riverbank restoration 

projects.  The first, in 1993, found that about a mile (1.6 km) of lineal riverbank had been restored 

(Liepitz 1994).  In 1998 the count was 2.8 mi (4.6 km) (Dorava 1999), and in 2008 it was 8.6 mi 

(13.8 km) (Johnston and Pyper 2010).  The third survey attributed the projects’ popularity not 

only to incentives, but also to “…the strong conservation ethic of Kenai River landowners and a 

genuine desire to improve fish habitat …” (Johnston and Pyper 2010, 72). 

8.3   Uplands management with implications for fish habitat 

Most efforts to protect or restore Kenai River salmon habit focused on riparian areas 

along the main river and its major tributaries.  However, other recent projects addressed human 

impacts on uplands and small tributaries via culvert replacements, management of runoff and 
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impervious surfaces, and mitigation of invasive species threats.  Potential septic issues had not 

been addressed as of this writing. 

8.3.1   Culvert replacement 

Habitat fragmentation by road culverts has been a significant problem for salmon in 

many developed areas (see Ch. 2.2.3) (Beechie, Beamer, and Wasserman 1994; Ziemer and Lisle 

1998).  In the KRW, anecdotal evidence suggested roads and faulty culverts damaged fish 

passage and salmon populations in numerous tributaries, notably Beaver Creek and Soldotna 

Creek (Elliott and Finn 1984; Wartinbee 2009; F. Mullen 2010).  The original highways crossed 

the lower reaches of these creeks in 1948, long before salmon habitat concerned road engineers. 

As awareness of salmon’s habitat needs increased during the 1980s, some private 

developers and the ADOT strove to improve fish passage through culverts (M. Travis 1998; 

Ruffner 2010).  For new construction, proper design, installation, and maintenance usually 

sufficed.  Retrofitting or replacing old culverts was disruptive and expensive.  In 1992, the state 

replaced the culvert where the Sterling Highway crosses Soldotna Creek on the east edge of 

Soldotna, installing a new one with baffles engineered to accommodate fish (Parry, Rozen, and 

Seaman 1993; Kane et al. 2000).  In 2002, it replaced the culvert where the Kenai Spur Highway 

crosses Beaver Creek on the east side of the City of Kenai (Karle 2005). 

In 2001, ADFG and ADOT signed a memorandum of understanding to improve fish 

passage through culverts (ADFG and ADOT 2001).  In 2004, the state agencies conducted a joint 

study to improve culvert evaluation; they did all their field work on the Kenai Peninsula (Karle 

2005).  They also began working with the USGS to link stream-gauge information to planning 

culverts (Karle 2005).  From 1999 to 2005, ADFG assessed and mapped Kenai Peninsula 

culverts, rating them as passable, impassable, or problematic for salmon (Arendt et al. 2010).  

Starting in 2005, the Kenai Watershed Forum continued the project, doubling the number of 

culverts and other stream-crossing structures in the inventory (Ruffner 2010). 

The Kenai Watershed Forum made culvert replacement a top priority (Wartinbee 2009; 

Ruffner 2010).  Starting in 2002, the forum worked with agencies and communities to rank 

culvert projects throughout the Kenai Peninsula and leverage funds to fix them (Kohl 2006d; 

Spence 2007a).  One of the largest projects was the culvert where Slikok Creek passes under 

Kalifornsky Beach Road, replaced in 2007 (Peninsula Clarion Dispatch 2007b).  ADFG biologists 

tagged and monitored juvenile salmon beforehand and documented that the fish began traveling 
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through the new culvert immediately (Wartinbee 2009; Ruffner 2010).  In the upper watershed, 

the forum assisted in replacement of culverts at Bean Creek at Cooper Landing in 2006, and 

Hidden Creek near Skilak Lake in 2008 (Arendt et al. 2010).  Another partner in repairing 

culverts was the federal USFWS, through its Fish Passage Program (Edwards 2010). 

Measures were put in place to ensure new culverts would be designed for fish passage.  

Starting in 1996, federally funded road projects had to consider potential impacts on “essential 

fish habitat” under the Magnuson-Stevens Fishery Act (EPA 2003; NMFS 2011).  In 2008, the 

borough adopted an ordinance requiring special permits for building any anadromous stream 

crossings (KPB Ord. 08-03). 

Culverts still present problems for salmon.  In addition to the expense of retrofitting 

existing roads, design and maintenance are difficult (Gease 2010).  Culvert performance varies 

with the stream levels (Kohl 2006d).  Culverts deteriorate due to corrosion and erosion.  Floods, 

ice, earthquakes, and human activities can damage or dislocate them.  Without ongoing 

monitoring and maintenance, even the best culverts fail (Ziemer and Lisle 1998). 

8.3.2   Runoff and impervious surface management 

Runoff always has been a natural process influencing the Kenai River’s water quality and 

geomorphology.  Many anthropogenic factors that influence runoff and thereby stress watersheds 

in other parts of North America were insignificant in the KRW.  These included logging, mining, 

agricultural chemicals, destruction of wetlands, and denuding of steep slopes.  However, in high 

latitudes, freezing renders the ground impervious much of the year, and natural rain-on-ice events 

can cause high runoff (Bonebrake 2009).  Anthropogenic influences on runoff potentially 

significant in the Kenai system were pollutants, devegetation, and artificial impervious surfaces. 

The ADEC was the lead agency responsible for preventing pollution in Alaska.  As 

described above, it identified, investigated, and assisted with remediation of known point-source 

pollution.  The ADOT also played an important role in prevention.  It altered road construction 

and maintenance protocols to minimize erosion and the spread of chemicals such as pesticides 

and road salt.  Despite these efforts, ADOT struggled with its own pollutants, such as leachate 

from the Soldotna maintenance station (removed in 1998) and other piles of road salt (S. 

Loshbaugh 2000b). 

The City of Soldotna set up utility and maintenance protocols to minimize runoff to the 

river (Bonebrake 2009).  One facet was frequent street sweeping, with staff collecting the 
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sweepings and disposing of them in gravel pits (Bonebrake 2009).  Another was designing storm 

drains that led to traps for removing sediment, grease and oil, rather than emptying directly into 

the river (Bonebrake 2009).  The City of Kenai developed similar alternatives (KWF 1999). 

Beginning in the late 1990s, the state and cities constructed sedimentation basins for 

urban runoff.  Several in Soldotna were, in essence, artificial wetlands with plants such as reeds, 

and they attracted wildlife such as herons, frogs, and insects (Bonebrake 2009).  Private entities 

with large parking lots engineered runoff to meet modern regulations.  For example, the parking 

lot of the Fred Meyer shopping complex in Soldotna drained into a wetland that filtered runoff 

before it entered adjacent Soldotna Creek (McLane 2009). 

The majority of the KRW remained undeveloped, but significant localized proliferation 

of impervious surfaces (see Ch. 2.2.2) occurred close to the river in the late 20th and early 21st 

century.  In downtown Soldotna, most of the urbanized business district along the Sterling 

Highway sat within 0.25 mi (400 m) of the main river.  Imagery of campgrounds and high-density 

recreational subdivisions adjacent to the river showed significant devegetation and soil 

compaction even where they were not paved or built over.  In 2003, the USGS estimated 

coverage based on satellite imagery available (USGS 2003).  The City of Homer, on the Kenai 

Peninsula but outside the KRW, enacted an ordinance in 2003 capping the proportion of 

impervious surfaces allowed on newly developed lots in the drainage of the city’s drinking-water 

reservoir (Homer Ord. 03-11(S)(A)).  The only parts of the watershed where impervious surfaces 

had been tallied on the ground were in the cities of Kenai and Soldotna, where the Kenai 

Watershed Forum sponsored pilot projects that traced runoff (KWF 2007b).  As of 2010, no one 

was monitoring ongoing changes in impervious surfaces in the watershed (Czarnezki 2009). 

8.3.3   Damage to wetlands 

The Corps of Engineers issued permits for alterations to wetlands and, beginning in the 

late 1970s, began enforcing those rules and blockings some projects in the KRW (Resource 

Development Council for Alaska 1982).  Efforts to study or monitor the extensive Kenai wetlands 

were limited, especially in the headwaters, although a 1984 study north of Kenai (Elliott and Finn 

1984) and more recent work on the southern peninsula (Walker et al. 2009) suggested that such 

areas were important rearing habitat for juvenile salmonids.  In the 1970s the USFWS conducted 

the National Wetlands Inventory mapping project, which included federal lands on the Kenai 

Peninsula (Gracz 2009).  The ADEC published two draft reports (Powell 1997; Hall et al. 2003) 



299 

scoping wetland assessment methods for the KRW, but the project was cancelled (Powell, 

personal communication).  In 2005, a team led by Mike Gracz of the Kenai Watershed Forum 

completed a new wetlands mapping venture that covered non-federal lands on the western 

peninsula (Gracz et al. 2005) but it used different criteria than the federal inventory, designed to 

be more accurate and applicable to land management (Gracz 2009).   

Regulation, expense, and the presence of more suitable land minimized development of 

watershed wetlands by conventional drain or fill methods (McLane 2009; Glenn Gray and Assoc. 

et al. 2013), with the notable exception of gravel pits in areas such as Kenai’s Beaver Loop Road 

(visible in historical aerial photographs such as Fig. 63).  However, many roads were built across 

wetlands, especially during the 1970s and 80s.  In addition to culvert problems, sometimes the 

road beds themselves altered wetlands drainage patterns (Fair 2009b; Gracz 2009; Mohorcich 

2010).  The KPB Planning Department grappled with this as part of a larger problem of managing 

long-term implications of poorly built subdivision roads (Spence 2008; Mohorcich 2010). 

Beyond roads, off-road vehicles presented challenges to resource managers and local 

residents.  Federal lands managers simply banned their use, with the exception of allowing snow 

machines in designated areas when snow-pack was adequate to cushion vegetation under it 

(USFWS 1985; USFWS 2010).  Rural residents, particularly in the Kalifornsky Beach Road area, 

complained of noise, trespass, and safety issues as well as habitat damage caused mostly by four-

wheeler all-terrain vehicles (Gracz 2009; Penner 2009; Goings 2010; B. Martin 2010).  In 

wetlands and crossing small creeks, off-road vehicles tended to tear through the surface 

vegetation mat, creating wet muck.  Drivers then drove around previous mud holes, creating 

widening swathes of damage which can be dramatically visible from the air (personal 

observation; Gracz 2009).  Effects included erosion, altered water flow, leaked petroleum 

products, and spreading the seeds of invasive plants (Gracz 2009).  If the stream were 

anadromous, the drivers were required, in theory, to get a stream-crossing permit from ADFG 

(Garthwaite 2012).  In 2012, the Kenai Watershed Forum and the Kenai Soil and Water 

Conservation District began a project to identify, prioritize, and mitigate trail damage at salmon 

streams, using GIS imagery and field visits (Garthwaite 2012). 

8.3.4   Mitigation of invasive species threats 

Alaska, in a time of globalization, rapid development, and warming climate, is vulnerable 

to diseases and aggressive generalist species entering previously isolated boreal landscapes and 
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displacing specialized flora and fauna.  Odd exotics have been found in the Kenai drainage, such 

as crayfish (Tunseth 2004a).  But the two species that most threatened salmon stocks were 

northern pike, which prey directly on juvenile salmon, and reed canary grass, which clogs streams 

and wetlands. 

The ADFG tackled the pike problem via extermination, regulation, and public education 

(Little 2002; Begich and McKinley 2005; Kohl 2006b; Petri 2009e; Gates and Boersma 2011b).  

The Kenai Watershed Forum began working on reed canary grass in 2008.  It organized 

surveys to locate the weed, work parties to manually remove plants, and public education efforts 

to spread awareness of the threat and its mitigation (Robertia 2008; Cella 2010). 

8.3.5   Septic or sewage contamination 

The ADEC was the agency in charge of monitoring for unhealthy bacterial discharges or 

pollution to soil, groundwater, or waterways.  On the central peninsula, its usual policy was to test 

only when complaints were received (Holland and Holland 2009; McLane 2009).  Studies and 

observations in the area gave conflicting and vague results.  In general, water quality in the Kenai 

drainage was very good (Gracz 2009; Frenzel and Brabets 2010).  When fecal bacteria were 

detected, their concentration and origins were variable and difficult to evaluate (Ruffner 2010).  

Snow melt, precipitations, and natural sources such as decaying wetlands vegetation, salmon 

carcasses, and wildlife excrement could confuse results (Ruffner 2010; Schwartz 2013).  One 

observer noted more algae in some watershed areas, suggesting possible eutrophication (Fisler 

2009).  

Much concern about water quality focused on the discharge from the Soldotna 

wastewater treatment plant, which flowed into the main river at RM 20.5, just downstream from 

the Soldotna bridge.  In their 1992 report on water quality, ADFG biologists noted elevated 

coliform counts and disruptions to benthic invertebrates downstream from the pipe (Litchfield 

and Kyle 1992).  After that, the plant was upgraded, and it met EPA standards for a discharge 

permit (Wood 2009).  The only spill incident at the facility involved chlorine, not sewage (NOAA 

1992).  Nonetheless, many observers remained concerned that it threatened the river (McKinley 

and Litchfield 2010; Lancaster 2010; M. Martin 2010). 

Even more difficult to monitor was potential seepage from thousands of private septic 

tanks, cribs, and holding tanks in the unincorporated portions of the watershed.  No public water 

and sewer systems serviced buildings upstream from Soldotna, although some subdivisions had 
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private systems (Holland and Holland 2009; McLane 2009).  Unserved areas included densely 

developed riverfront subdivisions in Sterling, Ridgeway, and the Kalifornsky Beach Road area.  

No comprehensive surveys of the problem had been done, but anecdotal reports included tales of 

failed community systems (Lancaster 2010), systems installed where water tables were too high 

for normal leach field function (Penner 2009), leaking sewage dribbling out of riverbanks 

(Holland and Holland 2009), and obsolete systems crumbling away underground for lack of 

maintenance (Holland and Holland 2009; Penner 2009).  Floods provided a particular source of 

failure for septic systems in the floodplain, with observers reporting leaked sewage or entire tanks 

floating downstream during high-water events (Sinclair 2009; Wood 2009).  On a broader scale, 

the entire Kenai Peninsula had limited space for disposing of septic solids, and maintaining 

adequate capacity to service existing systems was a persistent challenge (KPB Assembly Jan. 20, 

1981; Holland and Holland 2009).   

No one was monitoring the waterways for emerging threats such as pharmaceutical 

contamination (Mohorcich 2010).  But in 2010, the Soldotna Professional Pharmacy began a 

program for people to safely dispose of unused medications (Peninsula Clarion 2010). 

Despite the shortcomings, specialists contacted for this project agreed that risks to the 

river’s water quality had declined markedly in recent decades due to improved technology, 

regulatory oversight, and the replacement of older, faulty systems with new, improved systems 

(Holland and Holland 2009; McLane 2009; Wood 2009).  Informed observers said the threat was 

secondary and coliform monitoring programs would not be cost effective (Ruffner 2010; Frenzel 

and Brabets 2010). 

8.4   Role of non-governmental entities in watershed management 

Nonprofit organizations, mostly local, emerged as major actors in the Kenai River story 

in the 1970s, as the river’s popularity and concern for its fate grew.  Many were ephemeral, but 

several endured and became influential.  Initially, most were advocacy groups aligned with the 

area’s diverse commercial interests, especially fisheries.  But over time environmental and, more 

recently, scientific stakeholders became involved.  Native tribes and corporations also played 

major and diverse roles in resource management and stewardship.  Many groups had multiple 

functions and missions; their relationships with government entities and each other were 

complex.  Tracing their funding, scrutinizing their motives, or evaluating their efficacy lies 
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beyond the scope of this project.  In the early 21st century, the two groups most actively focused 

on watershed land use and Kenai River salmon habitat were the Kenai River Sportfishing 

Association and the Kenai Watershed Forum. 

The following lists are not exhaustive, but do include the most active entities. 

8.4.1   Fishing organizations 

Commercial fishing organizations have a long history in the area.  Most are structured 

around gear types (such as the United Cook Inlet Drifters Association or UCIDA) or geography 

(Kenai Peninsula Fisherman’s Association).  Most played only an indirect role in watershed 

habitat issues, through avenues such as supporting local riparian land-use regulations (Chappell 

1986a; F. Mullen 2010), interactions with fisheries biologists, or contributing funding to 

conservation efforts.  Freshwater fishermen took more interest in watershed projects, but often 

focused more on access than habitat.  Following is a sample of fishing organizations’ activities 

relating to land use or river habitat. 

• Alaska Fly Fishers:  The angler group began an annual Kenai River Clean Up in 1992,

held in the fall starting at the Russian River Ferry (Alaska Fly Fishers 2012).  Its

volunteers also participated in habitat restoration projects on the upper river at Jim’s

Landing (Arendt et al. 2010).

• Izaak Walton League:  The league’s Anchorage affiliate helped build an early camp-

ground and sport-fishing area at the confluence of the Moose and Kenai rivers in Sterling.

In 1977, the state purchased the site, now known as the Izaak Walton State Recreation

Site (USACE Alaska Corps of Engineers 1978; Alaska Division of Parks 1982).

• Kenai River King Salmon Fund:  Affiliated with the commercial setnetters’ Kenai

Peninsula Fisherman’s Association, it assisted with some projects in the 1990s before

financial difficulties limited the sector’s activities.  In 1995 it published an educational

map titled “The Kenai River: A River at Risk.”  It also contributed to building

boardwalks (Kizzia 1994c), installing signs (Kizzia 1994c), the Kenai River Festival

(KWF 2000), and establishing a central peninsula branch of the Kachemak Heritage Land

Trust (Kachemak Heritage Land Trust 1995).

• Kenai River Professional Guide Association:  Guides volunteered their time to take

children and military veterans fishing through several programs (www.krpga.org).

Although it did not work directly with habitat issues, the group advocated for responsible

http://www.krpga.org/
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behavior and respect for the resource (Connors 2010), and sometimes contributed funding 

or manpower to habitat-related projects (Randa 1999). 

• Trout Unlimited:  In the late 1980s and 1990s, the Alaska Council of Trout Unlimited

was involved with Kenai River issues via Dennis Randa, a fishing guide active in the

organization at that time (personal observation).  He partnered with State Parks and

received a $100,000 state grant to sample water quality in the lower Kenai River.  From

1989 through 1993, with assistance from ADFG and the USFWS, he directed sampling

based on chemical markers and benthic invertebrates.  In 1997, he received an additional

grant from Trout Unlimited (with support from ADFG, Kenai River Sportfishing

Association, the Kenai River Professional Guide Association, the Cook Inlet Regional

Citizens Advisory Council, and his own money) for follow-up sampling (Randa 1999).

Later, the group sponsored twice-a-year Stewardship Work Days (Atcheson 2012) and

assisted with other projects such as rehabilitating streams (Beranak 2011; Brian Smith

2012b) and riverbanks (Wolf 2001).

• Kenai Area Fisherman’s Coalition:  The group formed in 2006 with the stated mission of

“protecting your fishing rights and resources.”  The subtext was to provide a voice for

personal-use and unguided sport fishermen who did not feel the Kenai River Sportfishing

Association represented them (Kohl 2006a; Kenai Area Fisherman’s Coalition 2011).

Group members included a cadre of retired fisheries biologists (Kohl 2006a; Tarbox

2010).  They published opinion pieces in local newspapers, submitted reports to the state

Board of Fisheries, and lobbied the ADFG to modify research and management

procedures.  Many of their positions related to habitat issues such as proposed

hydroelectric development at Grant Lake and the condition of the Slikok Creek chinook

stocks (Kenai Area Fisherman’s Coalition 2011).  In 2011 they stopped updating their

web page (personal observation).

8.4.2   Kenai River Sportfishing Association 

The most influential and enduring fishing organization involved with habitat management 

was the Kenai River Sportfishing Association (KRSA).  In 1984 KRSA formed to promote the 

welfare of the Kenai River, its wild salmon (especially chinook), and its sport fishermen (Gease 

2010).  The founders were affluent men, mostly from Anchorage, who had purchased property 

along the river, loved angling, and felt passionately about the Kenai River (D. Loshbaugh 2001a; 
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Gease 2010).  In 1992, the group incorporated as a nonprofit.  It focused on four programs: river 

habitat improvement, angler access, research, and education (Gease 2010; KRSA 2012). 

In 1994, KRSA launched an annual fishing tournament called the Kenai River Classic to 

raise funds for Kenai River projects.  The invitation-only tourney won the support of Sen. Stevens 

and cultivated an elite clientele of political leaders, celebrities, and business executives (Raju 

2007).  In 2001 the event earned more than $1 million (D. Loshbaugh 2001a).  Jim Golden, a 

member of the organization’s board, explained, “With that money, we were able to – up to this 

point it’s almost nine million – put that money back into our restoration research and technology 

on the river systems to do the riverbank restorations with the boardwalks and to provide access 

for people” (Golden 2010, min. 7).  

KRSA set up a habitat program, “HabPro” to put that money to work on the river (Lehner 

1994; Bower 2001).  Much was invested in riverbank restoration and access grants to partners 

such as the City of Soldotna and State Parks.  In 1996, KRSA worked with Soldotna to create the 

Classic Fishwalk adjacent to the Soldotna visitors’ center, one of the first projects of its kind 

(Gease 2010; Lancaster 2010).  The organization worked on major riparian projects at sites 

combining public angler access with riverbank restoration, including: Soldotna’s Swiftwater Park 

(McDonnell 2001) and Centennial Campground (Arendt et al. 2010); the Pillars and Slikok Creek 

between Kenai and Soldotna (Gease 2010); Kenai’s Cunningham Park (Arendt et al. 2010); 

Morgan’s Landing near Sterling; and Jim’s Landing and the Russian River Ferry in the upper 

watershed (Arendt et al. 2010).  To encourage private efforts at riparian stewardship, it gave 

awards to landowners for exemplary restoration projects (Petri 2009a; Gease 2010). 

KRSA members lobbied lawmakers and state officials on various levels about angling 

and river issues.  Director Ricky Gease explained, “We’ll push for funding of projects and studies 

through Fish and Game and DNR, basically, and help trying to educate the Legislature in seeing 

the importance of funding those studies or not” (Gease 2010, day 2, min. 61).  Don Gilman was a 

member, and the group helped garner support to establish the river center (Gease 2010).  Over the 

years, KRSA’s political activism attracted controversies.  Critics questioned its finances, 

lobbying, and outspoken role in allocation conflicts (D. Loshbaugh 2001a; Raju 2007). 

In 2004, at Sen. Steven’s behest, KRSA received $4.6 million in federal money from the 

Pacific Coastal Salmon Recovery Fund to administer for pass-through grants (Kohl 2006c).  

Much of that money paid for culvert replacements (Kohl 2006c; Peninsula Clarion Dispatch 

2007b), annual stakeholder meetings to prioritize research needs in the watershed (Kohl 2006c; 
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Fig. 87: Classic Fishwalk in Soldotna.  This 1996 project, adjacent to the Soldotna 
Visitor Information Center at RM 21, was a cooperative venture by the city and the 
Kenai River Sportfishing Association.  Photo by S. Loshbaugh. 

Gease 2010), and reports reviewing the efficacy of riverbank restoration and other public 

investments in the river (Arendt et al. 2010; Johnston and Pyper 2010). 

Other projects KRSA helped fund included (but were not limited to) the Caring for the 

Kenai contest (Peninsula Clarion Dispatch 2007a), college scholarships for fisheries students 

(Peninsula Clarion Dispatch 2007a), the Stream Watch public education program (Gease 2010), 

establishing the library at the river center (D. Loshbaugh 2000b), a 2002 meeting of the Alaska 

chapter of the American Water Resources Association in Soldotna (S. Loshbaugh 2002b); 

establishing a “Guide Academy” education and licensing program at the local college in 2006 

(Gease 2008); and a local theater troupe performing an original production titled “Fish On!” 

(Rizzo 2007). 

8.4.3   The Nature Conservancy 

One of the few national groups to play a major role in the watershed’s affairs, The Nature 

Conservancy established an Alaska branch in 1988.  It expressed interest in the KRW as early as 

1990 when, through its newsletter, it invited property owners to help set up a private, voluntary 

program to use conservation easements, scientific research, technical assistance, and “… 

ecologically sound riparian development techniques” to address Kenai River problems outside of 

government regulatory frameworks (The Nature Conservancy of Alaska 1990, 4). 

In 1993, (the same year the 309 studies were launched) The Nature Conservancy 

contracted with ADFG to study the value and vulnerability of riparian habitat along the lower 
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Kenai River (The Nature Conservancy of Alaska 1994a).  The study relied on mapping and 

modeling; one facet was a survey of watershed landowners that found 90% support for habitat 

protection (The Nature Conservancy of Alaska 1994b).  In 1994, it opened a Kenai River field 

office in Soldotna (The Nature Conservancy of Alaska 1994a).  Susan Ruddy, the organization’s 

state director, said, “The long-term goal of our work on the Kenai is a public/private conservation 

partnership which will also facilitate compatible economic activity” (The Nature Conservancy of 

Alaska 1994b, 3). 

The organization set up meetings to bring together stakeholders and catalyze working 

relationships.  In 1994 it held workshops for landowners considering planned giving and acted as 

intermediary for a family donating a conservation easement to the State Parks (The Nature 

Conservancy of Alaska 1994b).  It helped the Kachemak Heritage Land Trust expand its service 

area and open a central peninsula office (Kachemak Heritage Land Trust 1997b).  In later years it 

facilitated workshops for contractors on environmentally sound riverfront development practices 

(The Nature Conservancy of Alaska 1997a), for rural leaders on building sustainable communi-

ties (The Nature Conservancy of Alaska 1998), and for resource managers on coordinating and 

systematizing water-quality monitoring (M. Brown75 1997; The Nature Conservancy of Alaska 

1997b).  It supported other groups’ activities such as the Kenai River Festival (The Nature 

Conservancy of Alaska 1997a), the Alaska Fly Fishers’ annual Kenai River Clean-Up, the 

Kenaitze Tribe’s 1997 Alaska Intertribal Youth Practicum (The Nature Conservancy of Alaska 

1998), and ADFG’s “Adopt-A-Stream” partnership with schools (The Nature Conservancy of 

Alaska 1997b). 

The Nature Conservancy’s most influential gathering was a “community visioning 

workshop” in Soldotna in April of 1996 (coinciding with the borough assembly vote on the 

riparian habitat protection ordinance).  Titled “Forces of a River: A Kenai River Community 

Forum,” it brought three watershed experts from out of state to talk about effective ways to 

evaluate and mitigate human-caused threats to the long-term sustainability of the river’s 

ecosystem.  More than 140 people participated (The Nature Conservancy of Alaska 1996).  

Attendees drafted an action plan: 

75 Michelle Brown, who ran The Nature Conservancy field office in Soldotna, distributed a letter dated 
Sept. 30, 1997, to “Kenai River Agencies and Organizations” outlining a framework for coordinated water-
quality monitoring. 
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The top priorities for the continued health of the Kenai River were defined as: 

initiate watershed-wide land use planning; create a broad-based community 

group to be a voice for the river; encourage river-friendly economic devel-

opment; expand education about the river; and protect land through purchase and 

conservation easements (The Nature Conservancy of Alaska 1997a, 6). 

8.4.4   Kenai Watershed Forum 

In 1995 concerned residents began informal discussions about tackling problems along 

the Kenai and Kasilof rivers (KWF 2010).  The 1996 “Forces of a River” workshop’s 

recommendation to “…create a broad-based community group to be a voice for the river …” (The 

Nature Conservancy of Alaska 1997a) led directly to the creation of the Kenai Watershed Forum, 

which incorporated in 1997.  The Nature Conservancy gave the new group start-up grants, office 

space, and facilitated its strategic planning sessions (Cassidy 1997).  After the forum became 

established, The Nature Conservancy quietly closed its Soldotna office and ended its Kenai River 

Project (personal observation; Ruffner 2010). 

Forum founders wanted an independent, broad-based, grass-roots organization with a 

holistic approach to solving watershed habitat issues.  According to an undated, unsigned 

“executive summary” distributed when it was organizing in 1997, the forum founders had: 

…the intent of providing a non-governmental group to help the communities of

the Kenai River Watershed maintain the economic benefit and quality of life 

associated with a healthy river system.  KWF is an inclusive, citizen initiative 

organization with no specific special interest other than the overall health of the 

Kenai River watershed.  KWF will engage in various educational activities, bring 

scientific information to the community via research and experts and promote 

local dialogue in order to decrease polarization and increase cooperative decision 

making. 

In August 1997, the forum hired its first employee, Robert Ruffner, who was new to the 

area but had a graduate degree in geomorphology and experience with river habitat projects 

(Ruffner 2010).  The board and Ruffner set out to raise public awareness of river issues, organize 

volunteers, and establish relationships with the community.  Within a year, the forum 
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implemented the water-quality monitoring framework The Nature Conservancy had drafted.  One 

result was the state’s removal of the pile of road salt from the old Alaska Road Commission shop 

site (on the riverbank in downtown Soldotna) to a new site east of town.  The forum became 

prominent as it took over the annual Kenai River Festival, brought watershed materials into local 

classrooms, published a new version of the riverfront landowners’ guide, and got the road salt 

moved a second time after alert citizens realized that from its new location it was leaching so 

much into Soldotna Creek that adjacent spruce trees were turning brown (S. Loshbaugh 2000b). 

By 2000, the forum had four full- or part-time workers, an array of local partnerships, 

support from donors and agencies such as the federal EPA and state ADEC, and had formalized 

the long-term, water-quality monitoring program (KWF 2001).  In the next few years, it tackled 

issues such as culvert repair, combating invasive species, and pushing agencies to respond to 

pollution in the lower river.  It published local nature guides, held free public lectures and field 

trips, trained volunteers and summer interns, and carried out state-of-the-art GIS mapping 

projects (KWF 2004).  In 2005, it conducted a modeling exercise called ALCES (Alaska 

Landscape Cumulative Effects Simulator), discussed in Ch. 10.2, to project future human 

pressures on the watershed’s natural functions (Sims et al. 2006).  It also partnered with the 

Kenaitze Indian Tribe on a multi-faceted project to study boating impacts and aid boaters in 

replacing old, leaking outboard engines with newer, cleaner models (KWF 2005; Trefon 2006).  

It expanded its programs beyond the Kenai to encompass other Kenai Peninsula waterways 

(KWF 2004) and had an employee sited at the river center. 

Over time, the Kenai Watershed Forum carried out more research, monitoring, and res-

toration.  It took over projects delegated by government agencies or other nonprofit groups lack-

ing staff, funding, or technical expertise (M. Martin 2010; Neyman 2011b).  Its research remained 

closely linked to public education (for all ages) and practical applications to habitat improvement.  

For example, the project to inventory and assess culverts and other road crossings tied directly 

into efforts to round up funding and manpower to repair the worst ones (Ruffner 2010). 

In 2008, the forum found a permanent home in the historic Soberg house at Soldotna 

Creek Park.  By 2009, it had 11 employees.  The borough hired it, and ADEC provided funding 

for a comprehensive review of the borough’s river habitat protection ordinances and procedures 

(see 8.1.10.4).  The forum spearheaded the successful effort to set up the Kenai Peninsula Fish 

Habitat Partnership, a voluntary consortium of organizations and agencies linked to a national 

program offering funding and technical assistance opportunities (KWF 2009a). 
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Many people interviewed for this project considered the Kenai Watershed Forum the 

most effective group for unbiased, expert information or for getting timely results to watershed 

problems (B. Johnson 2009c; King 2009; McLane 2009; R. Reger 2009; Sinclair 2009; Frenzel 

and Brabets 2010; M. Martin 2010; McKinley and Litchfield 2009; Mohorcich 2010; Sprague 

2010; Tarbox 2010).  Former assembly member Pete Sprague described the forum as “… 

invaluable in how they’ve been able to get all the various user groups to work together, which 

isn’t a small feat, considering the resource that they’re addressing” (Sprague 2010, min. 30). 

8.4.5   Property-rights organizations 

Habitat protection efforts on the Kenai had organized critics as well as advocates.  One 

example was the Resource Development Council for Alaska, which organized events for citizens 

to challenge Corps of Engineers efforts to regulate wetlands in the early 1980s (Resource 

Development Council for Alaska 1982).  Some residents of the Kenai Peninsula population were 

skeptical of or hostile to land-use regulation and organized several groups, at least temporarily, to 

question, resist, or shape governmental restrictions such as the riparian setback ordinances. 

The most influential and enduring was the Kenai River Property Owners Association 

(Kizzia 1994e).  In the early 1980s, it formed in response to the state’s Kenai River Task Force 

and discussions of use restrictions.  In 1984, the association met with the state’s commissioner for 

natural resources and voiced concerns about property rights, trespassing anglers, erosive boat 

wakes, riverbank erosion, and cumbersome permitting procedures (Chappell 1984b).  Later, the 

association participated in stakeholder discussions of land-use regulations.  Members testified at 

borough meetings and proposed modifications to the setback ordinances during their development 

(KPB Planning Commission April 24, 1994).  In 1994, the group’s president, Will Josey, told the 

Anchorage Daily News that, “There’s a lot of mistrust of agencies.  We believe eventually they 

will change what they are saying and force people totally off the river” (Kizzia 1994e, A-6).  A 

representative of the group, Walter Arthur, participated in the task force that shaped the 1996 

setback ordinance (Spence 1995).  That same year the association surveyed more than 300 

property owners (most from Anchorage) who complained about overcrowding and expressed 

mixed feelings about potential regulation (Kenai River Property Owners Assoc. 1997).  After 

2000, however, the group faded away (Connors 2010), and by 2012 their web page was removed 

from the Internet (personal observation). 
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8.4.6   Environmental organizations 

Other than The Nature Conservancy, national and statewide environmental organizations 

have not been active in Kenai River habitat issues (Tarbox 2010).  Likewise, few local groups 

explicitly identified with environmentalism. 

An exception and the forerunner in the watershed area was the Kenai Conservation 

Society, begun in 1965 as the Kenai Peninsula chapter of the nonprofit Alaska Conservation 

Society (Johnston 2012).  The group lobbied for a variety of area causes, but in the 1970s society 

president William E. Schrier was one of the first people to sound alarms about deterioration along 

the Kenai River (Chappell 1985a).  He set out to challenge and raise awareness of destructive 

activities and lax oversight in the area (Medred and Chappell 1983).  For a decade, until his 

untimely death in 1985, he championed the river (Chappell 1985a).  According to his obituary in 

the Anchorage Daily News: 

Frustrated by the inability or unwillingness of a dozen local, state and federal 

agencies to take the lead in planning for the river’s future, Schrier proposed the 

creation of a Kenai River Commission to control development along its banks.  

Many of Schrier’s ideas eventually were incorporated in a 1984 state law creating 

the Kenai River Special Management Area as a unit of the Alaska Division of 

Parks (Chappell 1985a, B-2). 

The group faded out during the 1980s (M. Mullen, personal communication, 2013). 

For many years, Homer, rather than the central peninsula, was a center for environmental 

activism.  In 1995, Cook InletKeeper organized there.  Its activities subsequently extended to 

include the health of freshwater habitats and other parts of the peninsula.  Its focus was on the 

marine, southern Kenai Peninsula, and Alaska Peninsula habitats, but it coordinated activities 

such as water-quality monitoring with the Kenai Watershed Forum (Mauger 2012).  

8.4.7   Land trusts 

Nationwide, the best known land-trust organization was The Nature Conservancy.  

However, when the conservancy came to Alaska, it opted to set aside land acquisitions due to the 

vast areas of Alaska already in the public domain (Ruffner 2010).  When it got involved in the 

KRW in the 1990s, it fostered instead a cooperative arrangement, delegating acquisitions to the 
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Kachemak Heritage Land Trust (Ruffner 2010), a local organization founded in Homer in 1989 in 

the wake of the oil spill (personal observation). 

As concern mounted about degradation along the Kenai River, central peninsula residents 

began approaching the land trust about preserving salmon habitat.  The Kenai River King Salmon 

Fund gave the trust a seed grant to scope out activities in the area (Kachemak Heritage Land 

Trust 1995).  The following year, The Nature Conservancy worked with EPA to secure a federal 

grant to fund start-up activities for both the Kenai Watershed Forum and a central peninsula 

branch of the land trust.  The Kachemak Heritage Land Trust opened its central peninsula office 

in January 1997, sharing space with the other two groups (Kachemak Heritage Land Trust 

1997a).  Among the watershed lands it helped protect with voluntary conservation easements 

were parcels belonging to the Mullen (F. Mullen 2010), Fair (Fair 2009b), and Bondurant 

families (Kachemak Heritage Land Trust 1997a).  As of 2009, it had acquired about 177 acres (72 

ha) of riverfront land (Arendt et al. 2010). 

Another land trust that worked in the area was the Conservation Fund, a national group 

(Gease 2010).  In the late 1990s, it purchased riverfront land near the Killey River (Associated 

Press 2001).  Subsequently, through funding by the state, the USFWS North American Wetlands 

Conservation Act (NAWCA) program, and land trades with Cook Inlet Natural Gas Storage, 

Alaska, it got title to some riverine wetlands near the Kenai River estuary (USFWS 1999). 

The Nature Conservancy, the Conservation Fund, and the Kachemak Heritage Land Trust 

have all worked together and also partnered with agencies and private landowners to leverage 

funding and optimize conservation goals (Kachemak Heritage Land Trust 2006; KPB Planning 

Commission April 12, 2010). 

8.5   Community education, outreach, and stewardship 

Public education – formal and informal – played a vital role in evolving Kenai River 

stewardship.  Education ranged from structured programs targeting school children to civic info 

for adults.  The following only covers efforts active after 1999. 

8.5.1   Education programs for children 

Local watershed education programs for children occurred in structured school settings, 

at special events, or through summer camps.  Program goals were to enrich education by hands-
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Fig. 88: Children from the Janteh Science Camp clean up the beach at Kenai.  2007 
photo courtesy of Brenda Trefon. 

on learning relevant to local lifestyles and to foster stewardship and a sense of community 

(Trefon 2007; KWF 2008). 

The school program Adopt-a-Stream allowed children to explore creeks near their 

schools.  Through the seasons they developed ties to the specific place while learning science 

skills such as water-quality sampling and identifying small aquatic organisms (KWF 2008).  The 

USFWS brought the program to the Kenai Peninsula in 1992 via its fisheries field office.  In 

2006, the Kenai Watershed Forum took over the program due to a hiatus in federal funding, and 

starting in 2009 the forum and the service administered it jointly (KWF 2009a). 

For the Salmonids in the Classroom Program, ADFG personnel helped schools install and 

maintain freshwater aquariums stocked with juvenile salmon (Petri 2009c).  Children watched 

fish hibernate, feed, and grow throughout the school year. 

Special events may focus on children’s activities or include games and activities for them 

amid larger, family-oriented public events.  Examples of the former are Kids Fishing and the 

Kenai River Jr. Classic.  The Kenai River Professional Guides Association and KRSA sponsored 

annual outings featuring free river trips with guides for children, opportunities to win angling 

gear, and lessons in fishing etiquette and resource stewardship (Connors 2010; Kenai River 

Professional Guide Association 2012; KRSA 2012).  The prime example of the latter was the 

Kenai River Festival.  This annual summer weekend event had booths and activities for all ages.  

Options for children included listening to storytellers, dissecting dead salmon, learning to cast a 

fly rod, painting fish, river-themed crafts, and meeting the giant salmon “Luq’a” (personal 

observation). 

For years, the only river-oriented summer day camp was the Janteh Science Camp run by 
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the Kenaitze Indian Tribe (Trefon 2009).  The camp emphasized science, stewardship, cultural 

transmission, and a sense of place (Trefon 2009).  Themes changed from year to year, but the 

Kenai River always played an important role (Trefon 2009).  Activities included field trips to 

various parts of the watershed, picking up trash left by dipnetters, and participation in the tribe’s 

educational fishery at the beach site south of the river mouth (Trefon 2009).  In 2011, the Kenai 

Watershed Forum began its own summer camp for ages 6 to 12.  Held in Soldotna Creek Park, its 

first-year theme was “Fur, Fins, Feathers, Flowers, and Fun” (Pascucci 2011). 

8.5.2   Education and stewardship programs for youth 

High-school students could pursue significant connections to the watershed on their own.  

Traditionally, many worked summer jobs connected to fisheries such as fish packing, crewing 

boats, or manning setnet sites (personal observation; B. Johnson 2009c; Penner 2009; Flagg 

2009).  Other modern options included river-related jobs programs, volunteering, and scholarship 

opportunities. 

The preeminent scholarship relating to river stewardship was Caring for the Kenai.  This 

annual contest for high-school students offered cash prizes up to $1500.  Contestants had to 

create, research, and present original ideas addressing the challenge:  “What can I do, invent, 

create or improve to better care for the environment on the Kenai Peninsula or to improve the 

area’s preparedness for a natural disaster?” (Peninsula Clarion Dispatch 2007a).  In 2012, the 

2nd-place winner, Alli Ostrander, organized “Salmon Run” races to raise funds for the Kenai 

Watershed Forum’s invasive-plant eradication efforts, and 3rd-place winner Courtney Stroh 

started a 4-H club called “R.O.C. (Respect Our Community) the Kenai” which educated fishers 

and cleaned up trash during the frenetic dipnet fishery at the river mouth (Caring for the Kenai 

2013).  Caring for the Kenai began in 1991, and the original main sponsor was Unocal.  In 2003, 

the Kenai Watershed Forum took over its supervision (KWF 2007a) and, as of 2013, the major 

underwriters were Chevron and Tesoro (Caring for the Kenai 2013).  Many entries dealt with 

watershed stewardship, and some went on to win state and national awards.  Among other river-

related winning projects over the years were: 

• 1997: Alden Ford made an educational computer game, “The Incredible Water Maze,”

about Kenai Peninsula hydrology.

• 1999: Michael Penland, Eric Soderquist, and Paul Kim designed and built boardwalks for

Soldotna Creek Park.
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• 2002: Kaitlin Vadla created an informational website for riverfront property owners.

Modeled on the Youth Conservation Corps, the local Youth Restoration Corps organized

teen workers to build riverbank restoration and erosion-control projects along the Kenai River.  

The local nonprofit formed in 1997, and its mission combined youth employment opportunities 

with habitat improvement projects.  Most of its work was done in the corridor from Sterling to 

Cooper Landing, and sites included Quartz Creek (Wolf 2001) and the Russian River confluence, 

where the group’s work won a national award in 2000 (D. Loshbaugh 2000a). 

In addition to those institutionalized projects, residents reported informal stewardship 

projects in which youth groups such as scouts or sports teams either volunteered or hired out to 

raise funds.  Teens performed labor such as replacing cabled spruce trees along riverbanks, 

removing invasive plants, or cleaning up litter left by anglers (Carmichael 2009; Gease 2010).  

8.5.3   Education and stewardship programs for adult volunteers 

Adults – residents and visitors – had many opportunities to contribute to the welfare of 

the Kenai River.  They could join nonprofit organizations or serve on bodies such as the KRSMA 

Advisory Board.  Groups sponsored presentations, field trips, or work parties that combined 

educational and stewardship aspects.  For example, the Kenai Watershed Forum did outdoor 

summer programs such as rafting on the river, hiking along the Russian River, and “weed pull” 

outings aimed at removing invasive plants (KWF 2005). 

More formal was the water-quality monitoring organized by the Kenai Watershed Forum 

in partnership with Cook InletKeeper.  Sampling, one of the forum’s first priorities, began in 

1998, but became a structured, long-term project covering the entire peninsula in 2000 (KWF 

2003).   The project used seven teams of trained volunteers alongside agency personnel to sample 

metals, nutrients, hydrocarbons, and bacteria at 22 sites according to standardized protocols 

(KWF 2011). 

The US Forest Service brought another formal volunteer program, Stream Watch, to the 

Kenai Peninsula in 1994 (Amsden, Stedman, and Kruger 2013).  It focused on educating river-

bank anglers about rules, safety, stewardship, and local ecological knowledge via face-to-face 

contact (Tuttle 2011b).  The initial program, run by Chugach National Forest, was at the Russian 

River Campground, where up to 40 volunteers worked with tourists to minimize conflicts with 

bears and anglers’ damaging habitat (Amsden, Stedman, and Kruger 2013).  Another major task 

was cleaning up litter; for example, in 2012 they removed about 800 pounds (363 kg) from 
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riparian areas and the water (Beranek 2012).  Volunteers received training and uniforms, 

enhancing public compliance (Amsden, Stedman, and Kruger 2013).  In 2011, the Kenai River 

program expanded to the lower river, at crowded access points such as Bing’s Landing State 

Recreation Site and Soldotna’s city parks on the river (Beranek 2011).  Observers and 

participants praised the program as effective (Golden 2010; Amsden, Stedman, and Kruger 2013). 

Kenai Peninsula College created education programs for professional sport-fishing guides 

and serious anglers.  In 2004, the KRSMA Advisory Board and State Parks, funded by KRSA, 

put together a Kenai River Working Group to tackle problems with river anglers, fishing guides, 

and their public reputation (Tunseth 2004c; Connors 2010).  One result was the Kenai River 

Guide Academy, taught at the Soldotna campus of Kenai Peninsula College starting in 2006 

(Connors 2010).  Beginning in 2007, completing the course became mandatory to obtain a state 

commercial-operator permit to guide on the Kenai River.  Although the emphasis was on sport-

fishing safety and regulations, the course included sessions on Kenai River history and stream 

ecology (Kenai River Guide Academy 2011).  The college offered a separate but related Kenai 

Fishing Academy for anglers. 

Volunteers also played important roles in sporadic, one-time special projects.  One recent 

example was the removal of large debris from the Kenai River and Soldotna Creek.  The borough, 

via the river center, used grant funding76 to tackle items, often quite old, that interfered with 

salmon habitat but were not addressed by other programs (KPB 2012c).  In 2012 the borough 

removed 30 tons (27,200 kg) of debris remaining from an old jetty on the east side of Soldotna 

(Brian Smith 2012b).  Organizer John Czarnezki from the river center told the Peninsula Clarion 

that volunteers from Stream Watch, Trout Unlimited, and Safari Club International removed an 

old fence blocking a channel of Soldotna Creek, at no cost, so the borough could stretch the 

project funding to cover more work (Brian Smith 2012b). 

8.5.4   Education and stewardship programs for landowners 

Many programs and projects specifically focused on helping landowners comply with 

regulations, minimize property damage, and safeguard habitat.  One facet dealt with monetary 

incentives – tax breaks and expense rebates – to encourage people to invest in riverbank 

76 The funding was from the Coastal Impact Assistance Program (CIAP), the National Fish Habitat Action 
Plan program, and the Partners for Fish and Wildlife program (KPB 2012c). 
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improvement projects; the other facet dealt with ecological information and technical assistance 

to inform people’s decisions. 

Starting in 1995, the borough offered property tax discounts for riverbank improvements 

(KPB Ord. 95-32) and, after a 1997 state court judgment in favor of the Kachemak Heritage Land 

Trust, for properties bound by conservation easements (Kachemak Heritage Land Trust 1997a). 

The major grant funding for private property projects came from a federal program 

popularly known as the 50/50 Cost Share Program, designed to help private land owners afford 

habitat restoration (Edwards 2010). The program began in 1995, in response to concerns about 

riverbank development damage, property erosion, and damage caused by the large flood that year 

(Hughes 2000).  Sen. Stevens arranged funding from the Exxon Valdez settlement and NMFS, 

leveraged by additional money from the USFWS, KRSA, and the National Soil Conservation 

Service (Hughes 2000).  ADFG and USFWS, out of its Kenai Peninsula fisheries field office, 

administered the program jointly (Edwards 2010).  KRSA Director Ricky Gease described it as a 

“carrot-and-stick” approach to encouraging restoration projects (Gease 2010).  Landowners with 

qualifying projects could receive reimbursements for half the cost (Hughes 2000).  Staff visited 

sites to assess problems, often caused by discredited erosion-control techniques from the 1970s 

and 80s, and to discuss habitat stewardship and 21st-century restoration options (Edwards 2010).  

A 2010 review of Kenai River restoration projects estimated that 40% of private projects were 

part of the program (Johnston and Pyper 2010).  Program administrator Heather Fuller wrote: 

We help landowners conduct voluntary restoration projects by providing 

technical expertise and funds for their project.  The goals of our program are 

threefold: to remove structures from the river that are detrimental to juvenile 

salmonids, protect healthy in-stream and riparian habitat, and rehabilitate human 

impacted and eroding shorelines.  Partnering with landowners is critical to 

achieving these goals (Fuller 2011). 

The river center proved key to landowner outreach, beyond its primary purpose as a 

permitting hub.  Staff would sit down with people or even visit their property to investigate 

conditions and provide free technical advice about landscaping, regulations, erosion control, flood 

plains, wetlands, construction, selecting contractors, or other topics (Czarnezki and Yaeger 2007; 

Mohorcich 2010).  River center representatives encouraged people shopping for property to 
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contact them first to scope out potential problems (Fisler 2009; Czarnezki 2009).  Resources on 

the premises included free publications, detailed maps, displays, and the in-house library of 

technical information (Czarnezki and Yaeger 2007) plus the center posted much information on 

its website (personal observation).  The facility included meeting space and hosted workshops 

and presentations (personal observation). Gease said: 

One of the benefits of having the Kenai River Center and the cost-share program 

has been to educate people on those [restoration] approaches.  They do 

workshops over there for property owners, and they do workshops for 

contractors. …  It is a dual, a multiple, educational approach that’s been very 

successful (Gease 2010, day 1, min. 57). 

8.5.5   Sharing watershed science with decision makers 

Communication between scientists and elected officials can be a challenge, and complex 

environmental issues in the KRW are a case in point.  People elected or appointed to make land-

use or other resource-related decisions in borough and city offices had diverse backgrounds, and 

realtors were more active politically than scientists.  Often staff, particularly planning or field 

personnel, served as intermediaries who reviewed technical information and submitted 

recommenddations to the courts, planning commissions, city councils, or borough assembly (R. 

Johnston, personal communication, 2011; Lehner 2010).  On occasion, agency scientists and 

other experts communicated with the public through the active nonprofits, such as the Kenai 

Watershed Forum (Frenzel and Brabets 2010) or served on task forces (Tarbox 2010). 

Some interviewees expressed skepticism about scientists’ advice.  They perceived 

scientists as prone to change their minds (Bagley 2009; Golden 2010) and occasionally biased 

(Merkes 2009).  Some noted that enough was known about habitat threats to make investing in 

mitigation projects more productive than further studies (Lancaster 2010; Ruffner 2010). 

Present and past resource managers mentioned field trips as particularly useful for 

evaluating land and river topics (Fisler 2009; M. Martin 2010).  During the 1980s and 90s, when 

there was intense civic focus on river issues, it was common for biologists and other experts to 

make presentations to elected bodies (Trasky 2010) and for agencies to take elected or advisory 

groups on field trips to explore conditions along the river first-hand, but such outings became 

rarer in the 21st century (Fisler 2009).  After 2000, some officials found an educational alternative 
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through the Kenai Watershed Forum’s field trips (M. Martin 2010).  Retired KRSMA ranger 

Suzanne Fisler recommended more direct experience, saying: 

It should be at city government, it should be at the federal level, it should be at 

the state level.  Because we have so many advisory boards, and we have so many 

planning commissions, we have all this stuff.  Yes, staff is busy, but they’re 

losing that one opportunity to – benignly – introduce someone to all these issues 

versus interacting with an upset property owner who calls his assembly person 

(Fisler 2009, min. 78). 

Conferences, some targeting public officials and some for general audiences, provided 

valuable learning opportunities.  Two watershed meetings took place in 1997, a time of major 

changes to KRW management.  The EPA provided primary funding for both.  The first was in 

April at the Kenai Visitors Center; sponsored by Cook InletKeeper (Cook InletKeeper 1997).  It 

brought together representatives of local entities (including the fledgling Kenai Watershed 

Forum) and two guest watershed specialists to talk about the dire condition of rivers in other 

states and strategies for resource protection (personal observation).  The second was a statewide 

event in Anchorage titled “Watersheds ’97: Water, People, and Wildlife.”  It combined a science 

meeting (the “Cook Inlet Symposium”) with an information fair (“Festival of Watersheds”) 

geared to the general public.  “Watersheds ’97” prominently featured Kenai River work such as 

pilot projects using GIS, modeling, bioassessment, and hydrogeomorphic assessments77. 

Smaller events followed.  Examples included the 2002 meeting of the Alaska chapter of 

the American Water Resources Association in Soldotna (S. Loshbaugh 2002b) and a 2011 

meeting titled “Healthy Watersheds: Their Importance to the Kenai Peninsula” organized by the 

ADNR (Tuttle 2011c). 

Smaller workshops, training sessions, and presentations occurred from time to time.  It 

was difficult for officials to fit everything into their schedules, but such learning opportunities 

could be valuable.  Blair Martin, a member of the KPB Planning Commission, described how a 

training session on hydrology helped him: 

77 Information about this came from the program in my files; I attended that conference. 
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That is valuable information, to know how groundwater travels, and when you’re 

making decisions with gravel pits.  You can look …  Those people will bring in 

all kinds of evidence and letters and well logs and everything.  And you’re going, 

“You know, if it weren’t for that class that I took on hydrology and the scientists 

explained all this, I might be swayed by this emotional outpouring.”  But no.  

Science rules (B. Martin 2010, min. 62). 

Sometimes information was available but elected officials and the general public lacked 

the awareness, time, or will to take advantage of it.  KRSMA Advisory Board Chairman Joe 

Connors complained that not enough people participated in the public dialog.  “You hold a public 

hearing, and nobody shows up,” he said (Connors 2010, min. 77). 

Interviewees felt communication between scientists and decision-makers could and 

should be improved.  They recommended that officials strive to educate themselves (Fisler 2009; 

B. Martin 2010), that more public presentations take place (Lancaster 2010), and that scientists 

improve the clarity of their communication to non-technical audiences (Gease 2010). 

Among people interviewed, there was a wide consensus that the community was far more 

knowledgeable about watershed habitat than it was a generation earlier (King 2009; Flagg 2009).  

However, they felt more awareness would be beneficial.  The Kenai Watershed Forum identified 

public education as a top priority in its strategic plan update, “The Way Forward: Action Plan for 

2010-2015” (KWF 2010).  Observers expressed concerns that some studies lacked rigor (Gracz 

2009; King 2009), that findings got shelved and forgotten (Fisler 2009; Lehner 2010), or that 

results never got past committees to the public (Lancaster 2010). 

8.6   Case study: RiverQuest subdivision 

RiverQuest was a private development fronting the Kenai River that illustrated the 

complexities of people’s interactions with the land and the river.  Over the years it changed from 

a homestead to a campground to a controversial subdivision that exposed flaws in existing habitat 

protection rules.  Its history provides a case study of the legacies of past development, the 

challenges of habitat protection, and the efforts of watershed stewards to adapt management 

strategies. 
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Fig. 89: RiverQuest Subdivision location map.  Subdivision highlighted in pink.  Background 
imagery from 1996, by the USDA Natural Resources Conservation Service, via the Kenai 
Watershed Forum.  Parcel outlines dated 2011 from the KPB. 

8.6.1   Description of the RiverQuest area 

RiverQuest (Phase 178) occupied about 26 acres (10.5 ha) of riverfront by RM 15, in 

Section 19 of T5N, R10W.  It was across from the Big Eddy peninsula, where river recreation had 

dominated land use since about 1970.  Due to the river’s sinuosity, RiverQuest lay north of Big 

Eddy, although it was on the south side of the river.  Access was via the far end of Ciechanski 

Road (a secondary road off the Kalifornsky Beach Road arterial), in a part of the lower river 

corridor that was relatively remote and undeveloped until the 1980s.  Circa 2010, it took 15 to 20 

78 Phase 2 has not been developed as of this writing. 
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Fig. 90: RiverQuest area before development, 1950.  
Source: US Air Force. 

minutes to drive there from the 

centers of either Kenai or 

Soldotna, due to the circuitous 

rural roads.  

The river channel nearby 

was unstable, with swales and 

other features showing that the 

river’s course changed in recent 

geologic time.  The entire 

RiverQuest subdivision sat in the 

river’s floodplain, atop gravelly 

sediment.  Its elevation was 

approximately 40 to 50 ft (12 to 

15 m) above sea level; the river surface at that point reached 30 ft (9 m) above sea level during 

the low-flow season.  RiverQuest sat between an eroding outside bend upstream and a sharp 

inside bend downstream. A low island, separated from the mainland by a narrow channel, 

extended about 2,900 ft (880 m) along most of the property front and downstream along the 

adjacent property.  West of RiverQuest, the land rose slightly and lacked floodplain features.   

Prior to late-20th-century landscape changes, a slough, sometimes filled with water, ran 

roughly parallel to the river about 660 ft (200 m) inland, and the dominant natural vegetation was 

spruce forest.  An archeological dig found evidence of old Dena’ina settlement on the site 

(USACE Alaska Corps of Engineers 1978).  No historical development took place in the vicinity 

until after Kalifornsky Beach Road was built. 

8.6.2   Porters’ homestead and campground 

In 1959, Ralph James “Jim” Porter filed a homestead entry claim on 140.26 acres (57 ha).  

The property approximated the northwest corner of the section, modified by the river (BLM 

2010).  Porters built a house that same year (Schmidt 2004).  They and their neighbors built 

Porter Road, extending from Ciechanski Road across their land and east to another riverfront 

homestead.79 

79 The site’s history was described in a letter by attorney Kristine A. Schmidt, dated May 12, 2004, to the 
borough planning commission regarding the RiverQuest subdivision conditional use permit.  The letter was 
part of the commission’s information packet and posted online by the borough as a public record. 
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1968  1975 

Fig. 91: Porters’ campground over time – the homestead.  Sources: 1968 from Kenai 
National Wildlife Refuge; 1975 from ADFG. 

In 1964, the federal government granted Porter title to the land (BLM 2010).  Jim and his 

wife, Audrey, first came to Alaska in 1949.  Jim worked on roads, at several businesses in 

Soldotna, and at the Swanson River oil field (Ford 2000).  Aerial imagery from 1968 and 1970 

showed Porters’ house near the river, their road, and cleared farmland north of the road.  In the 

early 1970s, the family started a campground and converted their home into its headquarters.  

Eventually Jim and Audrey moved into the City of Soldotna, and some of their children managed 

the campground. 

The Porters sold off part of their land, two eastside lots.  The buyers began developing 

those for recreational purposes during the 1970s.  The southeast lot became a recreational 

subdivision named Castaway Cove and the northeast lot a campground called Kenai Riverbend 

Resort.  The parcel west of Porters’ was not homesteaded; it became state park land, later 

designated the Ciechanski State Recreation Site.  The Porters kept 55 acres (22 ha) (two of their 

original four lots) on the west side of their homestead, including their home, land north of the 

road, and half of the island. 

Through the 1970s, recreational use expanded with associated devegetation, land 

modification, and ancillary development visible in imagery.  By 1972, Porters’ boat ramp and 

clearing near the river were visible.  By 1975, recreational vehicles were parked at Porters’ 

campground; the eastern half of the slough (on the land Porters sold) had been dredged, creating 
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1981 1985 

Fig. 92: Porters’ campground over time – the early 80s.  Sources: 1981 from KPB and 
1985 from ADFG. 

an artificial pond.  Porters built a small road that looped around their campground, increasing its 

capacity. 

 By 1981, the natural understory ground cover was gone, although some spruce trees 

remained.  That same year, Porters dredged an artificial canal from the river into the low area 

between the roadways, creating a narrow, forking boat basin surrounded by camping spaces (KPB 

Planning Commission April 6, 1981).  Dredged material became fill to build up the campground 

(Fisler 2009; Mohorcich 2010).  They built a causeway to the island so campers could drive there, 

too.  

In the early 1980s, recreational development was causing massive landscape changes up 

and down the lower river.  Citizens and officials voiced concerns about habitat damage and, for 

the first time, government entities began enforcing environmental regulations along the river.  

One of the first places this happened was next to Porters’ to their east.  The plat on file with the 

borough shows that in 1983 the new owners subdivided the parcel they bought from Porters into 

lots and created the Castaway Cove recreational development.  Following a citizen complaint, the 

Corps of Engineers cited the Castaway Cove developers for illegally filling wetlands there.  

According to an article in the Anchorage Daily News, the citation was unusual, because at the 

time most property owners developed without permits or got them after the fact (Medred and 

Chappell 1983).  
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In 1985, according to a later ADEC memo80 reviewing the RiverQuest history, a citizen 

complained of illegal wastewater discharge at Porters’ campground.  The state issued a notice of 

violation, the first documented for the property, and began working with Porters to install 

acceptable plumbing for the site.  ADEC files documented that this process dragged on for years 

without successful resolution.  Complaints included a gasoline spill, the questionable safety of 

drinking water, and problems with the wastewater holding tank.81 

Aerial photographs from the 1980s showed progressively more vehicle use and 

impervious surfaces at the campground.  The Porters developed a regular clientele of campers 

who returned every summer, leasing the same camping sites.  Many left their campers or 

recreational vehicles (RVs) in place year after year and, although they did not own the land, built 

lean-tos, carports, porches, fish-cleaning stations, docks, and other small structures on sites that 

they considered “their” property (Anonymous 201082; Mohorcich 2010).  During the late 1980s, 

the spruce-bark beetle epidemic reached the area and killed the remaining on-site trees, leaving 

the campground surface nearly denuded (Mohorcich 2010). 

8.6.3   Davidhizars’ management of the resort 

In 1992, Jim Porter died.  According to files at the ADEC’s Soldotna field office, his 

children Jayne and Craig were managing the campground and struggling to pay for a new septic 

system to serve the campsites and meet state requirements.  They complained that a weaker 

economy, aging infrastructure, and more regulation made upkeep difficult.83  Before the end of 

the year, they sold the land and campground business to Lavern and Kathy Davidhizar.  

Davidhizars renamed the place Riverquest Resort.  They planned to open a sandwich 

shop in the lodge and install a new water and wastewater system throughout the campground, 

according to correspondence from Ted Forsi, an engineer they hired to work on the site.84  At the 

time, the campground hosted 160 RV sites, he wrote.  Davidhizars’ efforts soon ran into trouble.  

80 Unpublished file memo by Scott Forgue about Porters (d/b/a King Run Resort, Inc.), dated April 24, 
1992, at the Soldotna ADEC office. 
81 Unpublished letter from David Litchfield of ADEC to Jim Porter of Porters Kenai River Rentals, “Re: 
PWS #244298,” dated June 27, 1991, at the Soldotna ADEC office. 
82 A RiverQuest property owner consented to a recorded interview with me under the condition of complete 
anonymity. 
83 Letter from Jayne Porter, Porter’s Kenai River Rental, to ADEC Soldotna office, “Re: Porter’s 
Campground Sewer Project,” April 23, 1992, at the Soldotna ADEC office. 
84 Letter from Ted J. Forsi to Scott Forgue, ADEC, re: “Water and wastewater design for Riverquest Resort 
(formerly Porter’s Resort)” May 27, 1993, at the Soldotna ADEC office. 
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The following spring, ADFG cited their contractor working on riverbank erosion control for 

dumping illegal fill in the adjacent river.85  The state ordered the campground shut down in the 

fall of 1993 due to inadequate wastewater treatment, Forgue wrote.  Dr. Lavern Davidhizar 

responded that he intended to phase out the campground and replace the RV park with rental 

cabins (Davidhizar 1993).86  He and two engineers negotiated with ADEC over the next 6 years 

regarding acceptable ways to dispose of the site’s wastewater.  Problems discussed in the 

extensive correspondence included: 

• a high and variable water table;

• failure to submit required water-quality test results;

• obsolete, uncertified septic systems installed by the Porter family and some campers; and

• incompatibility between the canal layout and state requirements that water and sewer

lines be at least 100 ft (30 m) from waterways.

Adding to complications, the 1995 flood inundated the campground, damaging much of the 

infrastructure (Spence 2003). 

Table 24: RiverQuest case study timeline 

Year Event 
1958 Kalifornsky Beach Road built from Sterling Highway to river mouth 
1959 Jim Porter filed on riverfront homestead at RM 15, built house & road 
1964 Porter received patent to his land 
Early 70s Family began campground business called “Porter’s Place” 
c. 1980 Road built to expand campground, called “King Run Resort”
1981 Artificial lagoon dredged; ground cover denuded 
1985 First state citation for wastewater discharge violations 
Late 80s Trees removed 
1992 Jim Porter died; campground sold to Davidhizars, renamed RiverQuest 
1993 State cited Davidhizars for illegal riverbank fill & wastewater violations 
1995 Flood inundated RiverQuest 
2000 Davidhizars sold campground to Rob Nash 
2003 Nash proposed River Quest Subdivision, borough balked 
2004 Borough approved modified subdivision plan 
2006 2-year building frenzy ended; large buildings replaced RVs 

85 Letter from Stewart Seaberg, ADFG Habitat and Restoration Div., to Gordon Schlosser, The Landscape 
Company, re: “Remedial Actions on Porter’s Island – Kenai River Stream No. 244-30-10010, Section 19, 
T5N, R10W, S.M., May 4, 1993, at the Soldotna ADEC office. 
86 Letter from Lavern Davidhizar, Soldotna Family Medical Clinic, to ADEC, Soldotna, re: plans for the 
Riverquest RV Park, Oct. 21, 1993, at the Soldotna ADEC office. 
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1992 1998 

Fig. 93: Davidhizars’ campground over time.  Sources: 1992 from KPB and 1998 from  
ADFG.

8.6.4   The RiverQuest Subdivision 

In 2000, Davidhizars sold the campground and associated land to Robert “Rob” Nash, an 

investor from Idaho.  After a couple years, Nash decided to change the land status.  Early in 2003 

he sent a letter to the borough planning commission, beginning: 

River Quest R.V. Resort, L.L.C. has been operating for over fifteen years as an 

R.V. Park.  Over the last several years we have been asked by many of our long 

time tenants if we would consider selling individual lots.  We feel that now 

would be a good time to allow the patrons of River Quest and others an 

opportunity to own their summer get away on the world famous Kenai River.  To 

facilitate the transfer of ownership we thought it would be most effective to 

subdivide River Quest into lots.87 

The proposed subdivision, planned as “Phase 1,” would encompass the original Porter 

campground.  To subdivide, Nash sought exemptions from the following borough land-use 

regulations: 

87 Letter from Rob Nash to the KPB Planning Commission, no date, included in the commission packet for 
Feb. 24, 2003. 
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• the moratorium on high-density, riverfront subdivisions;

• minimum lot-size requirements;

• road-construction guidelines; and

• the 50-foot riparian setback ordinance (KPB Plat Committee, meeting minutes, Feb. 24,

2003). 

If Nash had proposed such a subdivision for an undeveloped parcel, the borough would 

have turned it down (Mohorcich 2010).  However, the existing campground presented local 

officials with quandaries.  Decades of heavy use already had degraded the land’s natural habitat, 

and vague grandfather clauses in borough ordinances seemed to allow pre-existing or comparable 

development (KPB Planning Commission May 12, 2003).  Nash hired an attorney and began 

complex and controversial negotiations with the borough and campground users (B. Johnson 

2009c).  Many long-time campground users opposed the proposed changes (Anonymous 2010). 

The borough’s plat committee granted conditional approval, pending numerous changes.  

That approval was appealed.  The planning commission reviewed the proposal and the appeal; it 

upheld the approval on a 6-to-5 vote (KPB Planning Commission May 12, 2003).  Eleven former 

RiverQuest lease-holders appealed that approval (KPB Board of Adjustment Oct. 14, 2003).  The 

borough assembly, sitting as board of adjustment, reviewed the planning commission and plat 

committee decisions.  It sent the matter back to the planning commission at the year’s end, with a 

list of concerns and modifications (KPB Planning Commission Dec. 8, 2003; M. Martin 2010). 

Opponents of the proposed subdivision cited numerous problems.  Many dealt with the 

interests of potential lot owners such as liability and access, but some focused on ecological 

implications.  Issues relating to salmon habitat included: 

• roads and structures too close to the river and potentially eroding into it;

• too many vulnerable septic lines;

• increased boat mooring on the shoreline;

• development vulnerable to flooding;

• high density of development; and

• worrisome legal precedents for similar intensive riverfront development (Beddow 2003;

KPB Planning Commission May 12, 2003 and Dec. 8, 2003; 2004 letter from Fisler at

State Parks/KRSMA).

Supporters of the proposed subdivision lobbied that the changes would: 

• lower the overall density of structures and use;
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• remove “junky” temporary structures such as lean-tos and trailers;

• upgrade the water and septic systems; and

• give residents more incentive to maintain the property well (B. Johnson 2009c; B. Martin

2010). 

Advocates stressed that the subdivision was a recreational fish camp, not a residential area.  

Nash’s attorney, Kristine Schmidt, testified to the planning commission that, “No one should 

expect to be able to build a large home on a lot in this subdivision as it is currently platted with 

the sewer system restrictions” (KPB Planning Commission May 12, 2003, 31). 

The dispute continued into 2004.  Among those submitting formal letters against the 

proposed subdivision were State Parks (written by Suzanne Fisler) and the KRSMA Advisory 

Board (written by Ken Lancaster).  

Borough staff from the Kenai River Center worked with Nash and Schmidt to develop a 

compromise proposal (Czarnezki 2009; Mohorcich 2010).  Negotiations reduced the number of 

lots to 88 in trade for temporary exemptions from the 50-foot setback requirements and waivers 

by both sides regarding potential grandfather rights for existing structures (Czarnezki 2009; 

Mohorcich 2010).  By making the subdivision private, relinquishing borough services, and 

installing their own water and sewer system, the developers were able to legally make lots and 

roads smaller than normal borough subdivision standards (Czarnezki 2009; Mohorcich 2010). 

Participants recalled that major incentives for approving the subdivision were the poor conditions 

at the campground and the lack of other options to change those conditions.  Their thinking was 

that, even if the subdivision failed to meet 21st-century borough standards, it would be a huge 

improvement over the pre-existing campground (Fisler 2009; B. Johnson 2009c; Czarnezki 2009; 

Mohorcich 2010).  In August, the planning commission approved the conditional-use permit for 

the modified subdivision plan on a 10-to-1 vote (KPB Planning Commission Aug. 23, 2004). 

Stipulations, which the borough termed “restrictive covenants” included revegetation, 

erosion control measures, a new off-site septic system, making all structures floodplain 

compatible, making all walkways meet current standards, and removal of old noncompliant 

structures from the water and riparian areas (KPB Plat Committee Feb. 24, 2005).  The most 

unusual clause was a 2-year time limit for lot “improvements” (i.e., new construction) within the 

normal borough-mandated 50-foot (15-m) riparian setback “habitat protection area” (KPB Plat 

Committee Feb. 28, 2005).  The borough set temporary, customized conditional-use setbacks for 

individual waterfront lots.  These lines came to within 5 ft (1.5 m) of the river and slough in the 



329 

most extreme cases, and were designed to accommodate lots too small to use otherwise (KPB 

Planning Commission Aug. 23, 2004; Anonymous 2010; Mohorcich 2010). 

8.6.5   The transformation of RiverQuest 

Campers had the options to either leave RiverQuest or purchase land they had been 

leasing.  Many left, often to other campgrounds in the watershed (Anonymous 2010; Mohorcich 

2010).  At the time, demand for riverfront acreage was high and real-estate prices soaring along 

the Kenai River.  Because the new lots were expensive, fewer, and larger than the previous camp 

sites, some friends combined resources and purchased lots jointly. 

What happened next was unprecedented (Czarnezki 2009; Mohorcich 2010).  Purchasers 

of the RiverQuest lots began frenzied construction of large, expensive vacation homes during the 

summers of 2005 and 2006.  Often partners built two houses on a single lot.  The buildings along 

the waterfront crowded right up to the temporary setback limits.  They were so large that the 

impervious area covered by the buildings alone (main floor plus outbuildings and decks) on the 

24 lots fronting the river added up to 16% of the available land area88.  That tally excluded roads, 

gravel pads, vehicles, and walkways that also diminish water absorption. 

John Mohorcich, the river center’s director at the time, described the surprise: 

All through the conditional-use process, very honestly, nobody even had that 

thought, that that was going to happen.  I mean nobody.  Not even Nash, not even 

the attorney.  They just didn’t think that this little RV, fishing park was going to 

go to six-, seven-thousand-square-foot, three-level homes.  You go from a $5,000 

trailer lean-to to an $800,000 home in two years?  (Mohorcich 2010, min. 165). 

Table 25: Ownership of RiverQuest lots as of 2012.  Source: KPB parcel database 2012. 

Type of owners Count %-age Owners’ address Count %-age 
The Developer 12 14 Kenai Peninsula 9 10 
Corporations 10 11 Other Alaska 28 32 
Trust funds 14 16 Idaho 19 22 
Banks 1 1 Other states 32 36 
Individuals 51 58 TOTAL LOTS 88 

88 My calculation from the information posted about each lot on the borough’s online parcel viewer 
http://www2.borough.kenai.ak.us/GISDept/AGS.html on July 7, 2012.  

http://www2.borough.kenai.ak.us/GISDept/AGS.html
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Fig. 94: RiverQuest Subdivision 2009.  Two views 
of private structures built after the 2005 subdividing.  
Photos by S. Loshbaugh 

The anonymous informant 

who built one of those structures 

said, “We spent a lot of money we 

really didn’t want to spend.  But we 

were forced into it if we wanted to 

stay there. …  It’s way bigger than 

what we really want.  … You don’t 

put a little cabin on expensive land” 

(Anonymous 2010, min. 15-16).  The 

two-year time limit on the 

conditional-use permit pressured 

people into a “now or never” 

construction mindset as they tried to 

lock in their investments.  Their 

neighbors’ actions and the real-estate 

boom (national and local) 

contributed to that mindset 

(Anonymous 2010; Mohorcich 

2010). 

The deadline for 

construction at RiverQuest under the 

special terms expired on Oct. 11, 2006.  Major building in the subdivision then ceased.  The 

decline in the real-estate market and national economy ended the building boom elsewhere along 

the Kenai River as well, and at least one RiverQuest lot owner was driven to bankruptcy 

(Anonymous 2010).  Some owners approached the borough, seeking permits for waivers to the 

deadline.  Mohorcich reported that RiverQuest consumed a disproportionate amount of agency 

time and expense (Mohorcich 2010).  RiverQuest was the focus of other problems89 involving 

finances and litigation that lie outside the scope of this study. 

89 Examples of the other problems include: court records of a lawsuit between Nash and the Davidhizars; 
printed legal disclaimers posted on the subdivision boundary; borough tax delinquency notices listing 
Nash’s property, and anecdotal comments from informants who said Nash threatened to sue them. 
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8.6.6   Reactions to RiverQuest 

Resource managers and others concerned about the river’s habitat said the outcome 

disappointed them.  The subdivision resembles the type of high-density riverfront development 

the borough banned in 1984.  The numerous, large buildings cancelled the hoped-for reduction in 

human-footprint density (Czarnezki 2009).  People’s tendency to stack items under the elevated 

buildings made the subdivision more vulnerable to flood damage.  Critics contended the water 

and sewer system still was inadequate to prevent contamination (Lancaster 2010).  The highly 

visible structures undermined public confidence in measures supposed to protect riparian habitat.  

Critics of land-use regulation pointed to the buildings and (in the name of fairness) demanded 

similar opportunities to develop riverfront property (Czarnezki 2009).  Supporters of land-use 

regulation considered the RiverQuest case a management failure that revealed flaws in habitat 

protection and set a dangerous precedent for other aggressive developers to exploit (Fisler 2009). 

In 2008, the Kenai Watershed Forum and the river center began a major, multi-year 

project to review and update borough codes relating to the riparian setback ordinances 

(Czarnezki 2009; Mohorcich 2010; Ruffner 2010).  Dissatisfaction with the RiverQuest 

situation was one inspiration for the effort, a cautionary example of what could still go wrong 

on the Kenai River (McKinley and Litchfield 2009; Mohorcich 2010).  It reminded people that 

existing procedures were inadequate to address issues such as aging infrastructure, enforcement 

of subdivision covenants, ADEC’s limited enforcement of wastewater rules, and pre-existing 

harmful uses shielded by grandfather clauses (Mohorcich 2010). 

Observers also worried that RiverQuest could cause significant problems for the 

regulators and the river in the future.  Lee McKinley, a habitat biologist with ADFG, said: 

It’s a matter of fact that they are going to have some major problems and be 

screaming to fix it.  It’s a dirty diaper on the horizon, and something we’re going 

to have to deal with, I guess, at some point.  The river is going to move over 

there at some point, and they’re going to need a lot of bank stabilization.  It’s 

certainly not what we’d want to see all up and down the river.  Although maybe 

it’s a good example.  I’ve definitely referred to that in the past.  Maybe it’s good, 

because a lot of people don’t want to see that.  By having that there, it is 

something obvious to point to:  Why this is a bad idea (McKinley and Litchfield, 

2009, min. 85). 
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Potential future major problems at the RiverQuest subdivision include: 

• lack of access for emergency vehicles (Mohorcich 2010);

• some residents living there year-round in violation of covenants (Anonymous 2010);

• vagueness about responsibility for monitoring and maintaining the septic system

(Lancaster 2010);

• siltation of the natural and artificial sloughs; and

• high risk of flood damage, possibly putting debris, sewage, and other pollutants into the

Kenai River (Fisler 2009; Sinclair 2009).

Flooding and related natural processes could, someday, conclude the RiverQuest saga (Fisler 

2009; Wartinbee 2009).  The subdivision lies not only in the floodplain but also in the floodway.  

The river could, through natural geomorphic processes, create a new main channel there (Fisler 

2009).  If the river moved onto the site and washed away the structures and substrate, RiverQuest 

would cease to exist. 

8.7   Planning and habitat-protection trends and conclusions 

Concepts of land-use management or resource regulation did not exist until about 1900 

on the Kenai Peninsula, and in the early 20th century were limited to deeding control of real estate 

and natural resources to the federal government, a few individuals (either indigenous or 

“pioneers”), and resource-extracting capitalists (miners, the railroad, fish processors).  It was not 

until after WW2 that land ownership was codified and human influences altered the lower 

watershed landscape.  In the 1970s, the combined statewide economic boom and local explosion 

of interest in the salmon sport fishery fueled an influx of people and rampant development in the 

lower river corridor.  It was not until that point that intertwined land-use and environmental 

concerns generated action. 

Early warnings about potential threats to riverine habitat came from a handful of environ-

mentalists such as William Schrier and from the Corps of Engineers, which noted the risks of 

careless riparian building along an unpredictable, flood-prone river.  In broad terms, the institu-

tional responses came first from the federal level (beginning, arguably, as far back as the 

establishment of the Chugach National Forest in the days of Teddy Roosevelt), followed by the 
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state in the 1980s, the City of Soldotna in the early 1990s, and finally the borough, only in 

the latter 1990s.  

Table 26: Kenai River and land management timeline 
Year Major events 
1959 Statehood; 1st legislature adopted fish habitat protection rules 
1960 Cities of Kenai and Soldotna incorporated 
1964 Kenai Peninsula Borough established 
1965 US Army Corps of Engineers declared Kenai River navigable, federal waters 
1966 Kenai Peninsula Borough Planning Commission began 
1968 1st restrictions on floodplain development 
1970 State published 1st borough comprehensive plan recommendations 
1971 ANCSA started Native land claims; USFWS opened Kenai field office for fisheries 
1976 Corps of Engineers put a moratorium on permits, warned of cumulative damage 
1977 ADEC launched 1st toxic clean-up investigation (Ridgeway) 
1978 KPB adopted subdivision & minimum lot size codes 
1982 Gov. Hammond convened the Kenai River Task Force 
1983 Anchorage Daily News series “Crisis on the Kenai” highlighted habitat damage 
1984 State established KRSMA; borough put moratorium on dense, riverfront recreational 

subdivisions 
1985 ADFG began the Kenai River Habitat Study focused on juvenile chinook 
1986 1st Kenai River Comprehensive Management Plan issued 
1989 Exxon Valdez oil spill 
1990 Soldotna adopted 100-ft Kenai River Overlay District; 

1st Kenai Peninsula Borough Coastal Management Plan issued 
1991 Pilot project riverbank bioengineering restoration at Soldotna Creek Park; 

1st Kenai River Festival 
1992 1st Kenai River Landowner’s Guide published; major culvert repairs began; 

Kenai River Sportfishing Association (KRSA) incorporated 
1993 Borough Mayor Gilman formed a task force to plan river protection options; 

1st State Parks’ “Kenai River Carrying Capacity Study” published 
1994 The Nature Conservancy opened a Kenai project office; 

Anchorage Daily News series “Can the Kenai River be Saved?” 
1995 Borough assembly voted against riparian habitat buffer setbacks & for tax incentives for 

habitat restoration; damaging autumn flood 
1996 Borough adopted a 50-ft habitat setback on the main Kenai River and founded the Kenai 

River Center 
1997 Kenai Watershed Forum founded 
1999 State began inventory of culverts’ effects on salmon habitat 
2000 Borough assembly extended habitat protection setbacks to major Kenai tributaries; river 

center building opened 
2004 Borough permitted RiverQuest Subdivision 
2006 State declared the Kenai River “impaired” due to hydrocarbon pollution 
2009 Borough and KWF reviewed & revised river protection ordinances 
2011 Borough assembly extended habitat protection setbacks to all anadromous waters 
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Tracing the 30-year history of habitat protection efforts from Gov. Hammond’s 1982 

Kenai River Task Force to Mayor Navarre’s 2012 Anadromous Fish Habitat Protection Task 

Force revealed a confusing tangle of ad hoc committees, assessment reports, data gaps, and 

repetitive projects consuming public funds and volunteer effort.  This was especially so on the 

borough level, where the public and elected decision-makers struggled to balance salmon habitat 

preservation with citizens’ rights to use private land.  The divergent leadership on habitat 

management issues exhibited by Stan Thompson and Don Gilman – who traded the seat of 

borough mayor back and forth repeatedly during the turbulent years from 1972 to 199690 – 

influenced and exemplified societal attitudes.  Another recurring divide was between scientists, 

fishermen, and environmentalists on one hand and on the other local realtors, businesses, and 

elected leaders steeped in political and socioeconomic concerns.  The former pushed for 

precautionary measures based on their best available, but spotty, knowledge of a complex system.  

The latter pressed for certainty, short-term fiscal rewards, and an optimistic risk-taking strategy 

for monetizing land and fish resources. 

Those differing visions played out against a historic backdrop of directional forces (such 

as increasing human population, land development, globalization, habitat degradation, and 

advancing science and technology) and cyclic forces (such as fluctuating salmon runs, shifting 

political attitudes towards environmental regulation, and Alaska’s boom-and-bust, resource-based 

economy).  Part of the dynamic was the creation of new institutions and mechanisms to confront 

the issues.  The extreme case of the RiverQuest subdivision demonstrated the loopholes in habitat 

protection regulations even in the 21st century. 

Looking back through newspaper articles, meeting minutes, and people’s recollections 
of events distant and recent, I noticed persistent uncertainty about how salmon and people 
coexist.  Forty years after the intertwined management of salmon, land, and river resources in 
the KRW first aroused concern, complex problems relating to the social-ecological system 
remained unresolved.  The same questions came up again and again: 

•

Do land-use activities significantly harm fish, relative to other stressors?•

Why should one user group make sacrifices, when its members perceive that other

stakeholders cause more damage?

90 Thompson served from 1972 to 75.  Gilman succeeded him from 1975 to 80, when Gilman was elected 
to the state legislature.  Thompson followed Gilman, serving again as mayor from 1980 to 87.  It was not 
until the 1980s, when habitat degradation became a borough issue, that their differences on the topic shaped 
land-use management.  In 1987, Gilman replaced Thompson as mayor and remained in that post until 1996, 
when Mike Navarre was first elected mayor. 
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• How can the government tell people what to do with their land, when agencies lack

information, can’t take care of their own land, and don’t enforce rules they already have?

• Given grandfather rights, variances, and exemptions:  Can regulations be fair?

• Given the vast landscape, ignorance, resistance, and limited resources:  Can regulations

be enforced?

• What are the incentives for protecting habitat on private property?

• What are the penalties for damaging habitat on private property?

• Who pays for installing protective infrastructure or for the lost economic potential of land

set aside?

• Do compromises doom the salmon runs?

• Can land-use regulation really help salmon?

• How can we know if these habitat-protection approaches are effective?

But despite flaws inherent in the public process, significant progress occurred.  Enormous

resources of time, money, and talent were applied to safeguarding the Kenai River.  The fact that 

the KPB Assembly adopted any riparian setback ordinance indicated a huge shift in local attitudes 

toward the environment.  It marked a turning point and the start of an era when a critical mass of 

Kenai Peninsula residents and visitors recognized the vulnerability of the salmon resource and 

took responsibility as stewards of the river they cherished.  Efforts became more sophisticated 

and more coordinated.  Major progress included: 

• culvert replacement programs,

• toxic site cleanups,

• establishment of the river center,

• formation of government programs and non-governmental organizations to address

aspects of habitat preservation,

• improved technologies for riverbank stabilization, and

• expanded knowledge among scientists, resource managers, and the general public.

This chapter ends the environmental history description of the KRW, its fisheries, land use, 

regulation, stewardship, and how all those aspects changed over the years from 1947 to 2010.  In 

the next chapter, I will “zoom out” to look at land-use effects on other salmon-producing rivers to 

put the Kenai River case into context. 
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Chapter 9:  Comparative analysis of land-use impacts on salmon populations 

The purpose of this chapter is to place the Kenai River watershed case study in context by 

looking at the land-use histories of other salmon-producing watersheds.  Most past environmental 

histories of rivers pointed to dams and hatcheries as the principal manmade causes of Pacific 

salmon decline (White 1995; Lichatowich 1999; Taylor 1999; Montgomery 2003; Mrakovcich 

2006).  This analysis looked for other anthropogenic effects, more subtle and more relevant for 

Alaska and other places still producing wild salmon.  I compared watersheds via indicator metrics 

that serve as proxies for anthropogenic alterations to the landscape.  I had hoped to study 

watersheds with land-use histories or spatial data in time series showing quantitative land-cover 

change; these proved very rare and not comparable (Wimberly and Ohmann 2004).  Instead, I 

found an indirect approach more useful.  I focused on 61 watersheds with well-documented 

salmon runs and quantified indicators of human activities that alter landscapes and fish habitat 

(see Fig. 95 and Table 27).  I examined how the condition of their salmon stocks related to the 

land-use parameters.   

Findings showed a highly significant statistical link between the status of salmon stocks 

and human landscape influences.  Human population density, the only available metric providing 

historical perspective, suggested that legacy effects dating back to 1980 correlated with 

ecosystem effects at least as strongly as current conditions.  Poor data quality and strong 

correlation of latitude with other parameters complicated these relationships.  Environmental 

history provided insights into factors influencing trends and individual cases that appeared as 

statistical outliers. 

Relationships observed were suggestive rather than definitive.  Tracing definitive links 

between people and fish through natural systems as complex as salmon lifecycles and 

watersheds cannot be done with current tools.  The comparative analysis presented here 

excluded important factors such as:  

• variations in climate, geology, history, and management;

• influences of ocean conditions;

• changing land-use practices; and

• trajectories over long time scales.
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Fig. 95:  Watersheds compared.  Image source data from the Riverscape Analysis Project. 
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Other limitations to the analysis stemmed from the lack of historic, rigorous, and consistent data 

regarding fish runs or land-use indicators. 

Table 27: Watersheds compared in meta-analysis.  Sixty-one North American watersheds, listed 
here alphabetically by state or province, were analyzed. 

Alaska Cross- 
boundary 

British 
Columbia 

Washington Oregon California 

Anchor Alsek Bella Coola Chehalis Alsea Eel 
Bering Chilkat Cowichan Dungeness Chetco Gualala 
Cinder Stikine Dean Hoh Coos Mad 
Crescent Taku Gold Nooksack Coquille Mattole 
Eagle Homathko Queets Nehalem Napa 
Egegik Klinaklini Quillayute Nestucca Navarro 
Igushik Kitlope Snohomish Siuslaw Russian 
Karluk Nanaimo Stillaguamish Tillamook Smith 
Kenai Nass Willapa Umpqua 
Little Susitna Nimpkish 
Matanuska San Juan 
Meshik Skeena 
Naknek Squamish 
Nushagak Toba Inlet 
Susitna Wannock 
Togiak 
Ugashik Total count: 61 

9.1   Overview of watershed land-use studies in Pacific salmon habitat 

9.1.1  Previous studies of land-use links to salmon 

Studies comparing land-use history and salmon habitat interactions at the watershed scale 

remain rare.  Only recently have transdisciplinary approaches such as land-change science and 

tools such as remote sensing, GIS, and cumulative effects assessments become available to enable 

such work (Lunetta et al. 1997; Aspinall 2006).   

Studies tended to focus on single rather than multifaceted anthropogenic effects, on 

riparian zones or small sub-basins rather than entire watersheds, on rivers clustered in one 

geographic region, and on points in time rather than historical perspectives (see Ch. 2 for a review 

of this literature).  One example of a large current study combining new and old approaches is the 

interagency Northwest Forest Plan’s Aquatic and Riparian Effectiveness Monitoring Program 
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(AREMP) which collects detailed land-use measurements of small streams from random sample 

sites in the Pacific Northwest at 5-year intervals (www.reo.gov/monitoring/reports/watershed/ 

aremp/aremp.htm).  Several drainages have been studied extensively and provide longitudinal 

temporal data, such as Carnation Creek, a small, about 10 km2 (3.9 mi2), logged drainage on 

Vancouver Island (Quinn 2005; Slaney 2005).  On a larger scale, much has been published about 

areas such as the Columbia River Basin (White 1995; Quinn 2005; Sheer and Steel 2006), the 

Columbia’s major tributary Willamette River system (Hulse, Gregory, and Baker 2002), and 

California’s Central Valley (Yoshiyama et al. 1995), places where extensive human impacts 

dating back a century or more decimated enormously productive salmon stocks (Cobb 1921; 

Netboy 1973; Taylor 1999; Montgomery 2003).  

Recent research using transdisciplinary approaches from landscape ecology, bio-

geography, climatology, and environmental history produced holistic assessments of salmon 

stocks’ status, biodiversity, and prognosis (Montgomery 2003; Augerot and Foley 2005).  These 

were global in vision, encompassing the entire North Pacific rim, but lacked detail, especially in 

places such as Alaska. 

In the study most similar to mine, Karina Mrakovcich used a statistical approach in a 

1998 doctoral dissertation project linking the condition of Pacific Northwest salmon runs with 

recent management and environmental parameters, including land-use indicators.  She found 

dams to be the factor most linked to declines in salmon runs (Mrakovcich 2006).  No such land-

use studies had been done on Alaska watersheds. 

9.1.2   Historical fate of salmon elsewhere 

Most documented, long-term, anthropogenic damage to salmon rivers derived from dams 

and unregulated mining, farming, and logging practices rare in contemporary Alaska.  Less 

documented are the cumulative effects of settlement and urbanization, which are most relevant to 

the Kenai River. 

Not all human interventions on the landscape diminish salmon habitat.  In some cases, 

people removed or circumvented natural obstacles, such as waterfalls, allowing fish to access 

additional streams, an example being Washington’s Snohomish River (Haring 2002).  People 

modified streams or created artificial channels to expand spawning areas, an example being Lake 

Babine in British Columbia’s Skeena Basin (Zuckerman 2003; Riddell 2004).  They intervened to 

undo natural changes such as landslides that block fish habitat; such interventions have occurred  

http://www.reo.gov/monitoring/reports/watershed/%20aremp/aremp.htm
http://www.reo.gov/monitoring/reports/watershed/%20aremp/aremp.htm
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at least twice on the Kenai Peninsula91.  Starting in the late 20th century, people undertook 

concerted restoration and rehabilitation efforts to improve fish habitat in many watersheds by 

reversing anthropogenic damages. 

Generally, however, histories of modern human interactions with salmon stocks tell of 

habitat devastation, managerial hubris, and stock extinctions (Netboy 1973; White 1995; 

Yoshiyama et al. 1995; Gregory and Bisson 1997; Lichatowich 1999; Taylor 1999; Montgomery 

2003).  Historical and archeological evidence suggests that indigenous people of the North 

Pacific rim exploited salmon runs at high levels but did little damage to habitat, and that such 

harvests were, on the whole, sustainable (Augerot and Foley 2005; Meengs and Lackey 2005; 

Boraas 2009a; Campbell and Butler 2010).  When Euro-Americans conquered the region, they 

used natural resources differently (Lichatowich 1999; Glavin 2000).  The newcomers served 

export markets, emphasized short-term profits, and relocated to new areas after exhausting old 

ones (Yoshiyama et al. 1995; Montgomery 2003).  Direct damage to freshwater salmon habitat 

began in the mid-1800s, caused by mining, logging, agriculture, and hydrological modifications 

for shipping, flood control and water diversions.  Canning technology reached the West Coast in 

1864, when the Hume brothers from Maine established the first salmon cannery on the 

Sacramento River.  Commercial salmon catches rapidly accelerated, followed by establishment 

of hatcheries.  In the late 1800s, settlers began damming rivers. (Netboy 1973; Yoshiyama et al. 

1995; Montgomery 2003)  Dams – for irrigation, flood control, and (later) generation of 

hydroelectric power – had their heyday in the early 20th century (White 1995).  The region’s 

largest, the Grand Coulee and Bonneville, were built during the 1930s on the Columbia River.

Early salmon    runs were poorly documented.  Later scholars estimated them using tree-

ring studies, evaluated habitat potential, and early production records from canneries (Gresh, 

Lichatowich, and Schoonmaker 2000; Finney et al. 2002; Meengs and Lackey 2005; Drake and 

Naiman 2007).  Starting in California and moving north, salmon returns plummeted soon after 

intense fishing and land-use pressures began (Cobb 1921; Gregory and Bisson 1997). 

Biologists noted that many salmon stocks probably were extirpated before they were 

assessed (Gustafson et al. 2007).  This is particularly true on the southern edge of the range where 

anthropogenic impacts occurred early.  River systems from Northern California to southern 

91Both occurred in the Russian River drainage, where the State of Alaska built a fish-passage tunnel to 
bypass rapids during low water and bulldozed a berm to stop a silty creek from migrating into the 
headwaters as its source glacier retreated (Benoit and Johansen 2004). 
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British Columbia were sites of extensive riparian logging and splash dams (described in Ch. 

2.2.4), which disrupted water flow and scoured spawning gravel out of main river channels 

favored by chinook and chum salmon (Lichatowich 1999; C. Smith 1999; Chehalis River Council 

2000; Siuslaw Basin Council and Ecotrust 2002). 

By the 1970s, many salmon stocks in the contiguous United States were in poor 

condition.  Attitudes and regulations changed, ushering in an era of restraint that included 

ecological studies, community stewardship, habitat restoration, tighter regulation, and resource-

extraction methods less destructive than those of previous generations (Nash 2001).  Among the 

landmark pieces of federal legislation influencing watershed management in the US was the 

Endangered Species Act (ESA) of 1973.  

The ESA applied to diminished salmon stocks after the NMFS adopted the concept of 

“evolutionarily significant units” (ESUs) in 1991, allowing it to protect regional fish populations 

even if healthy stocks existed elsewhere and the species as a whole was not in imminent risk of 

extinction (Johnson et al. 1999).  That same year, the American Fisheries Society published a 

seminal article (Nehlsen, Williams, and Lichatowich 1991) that drew attention to the precarious 

status of West Coast salmonids and data gaps hampering management.  It estimated that at least 

106 stocks were extinct and many others had never been assessed.  Similar assessment followed 

in Canada (Slaney et al. 1996), where the 2002 Species at Risk Act (SARA) applied to salmon 

stocks.  Others in the region soon compiled similar listings (Baker et al. 1996; Huntington, 

Nehlsen, and Bowers 1996).  Section 3 of the ESA defined endangered species as “any species 

which is in danger of extinction throughout all or a significant portion of its range” (Good, 

Waples, and Adams 2005, 11).  A threatened species was defined as “any species which is likely 

to become an endangered species within the foreseeable future throughout all or a significant 

portion of its range” (Good, Waples, and Adams, 11).  The first Pacific salmon stock listed under 

the ESA was the winter-run chinook in the Sacramento River, listed as threatened in 1989 

(Nehlsen, Williams, and Lichatowich 1991).  If recovery occurs, a stock may be “delisted.”  

Listing under the ESA activates regulatory requirements involving evaluation, habitat protection, 

and resource management.  Many modern watershed assessments were created to manage public 

lands or fulfill ESA mandates with the focus on areas producing stocks of concern (Busby et al. 

1996; Gustafson et al. 1997; Myers et al. 1998; Johnson et al. 1999; Lawson et al. 2007; NMFS 

2010). 
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9.1.3  Study gaps 

As of 2011, studies linking land-use history to salmon habitat around the North Pacific 

were in their infancy.  Tools such as GIS, remote sensing, and environmental history 

methodologies were just beginning to appear in the literature.  Most such studies remained 

localized and specialized, with little effort to standardize metrics across temporal and spatial 

scales.   

Lack of historical precision and context were problems.  Studies or public information 

sources cited undated or outdated land-cover information.  An extreme case was the Washington 

Department of Ecology 2010 web page for “Water Quality Improvement Projects” 

http://www.ecy.wa.gov/programs/wq/tmdl/ChehalisRvrTMDLSummary.html which cited land-

cover figures for the Chehalis River Basin identical to figures the Chehalis River Council’s 

Action Plan http://www.crcwater.org/actplan/00.html#90 attributed to a 1975 USDA study.  

Other studies created trajectories based on only two or three points in time (Harding et al. 1998; 

Wimberly and Ohmann 2004) or failed to quantify significant factors such as the areas deforested 

and reforested at various times.   

Many watersheds lacked basic measurements such as flow volume, wetlands area, and 

human population.  Indicators such as road density often were not available, despite copious 

plans and other documents recommending their collection (e.g., Ward 1999; Frissell et al. 2000; 

Joint Natural Resources Cabinet 2001). 

Even if data were compiled, they sometimes disappeared.  Access to data was hampered 

by outdated web pages, outdated file formats, missing citations, and failures to archive 

information for future use.  Numerous reports drew upon underlying data that were not included 

and not available, even from the authors (e.g., Lunetta et al. 1997; C. Smith 2005).  

Problems with data quality included (but were not limited to) inconsistent methodologies, 

undocumented methodologies, failure to define areas in spatial studies, failure to include dates in 

temporal studies, omitted units, lack of proof reading, and blatant mistakes. 

For details of the data collected, see Appendices H and I. 

9.2   Meta-analysis comparing land use impacts on salmon stocks 

The meta-analysis involved four basic steps: 

• selecting watersheds to compare,

http://www.ecy.wa.gov/programs/wq/tmdl/ChehalisRvrTMDLSummary.html
http://www.crcwater.org/actplan/00.html%2390
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• selecting parameters to serve as indicators of watershed land use, and

• collecting measurements of them and data on salmon stocks’ status, and

• analyzing the data for relationships.

9.2.1   Selecting watersheds to compare 

To select watersheds for comparison, I began with the original range of Pacific salmon 

(genus Oncorhynchus) and progressively narrowed the list by focusing on data availability and 

relevance to the Kenai River case study.  Because dams were not significant in the KRW but 

destroyed many wild salmon runs elsewhere (White 1995; Montgomery 2003; Mrakovcich 2006), 

I excluded watersheds with more than 20% of the drainage area blocked to fish passage by 

artificial structures.  I eliminated systems with significant hatchery runs because they damage 

wild stocks and cause biological confusion (Taylor 1999; Montgomery 2003).  This was more 

difficult to do, because the influence of hatchery stocking was complex, changing, and difficult to 

quantify.  About 100 years ago, it was common to put large numbers of alien juveniles and even 

exotic species into salmon habitat with no monitoring of outcomes (Taylor 1999).  More recently, 

hatcheries fell out of favor, at least in the US.  Some areas with long histories of enhancement 

limited fish culture to local fish only or ended hatchery operations altogether over the past few 

decades (Lichatowich 1999; Taylor 1999; Augerot and Foley 2005).  To avoid interference from 

climate change, I excluded watersheds at the northern and southern extremes of distribution.  To 

reduce scalar issues, I eliminated watersheds with areas that differed from the KRW area by more 

than a factor of 10.  In other words, the comparison watersheds range in size from about 220 mi2 

(570 km2) to 22,000 mi2 (57,000 km2). 

Applying these filters excluded the most damaged aquatic systems and biased the 

watershed comparison set toward relatively healthy salmon habitat.  In the US outside of Alaska, 

most large river systems had been modified by dams, hatcheries, or both; this meant sampled 

rivers from California and the Pacific Northwest tended to be small and the largest rivers sampled 

were at high latitudes.  Most selected watersheds resembled the Kenai River in that they flow 

from forested coastal mountain ranges westward into the North Pacific Ocean. 

Some selected watersheds ultimately were dropped from the meta-analysis because data 

on their salmon stocks or land-use indicator parameters were not available.  For that reason I 

limited the sample set to North America. 
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9.2.2   Characterizing, selecting, and obtaining parameter data for comparisons 

To characterize human land use with quantitative metrics, indicators used were: 

• average human footprint,

• human population,

• road density,

• amount of impervious surface area, and

• amount of land cover in forest, wetlands, or glaciers.

     After reviewing available information, I opted not to use the amount of land urbanized.  

Methods used to derive urban land measures were inconsistent, and other proxies (specifically 

population density, impervious surfaces, and road density) provide more specific indicators of 

urbanization. 

     To compare watersheds, indicators were normalized by dividing counts by watershed area, 

expressing the metrics as density figures or percentages of total area.  Not all indicators were 

available for all watersheds.  Each indicator presented its own challenges, and was seldom 

straightforward.  Descriptions follow. 

9.2.2.1   Watershed area 

To compare watershed indicators, it was essential to quantify each watershed’s area.  

Definitions of watershed boundaries and resulting area measures differed.  When highland or 

mountain ridges rim drainages, physical boundaries may be clear; but ice fields or flat wetlands 

between streams (which occur on the Kenai Peninsula) give few clues about drainage patterns.  In 

such places some water movement is below the surface and depends on weather conditions such 

as rain or snow pack.  Surface and groundwater may go different directions, and the drainage 

pattern may vary over short time scales (Gracz 2009).   

     Field realities aside, people delineated watersheds in different ways when mapping.  

At the smallest, some defined a watershed as the land that drained to a given point, usually the 

main flow gauge, along a river.  Such a gauge could be inland to avoid tidal influences.  This 

provided accurate measures of water volume, but excluded estuaries and tributaries flowing into 

the lower river.  In the case of the Kenai River, such an approach excluded the river below 

Soldotna and urbanizing tributaries such as Slikok and Beaver creeks.  At the largest, some 

included in watersheds not only land draining into the main river, but adjacent estuaries, streams 

and lagoons that emptied separately into the ocean.  Examples included the USGS HUC 
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classification system and the state of Washington’s classification of Water Resource Inventory 

Areas (WRIAs). 

Diverse scales and resolutions of shape files change results of GIS spatial analyses. 

These artifacts caused wide discrepancies in watershed area descriptions.  For example, 

the USGS HUC listing gave the area of Oregon’s Alsea River basin as 697 mi2 (1,805 km2) 

(http://pubs.usgs.gov/dds/wqn96cd/wqn/wq/huc_name.txt, accessed Jan. 12, 2011) while the 

State of Oregon (http://www.oregonexplorer.info/northcoast /NorthCoastWatersheds/

AlseaWatershed) and the USGS StreamStats mapper (http://water.usgs.gov/osw/streamstats/

index.html) gave the same figure as 470 mi2 (1,217 km2).  To address such discrepancies, I 

attempted to verify which area measures were used in studies generating landscape metrics and 

to derive secondary numbers accordingly. 

9.2.2.2  Human footprint index (HFPI) 

This metric came from the Riverscape Analysis Project of the University of Montana’s 

Flathead Lake Biological Station, online at http://rap.ntsg.umt.edu/.  The project, in turn, obtained 

the data from Columbia University’s Socioeconomic Data and Applications Center “Last of the 

Wild” project, online at http://sedac.ciesin.columbia.edu /wildareas/.  According to the websites,  

the Wildlife Conservation Society and the Center for International Earth Science Information 

Network (CIESIN) at Columbia University developed the metric to map and measure human 

influence on global landscapes.  It combined social, geographic, and remote sensing information 

regarding human population density, observed night-time lights, urban areas, agriculture, roads, 

and other transportation corridors.  The information was scored to produce a “human influence 

index” for each pixel.  The project then normalized scores as rankings from 1 to 100 within each 

biome, expressed as a “human footprint” measurement.  Details of this method were described at 

http://sedac.ciesin.columbia.edu/wildareas/methods.jsp.  The Riverscape Analysis Project 

combined the human footprint data layer with watershed boundaries for 1,524 salmon watersheds 

in Kamchatka and North America and created a number for each that was the “average human 

footprint pixel value in the watershed” (http://rap.ntsg.umt.edu/datadictionary).   For the link to 

the metadata, see Appendix D. 

The advantages of this metric were its availability for all study watersheds and its 

consistent, synoptic methodology.  The disadvantages were that it was crude and some of its 

criteria less applicable in isolated regions such as roadless areas of Alaska.  Specifically, counting 

http://pubs.usgs.gov/dds/wqn96cd/wqn/wq/huc_name.txt
http://www.oregonexplorer.info/northcoast%20/NorthCoastWatersheds/AlseaWatershed
http://water.usgs.gov/osw/streamstats/index.html
http://rap.ntsg.umt.edu/
http://sedac.ciesin.columbia.edu/wildareas/methods.jsp
http://rap.ntsg.umt.edu/datadictionary
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proximity to coastlines and navigable rivers as signs of human influence may bias the HFPI 

scores upward, but the bias would apply to all watersheds sampled, so it would cancel out during 

comparisons. 

9.2.2.3   Human population 

US and Canadian census92 figures provided the basic numbers.  However, it may not be 

clear which census areas fall within watershed boundaries.  Often a town formed at a river's 

mouth, and the town boundaries extended beyond the watershed adjacent to the estuary.  In 

unincorporated areas with rural residential development, large swathes of land could be lumped 

together in a single census-designated place called "other" (as happened on the Kenai Peninsula 

in 1970).  Caveats also applied to linking counts to anthropogenic effects on ecosystems.  Official 

census numbers do not capture nonresidents such as tourists and migrant workers who may 

interact with the land (Entwisle and Stern 2005).  Moreover, developed retail, industrial, 

agricultural, timber, or mining landscapes may have low resident populations despite high 

modification and use.  Census boundaries have changed over time, making it difficult to align 

census data for historical comparisons. 

Although newer data were available in many areas, I used 2000 (US) and 2001 

(Canadian) census figures because those records had been finalized, the millennium was a 

convenient temporal benchmark, and nearly all the available land cover and ecological data were 

at least that old.  In a few cases, census boundaries aligned with watersheds, such as Douglas 

County, Oregon, which roughly matched the Umpqua River basin.  In a few other cases, people 

conducting watershed studies compiled population numbers (Mattole Restoration Council 2005; 

Olson 2010).  Often, however, it was necessary to estimate how to partition a reported census 

district count among drainages.  Rougher estimates usually were limited to sparsely inhabited 

areas, such as the Hoh River in Washington and headwaters of the Stikine and Taku rivers in 

British Columbia, where partition errors had minute effects on final density calculations.  Where I 

found records with enough geographic clarity, I also used US Census counts from 1980, 1950, 

and 1900, and Canadian counts from 1981 and 1951 (from http://www.bcstats.gov.bc.ca 

/census.asp).  For the headwaters of the Alsek and Chilkat rivers, I also looked at counts from the 

Yukon Territory.  I was unable to locate census counts for rural British Columbia circa 1900. 

92 Both countries conduct censuses every 10 years.  In the US, they are done during years ending in 0 and in 
Canada in years ending in 1. 
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9.2.2.4   Road density 

Road density measurements came from a variety of sources.  Notably, the British 

Columbia Ministry of Water, Land & Air Protection (MWLAP) published a list of 1988 road 

densities in watersheds as part of its Terrain Resource Information Management (TRIM) project 

(MWLAP 2002).  In the cases of Alsek and Igushik, exceptional due to their very few settled 

areas, I calculated the road densities myself using Google online maps. 

Problems encountered with road density figures included lack of information on 

methodology, lack of dates, and measurements limited to only logging roads, only paved roads, or 

roads within subunits (artificial or natural) that lacked notation on their areas or locations (Smith 

and Wenger 2001). 

I only used road density figures that included all road types and referred to entire 

watersheds.  In some cases, I had to compile road-density figures from sub-watersheds and 

calculate the overall watershed figure myself. 

I considered, then rejected, using the number of road-stream intersections as a potentially 

useful metric.  Some projects estimated the number of intersections by combining GIS layers for 

roads and streams.  Other projects included field-based inventories of culverts and other bridging 

structures.  More sophisticated projects evaluated each intersection’s influence on fish passage.  

Because such data were relatively rare and methodologies varied, I did not use that indicator. 

9.2.2.5   Amount of forested land 

Projects used land cover or land use as the basis for this calculation.  Land-cover data sets 

usually derived from remote imagery, with forest cover defined in terms of tree type or canopy 

closure.  Criteria for assigning categories varied and often were specific to local plant 

communities.  Land-use data sets usually derived from records relating to ownership, zoning, or 

legal status.  “Land cover” and “land use” approaches can create very different results, especially 

in logged areas.  A recent clear cut would be “forest” under land-use criteria but “barren,” 

“open,” “grassland,” “shrub” or “forest” under land-cover criteria.  Some reports failed to 

distinguish between the two.  Table 28 shows two examples from the Pacific Northwest of varied 

measurements of watershed forested area. 

For consistency, I used a data set from the Riverscape project measuring closed-canopy 

forest land cover on a watershed scale, derived from the European Space Agency’s 

GLOBCOVER 2009 project (Bontemps et al. 2011). 
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Table 28:  Samples of diverse forest cover measures.  Measurements from two sample 
watersheds: Umpqua, Oregon, and Stillaguamish, Washington. 

Umpqua River Watershed, Oregon 

Data 
Year 

% of 
Land 

Imagery 
Type 

Reference 

1936 85.6 Digitized maps Wimberly and Ohmann 2004 
1996 85.2 Landsat TM Wimberly and Ohmann 2004 
c. 
2000? 

81.0 Not given Series of watershed assessments for the Umpqua 
Basin Watershed Council dated 2002-200693 

NA 74.3 NLCD http://water.usgs.gov/osw/streamstats/index.html 
2009 78.1 MERIS FR http://rap.ntsg.umt.edu/ 

Stillaguamish River Watershed, Washington 

Data 
Year 

% of 
Land 

Imagery 
Type 

Reference 

1995 76.0 Not given Waller and Stevenson 2004 
2001 73.5 NLCD http://www.inforain.org/kmz/watersheds.html 
2001 53.0 Landsat 7 Purser and Simmonds 2008 
2006 48.2 Landsat 5 Purser and Simmonds 2008 
NA 71.0 NLCD http://water.usgs.gov/osw/streamstats/index.html 
2009 56.2 MERIS FR http://rap.ntsg.umt.edu/ 

9.2.2.6   Amount of wetlands 

Defining and demarcating wetlands is another problem area for land-change science 

(Gracz 2009).  Wetlands change with the season, weather, climate shifts, and human impacts.  

Some land-cover classifications do not list wetlands as a distinct category.  Some other 

classifications include open water bodies such as lakes and rivers within the wetlands category.  

USFWS produced a National Wetlands Inventory GIS database (http://www.fws.gov/wetlands 

/Data/DataDownload.html) but some of the product was poor and Alaska coverage was 

incomplete (as of April 2011).  Some studies and projects generated independent wetlands data, 

such as the detailed mapping Mike Gracz conducted for the Kenai Watershed Forum.  Useful 

wetlands information was available for only 23 of the 61 watersheds. 

93 The value listed was calculated by merging results from Kincaid 2002a, Kincaid 2002b, Geyer 2003 
(“a” through “j”); Snyder et al. 2006 (“a” through “d”), and Winn 2006. 

http://water.usgs.gov/osw/streamstats/index.html
http://rap.ntsg.umt.edu/
http://www.inforain.org/kmz/watersheds.html
http://water.usgs.gov/osw/streamstats/index.html
http://rap.ntsg.umt.edu/
http://www.fws.gov/wetlands%20/Data/DataDownload.html
http://www.fws.gov/wetlands%20/Data/DataDownload.html
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9.2.2.7   Amount of glaciated land 

This data was part of the Riverscape project.  The online atlas listed glacier coverage as 

unavailable for some watersheds, but those were in southern latitudes where glaciers do not occur 

at present.  For such watersheds, I inferred a glaciated area of zero. 

9.2.2.8   Impervious surface area 

Ecological and hydrological studies identify this as an important indicator of watershed 

integrity, but methodologies for measuring it have not been standardized.  The StreamStats 

interactive atlas for Oregon provided two impervious surface measures, one based on a NOAA 

sprawl impervious surface grid and the other on the 2001 National Land Cover Database (NLCD) 

impervious dataset.  Results differed, yielding, for example, values of 0.25%, and 0.56% for the 

Nehalem River drainage (USGS 2010). 

  I used any impervious surface area measurement, regardless of the methodology used to 

derive it, as long as it referred to the total impervious area and the entire watershed under 

consideration. 

9.2.3   Quantifying salmon stock status in an index parameter 

To establish the limits of viable salmon habitat under anthropogenic pressure, I sought 

comparison watersheds with clear information on the status of salmonid stocks.  For most 

salmonids, especially in smaller rivers, the stock status was unknown.  Status, when documented, 

was described with varied terminology but fell into four categories: 

• extinct,

• endangered (or possibly extinct, at high risk, critical),

• depressed (or depleted, vulnerable, threatened, of special concern or other designation

indicating problems), or

• healthy (open for harvest, increasing, of least concern, or unlikely to go extinct in the

foreseeable future).

I evaluated the condition of 633 salmonid stocks by considering each native stock from

the genus Oncorhynchus (or closely related species such as trout or char) occurring within a 

specified watershed, reviewing its most recent known status, and assigning it a score from 0 to 3, 

with 0 being extinct and 3 healthy, based on the status determined by biologists (see Appendix I). 

Scores for individuals stocks were averaged to produce one Salmon Stock Status Index number 

from 0 to 3 indicating overall stock status for the specified watershed.  No effort was made to 
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“weight” stocks or to standardize or evaluate the accuracy of the methods biologists used to 

characterize stock status.  Information on stock status came from scientists’ reviews (Yoshiyama 

et al. 1995; Huntington, Nehlsen, and Bowers 1996; Slaney et al. 1996), state or provincial 

fisheries’ management agencies’ inventories (Nickelson 2001; Washington Dept. of Fish and 

Wildlife 2002; Goodson 2005; Walters et al. 2008; Munro and Volk 2010), the US National 

Oceanic and Atmospheric Administration’s (NOAA) NMFS (Weitkamp et al. 1995; Busby et al. 

1996; Gustafson et al. 1997; Myers et al. 1998; Good, Waples, and Adams 2005; Lawson et al. 

2007; NMFS 2010), or other entities involved in managing commercial fisheries (Riddell 2004; 

Ahrens 2004).  In some cases, tribes, consultants, or conservation groups conducted their own 

stock evaluations (Gottesfeld, Rabnett, and Hall 2002; Augerot and Foley 2005; Thomson and 

MacDuffee 2002; Slaney 2005; English et al. 2008; Moyle, Israel, and Purdy 2008; Rand 2008; 

Morrell 2010; Yoshiyama and Moyle 2010).  When multiple assessments existed for a single 

watershed, I used the most recent and detailed sources.  

Fish-stock-status reports exhibited numerous complexities and limitations.  One basic 

question was defining which fish to count.  Often small samples served as proxies for larger 

populations.  Although some projects counted redds, carcasses, or juvenile salmonids in rearing 

habitat or when they migrate to sea, most tallied adults returning to spawn.  Total returns split 

between catch (divided among commercial fishers, sport anglers, and non-human predators) and 

escapement (the number of salmon that reach spawning grounds).  Mixed-stock offshore fisheries 

make it difficult to assign catch to a particular watershed.  Freshwater salmon habitat often 

crosses remote and rugged terrain, seldom or never monitored.  It is impractical to tally every fish 

that escapes to the spawning grounds.  The diverse tools used by modern fisheries managers 

include test fisheries, sonar counters, weirs (called counting fences in British Columbia), angler 

surveys, mark and recapture studies, or visual counts from surveys on foot or in aircraft.  

Monitoring salmon runs is a Herculean task that exceeds managers’ resources, necessitating an 

array of estimations too complex to dwell on here. 

Another set of problems dealt with defining stocks. Modern tools include analyses of life 

cycles and genetic testing.  Management challenges include the lack of robust baseline data, 

limited resources, salmon straying into waterways other than natal streams, intermingling 

hatchery fish, poor visibility in turbid water, and the high diversity and "noise" in fish population 

numbers.  As a result, many reports lumped stocks from large areas together into population units 

and reported inconclusive results.  Critics noted that biases inherent in stock evaluations 
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emphasize large, healthy runs and provide scant information on the most vulnerable and 

precarious stocks (Nehlsen, Williams, and Lichatowich 1991; Thomson and MacDuffee 2002). 

Assigning stock status is yet another issue.  Evaluators must work from incomplete 

spatial and temporal information.  They used diverse approaches.  These included comparing 

estimated returns to historical run sizes, to escapement targets calculated from productivity 

formulas (Munro and Volk 2010; Nemeth et al. 2010), to putative carrying capacity, or technical 

committee evaluations of multiple strands of evidence (Weitkamp et al. 1995; Busby et al. 1996; 

Gustafson et al. 1997; Myers et al. 1998; Johnson et al. 1999; Good, Waples, and Adams 2005; 

Lawson et al. 2007).  Different methods produced different status assessments.  An extreme 

example was the case of sockeye stocks in the Skeena drainage, the largest and one of most 

studied rivers in my sample set, as illustrated in Table 29. 

Table 29:  Status of sockeye salmon stocks in the Skeena River, British Columbia, from 
diverse sources.  This is an example of how stock counts and status analyses differed. 

Year Total # Stock status Reference 
1996 107 0 extinct, 12 high risk, 1 of special concern, 

53 unthreatened, 41 unknown 
Slaney et al. 
1996 

1998 18 1 endangered, 2 depressed, 15 unknown Knight, Mason, 
and Richer 1998 

1999 ? System “healthy,” no numbers given BC Dept. of 
Fisheries and 
Oceans 1999 

2000 88 3 high risk, 4 moderate risk, 20 of special concern, 
34 unthreatened, 27 unknown 

Morrell 2010 

2002 13 2 extinct, 3 endangered, 8 healthy Gottesfeld, 
Rabnett, and 
Hall 2002 

2002 9 3 very depressed, 1 depressed, 5 making 
escapement targets 

Thomson and 
MacDuffee 2002 

2004 13 3 decreased, 1 stable, 3 increased, 6 lack adequate 
data to evaluate 

Riddell 2004 

2006 14 4 decreased, 2 stable, 4 increased, 4 unknown Levy 2006 
2008 5 1 critically endangered, 1 endangered, 1 

vulnerable, 1 of least concern, 1 unknown 
Rand 2008 
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9.2.4   Methods for comparing the watersheds 

Basic statistical methods were used to compare the parameters for the sampled 

watersheds.  The first step was to look for significant relationships among the land-use 

parameters and between them and the Salmon Stock Status Index.  This was done using linear 

regression to calculate Pearson correlations, using S-Plus software to do the calculations.  The 

second step was to identify outliers and review their descriptions and environmental histories for 

clues explaining the divergences.  The third step was to list watersheds in the numerical order of 

each development indicator.  These rankings were compared with the index of salmon stock 

status to get a sense of where threshold values lie on the spectrum of development.  This 

analysis created a context for evaluating the levels of development seen in the KRW. 

9.3  Correlations of land-use and land-cover parameters with salmon stock status 

The data showed significant negative correlations between anthropogenic stressors and 

salmonid responses.  The land-use parameters showed wide ranges in value, spanning several 

orders of magnitude, and with many small values.  Especially in remote areas of Alaska, some 

measurements of human impacts were zero.  It was useful to use the Salmon Stock Status Index 

as a construct to explore correlations among the data sets. 

Table 30: Statistical analysis of links between land-use parameters and Salmon Stock Status 
Index values.  Calculations were based on single-factor linear regression between the Salmon 
Stock Status Index and each parameter listed on the left (calculated via S-Plus software).  

Parameter Sample 
   size 

Correlation p-value 

Latitude 61 0.78 < .001 

1950 population density 49 -0.25 < .1 

2000 population density 61 -0.43 < .001 

Impervious area 31 -0.44 < .05 

HFP Index 61 -0.52 < .001 

1980 population density 46 -0.59 < .001 

Road density 44 -0.61 < .001 
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Latitude dominated the correlations. Land-cover metrics, indicators of human impacts, 

and the status of salmon stocks all trended with latitude. Data demonstrated a strong gradient of 

increasing salmon health from south to north.  This contemporary relationship between latitude 

and salmon stock status has been noted elsewhere (Nehlsen 1997; Augerot and Foley 2005).  

However the history of the salmon industry along the Pacific coast of North America suggested 

that this relationship is recent and tied to human activities.  Records from the late 1800s and early 

1900s showed abundant salmon runs near the southern extent of their current range, in the coastal 

rivers of northern California and Oregon, along with the Sacramento and Columbia basins 

(Netboy 1973; Yoshiyama et al. 1995; Gregory and Bisson 1997; Taylor 1999; Montgomery 

2003).  This implied that nothing links latitude, per se, to the health of salmon stocks.  It implied  

Fig. 96: Graph showing the relation of latitude with the watershed land-cover parameters 
closed-canopy forest and glaciers.  Data from the Riverscape Analysis Project.   
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instead that changes have altered aquatic ecosystems over vast areas during the past 100 to 150 

years, and those alterations correlate with latitude (Nehlsen 1997). 

Although studies in the Pacific Northwest and other areas in the contiguous US have 

shown forest cover positively correlated with salmonid habitat health and indicators of freshwater 

ecosystem integrity (Allan 2004; Snohomish Basin Salmonid Recovery Technical Committee 

2005; Hemstad and Newman 2006), my results showed the opposite trend.  The closed-canopy 

forest land cover declined moving south to north, particularly dropping off between latitudes 47° 

and 52° North.  Over the broad geographic extent I sampled (23° of latitude change) this trend 

was so pronounced that forest cover correlated positively with anthropogenic disturbance and 

negatively with salmon stock health.  This suggested that closed-canopy forest cover is an 

environmental indicator better suited to temperate than boreal zones.  Those forest data from the 

Riverscape project showed little cover in Alaska.  For example, they showed the closed-canopy 

forested area for the Anchor River drainage as zero.  Likewise the terrain around Bristol Bay, 

producing massive salmon runs near the tree line, showed little forest cover.  

Not surprisingly higher latitudes showed less human settlement, more glaciers, and more 

wetlands.  Glaciation and wetlands significantly and positively correlated with the Salmon Stock 

Status Index. 

Because data on forest cover contradicted other studies, data on wetlands were sparse, 

and data on other natural land covers such as tundra were not readily available, I did not explore 

the relationship of land cover to salmon stock status. 

The estimated 2000-1 population density and the Human Footprint Index from the 

Riverscape Analysis Project were the only land-use parameters with data available for all the 

watersheds compared.  If graphed against a composite watershed Salmon Stock Status Index, as 

shown in Fig. 97 and 98, the population density yielded a -0.428 correlation, and the footprint 

index yielded a -0.523 correlation, both significant at the 99.9 confidence interval.  Another way 

to visualize the results was to divide the watersheds into categories based on their overall Salmon 

Stock Status Index, as in Fig. 99. 

Road density, impervious surfaces, and past population density also correlated negatively 

with the indices of salmon stock health at more than the 95% level of confidence.  Examination of 

population density numbers and their relationship to stock health suggested that settlement from 

past decades, at least as far back as 1950, correlated to landscape indicators (such as the Human 

Footprint Index) and salmon survival.  This relationship may be exponential rather than linear. 
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Human population densities tended to be very low (less than 1 per mi2) in many sample 

watersheds.  The 2000-1 census figures provided the largest sample size, but the correlation 

numbers showed the 1980 population densities actually fit slightly better than the newer data.  

Box plots, displaying the 95% confidence intervals, showed some overlap but clear trends (see 

Fig. 102).  Charting the means over time gave another view of the same data (Fig. 101). 

Impervious surface measurements showed a strong relation to population density 

measures, with a correlation of 0.951.  Another study noted similar strong links (DeFee 2003).  

Given the difficulty in obtaining quality data about impervious surfaces, especially in rural areas, 

it may be practical to use human population as an indicator instead. 

Road density diverged from impervious surface percentages, with the correlation between 

the metrics only -0.244.  Road density showed more relationship to salmon stock status than 

impervious surface area did. This may reflect a subtle but important difference in the role of roads 

in the watersheds studied.  Roads may be proportionately less extensive in areas where human 

settlement is densely clustered rather than sprawling exurbs.  Instead roads may relate to resource  

Fig. 97: Graph of the 2000 population density versus the Salmon Stock Status Index. 
Calculations done by S-Plus. 
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uses, such as logging and mining, which can alter fish habitat in areas with low densities of 

human residents.  Population density and road density may provide complementary indicators of 

human impacts on landscapes.  Tracking both over time would enhance their value for 

understanding and predicting anthropogenic change.  More studies of relationships among road 

densities, impervious surfaces, and population density could be useful.  

9.4   Temporal factors – lags, accumulations, feedbacks and interactions 
The correlations of past human population densities with the status of undammed salmon 

stocks 20, 50, or even more years later, suggested legacy effects in the region.   The findings here 

corroborated those in the 1998 paper by Harding and others investigating the legacy of past land 

use on stream biodiversity (Harding et al. 1998).  Another study linking land use to watersheds 

over time, undertaken in a small drainage in suburban Texas, also got results suggesting lingering 

influences and exponential relationships (DeFee 2003). 

Fig. 98:  Graph of the Human Footprint Index versus the Salmon Stock Status Index.   
Calculations done by S-Plus. 



358 

Fig. 99: Box plot showing the relationship between the Salmon Stock Status Index 
category and the Human Footprint Index.  The yellow boxes are the 2nd and 3rd 
quartiles; the blue the 95% confidence interval. Calculations done in S-Plus. 

Fig. 100: Box plots showing the relationship between the Salmon Stock Status Index 
category and road density.  Blue is the 95% confidence interval; yellow boxes the 2nd 
and 3rd quartiles. Calculations done in S-Plus. 
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Fig. 101: Salmon condition versus mean human population density over time.  Mean 
human population density at three times (1950, 1980, and 2000) for all sampled 
watersheds based on current salmon stock status category (healthy, depressed, or  
threatened). 
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             Excepting the census counts, the paucity of spatially explicit historical information on 

watershed land-use made it impossible to track land-cover metrics with mathematical precision 

over multi-decadal timescales.  However, exploring the individual case studies of the sample 

watersheds revealed a wealth of anecdotal information tying human land use to subsequent 

declines in salmon runs.  Juxtaposing the history and the metrics suggested mechanisms and 

trends that may influence salmon sustainability.  

Graphing the available data showed that outliers clustered geographically.  One striking 

anomaly was the central British Columbia coast, where salmon returns to rivers from Toba Inlet 

north to the Kitlope River (latitudes 50 to 53° North) plummeted about 2000.  These watersheds 

had low human populations (the Kitlope is an uninhabited nature reserve), but observers cited 

evidence for a regime change in ocean conditions undermining at-sea survival, and some 

drainages (such as the Wannock, also known as Owikeno Lake, Katit Village, or Rivers Inlet) 

experienced heavy logging pressures (MacLeod 2000; Levy 2006; English et al. 2008).  In 2011, 

Canadians reported a “potentially devastating salmon virus” in that region (CBC News 2011).  

Other potential factors fostering the discrepancy included fish farming and differences in 

assessing stock status or measuring development indicators.  Rural watersheds in Northern 

California, which also showed low human populations but weak salmon stocks, experienced high 

temperatures as well as logging.  In contrast, watersheds in Southcentral Alaska, where salmon 
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Fig. 102: Box plots relating population densities in 
1950, 1980, and 2000 to salmon stocks.  The three 
categories of salmon stock status are threatened, 
depressed, or healthy.  Canadian census figures are 
from one year later.  Blue is the 95% confidence 
interval; yellow the 2nd and 3rd quartiles. 
Calculations done in S-Plus. 

stocks seemed robust despite relatively 

heavy anthropogenic land use, were 

places where the climate was cool and 

settlement was recent.  Other factors 

that may foster the strong showing of 

Cook Inlet, Alaska, salmon relative to 

development included favorable ocean 

conditions, successful fisheries 

management, and more lenient 

categorization of stock status.  

A particular watershed’s 

position as an outlier may reflect 

unique circumstances.  For example, on 

the Eel River of California, a massive 

hydro-engineering project constructed 

in 1908 altered the river’s flow from its 

headwaters (Coastal Watershed 

Planning and Assessment Program 

2010; Yoshiyama and Moyle 2010), 

and my findings showed weaker 

salmon runs than expected given the 

Eel’s low human population. 

Outliers remind us of the 

importance of other factors, including 

weather, ocean conditions, landscape 

processes, and predation (including 

disease, exotics species, and human 

fisheries). It is likely that anthropogenic 

landscape alterations may exert more or 

less influence at different times and in 

synergy with other stressors. 
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Fig. 103: Outlier watersheds.  Watersheds where relations between land-use parameter values 
and the Salmon Stock Status Index diverged from the norms clustered geographically.  The 
divergence provided clues that other factors were involved. 
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9.5   Spectrum of land-use indicators 

Despite weaknesses of the underlying data, I can describe a spectrum of development, 

relate it to salmon stock status, and place the KRW in that context. 

I ranked the sample watersheds separately by the scores of the development indicators: 

the Human Footprint Index (HFPI), road density, and human population density for the years 

2000-1, 1980-1, and 1950-1.  I did not rank the watersheds by the 1900 human population density 

or impervious surface area because of the small sample sizes and, in the latter case, because the 

metric correlated strongly with the population density for 2000. 

If (and only if) I excluded the outliers from the central British Columbia coast, each of 

the development metrics had both a lower and upper threshold.  Below the lower threshold, all 

salmon stocks were classified as healthy; above the upper threshold, every watershed had at least 

one impaired stock.  Most watersheds fell somewhere between those extremes.  Looking at the 

Salmon Stock Status Index values while ranking the watersheds by development metrics, I 

divided the middle groups, which showed erratic overlaps and “noise”, roughly into subsets I 

called “fair,” “mediocre,” and “poor.”  Note that these subsets were not the same as individual 

watersheds’ stock-status categories, but rather reflected how their numbers spanned a spectrum 

from “healthy” to “threatened.”   

An individual watershed tended to fall in the subset that matched its stock status, but the 

further it was from the general trend the more it was displaced on the spectrum.  In other words, 

the spectrum estimated what the salmon stock status in a watershed would be if the given 

development parameter were the primary factor influencing the fish habitat.  The discrepancies of 

the outliers suggested other factors were at work or that the biological response lagged behind the 

changing landscape stimulus. 

The Kenai River Watershed was one that shows such discrepancies.  For each 

development parameter, I found comparison watersheds with measurements closest to those of 

the Kenai and noted their Salmon Stock Status Index category: 

• HFPI – Nimpkish (depressed) and San Juan (depressed)

• Road density – Toba (threatened and an outlier), Skeena (depressed), and Little Susitna

(healthy)

• Impervious surface – Coos (threatened) and Stillaguamish (depressed)

• 1950 population density – Nass (depressed) and Igushik (healthy)

• 1980 population density – Nimpkish (depressed) and Skeena (depressed)
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• 2000 population density – Eel (threatened) and Navarro (threatened)

Table 31: Spectra of watershed indicators for salmon sustainability.  It shows the position of the 
Kenai River Watershed’s metrics (below) with respect to usual measurements relative to the 
Salmon Stock Status Index. 

development indicator: Healthy Fair Mediocre Poor Unhealthy 
Human Footprint Index 0 - 3.99 4 - 5.99 6 - 17.99 18 - 24.99 > 25 
Road density 0 - 0.02 .022 - .05 .06 - 1.3 1.4 - 4.3 > 4.4 
1950 population density 0 - 0.06 .061 - .31 .32 - 1.2 1.3 - 6.9 > 7 
1980 population density 0 - 0.25 .26 - .99 1 - 7 7.5 - 19 > 20 
2000 population density 0 - 0.019 .02 - .499 .5 - 3.99 4 - 49.99 > 50 

development indicator: Healthy Fair Mediocre Poor Unhealthy 
Human Footprint Index 12.35 
Road density 0.45 
1950 population density 0.14 
1980 population density 2.64 
2000 population density  8.5 

9.6  Summary of findings from comparing watersheds 

This meta-analysis supported the hypotheses that anthropogenic landscape change 

shapes the fate of salmon runs, that legacy effects on a multi-decadal scale are important, and 

that Kenai River salmon stocks are neither safe nor doomed. 

I looked at 61 mid-sized watersheds from San Francisco Bay, California, to Bristol Bay, 

Alaska, with histories of salmon runs.  Measurements indicating human impacts on the landscape 

(road density, relative impervious surface area, human population density at three times spanning 

50 years, and the synoptic Human Footprint Index) gleaned from many sources showed a 

significant negative correlation with my assessment of salmon stock status.    

Examining legacy effects was more difficult due to lack of rigorous temporal land-use 

data, but the findings were consistent with the existence of such effects.  The first line of evidence 

was correlations between salmon stock status and human population densities showing a strong 

signal from 1980 and significant links dating back to 1950.  The second line of evidence was 
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historical information showing that watersheds where the health of salmon runs seemed out of 

sync with the current level of landscape development had been sites of past land-use patterns or 

other factors still influencing the productivity of river and stream ecosystems. 

The most developed watersheds that still produced healthy salmon runs were in 

Southcentral Alaska.  Besides the Kenai River, the Anchor and Little Susitna were in that group.  

The good condition of Alaskan salmon possibly reflected better management, cooler climate, 

favorable ocean conditions, or a tendency of managers to rate stocks as healthier than they really 

are.  The relatively poor condition of salmon runs in the Yukon River basin, which was not part 

of this analysis, suggested that Alaskan management and the northern climate did not guarantee 

strong salmon runs.  Long-term salmon counts from the Gulf of Alaska region suggested that 

ocean cycles were important but that regional salmon stocks had remained viable through the 

past couple of downturns.  Another possibility was that healthy salmon runs reflected the small 

human footprint of past decades, and contemporary development already may have set forces in 

motion that will change the landscape in the coming decades in ways detrimental to salmon 

survival.  Indeed, in the few years after I calculated the Salmon Stock Status Index, chinook runs 

in Cook Inlet drainages declined (Shields and Dupuis 2013).  My finding that the Kenai’s past 

population density matched healthier watersheds, and it has been changing to resemble places 

with threatened salmon runs is worrisome. 

This comparative study also showed that future research on this topic could be useful in 

several ways.  Studying mid-size watersheds helps link local and regional landscape processes.  

Excluding dammed rivers allowed the project to concentrate on other anthropogenic influences.  

Understanding the specifics of how land-use development influences salmon rivers can inform 

land management and habitat restoration.  Applying this knowledge to specific rivers could help 

monitor watershed health, detect thresholds, and reveal the role of other factors.  For example, if 

we can track human landscape effects on rivers and factor them into evaluations of salmon 

population trends, it would be easier to pick out other factors such as climate and ocean 

conditions that interact in these complex systems.  Last but not least, this approach provides a 

framework for gauging the risk to watersheds in developing areas. 

The analysis here suggested that Alaska’s most popular salmon rivers are at risk of 

degrading like rivers elsewhere.  To sustain salmon stocks in rivers such as the Kenai, people 

must manage development in ways more compatible with fish habitat needs than was done by 

preceding generations in other places. 



365 

Chapter 10: The future of the Kenai River Watershed 

I have reviewed the history of the watershed from five angles: socioeconomic history, 

fisheries, land use, resource management, and in comparison to other salmon-producing 

watersheds of America’s North Pacific coast.  Using that history, interviews, and spatial analysis 

tools, I now will discuss factors driving landscape and habitat change over time and potential 

future scenarios for sustaining Kenai River salmon. 

10.1   Drivers of watershed land development 

Observing development patterns and studying area history revealed an array of factors 

that shaped land use in the study area. 

10.1.1  Natural aspects 

The terrain along the mainstem of the lower Kenai River limited access in places.  From 

the Naptowne Rapids (RM 39.5) by Bing’s Landing down to the western edge of Soldotna (RM 

17.5) much of the river lies between steep and sometimes high banks.  Places where river banks 

are low tend to be accretion zones prone to erosion and flooding.  Much of the riverfront 

recreational development occurred on unstable land due to those geomorphic realities. 

Despite Alaska’s frigid reputation, climate on the Kenai Peninsula compared favorably 

with many places in the northern Lower 48.  Its comparatively mild weather attracted not only 

tourists but also people from other parts of Alaska who retired there.  More locally, many people 

avoided wet areas such as Seward and preferred to live within the mountains’ rain shadow on the 

western peninsula (personal observation). 

The Kenai Mountains occupy about half of the watershed.  They provide spectacular 

scenery, but presented practical challenges to building roads or structures.  Development in the 

headwaters snaked along the glacial valleys between steep slopes and waterways.  Some areas 

had serious avalanche risk.  For example, in 2010 two men died snowmobiling at Grandview, on 

the edge of the watershed.  In earlier centuries, rugged terrain and vast distances prevented 
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access, but by the late 20th century, improved transportation led more people to perceive 

mountains not as barriers but as attractive scenery (A. Wilson 1991). 

Much of the Kenai Peninsula is classified as wetlands, good for swans and mosquitoes 

but not for real-estate developers.  The surface geology is a post-glacial pastiche of gravel and 

peat.  Many areas that look like inviting flatlands to the uninitiated are poorly drained, acidic 

muskegs.  Along the lower river corridor, development tended to follow the well-drained ridges 

of ancient moraines or riverbanks (McLane 2009).  In the past, people dumped gravel if they 

needed to cross a bog; now federal regulations curb such activities.  In some areas, such as the 

City of Kenai, wetlands curtail where future settlement can occur, but the density of settlement 

remained so low in the early 21st century that this was not considered a major problem (ASHA 

Planning Dept. 1965; Kevin Waring Assoc. 2003). 

Other factors that might affect particular Kenai area properties included earthquake 

faults, the flood plain, proximity to rapidly eroding bluffs, or competing builders from the beaver 

clan (Kevin Waring Associates 2003). 

10.1.2  Economic activities 

The main economic activities driving land use were fishing, oil and gas extraction, 

tourism, and farming (or the lack thereof). 

Some parcels became prime real estate because they provided good access to fishing 

holes or boat launch sites.  Traditionally, many Kenai Peninsula families retained small ocean-

front parcels specifically for seasonal setnet sites (R.G. Smith 1965; B. Johnson 2009c).  Now, 

some residents don’t want riverfront property because it comes with trespassing hassles.   

While the oil industry and tourism boomed, agriculture – the supposed focus of the 

homesteading project launched in 1947 – fizzled.  As far back as the 19th century, Americans 

interested in developing Alaska envisioned agriculture as a major component of its future.  They 

were steeped in the agrarian tradition and worldview that saw the yeoman farmer as the tamer of 

the wilderness (H.N. Smith 1950; Nash 2001).  Stoked with optimism and preconceptions, early 

studies extolled the Kenai lowlands as a place of mild weather, favorable soils, and rosy farming 

prospects (Bennett 1918; BLM 1948; Jorgenson and Griffith 1949).  The Territory operated an 

agricultural experiment station in Kenai for several years around 1900 (Ford 2000).  In the end, 

however, agriculture failed for reasons too numerous to explain here (Shortridge 1976; Miller 
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2009; Penner 2009).  But a significant factor was that most “pioneers” who came to Alaska after 

WW2 were 20th-century, urbanized people unenthused about fighting an uphill battle to coax 

unsellable crops from infertile ground (Shortridge 1976).  In some cases, families turned farms 

into subdivisions.  But in others, defaulted land fell into a legal limbo that left tracts vacant for 

many years (R.G. Smith 1965). 

No one living in the area thought about oil until the 1950s.  When the Swanson River oil 

strike occurred, some sought to file homesteads on lands because of oil or gas potential, rather 

than other attributes (R.G. Smith 1965).  More generally, entrepreneurs followed drillers into the 

area to pursue secondary business opportunities such as mechanics, house builders, and 

bartenders.  The first activity centered in Sterling (E. Pedersen 1983), but the discovery of 

offshore deposits in Cook Inlet clinched the decision to put the refinery and other heavy industrial 

facilities on the coast north of Kenai (Lins 1979).  Speaking in broad generalizations, the oil 

industry’s factories went to Nikiski, its offices to Kenai, and its employees’ families to Soldotna 

(M. Mullen 2009).  Most actual drilling infrastructure was in the wildlife refuge or uninhabited 

areas, so no preexisting homes were displaced (Frates 1999).  There is no doubt that the oil 

booms – first local and second statewide – prompted a huge population increase and construction 

of industrial and civic infrastructure on the central Kenai Peninsula.  One indirect effect was more 

people locally or from Anchorage discovering the recreational attractions of the Kenai River and 

its fish. 

Tourism (with an emphasis on access, scenery, and amenities) always was important on 

the peninsula, and sport fishing was a major activity at least as far back as the 1920s.  Angling 

spread from the lake country of the upper watershed to the Russian River and, after homesteading 

began, below Skilak Lake to Sterling.  The sport-fishing industry, with its boat ramps, 

campgrounds, lodges, and guides, took off in the early 1970s.  The result was an enduring boom 

in river-related real estate.  The boom years saw tourism development and activity destructive to 

riparian habitat, but also enhanced awareness of the value of the river’s ecosystem services. 

By the end of the 20th century, other economic activities driving land use included 

ancillary businesses such as retail, health, and services stemming from increased population. 
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10.1.3  Technology 

Technologies transformed the way Alaskans lived and interacted with the boreal 

landscape.  The most significant change was to transportation, but construction and communi-

cation tools also underwent huge changes during the 20th century that influenced where and how 

people developed land. 

Transportation was a long-standing problem in an enormous land of ice, swamps, 

mountains, and rivers.  Horses fared poorly; dogs were good but only for winter travel.  In the 

1920s, shipping became easier with the introduction of steamers and outboard engines.  The 

railroad was extremely difficult to build and maintain, but made a tremendous difference (Barry 

1986).  Alaska owes a great deal to the airplane, which shrank its distances.  It was not until after 

WW2 that the automobile extended its hegemony to the Last Frontier (McLane 2009). 

Modern construction equipment became available after the development of hydraulics.  

In the middle 20th century, military activity and the oil industry brought heavy tools such as 

bulldozers, cranes, and drilling rigs into the area.  Both also brought in men trained to operate 

such equipment.  Surplused equipment ended up with Alaska road crews and private contractors.  

Chain saws made clearing timber faster and easier.  The days of clearing land with the axe were 

over. 

Alaska was progressive about communications technology, partly to compensate for its 

size and transportation difficulties.  The military built infrastructure around Alaska starting in the 

run-up to WW2.  Telecommunications companies received the abandoned Cold War network of 

relay towers (Reynolds 1988).  Kenai Peninsula residents were among early adaptors of Internet 

technology.  As access spread, realtors reported people inquiring about wireless broadband 

availability so they could conduct business from rural home offices (James 2006). 

10.1.4   Social trends 

Transportation involved attitudes as well as technology.  The gold rush and writing by 

people such as Jack London gave Alaska an exotic but forbidding reputation.  As the 20th century 

wore on, people learned that it was not so intimidating.  Travelers added Alaska to their 

checklists, and told their friends it was great.  With decent transportation infrastructure, 

advertising, a generally safe reputation, and the vaunted wilderness mystique, areas on Alaska’s 

road system – such as the Kenai area – were perceived as both accessible and desirable. 
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Globalization had profound affects trickling down to the local level on the Kenai 

Peninsula.  Alaska is on the great circle air route from Asia to the rest of the US; it is strategically 

located in the North Pacific.  Asia, especially Japan, was a major Alaska trading partner.  Kenai 

Peninsula petrochemicals, wood pulp, and salmon were exported to Japan, influencing Kenai-area 

business plans.  Low transport costs, paradoxically, undermined Alaska’s independence.  Cheap 

food imports stunted the growth of local agriculture (Penner 2009).  Alaska as a whole imported 

more than 90% of its food, circa 2000 (C. Gerlach, personal communication, 2011).  Other global 

forces, through large corporations, controlled much of the economy, such as the retail sector, 

which lost its local flavor and became generic (Fair 2009b).  As of 2005, about one in four parcels 

belonged to someone with an address outside the borough.  Most of these owners were from 

Anchorage, but people from other states and countries were involved, too (Flagg 2009; McLane 

2009; Goings 2010). 

Previously I noted the aging population and large numbers of summer visitors relative to 

year-round residents.  I found evidence that the “Baby Boom” generation influenced 

contemporary Alaska more than is generally recognized (Kruger 2006).  As young adults, 

boomers migrated into the area just as it was booming, too.  As the boomers aged, the Kenai area 

economy slowed.  Boomers held the plum career jobs for decades, and younger people had few 

opportunities.  When the boomers retire and die off, major shifts probably will occur. 

Changing attitudes toward wilderness also shape the way people interact with the 

landscape.  The tension between developer-exploiters and environmentalist-obstructionists is a 

major theme in Alaska history (Weeden 1992; Borneman 2003).  The state and study area 

economy relied heavily on resource extraction, particularly oil and gas, but appreciation for the 

social and economic benefits of wilderness increased over time.  This tension manifested in the 

debates about riverbank buffer zones, access, private property rights, and protected areas.  These 

attitudes played major roles not only in tourism but also in where people chose to build or 

purchase homes, and how communities regulated land use (Ford 2000; Merkes 2009; Mohorcich 

2010). 

10.1.5   Federal policies 

The federal government still owns and manages most of the land on the Kenai Peninsula.  

Even in privatized areas, federal policies have huge influences on area development. 
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The federal decision early in the 20th century to designate most of the peninsula as 

national forest had far-reaching repercussions.  When oil was discovered in the 1950s in what was 

then the Kenai National Moose Range, Kenai and Alaska politicians and business people tried to 

wrest the land out of federal control to privatize it.  Over time, federal management became more 

protective of ecosystems.  The headwaters area, which was the most developed part in the early 

20th century, became the least developed by that century’s end.  Old mines, trap lines, and railroad 

stations crumbled away.  Many people I interviewed said that federally protected wilderness in 

the upper watershed provides the best insurance for the long-term survival of salmon and other 

valued wildlife (Sinclair 2009; Ruffner 2010). 

The flip side of the federal land management was the encouragement of homesteading, 

especially following WW2.  That homesteading jump-started modern development on the western 

Kenai Peninsula.  On a smaller scale, federal lands modified towns and neighborhoods.  In accord 

with homesteading traditions, some sections were designated for public use.  Other areas, because 

of pre-existing or potential dense settlement, were set aside for small town-site plots rather than 

160-acre homesteads.  These smaller parcels shaped Kenai and Cooper Landing.  

The status of some Alaska lands still was pending in the 2000s.  In a cascade started at 

statehood, local municipalities and tribal entities were working out complex details of land 

entitlement selections (Hull and Leask 2000). 

Alaskans benefitted over the years from enormous federal financial subsidies.  On the 

Kenai Peninsula, it was the federal government that took over the bankrupt railroad and finished 

it, and it was the federal government that built the highways that linked the peninsula to the 

mainland.  Through Congressional earmarks garnered by the legendary Sen. Stevens, the 

peninsula got money for roads, educational facilities, and riverfront habitat restoration projects.  

Government also was a major jobs provider. 

The 1971 passage of ANCSA led the federal government to transfer large tracts to Native 

corporations and tribal entities.  On the Kenai Peninsula, most transferred land was carved out of 

the Kenai National Moose Range (R. Johnston, personal communication, 2011).  The new owners 

developed oil and natural gas extraction in some areas, residential subdivisions in some others, 

and left other acreage for future use.  The main Kenai River, from RM 25 to 28, in T4N, R10W, 

was included in such a transfer and became the site of the Moose Range Meadows subdivisions 
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discussed in Ch. 8.1.9.8.  As of 2013, Native corporations controlled most of the watershed’s 
undeveloped private land. 

Table 32: Native corporation and tribal lands in the lower KRW.  Some parcels extend 
beyond the watershed boundaries.  Data from the KPB parcel database, circa 2006. 

Owner Total Undeveloped 
Acres Ha. Acres Ha. 

Aleutian-Pribilof Islands Assoc 3 1 3 1 
Cook Inlet Region Inc 15,877 6,425 15,527 6,284 
Kenai Native Assoc 18,624 7,537 16,698 6,757 
Kenaitze Indian Tribe 14 6 13 5 
Salamatof Native Assoc 15,627 6,324 15,595 6,311 
Seldovia Native Assoc 150 61 139 56 
      Totals: 50,295 20,354 47,975 19,414 

Fig. 104: Native land holdings in the lower KRW.  Data from KPB parcel database. 
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10.2  Scenarios for the 21st century 

After reviewing recent reports modeling regional trends, I used scenarios as a  

qualitative framework for discussing potential futures in the KRW.  Scenarios provide several 

advantages for studies of this type.  They offer ways to substantively discuss complex systems 

even in the absence of comprehensive data, and they are more accessible to nonscientists than 

modeling (DeVries 2007). 

The first studies of landscape changes in or near the KRW investigated past conditions 

that created the 20th-century ecosystems and geomorphologies.  Geologists did the first studies, 

with work on glacier retreat (Rice 1987; Reger and Pinney 1997) and Holocene changes (Mann et 

al. 1998) most relevant to the time scales of this project.  Paleo-ecology studies followed, looking 

at vegetation changes (Ager 1999; Berg 1999; Klein, Berg, and Dial 2005) and forest-fire regimes 

(DeVolder 1999; Lynch et al. 2002; Berg and Anderson 2006). 

After 2000, scientists began applying quantitative modeling to understand processes of 

social-ecological change and to explore plausible futures for the Kenai Peninsula.  Given the 

complexity of the systems and the evolving field of forecast modeling, at this time such work is 

preliminary and crude.  Here, my intent is not to model futures for the KRW, but to:  

• review modeling and other studies focused on the area’s landscape change;

• suggest ways interdisciplinary and historical tools can improve understanding; and

• sketch qualitative scenarios based on my findings.

10.2.1   Information sought from scenarios 

The goal of the scenarios was to extrapolate historical trends from the study area into the 

future.  Because no one can predict future trends with certainty, I used past trends to define 

“high” and “low” trajectories, thus identifying probable bounds encompassing future situations.  

The potential situations derived from those extrapolations were compared to current KRW 

conditions and also to current or past conditions of other watersheds analyzed in the meta-

analysis section of this project (Ch. 9).  These comparisons helped identify threats to the Kenai 

River’s salmon stocks. 
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10.2.2   Underlying data for constructing scenarios 

Two drivers of change were assessed in constructing the scenarios: human population and 

climate change.  Both have diverse ramifications. 

Human population relates to an array of anthropogenic land-use effects that influence 

salmon populations, generally in negative ways.  Population is documented through the decadal 

federal census counts, supplemented by annual estimates from the state during intervening years.  

Past planning documents from the Kenai Peninsula that projected future population growth 

tended to use the socioeconomic trends of a few years immediately preceding the report and had 

poor accuracy.  A more recent and more sophisticated effort was the 2006 Alaska Landscape 

Cumulative Effects Simulator94 (ALCES) undertaken by Dr. Brad Stelfox, the Kenai Watershed 

Forum, and the Kenai National Wildlife Refuge (Sims et al. 2006).  ALCES generated projections 

for other development parameters, and I used that work to add detail to the scenarios.  For 

population projections, I used estimates from the Alaska Dept. of Labor and Workforce 

Development (ADLWD), Research and Analysis Section (Sandberg, Hunsinger, and Whitney 

2013).  For a “high” scenario, I used growth rates seen during the boom years of 1980-85, and for 

a “low” scenario, I used a stable and aging population. 

For climate change projections, I examined potential effects of air temperature increases, 

fire, drying wetlands, and shrinking glaciers.  Projected future air temperatures were taken from 

the Scenarios Network for Alaska Planning (SNAP)95.  Circa 2007, a modeling team led by John 

E. Walsh at the University of Alaska Fairbanks compared climate models for Alaska, Greenland, 

and other arctic sites (Walsh et al. 2008).  Team members downscaled models using three 

emissions scenarios96 from the Intergovernmental Panel on Climate Change (IPCC) to overlay 

Alaska landscapes at a resolution of 2 km2 (0.77 mi2 or about 500 acres) (Murphy et al. 2010).  

Subsequently they put the results on the Internet as both GIS datasets and as an interactive online 

atlas (http://www.snap.uaf.edu/).  I used the “high” A2 and “low” B1 IPCC carbon-emissions 

94 Dr. Stelfox’s website (http://www.alces.ca/) listed the acronym as standing for “A Landscape …” but his 
2004 presentation on the Kenai Peninsula project listed it as “Alaska Landscape …” 

95 The full name for SNAP is listed variously as for “Alaska” or “Arctic” or “Alaska and Arctic.” 

96 Simplified, the three scenarios are: B1 (low emissions), A1B (mid-range emissions), and A2 (high 
emissions) (http://www.snap.uaf.edu/faq.php#faq_4). 

http://www.snap.uaf.edu/
http://www.alces.ca/
http://www.snap.uaf.edu/faq.php%23faq_4
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projections, as modified by SNAP, as my “high” and “low” climate-change inputs for scenarios.  

Implications of warming climate include changes to the river’s hydrology via glacial melt, drying 

wetlands, higher water temperatures, altered precipitation, and rising sea levels.  Because no 

available studies modeled future wetlands and glacier trends on the Kenai Peninsula, I used 

studies of those trends from recent decades as guidelines.  In other words, if the future 

temperatures will increase, I considered the recent trends in drying and melting as “low” 

projections in the climate scenario. 

Guidance about future water temperatures came from two sources: a USGS report (Kyle 

and Brabets 2001) and ongoing water-temperature monitoring organized by Cook InletKeeper 

(Mauger 2013).  Sea-level rise in Cook Inlet was modeled in a joint USFWS and National 

Wildlife Federation project (Glick, Clough, and Nunley 2010). 

Knowing local history provides context for those recent reports, especially by revealing 

plausible drivers of change. 

10.2.3  Existing models for Kenai Peninsula futures 

By the late 20th century, increasing fires, the spruce-bark beetle outbreak, melting 

glaciers, and a drying landscape boosted concerns about trends and prompted research into local 

ecological changes past and future.  The Kenai National Wildlife Refuge pioneered much of that 

work (Murphy et al. 2010).  Products included forecasts of localized fire and bark-beetle 

infestation risks through the 21st century. 

In 2003, the Kenai Watershed Forum (with assistance from the wildlife refuge and EPA) 

teamed up with Canadian Brad Stelfox to apply his ALCES modeling tool to the Kenai Peninsula 

(Morton 2004; Stelfox 2004).  Led by the forum’s GIS specialist, Stephanie Sims Kobylarz97, the 

project involved a consortium of stakeholders.  It collected and digitized an array of data on 

natural resources and anthropogenic footprints.  Its environmental indicators relating to salmon 

habitat were coho habitat, invasive species, stream discontinuity, water quality, and hanging 

culverts (Sims et al. 2006).  Defined scenarios included: 

97 Stephanie married during the course of her work at the Kenai Watershed Forum; earlier she is listed as 
Sims and later as Kobylarz. 
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• three growth rates for land development (1%, 2%, and 4% annually);

• development concentrating in either high-density urbanizing areas or low-density rural

areas;

• with or without replacing defective culverts; and

• with or without climate change (Sims et al. 2006).

The products were a detailed PowerPoint presentation and a set of GIS layers.  The results 

predicted that human population and footprints would more than double in 50 years, with 

declining habitat for coho and other wildlife.  Habitat declines would be more severe with climate 

change, neglect of defective culverts, continued emphasis on rural residential sprawl rather than 

compact urbanizing development, and the higher rates of land development (Sims et al. 2006). 

Where the ALCES project focused on forecasts of human footprints, work by SNAP 

focused explicitly on climate change.  The program’s site offers an array of spatially and 

temporally explicit projections for parameters such as temperature, precipitation, and growing 

season.  The SNAP projections show warming throughout most of the KRW. 

The SNAP results were used as the foundation for two reports exploring scenarios for 

northern biome and habitat changings in the context of changing climates.  The Connecting 

Alaska Landscapes into the Future project looked at potential impacts on four sample boreal 

species, including reed canary grass, and used a portion of the Kenai Peninsula as a case study.  

The project report concluded that the western Kenai Peninsula lowlands already show signs of 

ecosystem changes and are likely to change from “boreal transition” to “Aleutian” land cover 

during the current century (Murphy et al. 2010).  A follow-up study used more inputs and 

refinements to forecast regional vegetation changes.  Its findings projected that the eastern 

peninsula would not change much, but the western lowlands would transition to a climate 

associated in the 20th century with the prairies of Saskatchewan (SNAP and EWHALE 2012). 

SNAP temperature forecasts were used in the ALCES project and also by the USGS in a 

report about future water temperatures (Kyle and Brabets 2001).   

Sea-level rise, a serious topic for climate-change studies in many parts of the world, is 

mitigated and complicated in southcentral Alaska by other factors.  Tectonic activity – as 

demonstrated in the 1964 earthquake – can move land vertically within seconds more than the 

sea-level might change in centuries (Mann et al. 1998).  Isostatic rebound is less dramatic but 

more predictable, as glaciers retreat and the land rises due to less ice weight pressing upon it.  The 
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lower Kenai River, especially the estuary, is barely above sea level, but the rising ocean and land 

uplift may cancel each other out.  The National Wildlife Federation partnered with the USFWS to 

use the “Sea Level Affecting Marshes Model (SLAMM)” in a pilot project case study of Cook 

Inlet.  One site examined was the Kenai River estuary.  It used four levels of rise by 2100: 0.4, 

1.0, 1.5, and 2.0 m (1.3, 3.3, 4.9, and 6.6 ft).  Project results suggested that Cook Inlet organisms’ 

vulnerability to anticipated sea-level rise is low due to the rebound effect and a natural range of 

variability encompassing extreme tides.  It predicted that, for the Kenai Peninsula as a whole, less 

than 1% of dry land would be lost to rising seas but that a global sea-level rise more than 1.5 m 

(4.9 ft) would trigger substantial beach erosion.  For the Kenai River estuary, salt water will begin 

intruding into floodplain wetlands south of the Warren Ames Bridge and near the Beaver Creek 

outflow, especially if sea level rise nears 2 m (6.6 ft), according to the model. (Glick, Clough, and 

Nunley 2010) 

Glaciologists measured retreat of glaciers and icefields that feed the Kenai River, but 

have not modeled trajectories for their disappearance (Adalgeirsdottir, Echelmeyer, and Harrison 

1998; Arendt et al. 2002; Hall, Giffen, and Chien 2005; M. Willette, personal communication, 

2013).  They predicted the Harding Icefield will shrink but endure at least through the 21st 

century (S. Loshbaugh 2004).  The SNAP climate forecasts do not factor in possible localized 

influences of the Harding Icefield or other ice cover (N. Fresco, personal communication, 2013). 

The only Kenai Peninsula glacier systematically monitored at this time is Wolverine, outside of 

the KRW (S. Loshbaugh 2004).  Studies of glacier retreat have been neither systematic nor 

integrated with predictive studies. 

10.2.4  Historicizing local trends 

Studying change is impossible without considering temporal factors.  Studying 

anthropogenic change is impossible without considering people over time: in other words, 

history.  Integrating historical tools and data strengthens understanding of complex and changing 

social-ecological systems (Sisk 1998; Fisher and Feinman 2005; Ramankutty et al. 2006; 

Costanza, Graumlich, and Steffen 2007).  Ecologists call this “historical ecology” (Gragson 
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2005), and historians call it “environmental history” (Cronon 1993).  Advantages of incorporating 

local history98 into environmental studies include: 

• provision of case studies of large and complex interactions unavailable through

repeatable experimental science (Deevey 1969);

• longitudinal data (Jacobson, Femmer, and McKenney 2001; Gragson 2005);

• context for data from other sources (Cronon 1993; Fisher and Feinman 2005; Ramankutty

et al. 2006);

• assessing the range of natural cycles and variability (Jacobson, Femmer, and McKenney

2001; Motzkin and Foster 2004; Gragson 2005);

• clues about the causes and changeability of underlying trends (Global Land Project 2005;

Gragson 2005; Wohl 2005; Ramankutty et al. 2006); and

• qualitative information on social, economic, and normative factors influencing people’s

interaction with land, water, and resources (Cronon 1993; Gragson 2005).

In the late 20th century, the concept of dynamic systems replaced the concept of

ecosystems in static, climactic “equilibrium” states (Cronon 1993; Turner 2005; Folke 2006).  

About the same time, ecologists began studying human impacts on environments (Aber 2004).  

Dynamic interactions between humans and their environment over time often create 

“contingency” (Dearing et al. 2007) or “legacy” effects (Aber 2004).  In other words, past human 

actions may alter ecosystem processes so that we cannot understand contemporary conditions or 

predict future trends without considering the environmental history (Turner 2005). 

On the Kenai Peninsula in general and the Kenai River watershed in particular, the only 

modeling effort so far to explicitly include anthropogenic inputs is the ALCES project (Sims et al. 

2006).  Its quantitative data on human population and footprints included hindcast numbers and 

short-term forecasts – generated by state agencies – for population growth and fossil-fuel 

production.  It did not delve into the numbers’ historic context to gauge how likely the trends 

were to continue.  The SNAP and SLAMM models considered only physical factors. 

My historical studies lead me to suggest that several factors may alter the development 

trends in ways not yet incorporated into environmental forecasts. 

98 This may be considered broadly, especially in long-term studies, to include anthropology, archeology, 
and paleontology.  For an example, see Costanza, Graumlich, and Steffen 2007. 
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Foremost of these factors is demographics.  Vital statistics and census counts show that 

migration, rather than natural increase, is the primary cause of population growth on the Kenai 

Peninsula.  Migration drives demographics throughout Alaska and is particularly unpredictable 

(Sandberg, Hunsinger, and Whitney 2013).  This is consistent with global land-change studies 

that link development with migration, government-subsidized transportation access, and large-

scale, globalizing socioeconomic drivers (Entwisle and Stern 2005; Geist et al. 2006).  Recent 

Alaska population trends began at the end of WW2, and the “baby boom” generation played a 

disproportionate share in developing the Kenai Peninsula landscape.  Details from the census 

show this generation, along with its children and parents, dominating head counts (Sandberg, 

Hunsinger, and Whitney 2013).  As baby boomers aged and retirees moved to the area, young 

people emigrated, hollowing out the working-age and child-bearing population.  At the same 

time, employment figures from the state Dept. of Labor and Workforce Development showed that 

since the 1980s, upper and middle income jobs have declined and poor-paying sectors such as 

services and retail have generated most new jobs (http://live.laborstats.alaska.gov/ces/).  Thus the 

economy also is stratifying, with the middle class hollowing out.  This parallels changes seen for 

the entire US (Foroohar 2011).  The only jobs that employed young people at high wages on the 

Kenai were the fossil-fuel industry and the government, both sectors with volatile outlooks.  It is 

possible that when the baby-boom generation dies off, the area will not have an economic base to 

attract people to replace them.  A weak employment future for the central peninsula could 

resemble the situation seen just to the north in Nikiski starting in the 1990s.  In that case, the 

decline of the local oil industry was associated with shuttered businesses and an exodus of young 

people.  According to the US Census FactFinder (http://factfinder2.census.gov) the median age in 

Nikiski changed from 34.2 in 2000 to 44.1 in 2010.99 

Development trends also are likely to change.  Most desirable waterfront land either has 

been converted to conservation status or, if private, already subdivided and developed.  Increasing 

prices over the past generation suggest that the supply is limited and ordinary residents find it 

increasingly difficult to purchase waterfront land.  Remaining parcels tend to be wetlands or 

otherwise unsuitable for development (Fisler 2009).  If demand remains high, the limited supply 

could increase pressure for intensified development such as condominiums and efforts to 

99 After 2010, new natural gas drilling revived the Nikiski economy. 

http://live.laborstats.alaska.gov/ces/
http://factfinder2.census.gov/
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circumvent the regulatory and physical obstacles to build in wetlands and floodplains.  Drying of 

the landscape could foster development of land rejected by previous generations and exacerbate 

sporadic shortages of potable water.  Most land developed since 1985 is outside city limits, a 

trend likely to continue due to the greater acreage available.  Much undeveloped private land 

belongs to Native corporations that will become more influential in development decisions.  The 

KRW land market is tied to national economic trends, as witnessed by the dramatic downturn 

between 2000 and 2008 (Bagley 2009).  In our mobile and global society, demographic and 

development trends both rely upon people’s perceptions of the Kenai Peninsula’s desirability and 

accessibility compared to other places.  The area may be particularly vulnerable to disasters 

because the peninsula has limited transportation links to the rest of the world but depends upon it 

for food, medicine, and manufactured items.  Factors that could alter development trends include 

climate change, fuel costs, tax changes, and poor salmon runs. 

Regarding salmon runs, history provides some clues to past trends.  The few studies done 

on regional paleo-ecology suggest that the KRW productivity gradually rose as the landscape 

changed after the last ice age (Mann and Finney 2006).  Production records from canneries during 

the territorial days, despite their limitations, suggest that – at least for chinook – the Kenai River 

spawning runs were larger before overfishing in the early 20th century than they were a century 

later (see Fig. 44).  The land-use history and anecdotal reports of past salmon distribution suggest 

that productivity may have diminished prior to the 1970s when modern monitoring of escapement 

and harvest began. 

Unlikely but dramatic anthropogenic changes could arise from extensive subsurface 

mining, drastic changes in federal lands management, virulent invasive species, devegetation, 

hydroelectric projects, and manmade disasters (e.g., toxic spills, weapons of mass destruction). 

In summary, the following historical factors – not yet included in regional forecasts – 

may significantly influence future salmon habitat conditions and land-use trends: 

• changes in migration to and from the area due to exogenous or endogenous employment

opportunities,

• changes in real-estate due to external market forces, tax incentives, regulation, climate, or

disasters;

• fuel costs,

• public perceptions or fashion,
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• the aging of the baby-boom generation;

• drastic revisions of land or fisheries management; and

• stochastic disasters (natural or anthropogenic).

10.2.5  Future watershed conditions 

No one can predict accurately what will happen to the land and waters of the KRW over 

the coming decades, but science, history, and local ecological knowledge provide clues.  Climate 

modelers and demographers have applied considerable effort and professional expertise into 

forecasts that cover the study area.  Based on their efforts, the fate of watersheds elsewhere, and 

the informed opinions of the people interviewed for this project, I will sketch out probable futures 

for the KRW socioeconomic system extending out to circa 2050.  Then I will discuss less likely 

scenarios for high- and low-impact changes. 

10.2.5.1  The most probable scenario 

The state demographers project that the most likely population for the KPB in 2035 will 

be 68,140 (Hunsinger, Howell, and Whitney 2012).  This is revised downward from the 

projections used in the ALCES project (Sims et al. 2006), due in large part to the aging 

population100.  Extrapolating from their calculations that the annual increase will be about 0.4% 

after 2035 yields a population in 2050 roughly 30% larger than the 2010 census count.  This does 

not include seasonal residents or tourists.  If the population density within the KRW changed 

proportionally, the 2050 density would be about 12 people per mi2, which remains in the “poor” 

range for salmon habitat based on my meta-analysis (see Ch. 9.5).  

Infrastructure footprints would occur in a context of climate and landscape change. 

Salmonids, particularly chinook salmon, are cold-water species vulnerable to warming climates 

(Kyle and Brabets 2001).  Current best estimates, using the A1B emissions scenario, predict that 

by 2050, the western Kenai Peninsula lowlands will warm by an average of 2.2°C (4°F) relative 

to late 20th century temperatures, although the eastern peninsula would change less (SNAP 2013).  

100 The role of aging was described by David Howell, a demographer with the ADLWD Research and 
Analysis Section, in a presentation titled “Population Projections” at a State of Alaska and Census 
workshop held April 30, 2013 in Fairbanks. 
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These average air temperatures are not predicted to surpass the lethal threshold for 

salmon (20°C/68°F) in the 21st century, but forecasted increases during July and August would 

increase the times and places water temperatures exceed healthy values for incubating eggs and 

fry (13°C/55°F) and for rearing and migration (15°C/59°F) (Mauger 2013).  The temperatures 

throughout the western peninsula lowlands and upper watershed valleys would exceed normal 

temperatures seen anywhere in the watershed during the 20th century.  Unhealthy water 

temperatures occasionally were detected in KRW samples by about 2000 (Brabets and Whitman 

2004).  Shrinking glaciers and the loss of summer snow fields at high elevations would reduce the 

supply of cold water to buffer summer stream volumes and temperatures.  The USGS forecast 

that by 2100 mean water temperatures in the Kenai system would go up by 2.4°C (4.3°F) in the 

Fig. 105: Predicted change in mean annual temperature by circa 2050.  Data from SNAP, 
based on A1B emission (most likely) scenario. 
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lower mainstem and 5.3°C (9.5°F) in Beaver Creek; the increases would put the maximum 

weekly temperatures at Beaver Creek and Soldotna above 13°C (55°F) but below 15°C (59°F) 

(Kyle and Brabets 2001).  

In the uplands of the watershed, vegetation changes are likely.  More forest fires and 

spruce-bark beetle infestations are predicted, although the Kenai drainage is somewhat protected 

for decades to come due to the legacy of the giant forest fires from 1947 to 1969 that removed 

much of the area’s flammable spruce.  Still, climate-change models suggest that the dominant 

vegetation cover for much of the Kenai lowlands will transition during the 21st century from 

boreal forest to northern prairie (SNAP and EWHALE 2012).  Loss of forest cover could increase 

water temperatures by reducing shading of small streams.  

In summary, these probable changes do not rule out salmon survival, but place additional 

strains on fish habitat via pollution, fragmentation, and higher temperatures. 

10.2.5.2   The high-impact scenario 

In the early 1980s, at the peak of its construction boom, the Kenai Peninsula Borough 

was the 2nd-fastest growing county in the US (KPB 1992).  If such boom times returned and 

sustained to 2050, the projected borough population then would be approximately 400,000, based 

on the 90% total growth that the borough saw during the 15 boom years from 1970 to 1985.  If 

the population increase within the KRW were proportional, it would then have a density of 68 

people per mi2.  My meta-analysis (see Ch. 9) found that no watershed with that level of 

settlement sustained wild salmon runs. 

Such a high population would make the Kenai River an urban waterway, perhaps similar 

to creeks in Anchorage.  If outlying subdivisions developed on private lands in outlying regions, 

human impacts could spread to as yet natural portions of wetlands north of Kenai, the upper 

Soldotna Creek drainage, and the Funny River area.  Current areas of rural sprawl that could see 

fill-in development and intensification of human footprints include lands between Soldotna and 

Sterling, between Sterling and the Kenai National Wildlife Refuge, and almost everywhere south 

of the river.  Assuming salmon remained in the river, the numerous related land and river issues 

would include: managing park and conservation lands, bridge construction, increased bluff 

erosion, saltwater intrusion, water and sewage systems, invasive species, deteriorating riverfront 
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structures, deteriorating culverts, water diversions, intensified harvest management, and public 

access to the salmon resource. 

High climate-change scenarios likewise provide a grim outlook for salmon.  As 

mentioned earlier, the mid-range forecasts call for rising air and water temperatures on the 

western Kenai Peninsula.  High-range forecasts show those trends exacerbated, especially late in 

the 21st century.  The outlook for the ice fields that feed the headwaters is uncertain.  The melting 

cryosphere may, eventually, convert all or some upper watershed tributaries from glacial to melt-

water sources.  That change would profoundly change the hydrology of the Kenai River.  First, 

during times of rapid melt, turbidity in the system would increase, as already has been observed 

(Tunseth 2004b).  Second, changing conditions in the ice fields could create or destroy ephemeral 

lakes, leading to unpredictable changes in jokulhlaup floods.  Third, without glacial input, the 

amount, distribution, and temperature of river flow would change.  The mean annual flow might 

increase, as models predict increased regional precipitation, but flows would become “flashy” as 

the buffers of frozen precipitation dwindled.  During hot weather, flows would decrease and 

temperatures rise – the opposite of the current situation.  When rain were not falling, lake levels 

would fall, and flow in the main river would diminish to amounts perhaps similar to those seen in 

the 20th century in late winter, when the only water entering the system came from springs.  Much 

of the main river would be too small101 and rocky for boating, and low flow would interfere with 

the ability of salmon to reach side channels and tributaries.  The problems of poor access and high 

water temperatures would be most severe in July, precisely when the adult salmon try to spawn. 

Potential stressors from outside sources include deteriorating ocean conditions and 

economic pressures for extractive resources.  Ocean problems could arise from factors such as 

acidification, heat, pollution, natural cycles, fish diseases, and altered global currents.  Resource 

extraction could include: 

• opening new areas, including conservation and residential areas, for exploration;

• using emerging intensive techniques, such as “fracking” to extract fossil fuels; or

• mining strategic metals not being exploited at this time.

101 One indication of how small the Kenai River could get was that two people interviewed said they had 
walked across the main river (Flagg 2009; Goings 2010). 
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The last is not too far-fetched, as antimony was mined at Kenai Lake, and one of the few sources 

of chromium in the US is near Seldovia (Barry 1997).  Subsurface rights to much of the peninsu-

la’s land, including in the KRW, are separate from surface ownership and do not preclude mining 

and drilling (R. Johnston, personal communication, 2011).  In an emergency such as a world war, 

the nation might abandon fish-habitat protection to pursue strategic energy or mineral sources. 

10.2.5.3  The low-impact scenario 

Events – intentional or unintentional – could shape a fish-friendly future for the central 

Kenai Peninsula.  My recommendations to promote the intentional events will be described in the 

conclusion (Ch. 11.3).  We know many conditions that are bad for salmon, and we know or infer 

conditions that foster their survival.  People can learn from past mistakes and create new 

solutions, so it is possible that enhanced public understanding and inventiveness will foster 

attitudes, management regimes, and technologies that will enhance our ability to live alongside 

salmon streams without destroying their natural productivity. 

Among those measures are aggressive actions to mitigate past damage and preserve 

systems that remain healthy.  Many such measures are underway or planned on the Kenai 

Peninsula.  In addition to many described earlier in this dissertation, future efforts in the planning 

stage include: 

• Extending borough riparian habitat protection areas to lakes and streams known to

contain salmon (KPB Ord. 2011-12);

• Aggressive measures to extirpate invasive pike from the Soldotna Creek drainage102; and

• Coordinated outreach, research, and funding efforts through the Kenai Fish Habitat

Partnership (Robertia 2010).

Having fewer people would reduce problems associated with human development

density.  Given that migration dominates local population change, the recent population is aging, 

and the current prospect for a new economic boom on the Kenai Peninsula is dim, there is a real 

102 According to Rob Massengill, ADFG biologist, in a presentation titled, “Kenai Peninsula Invasive 
Northern Pike: Research and Control Efforts” at the Linking Science to Action Science Symposium in 
Homer, Alaska, April 18, 2013, sponsored by the Kenai Peninsula Fish Habitat Partnership. 
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possibility that the population could level out or even decrease slightly.  The Alaska demograph-

ers consider such a low-growth scenario in their forecast range of the state’s future population 

(Howell presentation, 2013, see footnote 100).  Along the Kenai River, the high importance the 

salmon runs have to the local economy may generate a feedback effect that diminishes watershed 

development and pressure on the river when the public perceives damage to the salmon runs.  

Reduced population and structure increases after 2000 may be harbingers of this effect. 

The distribution of people also influences their disruption of natural processes, with rural 

sprawl generally more damaging than concentration into urbanized hubs.  Kenai Peninsula 

development since WW2 fit the pattern of exurban, rural sprawl (see Ch. 7.7), but several factors 

could foster more compact settlement in the future.  One is an aging population, with many senior 

citizens more interested in accessing services in town than pursuing an isolated, rustic life.  

Another is the “smart growth” movement to design subdivisions and neighborhoods to harmonize 

with landscapes, foster community, and minimize human footprints (Lehner 2010).  Engineer 

Sam McLane (2009) described a subdivision in the Kalifornsky area that was revised from about 

100 single-acre lots to 10-40-acre (4-16-ha) lots, to accommodate wetlands and improve roads.  

Another factor is concern about high costs of housing and fuel, and the need for more low-income 

housing with access to commercial centers, such as the “walkable communities” movement 

(Painter 2010).  These trends exist alongside past efforts by governments and conservation 

organizations to block development of remaining wild riverfront tracts by acquiring them for 

conservation or public-use status. 

Although scientists tell us a warming trend in climate is extremely probable, there remain 

small chances that natural cycles, aerosols from volcanic activity, or unpredictable emergent 

processes might mitigate or delay greenhouse effects until such time as humanity changes its 

carbon emissions.  Another possibility is that retreating glaciers would, in the long term, improve 

salmon habitat in parts of the upper watershed by reducing silt (S. Loshbaugh 2004) and creating 

new stream reaches (Milner 1997).  Slower changes would improve the odds of natural systems, 

including salmon stocks, adapting to changes. 

10.2.5.4  Wild cards and black swans 

Who would have predicted the 1957 Swanson River oil strike, the 1964 earthquake, or 

the 1989 Exxon Valdez oil spill?  Actually, knowledgeable people knew each of those events were 



386 

possible, although unlikely.  It is worth mentioning potential events that, although unlikely, are 

possible and, should they occur, would dramatically change the future of the KRW social-

ecological system.  What we consider “normal” on the Kenai Peninsula is a culture and 

infrastructure that migrants imported from far away less than a century ago and reconstituted in a 

boreal wilderness in one of the most geologically unstable regions of the world.  As such, the area 

may be uniquely vulnerable to surprises or outside forces. 

A known but unpredictable danger is tectonic activity.  On the rim of fire, the Kenai 

Peninsula experiences both earthquakes and volcanic eruptions.  As described earlier, the 1964 

earthquake devastated communities elsewhere in the region but did little damage to the KRW, its 

salmon, or its settlements.  Future earthquakes, however, could kill people, severely damage 

infrastructure, alter land elevation, dump vast amounts of sediment into the river, or cause 

tsunamis, seiche waves, landslides, avalanches, and toxic spills.  The largest historic volcanic 

event in the region was the 1912 Novarupta explosion that created the Katmai wastelands and 

coated downwind areas with deep ash.  More recent volcanic eruptions inconvenienced residents 

but caused no major damage (personal experience).  The landscape provides clues, however, that 

cataclysms can occur.  An enormous dump of volcanic ash about 15,000 years ago left a signature 

ground layer throughout the Cook Inlet basin known as “Lethe tephra” (S. Loshbaugh 2002a).  

Archeologists investigating traces of the Pacific Eskimo “Kachemak Tradition” along the Kenai 

River report that the people vanished from most of the Kenai Peninsula about 1,000 years ago, 

and no one knows why (Workman and Workman 2010).  Submerged dunes at the Skilak Lake 

outflow suggest a massive glacial outburst flood at the end of the last ice age (Scott 1982), and 

buried trees on the Homer bench hint at massive landslides in that area (personal observation). 

People are even less predictable.  By 2050 fishermen of the baby-boom generation will be gone.  

Whether the generations that follow them will pursue Alaska salmon for food, commerce, or sport 

is impossible to predict with confidence.  Radical changes to fisheries management already 

suggested (or rumored to be suggested) include abolishing commercial salmon fisheries (Kramer 

2013), re-establishing fish traps (Jackinsky 2001a; Bagley 2009), and setting up a shore-based 

sport-fishery wherein anglers would buy tickets for a brief, timed access to the river, analogous to 

a carnival ride (R. Gease, personal communication, 2006).  Technological advances may present 

new opportunities, such as damming the outflow of remnant glaciers to control water 

temperatures downstream (Coble 2010). 



387 

As mentioned above, a national emergency could prompt an upsurge in resource 

extraction that would endanger salmon habitat.  More extreme social upheavals elsewhere could 

have even more drastic effects on the Kenai Peninsula.  If a crisis severed transportation links 

between Alaska and other states, or between the Kenai Peninsula and the rest of Alaska, people 

on the Kenai Peninsula would be extremely vulnerable to shortages of food and other essentials.  

As recently as 2000, avalanches closed the highway in the Kenai Mountains and Turnagain Arm, 

and grocers in Kenai ran out of produce (personal observation).  A prolonged crisis could 

depopulate the peninsula. 

In contrast, severe problems in other parts of North America could prompt migration to 

Alaska and the Kenai Peninsula.  Major global warming could make high latitudes more 

attractive.  In 2012 I met a couple who relocated to the Kenai Peninsula from Oklahoma because 

summers there had become intolerable, and they worried about climate change. 

10.3  Vulnerabilities of the social-ecological system 

It is possible to evaluate the outlook for sustainability in more detail – by species and by 

sub-drainage.  Watershed threats to the salmon runs can be divided into current, short-term (the 

next several decades to approximately 2050), and long-term (the next several centuries).  In the 

short-term, the largest freshwater habitat threats related directly or indirectly to cumulative 

development.  These range from acute events such as toxic spills to chronic effects such as 

cumulative impervious surfaces.  If salmon survive the development factors, in the long-term 

climate change and invasive species (including disease) present major threats. 

10.3.1   Prognosis and main concerns regarding salmon habitat 

In interviews, I asked people knowledgeable about the river or salmon stocks for their 

informed opinions on two issues: the sustainability of the salmon runs and what (in the context of 

freshwater habitat) they perceived to be major threats to those runs.  Their lack of consensus on 

the watershed’s outlook and diverse assessments of threats surprised me.  Note that this was not a 

“survey” of opinions, so counts of responses only suggested broad trends. 

Predictions about sustaining the salmon runs ranged from bleak to optimistic, with the 

optimists outnumbering the pessimists.  Some declined to answer those questions on the grounds 
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that they were not well informed about current conditions.  No one thought the river’s runs were 

at short-term risk of extinction, but the long-term outlook was fraught with uncertainty.  Two 

people expected salmon runs to survive, but in diminished numbers (Czarnezki 2009; Trefon 

2009).  Long-time observers noted that, although habitat along the river still has problems, it is 

visibly better than it was in the 1980s (Flagg 2009; King 2009; Gease 2010).  Although I 

specified that I was asking about freshwater habitat, not ocean conditions or fisheries, some 

interviewees cited those as the chief problems.  Concerns informants identified grouped as 

follows: 

• Cumulative effects, including urbanization, development, and human over-population;

• Habitat fragmentation, including blockages and culvert problems;

• Pollution, including spills, septic, and output of Soldotna’s wastewater treatment plant;

• The Sterling Highway too close to the river near Cooper Landing;

• Invasive species;

• Over fishing, including too many anglers, boats, and escapement issues;

• Off-road vehicles and other damage to headwaters creeks;

• Climate changes;

• Ocean conditions; and

• Poor management of fisheries or land.

10.3.2   Assessment of threat levels to diverse fish runs 

Not all salmon stocks in the Kenai River are equally vulnerable to land-use impacts and 

freshwater habitat change.  Their vulnerability varies with their habitat needs and their adaptive 

capacity which, in turn, relates to their biodiversity, distribution, fecundity, and population size. 

I believe chinook runs are at medium risk in the Kenai River.  The two identified stocks 

are among the most intensively harvested, monitored, and managed in the world.  Current 

freshwater habitat conditions threatening their viability mostly affect eggs and juveniles.  These 

include siltation, pollutants, loss of sheltering banks, loss of side channels, and fragmented 

rearing habitat due to faulty culverts, blockages, and other artificial changes to creeks.  Human 

activities such as fishing may harass spawning adults.  In the short-term future, likely threats 

include increased development and angler traffic in riparian areas and along tributaries large or 

small.  The current and short-term threats disproportionately influence the late run because those 
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fish mostly spawn in the lower mainstem.  Additional, long-term threats primarily relate to 

climate change.  Chinook are particularly sensitive to water temperature.  Diminished glacier melt 

would subject spawners to higher temperatures and lower flow.  The amount of suitable spawning 

habitat would decline due to saltwater intrusion in the lower river and exposed gravel beds 

upstream.  The early run, which mostly spawns in the upper river and in tributaries such as the 

Killey River on protected federal land, could experience major fluctuations in water volume and 

turbidity due to glacial decay. 

Sockeye salmon runs are at the lowest risk.  I reached this conclusion because the runs 

are very large presently and the fish spawn and rear in numerous headwaters lakes, frequently on 

protected federal lands.  Biologists interviewed were upbeat about sockeye survival.  They 

described a potential long-term trade-off in which retreating glaciers would harm sockeye via 

diminished flow and higher temperatures, but would enhance them because clearer water would 

increase the primary productivity and fry-rearing capacity of nursery lakes such as Skilak. 

Coho salmon, in contrast, are at the highest risk among Kenai River runs.  Their juveniles 

spend the most time in freshwater and rear in upland areas such as small creeks and wetlands.  

They are most likely of all salmon species to occur in people’s yards as “minnows,” challenging 

people’s preconceptions of salmon as large fish in rivers.  Although they are not well studied in 

the Kenai drainage, the fry often were the most numerous in surveys using minnow traps.  Their 

habitat use makes them particularly vulnerable to rural residential development.  Currently, the 

main threats to coho survival include warming water, habitat fragmentation, alterations to creeks 

and wetlands, and invasive pike that share their preferred rearing habitat.  In the short-term, they 

are vulnerable to drying wetlands, invasive species, and secondary effects of exurban sprawl such 

as rural roads, ditching, sewage leaks, and off-road vehicle activities.  Also, when chinook are 

unavailable to anglers, fishing pressure on coho increases (Cho 2009; Carmichael 2009).  In the 

long term, they are vulnerable to human settlement, recreation pressure, and climate change.  

Stocks with limited commercial and sport value – pink and chums – have been studied so 

little that I cannot evaluate their status or risk level.  They spend less time in freshwater than other 

salmon species, so watershed conditions exert less influence on their survival than do ocean 

conditions.  Their use of the estuary means that they have been exposed to a developed and 

partially industrialized landscape since the commercial fishing industry came to Kenai in the 

1880s.  Current habitat conditions include diminishing point pollution due to enhanced regulation 
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and engineering standards, but damaged estuary creeks and high turbidity due to boating, 

anthropogenic erosion, and glacial wasting.  Short-term factors that could influence estuary 

spawners include a plan, promoted by the City of Kenai but (as of this writing) not yet funded, to 

build a sea wall on the north bank near RM 1 to combat bluff erosion by Kenai’s Old Town.  

Probable long-term factors include deleterious temperature increases and beneficial reductions of 

silt due to glacial retreat and expanding brackish water habitat due to sea-level rise. 

10.3.3   Assessment of threat levels to parts of the watershed 

The only part of the watershed where salmon have been extirpated is the Cooper Creek 

drainage in the upper river (see Ch. 7.3.1). 

Salmon production and survival have significantly diminished in the past 50 years in 

some areas, although not all have been monitored.  I conclude that the damaged areas are: 

• Estuary creeks (see Ch. 7.8.1);

• Lower Beaver Creek – due to urbanization along the lower creek and the culvert at the

Kenai Spur Highway that blocked passage until its replacement in 2002;

• Slikok Creek drainage (see Ch. 7.8.2);

• Big Eddy area (see Ch. 7.8.3);

• Small creeks on the river’s north side between Beaver Creek and Soldotna Creek;

• Soldotna Creek drainage (see Ch. 7.8.5);

• The mainstem from Sterling upstream to Kenai Keys (see Ch. 7.8.6 and 7.8.7); and

• Quartz Creek drainage in the upper watershed (see Ch. 8.1.10.2).

Salmon production and survival have significantly increased due to human intervention

in the study period at two sites in the upper watershed: Hidden Lake and Russian River.  The 

former was the site of an enhancement project using the Trail Lakes Hatchery and, at this time, 

being phased out (B. Johnson 2009c).  At the Russian River, the state constructed a fish passage 

tunnel in 1979 that allowed spawners to bypass the rapids and reach spawning grounds during 

low water years.  Both projects targeted sockeye. 

Efforts in recent decades, detailed in previous chapters, prevented or slowed new damage 

in many areas.  However, those efforts do not necessarily reverse previous damage or prevent 

delayed effects from playing out.  In my opinion the policies and projects that most have 

benefitted the salmon so far are: public education, culvert replacement, restrictions on pollution, 
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Fig. 106: Vulnerability of Kenai River salmon runs by drainages.  Estimated condition 
and outlook of salmon habitat for major tributaries in the 21st century. 

designating riverfront parcels to habitat conservation, the riparian habitat protection buffers, and 

the ban on high-density recreational subdivisions.  Areas where such efforts are, in my judgment, 

most likely to enhance the future survival of salmon are: 

• Beaver Creek;

• Soldotna Creek;

• Creeks on the south side of the river upstream of Soldotna;

• Moose River;

• The mainstem from Sterling upstream to Kenai Keys; and

• Quartz Creek in the upper watershed.

Planned additional activities I believe will be most useful to protect, restore, or enhance salmon 
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habitat are: evolving riverbank restoration techniques, extending riparian protection to small 

tributaries, aggressive removal of invasive species, and coordination of research activities via the 

Kenai Peninsula Fish Habitat Partnership. 

I conclude that the KRW areas at highest risk of declining salmon are: the estuary, Slikok 

Creek, the Big Eddy area, and Soldotna Creek.  Areas at medium risk of further decline due to 

land use are: the lower river mainstem, Beaver Creek, streams on the north side between Beaver 

and Soldotna creeks, the lake area streams north of the river between Soldotna and Sterling, 

Moose River, streams on the south side between Slikok Creek and Funny River, and Funny River.  

In the upper watershed, areas at medium risk are: the mainstem (due to development near Cooper 

Landing and the danger of a toxic spill on the highway) and creeks east of Kenai Lake (due to 

potential hydroelectric development and disintegration of the ice fields).  Areas in the watershed 

with the lowest risk of losing salmon habitat are: the Killey River, the Russian River, other creeks 

on protected federal lands, and the large lakes – Kenai and Skilak.  The Killey drainage land is all 

in protected status, although in the long run climate change could transform that system.  The 

Russian River drainage, although heavily fished, is intensely managed, on protected land, and 

already non-glacial.  Kenai and Skilak lakes are so deep that, even if the ice fields disintegrate, 

the lakes will continue buffering the volume and temperature of water in the system. 

10.4   Summary of likely future trends 

Looking forward, the watershed faces an uncertain future.  The Kenai Peninsula has a 

history of geologic and economic instability, and the region is projected to undergo population 

increases and major climate changes.  What is certain is that the fate of the salmon runs will 

influence watershed communities in major and complex ways, given the economic and symbolic 

value of the resource.  It is folly to take the salmon runs for granted. 

Suzanne Fisler (2009) told a story about talking to a woman from the local chamber of 

commerce: 

I said: “You know, you guys aren’t figuring what happens if the fish don’t come 

back.  You’re not going to have any of this if the fisheries decline because of the 

development and the infrastructure for the tourists or the hotels or the casinos or 
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whatever you’re going to build.  If the fish don’t come back, are the people going 

to come here to see a moose?  Or fireweed?  Eh.  Maybe.  Not that everything is 

a lynchpin for fish.  But.”  And that concept: the gal from the chamber looked at 

me, like, “Are you nuts?”  [Fisler laughed]  You forget.  There’s a lot of people 

who don’t understand that at all (min 82-83). 
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Chapter 11:  Conclusions 

11.1   Can the Kenai River’s salmon and people coexist? 
Do land use trends in the KRW doom its wild salmon runs?  That is the main question 

this project addresses.  After weighing the evidence, my answer is: perhaps – but not definitely. 

Environmental histories and ecological studies of other systems suggest that the human 

population concentration, land-use extent, and likely development trends on the central Kenai 

Peninsula are incompatible with the long-term health of salmon and, moreover, delayed effects 

mask the extent of the damage already done.  Informed forecasts that climate change will increase 

temperatures, transform vegetation, and diminish the ice fields that feed the system bode ill for 

fish in the long run. 

However, close examination of the local history provides hope that the Kenai River may 

avoid the fate of so many other watersheds in the Pacific Northwest.  Until the 1980s, the 

watershed followed the typical trajectory of development with scant regard to environmental 

damage or sustainability.  But beginning in the 1970s, with the rise of the sport fishery, salmon 

and their habitat became highly visible to and valued by the community.  This relationship 

influenced land-use patterns and attitudes towards stewardship.  Over roughly two decades from 

1980 to 2000, the community transformed its relationship with the river and salmon.  By limiting 

destructive development early and using innovative technologies and management, people may 

have stopped habitat damage before it crossed critical thresholds.   

Beneficial effects of such decisions also are cumulative and delayed.  Thus it is 

impossible at this point to gauge the balance between constructive and destructive development 

choices in the watershed.  Even the most savvy observers of the system expressed divergent 

opinions, in the literature and interviews, about whether the runs were doomed, thriving, or hang 

in the balance.  Based on my findings, I side with those who say the salmon’s fate hangs in the 

balance, and who predicted runs will persist but be smaller than pre-industrial counts.  Only time 

can definitively answer the question of whether or not salmon and people can coexist sustainably 

in the Kenai River drainage. 
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11.2   Author’s reflections on the findings 

My goal with this project was to use history, local ecological knowledge, and modern 

scientific tools such as landscape ecology and spatial analysis to develop a holistic understanding 

of the watershed, its people, its salmon, its landscape, and the way they interact over time. 

The results allowed me to identify turning points when socioeconomic factors such as 

government policies or business cycles changed the ways people utilized land and salmon 

resources.  The trajectories seldom were predictable.  The central Kenai Peninsula from the end 

of WW2 to the second decade of the 21st century transformed from an isolated wilderness to a 

suburban retirement and vacation area where people’s lives scarcely differed from those in other 

rural parts of the western US.  The wild salmon runs on the Kenai River, however, were a unique 

asset that residents learned to treasure.  The salmon and the scenic river that nurtured them 

became critical amenities that nourished the local economy, sparked controversies, and placed 

both pressures and premiums on riverfront land. 

Given the long-standing importance of salmon habitat, I found it surprising that informed 

opinions about it differed so widely.  Asked about the sustainability of the wild runs, people 

interviewed expressed a gamut of views from gloom to optimism.  Their perceptions of risks to 

the fish, as expressed in interviews, suggest that more research, dialogue, and public education 

are needed to deal with this complex topic.  Scientists were most concerned about gradual and 

insidious threats such as cumulative effects, habitat fragmentation, invasive species, and climate 

change.  At the same time, people without science training – including prominent elected officials 

empowered to shape land-use policy – focused on obvious but perhaps peripheral issues such as 

fishing pressure and acute pollution incidents.  Specifically, the concepts of cumulative and 

delayed effects were alien to many lay observers. 

Informants identified a range of issues influencing the resource and its management.  

They present an encouraging narrative of evolving stewardship, manifested through protection, 

restoration, monitoring, land-use regulation, and an array of community-based, river-related 

projects.  Several issues they broached, however, concern me as a scientist and historian. 

• First is the lack of information about the status of the juvenile salmonids and small

streams that underlie the productivity of the system.  Instead, monitoring is limited to

adult chinook and sockeye moving in the mainstem and major tributaries.

• Second is the weakness of the management of habitat science in the area.  Projects (other

than counting returning spawners) tended to be short-term and piecemeal.  Area science
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was conducted by diverse state and federal agencies and, increasingly, by local non-

profits partnering with them.  Locally focused entities such as municipalities, the river 

center, and the KRSMA Advisory Board had little input into research planning.  Instead, 

agencies answered to managers elsewhere and, especially in the case of state researchers 

and technicians, were at the mercy of erratic political forces.  Reading reports and 

interviewing people gave me the impression of institutional chaos.  Perhaps the recently 

instituted Kenai Peninsula Fish Habitat Partnership will provide a forum to address this 

issue. 

• Third is the fragility of the legal protections for fish habitat.  Local political fashions

change, and dynamic personalities can institute or derail habitat protection measures at

the city or borough level.  Influential or aggressive people know how to “work the

system” to their benefit, as evidenced by the RiverQuest case.  This also occurs at larger

scales, as evidenced by Kenai Peninsula residents who feel overwhelmed by political

interests from Anchorage, Juneau, or the Matanuska-Susitna Borough.  Many people

remain unaware of factors that could shape major development decisions, such as the

status of subsurface mineral rights or the vast land-holdings of regional Native

corporations.

Examining the landscape over time through property records, aerial imagery, maps, and

field visits revised my preconceptions about the area’s land-use history. 

I had anticipated that development spread inland from the village of Kenai, because it 

was the watershed’s population center.  Instead, use of riverfront land for recreational fishing 

development began in 1947 below Skilak Lake, apparently as an extension of the prior resort 

industry in the Cooper Landing and Russian River area.  Homesteaders gravitated to the river 

and lakes as well as to the highway, with their first-pick parcels at sites such as Sterling, 

Longmere Lake, Soldotna, and Big Eddy where the highway and waterfront came together.  

Nonetheless, development pressure on river habitat was minor until oil discoveries ignited the 

local and state boom times in the 1960s. 

Activities that we now consider unacceptable and damaging to fish habitat were most 

prevalent in the 1970s, after the area’s population boomed and before residents accepted the need 

for restraint.  How that damage influenced salmon populations was never quantified, although by 

the 1990s even skeptics could see the ravaged riverbanks and researchers convinced most people 

that juvenile chinook needed intact riverbank habitat.  In the intervening years, nature has 
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repaired some of the most blatant wounds, such as the silting in of dredged canals at Kenai Keys 

and brush growing over unclaimed lots at Poachers’ Cove.  Enduring circa 2010, however, are 

scars on the landscape such as flooded gravel pits in the estuary area, and invisible damage such 

as plumes of contaminated groundwater.  We will never know if small salmon subpopulations 

went extinct due to fishing pressure, blocked access, or damaged creeks. 

Some of the earliest and densest development was not in the urbanizing town centers but 

in the riverfront recreational subdivisions.  Over time, the drainages with the most land use have 

been the small creeks along the north side of the river, rather than the large tributaries which 

extend into the Kenai National Wildlife Refuge.  If the borough had not banned the dense, 

riverfront recreational subdivisions, those could have done great harm to chinook and perhaps 

other species. 

11.3   Recommendations to enhance resilience and sustainability of the Kenai River 

Watershed social-ecological system 

Based on my review of existing information and my research, I formulated a series of 

recommendations.  Their purpose is to help resource managers and stakeholders enhance the 

sustainability of Kenai River salmon stocks via freshwater habitat quality in general and fish-

friendly land use in particular.  Many of these ideas came from other people, and some already 

are being planned or implemented.  Evaluating the feasibility of their implementation lies outside 

the scope of my project. 

The recommendations are organized by the target stakeholder groups that could evaluate 

or use them.  Many apply to more than one group. 

11.3.1   Recommendations for state and federal agencies 

State and federal agencies play diverse roles in the watershed, as land owners, hosts of 

public use, fisheries managers, and sponsors of research.  At times, their missions and activities 

have been poorly defined or at cross purposes.  I endorse cooperative efforts such as the KRSMA, 

the 1997 Upper Kenai River Cooperative Plan, and the 2010 formation of the Kenai Peninsula 

Fish Habitat Partnership.  Such entities can provide institutional support for the following 

recommendations. 
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• Assure that all agencies (and divisions within agencies) working in the area follow

compatible goals, use compatible formats, share plans and data, and pursue efficiencies

through shared and complementary activities.

• Create forward-looking, peer-reviewed research plans including identification of data

gaps, protocols for prioritizing and funding, and mechanisms for coordinating with other

agencies or entities.  Make the research plans available to the public and update them

every few years.

• ADFG needs to review the structure of salmon fisheries management to rectify problems

with politicization and conflicts among the Division of Commercial Fishing, the Division

of Sport Fish, and the Alaska Board of Fisheries.

• ADFG should evaluate the growth, harvest level, and habitat effects of the estuary

personal-use dipnet fishery.

• The roles and resources allotted to the ADEC and the ADFG Division of Habitat need

review and enhancement.

• Regional planning involving land use and resource development needs to include Native

corporations with large land holdings in the area.

11.3.2   Recommendations for municipalities 

The municipalities addressed here are the Kenai Peninsula Borough and the cities of Kenai and 

Soldotna. 

• Tap staff or external experts to conduct educational workshops and field trips for elected

(such as the borough assembly or city councils) or appointed (such as planning

commission) officials to enhance their understanding of resource issues.

• The Kenai Peninsula Borough should continue to support the Donald E. Gilman River

Center and the regulation of land use in designated riparian habitat protection areas.

• Present “state of the watersheds” reports to the borough assembly at regular intervals. 

The borough’s socioeconomic reports titled “Situation and Prospects,” produced from 

the 1980s to 2008, can serve as a precedent.  Such a report could assist review of river-

center activities and inform the public about the status of ecosystem services.

• The City of Soldotna should monitor the extent of its impervious surfaces and their

proximity to the Kenai River and tributary creeks.
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• The City of Kenai should evaluate environmental impacts of present and potential

development in the estuary.  In the process, it should review and reconcile the

contradictions implicit in its zoning of estuary riverfront for industrial purposes.  This

provides opportunities to consider the implications of changing fisheries, erosion,

climate, and aging infrastructure.

• All three municipal entities and the peninsula’s legislative delegation should launch a

long-term, large project to overhaul central peninsula wastewater treatment.  The new

system would do away with the Soldotna Wastewater Treatment Plant, provide water and

sewer service to Ridgeway and the Kalifornsky Beach area, and discharge all treated

effluent into Cook Inlet.  It might be possible to coordinate with the Municipality of

Anchorage and the Matanuska-Susitna Borough on a regional plan.  Advantages could

include stopping effluent discharge into the Kenai River, stopping the occasional

backwash of effluent into the river mouth (Koch 2009), and facilitating concentration of

development along the Kenai Spur Highway and Kalifornsky Beach Road.

• Coordinate city libraries, the river center, the local college, and agencies to set up a

central repository of publications (paper and digital) on Kenai Peninsula watershed

topics.  Holdings would be logged into library network databases, so librarians

throughout the borough could locate the materials for patrons.  The library at the river

center would be an appropriate location unless the collection becomes too large.  Once

the repository is established, new materials would be added according to local library

acquisition protocols.  Staffing could involve an internship or job sharing with central

peninsula libraries.

11.3.3   Recommendations for nonprofits 

Area nonprofits are major assets in supporting habitat protection, restoration, monitoring, 

and related research.  At the time of this project, they worked closely enough with agencies and 

municipalities that some of the recommendations below could extend beyond the nonprofits.  

Recommendations below regarding science and education outreach are pertinent to some 

nonprofit stakeholders. 

• Continue supporting agencies and municipalities with expertise, funding, cooperation,

and – when appropriate – critiques, advice, and insistence on accountability.
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• Sponsor educational outreach activities targeting decision-makers, property owners,

realtors, children, and youth.

• Maintain web pages with active links and dates provided on material.

11.3.4   Recommendations for educators, media, and outreach specialists 

Education and outreach to children, youth, and the community at large is one of the most 

impressive aspects of Kenai River stewardship.  I commend current efforts and encourage their 

continuation and expansion.  A few additional ideas: 

• The Kenai Peninsula College, Soldotna campus, should offer an evening class on 

salmon, with an emphasis on habitat, biology, and local history.  Promote attendance by 

non-traditional students including community leaders, realtors, and people who work in 

fisheries.

• Entertain and inform residents and visitors with activities and informative presentations

about area salmon and other resources.  Actively promote the presentations to the visitor

industry, summer residents, and anglers’ families.

• Refresh or update educational signage at sites with old displays.

• Create more written, video, and digital materials that convey salmon science to a diverse

general audience without jargon, politics, or technical details.

• Media should strive to present accurate and extensive coverage of habitat issues and

projects.

• The concepts of cumulative, delayed, and threshold effects are particularly important but

poorly understood by non-scientists.  Conveying them to decision-makers is critical.

11.3.5   Recommendations for scientists 

Scientists involved with Kenai River salmon habitat work for diverse entities that, to 

some extent, compartmentalize and shape their role in the wider community.  Scientists work for 

state or federal agencies, non-profits, consulting firms, and academic institutions in or out of 

Alaska.  Despite some noble efforts, transfer of information from scientists to residents remains 

inadequate. 

• Work with stakeholder groups to determine information gaps and priorities.  Incorporate

that information into study plans.

• Conduct more long-term, longitudinal studies of habitat changes.
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• Conduct new studies of groundwater and of glacier retreat.  Make such studies at regular

intervals and integrate them with other studies of regional changes.

• Investigate the roles of wetlands, the estuary, and small streams in salmon production and

survival.

• Produce watershed landscape assessment reports, similar to those Chugach National

Forest published, for other anadromous drainages on the Kenai Peninsula.

• Hold symposiums or conferences in affected communities.  Include presentations and 

panel discussions directed at residents, students, and decision-makers, and explicitly 

invite them to participate.

• Volunteer for outreach activities, participate in forums and on task forces, and speak out

publicly about threats to salmon and their habitat.  Question political candidates.

Challenge misinformation and misinterpretations.

• Report relevant results from studies back to the communities where the studies took

place.  Suggestions for doing this include press releases, presenting copies of reports to

public libraries and stakeholder groups, and brief presentations to elected bodies or civic

groups.

• Invite the media, educators, and decision-makers to come see and talk about what you are

doing.

• Assist librarians and the river center in finding, obtaining, and archiving relevant

scientific data and literature.

• Engage local students, teachers, and nonprofits as research partners.

• Publish and distribute non-technical summaries for general audiences.

• Explain important concepts such as cumulative effects, biodiversity, and nonlinear

systems in lay terms.

11.3.6   Recommendations for land owners 

Stewardship by individual land owners has evolved over the years and plays an important 

role in safeguarding salmon habitat. 

• Realize that salmon are not just large fish that run up rivers and streams to spawn.  They

also are pink eggs and tiny hatchlings buried in gravel beneath your feet, and little

minnows found in muskegs, ponds, and streams miles from the main river.
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• Use the borough’s river center in Soldotna.  It provides an abundance of information and

assistance via publications, its web site, and professional staff.  Read the free book, On

the River.  Contact the river center before purchasing property or building near

waterways.  At no cost, the staff can help you find workable building options, the best

available techniques to prevent erosion, and often funding assistance.

• Local and regional nonprofits offer other information and services that may be useful,

such as educational activities for children, volunteer opportunities, grants, and assistance

in setting up conservation easements.

• Plant trees, willows, and other natural vegetation along waterways.  Such plants help to

shade the water and reduce erosion.

• Avoid using potential toxins such as pesticides, fertilizers, petroleum products, and harsh

cleaning agents in places where they might spill onto the ground or leak into waterways.

• If you have a septic system, have it pumped out at least every few years and have the

pumping service evaluate its condition to prevent polluting leaks or inconvenient failures.

• If you see a friend or neighbor damaging fish habitat, offer them help and information to

correct the problem.  If the situation is urgent or you do not feel comfortable intervening,

contact the river center.

• Invest time and effort into informing yourself about habitat stewardship.  Apply what you

learn to head off problems before they become serious.

11.4   Parting thoughts 
The Kenai River social-ecological system offers a prime example of a recurring theme in 

Alaska’s environmental history:  Is Alaska a treasure trove of resources ripe for development?  Or 

is it a fragile refuge of wilderness where humanity has one last chance to do things “right”? 

Can we have our salmon and eat them, too? 
Back in the early 1980s, local conservationist William E. Schrier said, “Money is going 

to save that river as far as fish are concerned.  There’s too much money made on those salmon not 

to protect them” (Chappell 1985a).  His words have proven prescient.   I contend that the efforts 

made along the Kenai River since that time represent an unprecedented chance to reconcile 

development and wild salmon.  More money and effort has been expended on salmon rivers 

elsewhere, but those cases focus on rebuilding or replacing damaged runs, not retaining relatively 

healthy wild stocks (Lackey, Lach, and Duncan 2006). 
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New technologies, regulations, science, and a stewardship ethic play major roles in 

protecting salmon habitat in the Kenai River system.  But they would be useless without a critical 

mass of motivated people implementing them.  Money is one factor motivating people, but other 

important motivations include traditions (Trefon 2007), lifestyles (Harrison 2013), recreation 

(Gaines and Freedman 1991; Carmichael 2009), environmentalism (Ross 2006), spirituality 

(Boraas 2009), pride of place (Carmichael 2009; Gease 2010), and concern for future 

generations (Cho 2009).  These intangible factors, more than money or logic, inspire people to 

change their habits and sacrifice immediate rewards to ensure that Kenai River salmon survive.  

The passionate love that the river and its salmon evoke is, ultimately, the strongest force working 

to sustain them. 

Over several seasons, the late outdoorsman Jerry Dixon kayaked the length of the Kenai 

River system from Paradise Lake under the Snow Glacier to the mouth at Kenai.  He spoke to me 

not long before he died, and his remarks epitomized that devotion.  He said: “I love the Kenai 

River.  I first saw it in ’67, and I fought fire on it, and I floated it source to sea.  It’s just a 

beautiful, beautiful river, and I love it.  I want the State of Alaska to do their best and try to keep 

it wild and free” (Dixon 2009, min. 77). 
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Appendix A 
Taxonomic names for organisms mentioned 

Fish taxonomic serial no. 
Chinook salmon Oncorhynchus tshawytscha 161980 
Coho salmon Oncorhynchus kisutch 161977 
Sockeye salmon Oncorhynchus nerka 161979 
Pink salmon Oncorhynchus gorbuscha 161975 
Chum salmon Oncorhynchus keta 161976 
Steelhead/rainbow Oncorhynchus mykiss 161989 
Cutthroat trout Oncorhynchus clarkii 161983 
Lake trout Salvelinus namaycush 162002 
Masu or cherry salmon Oncorhynchus masou 161978 
Dolly Varden char Salvelinus malma 162000 
Northern pike Esox lucius 162139 
Round whitefish Prosopium cylindraceum 162008 
Slimy sculpin Cottus cognatus 167232 
Pacific staghorn sculpin Leptocottus armatus 167302 
Coastrange sculpin Cottus aleuticus 167230 
Threespine stickleback Gasterosteus aculeatus 166365 
Ninespine stickleback Pungitius pungitius 166387 
Arctic lamprey Lampetra japonica 159701 
Pacific lamprey Lampetra tridentate 159713 
Longnose sucker Catostomus catostomus 163894 
Hooligan, eulachon Thaleichthys pacificus 162051 
Longfin smelt Spirinchus thaleichthys 162049 
Pacific herring Clupea pallasii 551209 
Starry flounder Platichthys stellatus 172893 
Pacific tomcod Microgadus proximus 164719 
Pacific sandfish Trichodon trichodon 170919 
snailfishes Liparidae [family] 555701 

Birds 
Bald eagle Haliaeetus leucocephalus 175420 
Trumpeter swan Cygnus buccinator 174992 
Osprey Pandion haliaetus 175590 
Red-breasted merganser Mergus serrator 175187 
Snow goose Chen caerulescens 175038 
Belted kingfisher Megaceryle alcyon 178106 
Great blue heron Ardea herodias 174773 
Common Loon Gavia immer 174469 

Mammals 
Human Homo sapiens 180092 
Brown bear Ursus arctos 180543 
Black bear Ursus americanus 180544 
Moose Alces alces 180703 
Wolf Canis lupus 180596 
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Coyote Canis latrans 180599 
Red Fox Vulpes vulpes 180604 
River otter Lontra canadensis 180549 
Mink Neovison vison 726284 
Caribou Rangifer tarandus 180701 
Beluga whale Delphinapterus leucas 180483 
Harbor seal Phoca vitulina 180649 
Dall sheep Ovis dalli 180710 
Snowshoe hare Lepus americanus 180112 
Canadian lynx Lynx canadensis 180585 
Red squirrel Tamiasciurus hudsonicus 180166 
Flying squirrel Glaucomys sabrinus 180169 
Muskrat Ondatra zibethicus 180318 
Hoary marmot Marmota caligata 180139 
Porcupine Erethizon dorsatum 825295 
Collared pika Ochotona collaris 180108 

Insects 
Spruce-bark beetle Dendroctonus rufipennis 114921 
Midges Chironomidae [family] 127917 
Crane flies Tipulidae [family] 118840 
Balloon flies Empididae [family] 135830 
Mayflies Ephemeroptera [order] 100502 
Stoneflies Plecoptera [order] 102467 
Caddisflies Trichoptera [order] 115095 

Plants 
Reed canary grass Phalaris arundinacea 41335 
Bluejoint reedgrass Calamagrostis canadensis 40544 
White spruce Picea glauca 183295 
Black spruce Picea mariana 183302 
Sitka spruce Picea sitchensis 183309 
Paper birch Betula papyrifera 19489 
Kenai birch Betula kenaica 195224 
Quaking aspen Populus tremuloides 195773 
Cottonwood Populus balsamifera 22453 
Willow Salix [genus] 22476 
Sundew Drosera [genus] 22009 
Sphagnum moss Sphagnum [genus] 15683 
Liverwort Marchantia polymorpha 15587 

Protozoans 
copepods Cyclops columbianus 88683 

Data from: ITIS 2011 

http://www.itis.gov/
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Appendix B 
Libraries used for resources 

Elmer E. Rasmuson Library: 
(includes the Alaska & Polar Regions collection & archives) 
University of Alaska Fairbanks 
310 Tanana Loop 
P.O. Box 756807 
Fairbanks, AK USA 99775-6807  

BioSciences Library: 
University of Alaska Fairbanks 
186 Arctic Health Research Bldg. 
P.O. Box 757060 
Fairbanks, AK 99775-7060 

Keith B. Mather Library: 
University of Alaska Fairbanks 
2nd floor, IARC, Akasofu Building 
930 Koyukuk Drive 
P.O. Box 757355 
Fairbanks, AK 99775-7355 

Alaska Resources Library and Information Services (ARLIS): 
UAA/APU Consortium Library  
University of Alaska Anchorage 
3211 Providence Drive 
Anchorage, AK 99508 

Z.J. Loussac Public Library 
(includes the Alaskana Collection) 
3600 Denali Street 
Anchorage, AK 99503 

Donald E. Gilman Library 
Donald E. Gilman River Center 
Kenai Peninsula Borough 
514 Funny River Road 
Soldotna AK 99669 

Joyce M. Carver Library 
235 North Binkley St 
Soldotna AK 99669 

Kenai Public Library 
163 Main Street Loop 
Kenai AK 99611 
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Appendix C 
Patented Private Lands in the Kenai River Watershed prior to 1947 

This list of lands entered prior to World War II includes those that were patented in 1947 or later; it 
excludes government land and mining claims.  Lands are sorted by area.  Source: Bureau of Land 
Management (2010) Alaska Case Retrieval Enterprise System (ACRES), online database, 
http://sdms.ak.blm.gov/acres/acres_menu. 

Name Year filed Acreage Area 
Upper River: 

Friedrich Stalder 1918 20 Snow River 
Adolph Andacher 1927 10 Snow River 
Charles G. Hubbard 1930 1.77 Primrose 
Robert A. Carlson 1931 0.93 Primrose 
Carl B. Sather 1944 1.78 Primrose 
Howard L. Long 1923 13.91 Lakeview 
Howard L. Long 1931 36.94 Lakeview 
Andrew A. Simons 1925 18.4 Lakeview 
Richard M. Kilmurry 1935 4.98 Lakeview 
William W. Flynn 1937 3.26 Lakeview 
Victor Hugo Jonason 1944 4.14 Lakeview 
Anton Schilter 1929 12.54 Kenai lakeshore 
George W. James 1938 3.96 Lawing 
F.W. Williamson 1939 5 Lawing 
William B. Lawing 1931 4.32 Lawing 
Leopold Ohnhauser 1924 14.75 Lawing 
Fred La Ubscher 1942 4.27 Lower Trail Lake 
Frank Roycroft 1928 3.66 Moose Pass 
Oscar Christensen 1933 2.26 Moose Pass 
Raymond J. Stafford 1933 27.05 Moose Pass 
Harry E. Willis 1935 4.88 Moose Pass 
Russell Francis Williams 1941 4.86 Moose Pass 
Roland Weaver 1915 160 Tern Lake valley 
Henry Caulfield 1917 160 Tern Lake valley 
Ephriam H. Brewster 1926   99.28 Johnson (upper Trail Lk) 
Frank E. Towle 1924 108.84 Cooper Landing 
James Newman 1929 15.06 Cooper Landing 
Alexander Bolam 1931 41.54 Cooper Landing 
Lewis Bell 1933 18.42 Cooper Landing 
William Charles Knaack 1932 158.6 Cooper Landing 
George Benjamin Nelson 1936 88.8 Cooper Landing 
Wilbert D. Fuller 1930s? 8.49 Cooper Landing 
John Potts Lean 1941 2.77 Cooper Landing 
Andy John Patrick 1942 3.42 Cooper Landing 
Charles Cleave Lean 1943 1.48 Cooper Landing 
Duncan McGregor Little 1943 0.62 Cooper Landing 
Charles Angeles Sheldon 1943 12.03 Cooper Landing 

Lower River (all in modern City of Kenai): 
Northern Packing  1904 20.93 Kenai estuary 
Nautilus Fishing & Mining Co.   1908 2.78 Kenai estuary 

http://sdms.ak.blm.gov/acres/acres_menu
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Northwestern Fisheries 1914 17.57 Kenai estuary 
Russian Orthodox Church 1909 1.43 near old village 
John Consiel 1929 9.81 Cook Av & Broad St 
William F. Brown 1937 44.62 Miller House area 
Ethen Schulen Cunningham 1941 100.88 Beaver Loop 
Charles A. Wagner 1944 42.88 Beaver Loop 
Roy Forsyth 1915 163.42 south of river mouth 
Libby McNeill & Libby 1925 45.09 south of river mouth 
Edward L. Ciechanski 1946 158.36 south bank, river mile 8.5 
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Appendix D 
Metadata for GIS files used 

Parcels [Kenai Peninsula Borough] 
http://www2.borough.kenai.ak.us/GISDept/Metadata/Parcels.htm 

Roads, Kenai Peninsula Borough, Alaska, USA. 2010 
ftp://ftp.borough.kenai.ak.us/GIS/Downloads/FGDC/Trans_RoadSegment/Trans_RoadSegment.h
tm 

Railroad, Kenai Peninsula Borough, Alaska, USA. 2010 
ftp://ftp.borough.kenai.ak.us/GIS/Downloads/FGDC/Trans_RailFeature/Trans_RailFeature.htm 

Hydrography [Alaska Dept. of Natural Resources via the Kenai Peninsula Borough] 
http://dnr.alaska.gov/mdfiles/hydro_63360.html 

The 8, 10, and 12 hydrologic unit boundaries for Alaska [Alaska BLM or NRCS] 
Metadata at: http://geogateway.epa.gov/geoportal/rest/document?id={CD57C83C-BB0F-4464-
9D76-FF07A445570F}&xsl=metadata_to_html_full 
Alternate URL: http://datagateway.nrcs.usda.gov/  
Managed by the Alaska Bureau of Land Management (Alaska BLM).  Accessed 2010. 

USGS National Land Cover Database Zone ak08 Imperviousness Layer, version 1.0 (2001 data, 
published 2003, version dated 2006, downloaded Mar. 13, 2008) 
Metadata at: http://www.mrlc.gov/nlcd01_data.php 
Alternate URL: http://nationalmap.gov/viewer.html. 
US Geological Survey (USGS) (2003) [metadata]; Sioux Falls SD: USGS. Accessed 13 2008.  

The Riverscape Analysis Project Watersheds;  
http://rap-arcgis.ntsg.umt.edu/drupal/metadata/metadata.htm 

SNAP temperature projections: http://www.snap.uaf.edu/data.php 

http://www2.borough.kenai.ak.us/GISDept/Metadata/Parcels.htm
ftp://ftp.borough.kenai.ak.us/GIS/Downloads/FGDC/Trans_RoadSegment/Trans_RoadSegment.htm
ftp://ftp.borough.kenai.ak.us/GIS/Downloads/FGDC/Trans_RoadSegment/Trans_RoadSegment.htm
ftp://ftp.borough.kenai.ak.us/GIS/Downloads/FGDC/Trans_RailFeature/Trans_RailFeature.htm
http://dnr.alaska.gov/mdfiles/hydro_63360.html
http://geogateway.epa.gov/geoportal/rest/document?id=%7bCD57C83C-BB0F-4464-9D76-FF07A445570F%7d&xsl=metadata_to_html_full
http://geogateway.epa.gov/geoportal/rest/document?id=%7bCD57C83C-BB0F-4464-9D76-FF07A445570F%7d&xsl=metadata_to_html_full
http://datagateway.nrcs.usda.gov/
http://www.mrlc.gov/nlcd01_data.php
http://nationalmap.gov/viewer.html
http://rap-arcgis.ntsg.umt.edu/drupal/metadata/metadata.htm
http://www.snap.uaf.edu/data.php
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Appendix E 
University of Alaska Institutional Review Board approval 

(
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Appendix F 
Interview consent form 

CONSENT FORM 

Historical Land Use Effects on Salmon Sustainability in Alaska's Kenai River Watershed 

DESCRIPTION: This project studies development’s influence on salmon habitat in the Kenai 
River.  Its goal is to improve land and river management by shedding light on factors that protect 
or endanger future salmon runs.  Its scope includes: 

• the history of land use in the Kenai River Watershed,
• the condition of spawning and juvenile salmon habitat in the river system, and
• policies and practices involving the river and adjacent lands.

RISKS:  Someone reading my results might figure out your identity based on the quotes or 
context.   

BENEFITS: Your observations may provide valuable information or insights that will help 
preserve Kenai River salmon for future generations.   

CONFIDENTIALITY: You do not have to answer any question you don’t want to, and you can 
keep your identity private.  If you change your mind and decide later you do not want your 
comments used, you may contact me and I will remove them from the study. 

IF you want your identity to remain confidential, please check here:  ____  

IF you do NOT want your interview put in the university library archive for potential future 
listening, please check here: ____ 

IF you want me to verify with you any quotes or paraphrasing of your remarks before the final 
report is submitted, please check here: ____ 

IF you want to receive a summary of the final report findings, please check here: ____ 

I give permission for S. Loshbaugh to interview me or my child and to use that interview in her 
research.  I understand that answering questions is voluntary, and I may withdraw from the 
project at any time. 

________________________________________________________________________ 
Name (interviewee)        date 

________________________________________________________________________ 
Name (parent if interviewee is younger than 18)    date 

[OVER PLEASE…] 
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Contact information (required if you want quotes verified or a report summary) 

________________________________________________________________________ 
e-mail 

Telephone 

Mailing address 

My contact information: 

Shana Loshbaugh 
Resilience and Adaptation Program, University of Alaska Fairbanks 
sloshbau@alaska.edu 
907-460-7554 
1257 Richard Berry Dr. 
Fairbanks AK 99709 

mailto:sloshbau@alaska.edu
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Appendix G 
People interviewed 

Table 33: People interviewed for this project.  Names marked with asterixes were not recorded; others were 
recorded and transcribed.  This list does not include people who answered questions or provided targeted 
information over the telephone or via e-mail. 

Name Year Brief Description 
Anonymous 2010 RiverQuest property owner 
Bagley, Dale 2009 Realtor, former KPB mayor 
Berg, Ed 2009 Kenai NWR ecologist 
Bonebrake, Steve 2009 Soldotna city public works director 
Boraas, Alan 2009 Anthropologist, Kenai Peninsula College 
Brabets, Tim 2010 USGS hydrologist 
Carmichael, Andrew 2009 Soldotna city parks & recreation director 
Cassidy, Catherine* 2006 Kenai Watershed Forum founder, local historian 
Cho, Dohn 2009 Sport-fish guide, campground owner 
Coble, Geoff 2010 Hydrologist, private consultant 
Connors, Joe 2010 Sport-fish guide, resort owner, KRSMA president 
Czarnezki, John 2009 Planner, KPB river center 
Dixon, Jerry 2009 Retired educator, outdoor adventurer 
Dudley, Roy 2009 Former KPB planner,  private consultant 
Edwards, Mike 2010 USFWS Soldotna fisheries office outreach 
English, Monica* 2009 AK DEC engineer & inspector 
Fair, Clark 2009 Retired educator, local historian 
Farnsworth, Dolly 2009 Soldotna founder, former mayor 
Fisler, Suzanne 2009 State park ranger, river center archivist 
Flagg, Loren 2009 Retired ADFG fisheries biologist, sport guide 
Frenzel, Steven A 2010 USGS hydrologist 
Gabler, Jane 2009 KPB river center floodplain specialist 
Gease, Ricky 2010 Director of Kenai River Sportfishing Assn. (KRSA) 
Goings, Al 2010 Kenai Keys property owner 
Golden, Jim 2010 Former tackle shop owner, member KRSA 
Gracz, Mike 2009 Hydrologist, local wetlands specialist 
Gray, Paul 2009 Documentary videographer, riverfront resident 
Holland, Brian Keith 2009 Septic specialist, son of Jerry 
Holland, Jerry 2009 Septic specialist, former realtor 
Johnson, Brent 2009 Commercial fisherman, borough assemblyman 
Johnston, Rick* 2011 Kenai NWR lands manager 
King, Mary 2009 ADFG fish habitat biologist 
Knight, Paul* 2010 KPB real-estate appraiser 
Kobylarz, Stephanie* 2009 Kenai Watershed Forum GIS specialist 
Koch, Rick* 2009 City Manager, Kenai 
Kraxberger, Betty 2009 Homesteader, well-drilling specialist 
Lancaster, Ken 2010 Realtor, former mayor of Soldotna, KRSMA 
Lehner, Devony 2010 Soil & Water Conservation Service, author 
Litchfield, Ginny 2009 ADFG fish habitat biologist, river center 
Martin, Blair 2010 KPB planning commissioner, campground owner 
Martin, Milli 2010 Borough assemblyman 
McKinley, Lee 2009 ADFG fish habitat biologist, river center 
McLane, Sam 2009 Civil engineer, former real estate developer 
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Merkes, Grace 2009 Former borough assemblyman, local historian 
Mohorcich, John 2010 Manager KPB river center 
Mullen, Frank Jr. 2010 Former borough assemblyman, commercial fisherman 
Mullen, Margaret 2009 Soldotna founder, local historian, mother of Frank 
Painter, Mona 2010 Local historian, Cooper Landing specialist 
Parker, Katherine 2009 Homesteader, retired journalist, local historian 
Penner, Naomi Gaede 2009 Local historian, writer 
Reger, Dick 2009 Retired geologist, local historian 
Ruffner, Robert 2010 Director, Kenai Watershed Forum; geomorphologist 
Seaman, Glenn 2010 Retired ADFG biologist; PI in “309” studies 
Sinclair, Jack 2009 State parks KP area superintendent, KRSMA liaison 
Sprague, Pete 2010 Borough assemblyman, river kayaker 
Tarbox, Ken 2010 Retired ADFG fisheries biologist, task force member 
Titus, Gary 2010 Kenai NWR historian, former “fish cop” ranger 
Trasky, Lance 2010 Retired regional director ADFG habitat division 
Trefon, Brenda 2009 Educator for Kenaitze Indian Tribe, KRSMA member 
Wartinbee, David 2009 Professor of stream ecology, Kenai Peninsula College 
Wood, Rick 2009 Manager, Soldotna wastewater treatment plant 
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Appendix H 
Watershed comparison meta-analysis tables 

Table 34: Watersheds compared.  Description by latitude, area, and USGS Hydrologic Unit Code (HUC). 
Some larger watersheds are listed by 7th, rather than 8th-level HUC; some smaller watersheds are lumped in 
the same 8th-level HUC.  Canada has its own watershed identification codes not listed here.  The meta-
analysis using these watersheds is discussed in Ch. 3 (methods) and Ch. 9.  Sources: Latitude from Google 
Earth; area from the Riverscape Analysis Project; HUC from various USGS web sites. 

Watersheds compared 
Latitude Area Area  USGS 

Name at mouth (mi2) (km2)  HUC # 

Napa 38°04’ 340 881 18050002 
Russian 38°27’ 1,481 3,836 18010110 
Gualala 38°46’ 298 771 18010109 
Navarro 39°12’ 317 820 18010108 
Mattole 40°18’ 292 756 18010107 
Eel 40°38’ 3,684 9,542 1801010 
Mad 40°57’ 496 1,284 18010102 
Smith 41°57’ 722 1,870 18010101 
Chetco 42°03’ 353 913 17100312 
Coquille 43°07’ 1,051 2,722 17100305 
Coos 43°21’ 568 1,471 17100304 
Umpqua 43°40’ 4,666 12,084 1710030 
Siuslaw 43°59’ 775 2,006 17100206 
Alsea 44°25’ 471 1,221 17100205 
Nestucca 45°10’ 247 640 17100203 
Tillamook Bay 45°34’ 497 1,288 17100203 
Nehalem 45°39’ 847 2,193 17100202 
Willapa 46°42’ 453 1,173 17100106 
Chehalis 46°57’ 2,160 5,595 1710010 
Queets 47°32’ 452 1,170 17100102 
Hoh 47°45’ 297 770 17100101 
Quillayute 47°54’ 627 1,624 17100101 
Snohomish 48°01’ 1,797 4,654 17110011 
Dungeness 48°09’ 197 511 17110020 
Stillaguamish 48°14’ 755 1,955 17110008 
San Juan 48°34’ 256 663 
Cowichan 48°45’ 477 1,235 
Nooksack 48°46’ 833 2,158 17110004 
Nanaimo 49°08’ 320 828 
Gold 49°41’ 387 1,003 
Squamish 49°41’ 1,461 3,785 
Toba Inlet 50°29’ 678 1,756 
Nimpkish 50°34’ 690 1,786 
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Homathko 50°59’ 2,206 5,714 
Klinaklini 51°06’ 2,168 5,615 
Wannock 51°41’ 1,516 3,927 
Bella Coola 52°23’ 1,940 5,025 
Dean 52°49’ 3,008 7,790 
Kitlope 53°15’ 1,238 3,206 
Skeena 54°12’ 19,839 51,383 
Nass 54°59’ 7,980 20,669 
Stikine 56°42’ 19,338 50,084 19010201 
Meshik 56°47’ 529 1,371 19030201 
Cinder 57°18’ 340 880 19020702 
Ugashik 57°30’ 1,622 4,201 19030202 
Karluk 57°34’ 242 626 19020701 
Egegik 58°13’ 2,748 7,117 19030203 
Taku 58°32’ 6,810 17,639 19010301 
Naknek 58°43’ 3,716 9,624 19030204 
Igushik 58°43’ 821 2,126 19030304 
Togiak 59°04’ 1,776 4,600 19030305 
Nushagak 59°21’ 12,117 31,383 1903030 
Alsek 59°24’ 11,653 30,181 19010401 
Chilkat 59°25’ 1,358 3,517 19010303 
Anchor 59°46’ 217 562 19020301 
Bering 60°11’ 436 1,128 19010402 
Crescent 60°14’ 254 657 19020602 
Kenai 60°33’ 2,138 5,537 19020302 
Little Susitna 61°15’ 417 1,081 19020505 
Susitna 61°16’ 19,900 51,541 1902050 
Eagle 61°19’ 241 624 19020401 
Matanuska 61°37’ 2,093 5,422 19020402 
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Table 35:  Human population and road density in watersheds compared.  The 2000-1 density figures are 
calculated from the 2000-1 population numbers shown; the 1980 and 1950 densities were calculated from 
US and British Columbia census reports.  Road density units are mi/mi2.  Other sources are: aCalifornia 
Dept. of Finance (undated) http://www.dof.ca.gov/research/ demographic/reports/census-surveys/historical 
_1850-2000/; bNMFS 2010; cDownie et al. 2002; dUS Census Bureau 2003a (Oregon); eUS Census Bureau 
2003b (Washington); fOlson 2010; gFraser Valley Guide undated; hBritish Columbia Data Services 2011; 
iWikipedia undated; jADLWD 2011; kFison 2009; lHiggins 2009; mEPA 2007; nMattole Restoration 
Council et al. 2005; oMaguire 2001; pBowers 2004 (Road Density Analysis (for coastal Oregon) [data 
spreadsheet e-mailed to S. Loshbaugh in 2011]. Oregon Dept. of Fish and Wildlife, Fish Div., Natural 
Resources Information Management Program); qSiuslaw Basin Council and Ecotrust 2002; rUSFS and 
BLM 1997, BLM 1995, BLM 1996, USFS and BLM 1999, and MidCoast Watersheds Council 2006; 
sBarczak 1998; tJohnson & Maser 1999; uJacobson 2006 (Puget_basin.zip [data files John Jacobson sent to 
S. Loshbaugh in 2011] Olympia: Washington Dept. of Fish and Wildlife, Habitat Program); vMinistry of 
Water, Land and Air Protection (British Columbia) 2002; wcalculated by author using maps from Google 
Earth and Valencia 2008; xKesti et al. 2004; yKobylarz 2011; zMat-Su Salmon Partnership 2010 

Watershed 2000-1 2000 1980 1950 1900  road 
Name population ppl/mi2 ppl/mi2 ppl/mi2 ppl/mi2 density 
Napa 241,039a 565.82 421.37 170.52 57.31 3.3l 
Russian 268,102a 180.78 92.72 21.02 7.89 4.4b 
Gualala 1,497b 5.02 4.8b 
Navarro 3,009b 9.55 5.5b 
Eel 23,811a 6.46 4.94 2.68 0.44 
Mad 31,385a 63.15 30.98 5.41 0.96 4.2m 
Mattole 1,200c 4 6.2n 
Smith 8034a 10.2 7.51 2.16 0.89 
Chetco 13,328d 16.45 11.49 1.6o 
Coquille 20,694d 20.73 20.68 7.71 1.91 4.5p 
Coos 36,434d 76.88 78.87 13.13 2.94 4.7p 
Umpqua 100,399d 19.93 14.17 1.04 0.22 4p 
Siuslaw 17,333d 17.54 18.53 1.41 3.7q 
Alsea 10,918d 22.28 18.61 10.83 2.89 3.9r 
Nestucca 33,742d 130.78 78.98 25.72 5.50 3.9s 
Tillamook Bay 16,300d 32.58 9.12 2.87 0.17 4.3p 
Nehalem 8,293d 11.44 26.82 10.55 1.92 2.4t 
Willapa 10,046e 18.29 17.86 
Chehalis 141,000e 66.57 63.89 55.49 5.74 
Queets 280e 0.5 0.81 
Hoh 280e 0.5 0.52 
Quillayute 6747e 15.58 18.51 6.74 
Dungeness 23,166e 81.78 46.98 9.56 1.53u 
Snohomish 341,814f 182.7 85.60 39.05 5.75 3.07u 
Stillaguamish 54,853e 95.37 38.15 18.36 3.59u 
Nooksack 50,200e,g 67.59 39.37 25.01 0.78 3.17u 
San Juan 3801h 14.85 2.88v 
Cowichan 36,596h 37.83 9.53 4.56 3.98v 

http://www.dof.ca.gov/research/%20demographic/reports/census-surveys/historical%20_1850-2000/
http://www.dof.ca.gov/research/%20demographic/reports/census-surveys/historical%20_1850-2000/
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Nanaimo 7801h 17.76 7.62 5.29 
Gold 6283h 16.24 18.27 8.91 1.26v 
Nimpkish 1230h 0.66 1.61v 
Squamish 15,042h 12.01 8.21 0.47 1.47v 
Toba Inlet 988h 0.66 0.43v 
Homathko 2548h 0.71 0.68 0.32 0.21v 
Klinaklini 886h 0.18 0.20 0.28 0.18v 
Wannock 96h 0.032 0.13v 
Bella Coola 2,122h 1.28 0.31 0.54 0.17v 
Dean 143h 0.019 0.02 0.03 0.3v 
Kitlope 0h 0 0.05v 
Skeena 33,966h 3.41 4.25 1.16 0.46v 
Nass 1900h 0.19 0.26 0.14 0.15v 
Stikine 1525h 0.019 0.02 0.01 0.02v 
Taku  123h 0.018 0.02v 
Alsek  560h 0.048 0.022w 
Chilkat 510i,j 0.38 0.35 0.07 0.06w 
Bering 0j 0 0.00 0.00 0x 
Anchor 2,190j 10.09 1.04 0.30 1.93y 
Kenai 18,169j 8.4981 2.64 0.14 0.08 0.45y 
Eagle 20,610k 88.84 36.64 4.31 
Little Susitna 14,930j 35.8 6.68 0.60 0.542z 
Susitna 5,709j 0.29 0.17 0.036z 
Crescent 0j 0 0.00 0.00 

 Karluk 27j 0.11 0.40 0.60 0.019w 
Meshik 0j 0 
Ugashik 111j 0.068 0.04 0.07 
Cinder 0j 0 
Naknek 1,257j 0.34 0.27 0.05 
Egegik 116j 0.042 0.03 0.04 
Nushagak 819j 0.068 0.03 0.03 
Igushik 399j 0.49 0.36 0.18 0.01w 
Togiak 878j 0.49 0.30 0.06 
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Table 36: Land cover data, expressed as percentage of total watershed area.  Closed-canopy forest data are 
from the European Space Agency’s GLOBCOVER 2009 project (Bontemps et al. 2011).  Other sources: (a) 
USGS 2010; (b) NMFS 2010; (c) Powell et al. 2008; (d) Purser and Simmonds 2008; (e) inferred because 
area has no human habitation; (f) Kobylarz 2011; (g) Adamus, Larsen, and Scranton 2005; (h) USFWS 
2009; (i) Municipality of Anchorage 2011; (j) Mat-Su Salmon Partnership 2010. 

Watershed % closed % % 

Name 
canopy 
forest 

imper-  
vious 

wet-  
lands 

Napa 62.2 6a 
Russian 68.55 2.81b 
Gualala 78.39 0.12b 
Navarro 74.41 0.14b 
Eel 7.72 0.2a 
Mad 76.13 0.3a 
Mattole 72.1 0.1a 
Smith 78.4 0.2a 
Chetco 80.29 
Coquille 73.67 0.5a 2.24g 
Coos 68.6 1.2a 3.11g 
Umpqua 78.12 0.5a 0.46g 
Siuslaw 72.52 0.5a 1.05g 
Alsea 71.16 0.5a 0.3g 
Nestucca 70.31 1.59g 
Tillamook Bay 74.32 1.34g 
Nehalem 70.38 0.6a 0.25g 
Willapa 71.31 3.43g 
Chehalis 72.47 4.64h 
Queets 55.59 2.6h 
Hoh 52.86 3.83h 
Quillayute 53.98 2.52h 
Dungeness 52.1 1.15h 
Snohomish 54.08 2.35c 3.94h 
Stillaguamish 56.18 1.20d 2.23h 
Nooksack 61.48 4.56h 
San Juan 1.45 
Cowichan 0.72 
Nanaimo 7.49 
Gold 44.95 
Nimpkish 42.16 
Squamish 21.49 
Toba Inlet 13.21 
Homathko 12.83 
Klinaklini 9.4 
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Wannock 20.37 
Bella Coola 17.13 
Dean 20.06 
Kitlope 10.15 
Skeena 23.55 
Nass 18.71 
Stikine 6.76 
Taku 6 
Alsek 0.45 
Chilkat 0.91 
Bering 4.57 0e 
Anchor 0 1.64f 48.19f 
Kenai 7.78 1.23f 17.52f 
Eagle 0.17 3.17i 
Little Susitna 1.48 0.26j 
Susitna 0.24 3.59j 
Crescent 0.63 
Karluk 0.38 
Meshik 0 
Ugashik 0.21 
Cinder 0 
Naknek 0.93 
Egegik 0.17 
Nushagak 0.15 
Igushik 0.11 
Togiak 0.14 
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Appendix I 
Salmon Stock Status Index 

Table 37:  Salmon Stock Status Index.  Underlying data for calculating the “salmon stock status” index.  
Each stock with a known status was scored 0 if extinct, 1 if endangered, 2 if threatened, and 3 if healthy.  
The mean score of all stocks became the index.  Not all salmon occurred naturally in each watershed.  The 
“other” category included trout and char if information was available.  For methodology, see Ch. 3.5.3. 

Sources: (a) Good, Waples, and Adams 2005; (b) Myers et al. 1998; (c) Moyle, Israel, and Purdy 2008; (d) 
Yoshiyama & Moyle 2010; (e) Weitkamp et al. 1995; (f) Gustafson et al. 2007 (Appendix); (g) Nickelson 
2001; (h) http://www.dfw .state.or.us/fish/ONFSR/report.asp; (i) Washington Dept. of Fish & Wildlife 
2002 SaSI; (j) Nehlsen, Williams, and Lichatowich 1991; (k) British Columbia Conservation Foundation 
2003 (l) Labelle 2009; (m) Golder Associates Inc. 2005; (n) Thomson & MacDuffee 2002; (o) Gottesfeld, 
Rabnett, and Hall 2002; (p) Munro & Volk 2010; (q) Nemeth et al. 2010; (r) Kerkvliet & Burwen 2010; (s) 
Brabets & Ourso 2006; (t) Bosch 2010; (u) Van Will et al. 2009; (v) Gustafson et al. 1997; (w) Riddell 
2004; (x) Huntington, Nehlsen, and Bowers 1996; (y) Busby et al. 1996; (z) Ahrens 2004; (aa) Johnson et 
al. 1999; (ab) Napier et al. 2008; (ac) Waller & Stevenson 2004; (ad) Slaney 2005; (ae) Levy 2006. 

Chinook Coho 
River 
name 

Salmon 
Stock 
Status 
Index 

# 
of 
stocks 

extinct 

endangered 

threatened 

healthy 

unknow
n 

extinct 

endangered 

threatened 

healthy 

unknow
n 

Napa 0.50 3 0b 0b 0b 0b 1b 1e 0e 0e 0e 0e 
Russian 1.00 5 0a 0a 0a 0a 0a 1f 1a 0a 0a 0a 
Gualala 1.00 3 1b 0b 0b 0b 0b 0e 1e 0e 0e 0e 
Navarro 1.33 3 1c 0b 0b 0b 0b 0e 0e 1e 0e 0e 
Mattole 1.00 4 0b 1b 0b 0b 0b 0e 1e 0e 0e 0e 
Eel 1.00 11 4d 0d 2d 0d 0d 0d 0d 1d 0d 0d 
Mad 1.20 6 1b 0b 1b 0b 0b 0e 1e 0e 0e 0e 
Smith 1.83 7 0b 1b 1b 0b 0b 0e 1e 0e 0e 0e 
Chetco 2.00 4 0b 0b 1b 0b 0b 0e 0e 1e 0e 0e 
Coquille 1.88 9 0b 1b 0b 2b 0b 0e 0e 1g 1e 0e 
Coos 1.80 7 0b 0b 0b 1b 1b 0e 0e 1g 1e 0e 
Umpqua 1.82 11 0b 1b 0b 2b 0b 0e 1e 1g 0e 0e 
Siuslaw 2.00 6 0b 0b 0b 2b 0b 0e 0e 1g 0e 0e 
Alsea 1.83 7 0b 0b 1b 2b 0b 0e 0e 1g 0e 0e 
Nestucca 1.80 6 0b 0b 1b 1b 0b 0e 1g 0e 0e 0e 
Tillamook 2.23 14 0b 0b 3b 5b 0b 0e 1g 0e 0e 0e 
Nehalem 2.00 7 0b 0b 1b 1b 0b 0e 0e 1g 0e 0e 
Willapa 2.89 23 0i 2i 1i 0i 0i 0i 6i 1e 
Chehalis 2.59 34 1f 0i 4i 5i 1i 0i 1i 7i 0i 
Queets 2.67 14 1i 1i 2i 0i 0i 0i 3i 0i 
Hoh 3.00 8 0i 0i 2i 0i 0i 0i 1i 0i 
Quillayute 3.00 22 0i 0i 6i 2i 0i 0i 5i 0i 
Dungeness 1.50 10 1i 0i 0i 0i 0i 0i 0i 1i 
Snohomish 2.50 19 1f 0i 2i 0i 0i 0i 0i 4i 0i 
Stillaguamish 2.28 17 1j 0i 2i 0i 0i 0i 0i 1i 1i 
Nooksack 1.14 18 1f 2i 0i 0i 1i 0i 0i 0i 2i 
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Cowichan 2.38 9 1f 0k 0k 1k 0k 0k 0k 0k 1k 0k 
Nanaimo 1.50 6 0l 0l 1l 0l 0l 0k 0k 0k 0k 1k 
San Juan 2.50 4 0k 0k 0k 1k 0k 0k 0k 0k 0k 0k 
Gold 2.80 5 0k 0k 0k 1k 0k 0k 0k 0k 0k 0k 
Nimpkish 2.00 9 0l 0l 1l 0l 0l 0l 0l 1l 0l 0l 
Squamish 1.57 8 0k 1k 0k 0k 0k 0m 0m 1m 0m 0m 
Toba Inlet 1.50 6 0k 1k 0k 0k 0k 0k 1k 0k 0k 0k 
Homathko 2.00 6 0k 0k 0k 1k 0k 0k 0k 0k 0k 0k 
Klinaklini 1.83 6 0k 1k 0k 0k 0k 0k 0k 0k 0k 0k 
Bella Coola 2.46 14 0n 0n 0n 1n 0n 0n 0n 0n 0n 1n 
Dean 2.40 8 0n 1n 0n 0n 0n 0n 0n 0n 0n 1n 
Kitlope 2.00 5 0n 1n 0n 0n 0n 0n 0n 0n 0n 1n 
Wannock 2.00 5 0n 0n 1n 0n 0n 0k 0k 0k 0k 0k 
Skeena 2.11 62 0o 4o 4o 2o 3o 0o 6o 3o 4o 0o 
Nass 2.25 86 0n 8n 2n 0n 1n 0n 0n 2n 3n 8n 
Stikine 3.00 16 0p 0p 0p 1p 0p  
Taku 3.00 14 0p 0p 0p 1p 0p 0p 0p 0p 1p 0p 
Alsek 2.80 5 0p 0p 0p 1p 0p 0k 0k 0k 0k 0k 
Chilkat 2.00 4 0p 0p 0p 1p 0p 0p 0p 0p 0p 1p 
Bering 3.00 3 0p 0p 0p 1p 0p 0p 0p 0p 1p 0p 
Karluk 2.80 5 0q 0q 1q 0q 0q 0p 0p 0p 0p 0p 
Anchor 3.00 3 0r 0r 0r 1r 0r 0r 0r 0r 1r 0r 
Kenai 3.00 5 0p 0p 0p 2p 0p  
L Susitna 3.00 2 0p 0p 0p 1p 0p 0p 0p 0p 1p 0p 
Susitna 2.90 15 0p 0p 0p 10p 1p 
Crescent 3.00 6 0s 0s 0s 1s 0s 0s 0s 0s 0s 1s 
Eagle 2.50 6 0t 0t 1t 0t 0t 0t 0t 0t 0t 1t 
Cinder 3.00 1 
Meshik 3.00 1 
Ugashik 3.00 1 
Egegik 3.00 2 0p 0p 0p 0p 1p 
Naknek 3.00 2 0p 0p 0p 1p 0p 
Nushagak 3.00 3 0p 0p 0p 1p 0p 
Igushik 3.00 1 
Togiak 3.00 2 0p 0p 0p 0p 1p 

Sockeye Pink Chum 
River 
name 

extinct 

endangered 

threatened 

healthy 

unknow
n 

extinct 

endangered 

threatened 

healthy 

unknow
n 

extinct 

endangered 

threatened 

healthy 

unknow
n 

Napa 0a 0a 0a 0a 0a 0b 0b 0b 0b 1b 0a 0a 0a 0a 0a 
Russian 0a 0a 0a 0a 0a 0a 0a 0a 0a 0a 0a 0a 0a 0a 0a 
Gualala 0a 0a 0a 0a 0a 1b 0b 0b 0b 0b 0a 0a 0a 0a 0a 
Navarro 0a 0a 0a 0a 0a 1c 0b 0b 0b 0b 0a 0a 0a 0a 0a 
Mattole 0a 0a 0a 0a 0a 0b 1b 0b 0b 0b 0a 0a 0a 0a 0a 
Eel 0a 0a 0a 0a 0a 4d 0d 2d 0d 0d 0a 0a 0a 0a 0a 
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Mad 0a 0a 0a 0a 0a 1b 0b 1b 0b 0b 0a 0a 0a 0a 0a 
Smith 0a 0a 0a 0a 0a 0b 1b 1b 0b 0b 0a 0a 0a 0a 1c 
Chetco 0a 0a 0a 0a 0a 0b 0b 1b 0b 0b 0a 0a 0a 0a 0a 
Coquille 0h 0h 0h 0h 0h 0b 1b 0b 2b 0b 1h 0h 0h 0h 0h 
Coos 0h 0h 0h 0h 0h 0b 0b 0b 1b 1b 1h 0h 0h 0h 0h 
Umpqua 0h 0h 0h 0h 0h 0b 1b 0b 2b 0b 1h 0h 0h 0h 0h 
Siuslaw 0h 0h 0h 0h 0h 0b 0b 0b 2b 0b 1h 0h 0h 0h 0h 
Alsea 0h 0h 0h 0h 0h 0b 0b 1b 2b 0b 1h 0h 0h 0h 0h 
Nestucca 0h 0h 0h 0h 0h 0b 0b 1b 1b 0b 0h 1h 0h 0h 0h 
Tillamook 0h 0h 0h 0h 0h 0b 0b 3b 5b 0b 0h 0h 1h 0h 0h 
Nehalem 0h 0h 0h 0h 0h 0b 0b 1b 1b 0b 0h 0h 1h 0h 0h 
Willapa 0a 0i 0i 0i 0i  0i 2i 1i 0i 0a 0i 0i 3i 3i 
Chehalis 0a 0i 0i 0i 0i 1f 0i 4i 5i 1i 0a 0i 0i 3i 0i 
Queets 0a 0i 0i 0i 1v 1i 1i 2i 0i 0a 0i 0i 0i 1i 
Hoh 0a 0i 0i 0i 1v 0i 0i 2i 0i 0a 0i 0i 0i 1i 
Quillayute 0a 0i 0i 0i 1v 0i 0i 6i 2i 0a 0i 0i 0i 1i 
Dungeness 0a 0i 0i 0i 1v 1i 0i 0i 0i 0a 0i 0i 0i 2i 
Snohomish 0a 0i 0i 0i 0i 1f 0i 2i 0i 0i 0a 0i 0i 2i 1i 
Stillaguamish 0a 0i 0i 0i 1v 1j 0i 2i 0i 0i 0a 0i 0i 2i 0i 
Nooksack 0a 0i 0i 0i 1v 1f 2i 0i 0i 1i 0a 0i 0i 1i 2i 
Cowichan 0k 0k 0k 0k 1k 1f 0k 0k 1k 0k 0l 0l 0l 1l 0l 
Nanaimo 0k 0k 0k 0k 0k 0l 0l 1l 0l 0l 0l 0l 0l 1l 0l 
San Juan 0k 0k 0k 0k 0k 0k 0k 0k 1k 0k 0k 0k 0k 1k 0k 
Gold 0l 0l 1l 0l 0l 0k 0k 0k 1k 0k 0k 0k 0k 1k 0k 
Nimpkish 0l 0l 2l 0l 0l 0l 0l 1l 0l 0l 0l 0l 1l 0l 0l 
Squamish 0m 0m 0m 0m 1m 0k 1k 0k 0k 0k 0u 0u 1u 0u 0u 
Toba Inlet 0k 0k 0k 0k 0k 0k 1k 0k 0k 0k 0u 0u 1u 0u 0u 
Homathko 0k 0k 0k 0k 0k 0k 0k 0k 1k 0k 0u 0u 1u 0u 0u 
Klinaklini 0k 1k 0k 0k 0k 0k 1k 0k 0k 0k 0u 0u 1u 0u 0u 
Bella Coola 0w 0w 4w 2w 2w 0n 0n 0n 1n 0n 0n 0n 0n 1n 0n 
Dean 0w 0w 0w 1w 2w 0n 1n 0n 0n 0n 0k 0k 0k 1k 0k 
Kitlope 0w 0w 0w 1w 0w 0n 1n 0n 0n 0n 0k 0k 1k 0k 0k 
Wannock 0k 0k 1ae 0k 1w 0n 0n 1n 0n 0n 0n 1n 0n 0n 0n 
Skeena 2o 3o 0o 8o 0o 0o 4o 4o 2o 3o 0o 0o 7o 2o 0o 
Nass 0w 0w 3w 3w 2w 0n 8n 2n 0n 1n 0n 3n 4n 1n 2n 
Stikine 0p 0p 0p 2p 0p 0p 0p 0p 1p 0p  
Taku 0p 0p 0p 1p 0p 0p 0p 0p 1p 0p  
Alsek 0p 0p 0p 2p 0p 0p 0p 0p 1p 0p 0k 0k 0k 1k 0k 
Chilkat 0p 0p 0p 1p 0p 0p 0p 0p 1p 0p 0p 0p 0p 0p 1p 
Bering 0p 0p 0p 0p 1p 0p 0p 0p 1p 0p  
Karluk 0p 0p 0p 2p 0p 0q 0q 1q 0q 0q  
Anchor 0r 0r 0r 0r 0r 0r 0r 0r 1r 0r 0r 0r 0r 0r 0r 
Kenai 0p 0p 0p 3p 0p 0p 0p 0p 2p 0p 
L Susitna      0p 0p 0p 1p 0p 
Susitna 0p 0p 1p 0p 3p 0p 0p 0p 10p 1p 
Crescent 0p 0p 0p 1p 0p 0s 0s 0s 1s 0s 0s 0s 0s 1s 0s 
Eagle 0t 0t 0t 0t 0t 0t 0t 1t 0t 0t 0t 0t 0t 0t 1t 
Cinder 0p 0p 0p 1p 0p 
Meshik 0p 0p 0p 1p 0p 
Ugashik 0p 0p 0p 1p 0p 
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Egegik 0p 0p 0p 1p 0p 0p 0p 0p 0p 1p  
Naknek 0p 0p 0p 1p 0p 0p 0p 0p 1p 0p  
Nushagak 0p 0p 0p 1p 0p 0p 0p 0p 1p 0p 0p 0p 0p 0p 1p 
Igushik 0p 0p 0p 1p 0p  
Togiak 0p 0p 0p 1p 0p 0p 0p 0p 0p 1p  

Steelhead Other 
River 
name 

extinct 

endangered 

threatened 

healthy 

unknow
n 

extinct 

endangered 

threatened 

healthy 

unknow
n 

Napa 0y 1j 0y 0y 0y 0aa 0aa 0aa 0aa 0aa 
Russian 0a 0a 1a 0a 0a 0aa 0aa 0aa 0aa 0aa 
Gualala 0y 0y 1y 0y 0y 0aa 0aa 0aa 0aa 0aa 
Navarro 0y 0y 1y 0y 0y 0aa 0aa 0aa 0aa 0aa 
Mattole 0y 1c 0c 0y 0y 0aa 0aa 0aa 0aa 1aa 
Eel 0d 2d 1d 0d 0d 0aa 0aa 0aa 0aa 1aa 
Mad 0y 1j 1c 0y 0y 0aa 0aa 0aa 0aa 1aa 
Smith 0y 1j 0y 1x 0y 0aa 0aa 0aa 1aa 0aa 
Chetco 0h 0h 1h 0h 0h 0aa 0aa 0aa 0aa 1aa 
Coquille 0h 1h 1h 0h 0h 0aa 0aa 0aa 0aa 1aa 
Coos 0h 1h 0h 0h 0h 0aa 0aa 0aa 0aa 1aa 
Umpqua 0h 1h 1h 2h 0h 0aa 1aa 0aa 0aa 0aa 
Siuslaw 0h 0h 1h 0h 0h 0aa 0aa 0aa 0aa 1aa 
Alsea 0h 1h 0h 0h 0h 0aa 0aa 0aa 0aa 1aa 
Nestucca 0h 0h 1h 0h 0h 0aa 0aa 0aa 0aa 1aa 
Tillamook 0h 1h 2h 0h 0h 0aa 0aa 0aa 0aa 1aa 
Nehalem 0h 1h 1h 0h 0h 0aa 0aa 0aa 0aa 1aa 
Willapa 0a 0i 0i 6i 0i 0aa 0aa 0aa 0aa 1aa 
Chehalis 0a 0i 3i 4i 3i 0aa 0aa 1ab 0aa 1aa 
Queets 0a 0i 0i 2i 2i 0aa 0aa 0aa 0aa 1aa 
Hoh 0a 0i 0i 1i 1i 0aa 0aa 0aa 0aa 1aa 
Quillayute 0a 0i 0i 3i 3i 0aa 0aa 0aa 0aa 1aa 
Dungeness 0a 0i 1i 0i 1i 0aa 0aa 0aa 0aa 1aa 
Snohomish 0a 0i 3i 2i 1i 0aa 0aa 0aa 0aa 1aa 
Stillaguamish 0a 0i 2i 0i 2i 0ac 0ac 1ac 0ac 0ac 
Nooksack 0a 0i 0i 0i 5i 0aa 0aa 0aa 0aa 1aa 
Cowichan 0z 0z 1z 0z 0z 0k 0k 0ad 1k 0k 
Nanaimo 0z 1z 0z 0z 0z 0k 0k 0k 0k 0k 
San Juan 0z 1z 0z 0z 0z 0k 0k 0k 0k 0k 
Gold 0z 0z 0z 1z 0z 0k 0k 0k 0k 0k 
Nimpkish 0z 2z 0z 0z 0z 0k 0k 0k 0k 0k 
Squamish 0m 1m 0m 0m 0m 0k 0k 2ad 0k 0k 
Toba Inlet 0z 1z 0z 1z 0z 0k 0k 0k 0k 0k 
Homathko 0z 1z 0z 0z 0z 0k 0k 1ad 0k 0k 
Klinaklini 0z 1z 0z 0z 0z 0k 0k 0k 0k 0k 
Bella Coola 0z 1z 0z 0z 0z 0k 0k 0k 0k 0k 
Dean 0z 0z 1z 0z 0z 0k 0k 0k 0k 0k 
Kitlope 0k 0k 0k 0k 0k 0k 0k 0k 0k 0k 
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Wannock 0k 0k 0k 0k 0k 0k 0k 0k 0k 0k 
Skeena 0o 0o 2o 5o 1o 0o 0o 0o 0o 0o 
Nass 0z 0z 0z 16z 0z 0k 0k 0k 0k 0k 
Stikine 0z 0z 0z 13z 0z  
Taku 0z 0z 0z 11z 0z  
Alsek 0k 0k 1k 0k 0k 0k 0k 0k 0k 0k 
Chilkat 
Bering 
Karluk 
Anchor 0r 0r 0r 0r 1r 
Kenai 
L Susitna 
Susitna 
Crescent 0s 0s 0s 0s 0s 0s 0s 0s 0s 0s 
Eagle 0t 0t 0t 0t 0t 0t 0t 0t 1t 1t 
Cinder 
Meshik 
Ugashik 
Egegik 
Naknek 
Nushagak 
Igushik 
Togiak 
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Appendix J 
Local government ordinances and resolutions relating to land-use effects on Kenai River freshwater 

salmon habitat 

Note that this is just a sampling of actions I selected as most relevant.  For discussion, see Ch. 8.  Texts of 
the borough actions are online at http://www.borough.kenai.ak.us/assembly-clerk/legislation.  Source: 
Kenai Peninsula Borough 2012; city ordinance copies e-mailed from City of Soldotna in 2012. 

Kenai Peninsula Borough 
Title Date 

Res. 
84-45 

Providing for a Moratorium on Acceptance of Applications, Processing, or 
Approval of Subdivisions Involving Substandard Lot Sizes Where the 
Subdivisions are Proposed for the Purposes of Recreational Use 

21 Feb 
1984 

Ord. 
84-19 
subst. 

Amending Chapter 17.04 of the Borough Code to Add a New Section Prohibiting 
the Disposal of Borough Owned Lands Along Anadromous Fish Streams 

17 Apr 
1984 

PC 
Res. 
87-02 

Recommending No Further Action on the Kenai River Plan 
[Planning Commission] 

9 Feb 
1987 

Res. 
87-24 

Stating the Intent of the Assembly to Pursue Development of a Comprehensive 
Plan for the Kenai River Corridor 

17 Feb 
1987 

Ord. 
95-32 

An Ordinance Establishing the Kenai River System Habitat Protection Tax Credit 21 Nov 
1995 

Res. 
96-25 

A Resolution Supporting the Establishment of the Kenai River Center 19 Mar 
1996 

Ord. 
96-06 

An Ordinance Defining the Kenai River Watershed,  Establishing Areas for 
Regulation of Activities for Habitat Protection Within the Watershed and Enacting 
Land Use Restrictions Within Those Areas 

26 Apr 
1996 

Ord. 
00-08 

Amending the Kenai River Habitat Protection Ordinance to Include Other 
Anadromous Streams within the Kenai Peninsula Borough 

16 May 
2000 

Ord. 
08-03 

An Ordinance Amending KPB 14.40 and KPB 20.16 to Require Special Permit 
Conditions for the Design and Construction of Anadromous Waterbody Crossings 
and Rights-of-Way Accessing Waterbodies 

1 Apr 
2008 

Ord. 
11-09 

An Ordinance Amending KPB Chapter 21.18 Regarding Prior Existing Uses and 
Structures in the Anadromous Stream Habitat Protection District 

17 May 
2011 

Ord. 
11-12 

An Ordinance Amending KPB 21.18.025 to Add Additional Water Bodies Subject 
to Anadromous Stream Habitat Protection 

21 Jun 
2011 

City of Soldotna 
Title Date 

Ord. 
493 

An Ordinance Adopting a Revised Zoning Code, Title 17 of the Soldotna Municipal 
Code 

6 Jun 
1990 

Ord. 
508 

An Ordinance Repealing Requirements for Approval by Neighborhood Property 
Owners for Single Family Residential Uses in the Kenai River Overlay Zoning 
District 

17 Oct 
1990 

Ord. 
535 

An Ordinance Eliminating Notice, Agency Review and Hearing Requirements in the 
Kenai River Overlay Zoning District for Permitted Uses in Locations Where the Use 
Will Not Adversely Affect Erosion, Water Quality or Fish Habitat 

6 Nov 
1991 

Ord. 
547 

An Ordinance Making Textual Clarifications in the Zoning Code for Better 
Understanding and Ease of Enforcement 

15 Jul 
1992 

Ord. 
627 

An Ordinance Amending Title 17, Zoning, to Exempt Certain Habitat Protection 
Projects on Residential (Non-Commercial) Lots Adjacent to the Kenai River from 
the KROD Permit Process 

27 Mar 
1996 

http://www.borough.kenai.ak.us/assembly-clerk/legislation
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Appendix K 
Kenai Peninsula Borough Ord. 96-06 

KENAI PENINSULA BOROUGH 

ORDINANCE 96-06 

AN ORDINANCE DEFINING THE KENAI RIVER WATERSHED, 

ESTABLISHING AREAS FOR REGULATION OF ACTIVITIES FOR HABITAT PROTECTION 
WITHIN THE WATERSHED AND ENACTING LAND USE RESTRICTIONS WITHIN THOSE 

AREAS  

WHEREAS,the Kenai River is recognized as a critical natural resource and is very important to the 
economic well being and quality of life and lifestyle of the Kenai Peninsula Borough and its residents; and 

WHEREAS,numerous studies have been completed detailing and inventorying the complexity of the 
Kenai River; and  

WHEREAS,the aforementioned studies are unanimous in concluding that restricting land use is necessary 
to protect and preserve the riparian habitat of the Kenai River; and  

WHEREAS,the Kenai Peninsula Borough has authority for and is responsible for land use planning within 
its boundaries; and  

WHEREAS,the "Kenai River Comprehensive Plan - Goals and Objectives for the Kenai River Corridor" 
was adopted in Ordinance 87-48 as part of the borough's comprehensive plan; and  

WHEREAS,within one year from enactment of this ordinance the Assembly intends to expand the habitat 
protection area, as defined in this ordinance, to include anadromous Kenai River tributaries;  

NOW, THEREFORE, BE IT ORDAINED BY THE ASSEMBLY OF THE KENAI PENINSULA 
BOROUGH:  

SECTION 1.That a new chapter 21.18 to the borough code of ordinances be enacted to read: KENAI 
RIVER HABITAT PROTECTION  

21.18.010 Purpose. 

Establish measures for the protection of Kenai River Salmon spawning and rearing habitat are applied in a 
consistent manner while recognizing private property rights and providing cities the option to administer 
the ordinance within their boundaries. It is the intent of this ordinance to avoid duplicating regulations of 
state, federal, or municipal agencies and to minimize conflicts between those regulations and this 
ordinance.  

21.18.020 Findings. 

In enacting this ordinance the assembly finds numerous factors affect the habitat of the Kenai River. 
Among others these include bank erosion, bank trampling, pollution, inadequate tourism infrastructure, 
unsuccessful attempts to remedy bank erosion or protect and restore habitat, inconsistent regulations, 
logging, grazing, mining, wetland fill and drainage, excavation and fill of property, dredging, 
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inappropriately installed culverts, fuel storage, and maintenance of existing structures. The assembly finds 
that the sensitivity of the river area requires general prohibition of activities within an area immediately 
adjacent to the Kenai River and only activities which do not damage the habitat should be allowed. The 
assembly finds that certain activities having minor impact and that existing state, federal and local laws and 
regulations contain sufficient controls on these activities that further regulation is not currently needed. The 
assembly further finds that fuel storage and significant removal of vegetation within the 100-year flood 
plain along the Kenai River and its tributaries need regulation to protect the Kenai River salmon habitat.  

21.18.030 Periodic Review. 

As part of its role in comprehensive planning the planning department shall prepare an assessment of the 
benefits and effectiveness of this chapter after one year, with a review every two years thereafter. In 
preparing this evaluation the planning commission shall hold at least one public hearing.  

21.18.035 Kenai River watershed district. 

There is established a Kenai River watershed district comprised of all lands lying within or contiguous to 
the Kenai River drainage system as bounded and defined on the official map, a copy of which is attached as 
Exhibit A, which shall be kept on file in the planning department. The Kenai River drainage system shall 
include all sections of the Kenai River to its outlet into Cook Inlet, all tributaries and small lake systems 
including Kenai and Skilak Lakes and their headwaters. The purpose of establishing this watershed district 
is for watershed boundaries only. Inclusion indicates that the area is important to the Kenai River 
watershed.  

21.18.040 Habitat protection area established. 

There is established a Kenai River habitat protection area within the Kenai River watershed district. Except 
as otherwise provided in this section, this area includes all lands within 50 horizontal feet of the Kenai 
River. This shall be measured from the ordinary high water mark or mean high water line in tidal areas. 
Where the banks within this fifty-foot area consist of a 60 degree or more cut bank the habitat protection 
area shall consist of the greater of 50 feet from the river or to a point 25 feet back from the top of the cut 
bank.  

21.18.050 Flood plain -- Restrictions within for habitat protection -- Permit required -- Fuel storage tanks 
and logging -- Conditions.  

A. No person shall install or replace a fuel storage tank or conduct logging activities as defined in this 
section within any flood hazard area bordering the Kenai River or any of its tributaries without first 
obtaining a permit from the borough planning director. In this section "flood hazard area" means any area 
designated as such pursuant to KPB 21.06 and shown on the most recent flood insurance rate maps 
published by the Federal Emergency Management Agency.  

B. Application for a permit shall be made to the borough planning department. No permit shall be issued 
unless the planning director or designee determines that the proposed activity meets the requirements of 
subsection C of this section. The applicant shall submit site or work plans showing the location of the 
activity, the proposed means of conducting the activity, and information showing that the proposed activity 
meets the conditions of this section.  

C. Fuel storage tanks must be attached or anchored solidly to a structure or to the ground. Cables may be 
used for anchoring that are of sufficient strength to prevent the tank from tearing loose if it were to float 

http://www2.borough.kenai.ak.us/AssemblyClerk/Assembly/Ordinances/1996/O96-06Map.htm
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while empty. The tank must also be installed within an impervious containment basin of a size sufficient to 
contain 110% of storage capacity plus 12 inches of free board.  

D. No permit shall be issued for logging unless the borough planning director, or designee, determines the 
clearing does not result in a cleared area larger than 20 percent of the total area of the parcel provided that 
clearing for the footprint of a building may exceed this 20 percent limit. Multiple cleared areas may exist 
on a parcel but the total of all such areas may not exceed 50 percent of the total area of the parcel upon 
which the logging permit is sought. The planning director may also deny a permit upon a determination that 
the proposed logging will increase runoff and/or erosion to such levels that it may significantly damage the 
riparian habitat and wetlands within the habitat protection area.  

E. A decision of the planning director under this section may be appealed to the planning commission. The 
appeal must be filed with the planning director within seven days of the date of the decision and state the 
basis of the appeal. Only the applicant or an affected property owner may appeal a decision.  

21.18.060 Prohibited activity within the protection area. 

Within the habitat protection area established by Section 21.18.040 of this chapter, no building, 
construction, filling, excavation, major clearing of vegetation, commercial recreational uses, or activity 
which results in significant erosion or damage to riparian habitat, or results in or increases ground or water 
pollution, can be conducted except when specifically allowed under KPB 21.18.070, or when a conditional 
use permit has been issued pursuant to KPB 21.18.072 or 21.18.080 or when allowed for a prior existing 
structure under the provisions of KPB 21.18.090.  

21.18.070 Activities not requiring a permit. 

A. The activities specified in this section may be conducted within the habitat protection area zone without 
obtaining a permit from the borough under this chapter. This section in no way waives or modifies the 
necessity of adherence to other provisions of the KPB code, including KPB 21.06 (flood plain 
management), or requirements of a permit from federal, state or local governments. Conduct of activities 
listed in this section are expressly conditioned upon obtaining all applicable permits. Conduct of activity 
without obtaining necessary permits shall be considered a violation of this chapter, subject to the provisions 
of Section 21.18.110.  

B. The following activities, to the extent they do not result in significant erosion or damage to riparian 
habitat, or result in or increase ground or water pollution, do not require the issuance of a permit under this 
chapter:  

1. Minor vegetation management (trimming, pruning, or removal of hazardous trees)

2. Private non-commercial recreational uses that do not involve construction, excavation or fill of land

3. Construction, installation, repair and maintenance of ladders, steps, cantilevered walkways, platforms,
docks, and bank restoration and protection and maintenance dredging that are regulated by and require a 
permit from the Alaska Department of Natural Resources, State Parks Division, and the Alaska Department 
of Fish & Game, U.S. Army Corps of Engineers and other applicable agencies. The activity must comply 
with all conditions and regulations imposed on such activity.  

4. Boardwalks meeting specifications established in KPB 5.14.040(A).

21.18.072 Limited commercial activity within habitat protection area. 
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The planning commission may issue a permit for activities to be conducted within or using the habitat 
protection area as provided in this section. Permits are required for commercial activities of the same nature 
as those allowed under 21.18.070 B. for private non-commercial use upon conditions that the activity is 
limited to pedestrian use over boardwalks, stair and docks necessary to alleviate the increased levels of 
activity attendant to the commercial activity. A permit may not be issued unless the planning commission 
determines the activity will be conducted in a manner that does not result in significant erosion, destruction 
of wetlands or riparian habitat, or result in or increase ground or water pollution. Permits are conditioned 
upon compliance with all applicable federal, state and local laws and regulations. In granting a permit, the 
planning commission may establish such conditions on the development, use or operation of the activity or 
facility for which the conditional use permit is granted as it determines necessary to prevent erosion, 
destruction of wetlands or riparian habitat or result in or increase ground or water pollution. The activity 
must be conducted on a portion of property adjacent to the property within the habitat protection area for 
which the permit is sought.  

21.18.080 Conditional use permit. 

A. An owner may apply for a conditional use permit to allow activities which are prohibited within the 
habitat protection area. Conditional use permit requests shall be approved or denied by the planning 
commission. A conditional use permit may not be approved unless it is determined the activity will be 
conducted in a manner that does not result in significant erosion, destruction of wetlands or riparian habitat, 
or result in or increase ground or water pollution. Conditional use permits are conditioned upon compliance 
with all applicable federal, state and local laws and regulations. In granting a conditional use permit, the 
planning commission may establish such conditions on the development, use or operation of the activity or 
facility for which the conditional use permit is granted as it determines necessary to prevent erosion, 
destruction of wetlands or riparian habitat, or result in or increase ground or water pollution. Additionally a 
conditional use permit may not be granted unless the planning commission determines that the owner will 
be deprived of reasonable use of the property without a conditional use permit being granted.  

B. A person seeking a conditional use permit must make application to the borough planning department. 
The application shall provide information describing the proposed activity and demonstrate that the activity 
meets the conditions for conditional use permit. The planning commission has no obligation to ascertain 
whether special conditions can be developed or imposed unless the applicant has submitted adequate 
information to demonstrate that the proposed methods or conditions will eliminate the impacts of the 
activity within the protection area. If the planning commission determines a proposed activity will cause 
significant erosion, destruction of wetlands or riparian habitat, or result in or increase ground or water 
pollution it shall deny a conditional use permit for the requested activity.  

21.18.090 Prior existing activities and structures. 

A. Intent. There are activities which were conducted, and structures which were under construction, or exist 
and were in use before the enactment of this ordinance which would be prohibited or restricted under the 
terms of this ordinance or future amendments. It is the intent of this section to permit these prior existing 
activities or structures to continue. Any such activities or structures must still comply with other applicable 
laws. The activities referenced in this section shall be allowed if they do not result in significant erosion or 
damage to the riparian habitat.  

B. Structures. Structures which were under construction or in use before the effective date of any provision 
of this chapter, but that would be prohibited or restricted under the terms of this chapter shall be allowed to 
continue, provided that a structure under construction must be substantially completed within two years of 
enactment of this ordinance. Such a structure may be maintained or repaired without a permit. Such a 
structure may also be replaced or reconstructed within two years after accidental damage or accidental 
destruction by fire, explosion, or other casualty or act of God. Reconstruction or replacement not completed 
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within two years of the date of the damage is prohibited except in compliance with current requirements. 
Such replacement or reconstruction may only be undertaken in the same space that the structure occupied 
prior to damage or destruction.  

C. Activities. This chapter shall not prohibit or restrict activities which were conducted before the effective 
date of any provision of this chapter, provided that, after the effective date, such activities are conducted in 
the same location and are not enlarged to include a greater number of participants or to occupy a greater 
area of land.  

D. Permits. Any enlargement or expansion of such an activity or structure within the habitat protection area 
shall require a conditional use permit. A conditional use permit shall be granted to an applicant if the 
enlargement or expansion will be conducted in a manner that does not result in significant erosion, 
destruction of wetlands or riparian habitat or increase in ground or water pollution. The permitting 
authority may attach conditions to the permit it feels are reasonably necessary to achieve the above 
objectives.  

E. Other provisions. 

1. Any prior existing activity or structure which is abandoned for two years or more shall thereafter not be
conducted, used or occupied except in conformity with the provisions of this chapter. 

2. Nothing in this chapter shall prevent any change of tenancy, ownership or management of any prior
existing structure. 

21.18.100 Administration by cities -- Delegation -- Legal proceedings. 

A. The administration and enforcement of this ordinance may be undertaken by a city. B. A city may adopt 
the standards established in this chapter or prescribe standards more stringent than those established in this 
chapter for the areas of the city within the habitat protection area or other areas regulated by this chapter.  

. C. A city wishing to administer and enforce this chapter shall enact an ordinance adopting the provisions 
of this chapter by reference, providing the city will undertake the administration in conjunction with the 
administration of land use regulations and building and health codes enacted by the city. Within 30 days of 
passage of the ordinance the mayor shall transfer the administration and enforcement to the city. The city 
may relinquish and transfer the administration and enforcement back to the borough by ordinance, however 
the transfer shall not take effect until 90 days or the commencement of a new fiscal year for the borough, 
whichever is greater.  

D. If a city assumes administration of this chapter, conditional use permit determinations shall be made by 
the city planning commission, or by the city council, as provided by city ordinance. Appeals or legal 
proceedings taken from actions of the city in administering shall be the sole responsibility of the city.  

21.18.110 Penalty for violation. 

For any violation of this chapter the owner, agent, or contractor of a building or premise where such 
violations have been committed or shall exist , or any other person who maintains any building or premise 
or conducts an activity in violation of this chapter shall be subject to a civil penalty up to $300. Each day 
that a violation continues shall be considered a separate violation for purposes of imposing the penalty. The 
provisions of KPB 21.24.020 shall not apply to violations of this chapter.  

21.18.120 Conflict with city land use authority or other laws or regulations. 
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To the extent this chapter may conflict with any previous grant or delegation of land use regulation 
authority from the borough, such previous delegation of authority is modified or limited so as not to 
conflict with this chapter. Except as otherwise specifically provided by another provision of this chapter, 
the restrictions on use of land activity established by this chapter shall be in addition to any other 
restrictions adopted by any state, federal or local authority having authority to adopt those restrictions.  

21.18.130 Administration and appeals. 

Applications for permits, conditional use permits or determinations under this chapter will be administered 
in accordance with the provisions of KPB 21.20 governing application, notice and conduct of hearings. 
Appeals from action taken under this chapter will be handled in accordance with the appeal procedures set 
forth in KPB 21.20  

21.18.140 Definitions. 

As used in this chapter: 

A. "Commercial use" shall mean an occupation, employment, or enterprise that is carried on for sale of 
goods or services or for profit.  

B. "Conditional use" shall mean a use that would not be appropriate without restrictions throughout the 
habitat protection area but which, if controlled as to number, area, location, relation to the habitat or 
method of operation, would not cause or lead to significant erosion, destruction of wetlands or riparian 
habitat, or result in or increase ground or water pollution.  

C. "Cut bank" shall mean banks of the Kenai River with exposed soil surface that have occurred from 
natural or manmade causes whether the exposed surface extends to the high water mark or not.  

D. "Erosion" shall mean significant sloughing, washout, or discharge of soil arising from manmade sources 
or causes.  

E. "Fuel storage tank" shall mean any vessel for the storage of petroleum based fuels including gasoline, 
diesel, kerosene and heating oil having a liquid volume of 200 gallons or more.  

F. "Ground or water pollution" shall mean the discharge, application, spread or release of chemicals, toxic 
materials, fuels, pesticides, petroleum based fuels on or into the soil and waters within the habitat 
protection area.  

G. "Kenai River" shall mean the main stem of the river from and including Kenai Lake to the mouth 
including Skilak Lake.  

H. "Logging" shall mean removal or cutting down more than 50 trees per acre that have a breast diameter 
height of 6" or more.  

I. "Mean high water line" or "ordinary high water line" shall have the definition given in 11 AAC 
53.900(15) as it currently exists or as it may be renumbered or revised.  

J. "Ordinary high water mark" shall have the definition given in 11 AAC 53.900(23) as it currently exists or 
as it may be renumbered or revised.  
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K. "Riparian habitat" shall mean the areas within and adjacent to the river containing spawning and rearing 
habitat for salmon or that provide immediate cover or stability for salmon and eggs at all stages of 
development.  

L. "Soil erosion" shall mean the increased movement of soils that occurs as a result of human activities or 
development.  

M. "Structure" shall mean anything which is constructed, erected or moved to or from any premises and 
which is located above, on, or below the ground, including buildings, roads, signs, billboards, satellite 
antennas and other communication structures, fences, and mobile homes.  

N. "Wetlands" shall have the meaning given in 16 USC 1302 as applied to land within the habitat 
protection area.  

SECTION 2.That this ordinance shall take effect May 15, 1996. 

ENACTED BY THE ASSEMBLY OF THE KENAI PENINSULA BOROUGH THIS 22nd DAY OF 
APRIL, 1996.  
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Appendix L
Permissions to use images 

Michael Kania, photographer (Fig. 9) 

michael kania 
 Nov 25 (7 days ago)  

to me 

 
 

Hi Shana, 

Yes, I took the picture.   You certainly have complete permission to use the photo in any way you wish, 
including your dissertation.   
As I recall, we climbed a peak just east of Juneau Creek.  That's Cooper Landing below us.  It was a 
really nice day, probably in the spring of 2000.  

best of luck with your dissertation, Mike 
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David Wartinbee, photographer (Fig. 13) 

[e-mail from his wife’s account] 

[Dec. 1, 2013] 
Kathy 
 

7:36 PM (4 hours ago)  

to me 

 
 

Dear Shana Loshbaugh: 

    As per our previous conversations, you are more than welcome to use any of 
my photographs in you dissertation.  Since you need written approval, please 
consider this E-mail to be my official statement granting you use of my photos of 
the Kenai River in your Thesis.  Should you need an electronically signed 
document, I can send this same document from my school computer and append 
my E-mail signature that is recognized by the University system. 

Sincerely, 

David C. Wartinbee PhD, JD 
Professor of Biology 
Kenai Peninsula College 
Soldotna, AK 99669 
907 262-0377 

Home Address: 
P.O. Box 157 
Soldotna, AK 
99669 
907 260-1935 

tel:907%20262-0377
tel:907%20260-1935
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Conrad Field, artist (Fig. 22) 
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University of Alaska Anchorage archives (Figs. 25 & 55) 

Archives and Special Collections, Consortium Library, University of Alaska 
Anchorage  

Reproduction and Use Statement 

I, Susan Loshbaugh, agree to the following provisions regarding any reproductions 
provided to me by Archives and Special Collections, Consortium Library, 
University of Alaska Anchorage: 

• Reproductions are for one-time use only and may be used only for the use
described below; 

• Archives and Special Collections must be contacted for permission before these
reproductions are used for any other purpose than that described below;

• Reproductions may not be deposited in any other archives, manuscripts
repository, or library or transferred to any other individual or organization;

• Reproductions used in any publication or quoted in any work must include the
proper citation (below);

• Reproductions of materials to which Archives and Special Collections does not
own copyright are made only for authorized uses listed in the “Fair Use” section
of United States Copyright Law (Title 17, Section 108);

• A copy of the publication must be provided to Archives and Special Collections
upon completion.

Archival materials reproduced: UAA-hmc-0141-series5-13.  UAA-hmc-0917-700. 

Required citation: UAA-hmc-0141-series5-13:  Charles Goodyear Hubbard papers, 
Archives and Special Collections, Consortium Library, University of Alaska Anchorage 

UAA-hmc-0917-700: Donald A. Post, photographer. Donald Arthur Post slides, Archives 
and Special Collections, Consortium Library, University of Alaska Anchorage. 

Use of reproductions: 
___ Photocopies or digital images made for personal research use only.   
_x_ Digital image(s) made for publication (includes exhibits, websites, print, film, 
etc.).   
____ Other use (please state): 
_______________________________________________________________________ 

Information about publication use (if applicable): 
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Title of publication or exhibit (including URL if online): The History of Land Use on 

Alaska’s Kenai River and Its Implications for Sustaining Salmon 

Name of author, publisher, editor, or curator: _____Susan F. Loshbaugh 
___________________________________ 

Estimated date of publication or release: _______January 
2014______________________________________________ 

Name (please print): ________ Susan F. Loshbaugh 
____________________________________________________ 

Address:________1257 Richard Berry Dr.; Fairbanks AK 
99709__________________________________________ 

Phone number: _______479-
2113_______________________Email:_______sloshbau@alaska.edu_______________ 

Signature: ____ _______________Date: _________25 November 
2013________________ 

Mail or email this form to: 
Archives & Special Collections, Consortium Library, University of Alaska Anchorage 

3211 Providence Drive 
Anchorage, AK 99508 

archives@uaa.alaska.edu 
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Hardscratch Press (Jackie Pels, owner) (Fig. 28) 



505 

Al Hershberger (Fig. 26 & 32) 

 

Al Hershberger <[e-mail address]> 1/22/12  

to me 

 
 

Here is another 1951 or '52 picture. I think it is '51, but am not sure. From the bridge north on the left 
side is the Bodnar homestead and Frank and Marge Mullen were living there at the time. The white 
building up the road is the garage that Burton Carver was building, it later became Reger's garage. 
Across the road from there you can see the beginnings of Carver's cabins. I will send more later, I 
have to go to a birthday party in a short while. Yes you may use my pictures. 
Al 

Morris Communications, representing Alaska Magazine (formerly Alaska 
Sportsman) (Fig. 46) 

Michael Dinneen 11/04/13 

Shana, 

You may use this image in your dissertation with our compliments. 

Michael 
--  
Michael Dinneen 
Photo Editor / Morris Alaska 
907.275.2105 office 
907.275.2176 fax 
michael.dinneen@morris.com 
301 Arctic Slope Ave. 
Anchorage, AK 99518 

Clara Anderson (Fig. 48) 

9 Nov 2013 via Facebook from Shirley Lemm. 

FacebookHi! Yes, Clara is my Mom. I talked to her and she has no problem with you using 
whatever photos are already out there being used! If you have any problems with any of them, 
just send another e-mail and we’ll get it worked out. So! How did you find out that I’m Clara’s 
daughter? We’re curious!! Take care and good luck on your thesis. 

tel:907.275.2105
tel:907.275.2176
http://michael.dinneen@morris.com/
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University of Washington Libraries (Fig. 56) 
[Signed letter is in the mail] 
Special Collections Division  
Box 352900 
University of Washington Libraries 
Seattle, WA 98195-2900 

November 26, 2013 

Job #11734, ordered by Susan F. Loshbaugh Special Collections Division 

Susan F. Loshbaugh is granted non-exclusive rights for one-time use of the University of 
Washington Libraries image, AWC0508 (Hydraulic mining operation, Cooper Creek, 
September 1, 1912), for publication in the dissertation, The History of Land Use on 
Alaska’s Kenai River and its Implications for Sustaining Salmon, by Susan F. Loshbaugh. 

The image is licensed by the Susan F. Loshbaugh to be used only for publication in the 
dissertation, The History of Land Use on Alaska’s Kenai River and its Implications for 
Sustaining Salmon. The image may not be reused, sold, altered, or loaned without written 
permission of the University of Washington Libraries. 

The credit line, University of Washington Libraries, Special Collections, AWC0508, is 
required. 

The University of Washington Libraries makes no representation of exclusive ownership 
of the rights to any image. We are simply granting permission to reproduce from images 
owned by the UW Libraries. The user assumes all responsibility for conforming with the 
laws of libel and copyright, which may apply to the use of this material. 

Sincerely, 

Nicolette Bromberg 
Visual Materials Curator 
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Harry V. Martin & Associates (Fig. 60) 

Efforts to contact Mr. Martin, copyright holder, were unsuccessful.  

Using internet sources, I tracked Mr. Martin from Kenai to Napa, California.  The last 
record about him was that in 2011 he no longer could manage his own affairs and was 
moving to an assisted living facility in Sacramento, California, under the guardianship of 
his daughter, Amber Martin. 

I attempted to locate Amber Martin, but her name is common.  More internet research 
ruled out all people named Amber Martin with published contact information.  I sent a 
message via Facebook to an Amber Martin of Sacramento who was not ruled out; she did 
not reply. 

The photo is correctly attributed to Harry V. Martin & Assoc. in the caption. 

Brenda Trefon, photographer (Fig. 88) 
1 Dec. 2013 

Brenda Trefon 
 1:05 PM (5 minutes ago)  

to me 

 
 

Sorry… 
I only have one change in the transcript, that’s Mary Lou Botorff’s name spelling. 

I did give you the picture which I took of our beach clean-up.  Those are actually my kids facing 
the camera, so I can give permission for you to use the photo.  

I would love to see your manuscript when it is available! 

Thanks, 
Brenda 
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Appendix M 
List of aerial imagery sources 

Sources of imagery consulted for visual historic and landscape information 

Year Format Image origin Accessed via 
1968, 73,75,81,82, 
84, 85,86, 90, 92, 95 

Digital photos 
(DjVu) 

Varied KPB GIS Dept interactive parcel 
viewer 

1950-51 Digital photos US Air Force USGS Earth Explorer 
1950 & 1960 Digital photos A Hershberger A Hershberger 
1964 Large prints Rasmuson Library 
1968, 83, 88 Digital photos Kenai NWR 
1969 Small digital 

photos 
S. McCutcheon VILDA 

1970 Large format prints AK Dept of Highways Rasmuson Library 
1972 Digital photos NASA USGS Earth Explorer 
1972 Digital photos US ACE Elmendorf AFB library 
1975, 85, 98 GIS layer ADFG ADFG (King) 
1988 Digital photos Kenai NWR 
1990 Large format prints USDA Kenai SWCD office 
1996 GIS layer NRCS Kenai Watershed Forum 
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Appendix N 
Homesteads of the lower Kenai River – Metadata 

Homesteads of the lower Kenai River 

Metadata: 

• Identification_Information
• Data_Quality_Information
• Spatial_Data_Organization_Information
• Spatial_Reference_Information
• Entity_and_Attribute_Information
• Distribution_Information
• Metadata_Reference_Information

Identification_Information: 
Citation: 
Citation_Information: 
Originator: Shana Loshbaugh 
Publication_Date: 1 Dec 2013 
Title: Homesteads of the lower Kenai River 
Geospatial_Data_Presentation_Form: vector digital data 
Online_Linkage: 
Description: 
Abstract: This data set is a digital polygon layer depicting homesteads and other transfers of 
federal lands in the lower Kenai River corridor, Alaska, during the 20th century.  It consists of an 
ArcGIS shapefile of geo-referenced digital data and associated attributes derived from two 
sources: digital parcel shapefiles from the Kenai Peninsula Borough GIS Department 
(http://www2.borough.kenai.ak.us/GISDept/Downloads.html) and the Bureau of Land 
Management (BLM) Alaska Case Retrieval Enterprise System (ACRES) interactive searchable 
database (http://sdms.ak.blm.gov/acres/acres_menu).  Attributes are: KPB parcel identification (as 
of 2005), the name of the person who filed to claim the property, the year of the claim entry, the 
year of title transfer, the title document number, the land township, range, section numbers, and 
other legal description, and the type of land-transfer program listed.  Types include homesteads 
(original or Alaska), homesites, “scrip or in the nature of scrip,” mission (church), headquarters, 
Native allotments, small tracts (sales or leases), an aviation (military) withdrawal, “trade or 
manufacturing,” transfers to municipalities, and the designation of the Native village site of Kenai.  
The oldest entry was in 1904 and the last title transfer was in 1983.  It does not include subsurface 
mineral rights, contemporary federal lands, Alaska Mental Health Trust lands, University of 
Alaska land, or transfers to Native tribes and corporations. 
Purpose: 
The data set provides visualization of historical land transfers on the central Kenai Peninsula.  This 
can be used for land management or historical research, as it documents dates, names, and 
locations of land occupation and ownership. 
Time_Period_of_Content: 1903-1983 
Time_Period_Information: 
Single_Date/Time: NA 
Calendar_Date: unknown 
Currentness_Reference: Historical information no longer changing except for correcting errors 
Status: 

http://www2.borough.kenai.ak.us/GISDept/Metadata/Parcels.htm%231
http://www2.borough.kenai.ak.us/GISDept/Metadata/Parcels.htm%232
http://www2.borough.kenai.ak.us/GISDept/Metadata/Parcels.htm%233
http://www2.borough.kenai.ak.us/GISDept/Metadata/Parcels.htm%234
http://www2.borough.kenai.ak.us/GISDept/Metadata/Parcels.htm%235
http://www2.borough.kenai.ak.us/GISDept/Metadata/Parcels.htm%236
http://www2.borough.kenai.ak.us/GISDept/Metadata/Parcels.htm%237
http://www2.borough.kenai.ak.us/GISDept/Downloads.html
http://sdms.ak.blm.gov/acres/acres_menu
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Progress: Complete for the area specified: Seward meridian T4NR11W; T5NR08W; T5NR09W; 
T5NR10W; T5NR11W; and sections 27, 28, 29, and 32-36 of T6NR11W that fall within the 
Kenai River watershed. 
Maintenance_and_Update_Frequency: Only if errors are corrected 
Spatial_Domain: 
Bounding_Coordinates: 
West_Bounding_Coordinate: -155.086051 
East_Bounding_Coordinate: -148.501990 
North_Bounding_Coordinate: 61.470759 
South_Bounding_Coordinate: 58.624236 
Keywords: 
Theme: 
Theme_Keyword_Thesaurus: None 
Theme_Keyword: Homesteading 
Theme_Keyword: Land use 
Theme_Keyword: History - Alaska 
Place: 
Place_Keyword: Alaska 
Place_Keyword: Kenai Peninsula Borough 
Place_Keyword: Kenai Peninsula 
Place_Keyword: Southcentral Alaska 
Place_Keyword: Kenai 
Place_Keyword: Soldotna 
Place_Keyword: Sterling 
Access_Constraints: None 
Use_Constraints: None 
Point_of_Contact: 
Contact_Information: 
Contact_Person_Primary: 
Contact_Person: Shana Loshbaugh 
Contact_Organization:  
Contact_Position: 
Contact_Address: 
Address_Type: mailing and physical address 
Address: 1257 Richard Berry Dr 
City: Fairbanks 
State_or_Province: Alaska 
Postal_Code: 99709 
Country: USA 
Contact_Voice_Telephone: 907 479-2113 
Contact_Electronic_Mail_Address: sloshbaugh@gmail.com 
Data_Set_Credit: Shana Loshbaugh 
Native_Data_Set_Environment: 
Microsoft Windows XP Version 5.1 (Build 2600) Service Pack 3; ESRI ArcMap 10.0 

Data_Quality_Information: 
Lineage: 
Process_Step: 
Process_Description: Metadata imported. 
Process_Date: 20131010 
Process_Time:  
Process_Step: 
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Process_Description: Edited parent shapefile data (Kenai Peninsula Borough parcel records) to 
depict historical land records (from the Bureau of Land Management (BLM) Alaska, Alaska Case 
Retrieval Enterprise System (ACRES) database, transcribed 2010).  Mostly this editing consisted 
of merging subdivided parcels to recreate the original larger parcel and removing gaps due to 
platted roads. 
Process_Date: 20131009 
Process_Time:  

Spatial_Data_Organization_Information: 
Direct_Spatial_Reference_Method: Vector 
Point_and_Vector_Object_Information: 
SDTS_Terms_Description: 
SDTS_Point_and_Vector_Object_Type: G-polygon 
Point_and_Vector_Object_Count: 649 

Spatial_Reference_Information: 
Horizontal_Coordinate_System_Definition: 
Planar: 
Grid_Coordinate_System: 
Grid_Coordinate_System_Name: State Plane Coordinate System 1983 
State_Plane_Coordinate_System: 
SPCS_Zone_Identifier: 5004 
Transverse_Mercator: 
Scale_Factor_at_Central_Meridian: 0.999900 
Longitude_of_Central_Meridian: -150.000000 
Latitude_of_Projection_Origin: 54.000000 
False_Easting: 1640416.666667 
False_Northing: 0.000000 
Planar_Coordinate_Information: 
Planar_Coordinate_Encoding_Method: coordinate pair 
Coordinate_Representation: 
Abscissa_Resolution: 0.000000 
Ordinate_Resolution: 0.000000 
Planar_Distance_Units: survey feet 
Geodetic_Model: 
Horizontal_Datum_Name: North American Datum of 1983 
Ellipsoid_Name: Geodetic Reference System 80 
Semi-major_Axis: 6378137.000000 
Denominator_of_Flattening_Ratio: 298.257222 

Entity_and_Attribute_Information: 
Detailed_Description: 
Entity_Type: 
Entity_Type_Label: Homesteads 
Entity_Type_Definition: Homestead and other federal land transfer parcels 
Entity_Type_Definition_Source: Bureau of Land Management Alaska, Alaska Case Retrieval 
Enterprise System (BLM ACRES); http://sdms.ak.blm.gov/acres/acres_menu 
Attribute: 
Attribute_Label: FID 
Attribute_Definition: Internal feature number. 
Attribute_Definition_Source: ESRI 
Attribute_Domain_Values: 
Unrepresentable_Domain: 

http://sdms.ak.blm.gov/acres/acres_menu
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Sequential unique whole numbers that are automatically generated. 
Attribute: 
Attribute_Label: Shape 
Attribute_Definition: Feature geometry. 
Attribute_Definition_Source: ESRI 
Attribute_Domain_Values: 
Unrepresentable_Domain: Coordinates defining the features. 
Attribute: 
Attribute_Label: PARCEL_ID 
Attribute_Definition: Parcel unique identifier attached to part of the homestead as of 2006 
Attribute_Definition_Source: Kenai Peninsula Borough Assessing Dept. 
Attribute: 
Attribute_Label: ACREAGE 
Attribute_Definition: Parcel area in acres 
Attribute_Definition_Source: KPB Assessing Dept. from subdivision plats and other source 
documents (for parcels not surveyed by BLM); BLM ACRES database (for parcels surveyed and 
transferred by federal Land Office or BLM) 
Attribute: 
Attribute_Label: Filer 
Attribute_Definition: Name of the person who successfully claimed the land 
Attribute_Definition_Source: BLM ACRES 
Attribute:  
Attribute_Label: Entered 
Attribute_Definition: Year the filer initially claimed the land 
Attribute_Definition_Source: BLM ACRES 
Attribute: 
Attribute_Label: Titled 
Attribute_Definition: Year the filer obtained title to the land 
Attribute_Definition_Source: BLM ACRES 
Attribute: 
Attribute_Label: Patent 
Attribute_Definition: Patent or Native allotment number of land title 
Attribute_Definition_Source: BLM ACRES 
Attribute: 
Attribute_Label: Twsp 
Attribute_Definition: Parcel legal description township(s) (all relative to the Seward Meridian, 
Alaska) 
Attribute_Definition_Source: USGS maps 
Attribute: 
Attribute_Label: Range (all relative to the Seward Meridian, Alaska) 
Attribute_Definition: Parcel legal description range(s)  
Attribute_Definition_Source: USGS maps 
Attribute: 
Attribute_Label: Section 
Attribute_Definition: Parcel legal description section(s) 
Attribute_Definition_Source: USGS maps 
Attribute: 
Attribute_Label: Legal_Desc 
Attribute_Definition: Parcel legal description aliquot, lot(s) or survey 
Attribute_Definition_Source: BLM ACRES 
Attribute: 
Attribute_Label: Type 
Attribute_Definition: Federal program under which the land was transferred 
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Attribute_Definition_Source: BLM ACRES 

Distribution_Information: 
Distributor: tba 
Contact_Information: 
Contact_Person_Primary: 
Contact_Person: Shana Loshbaugh 
Contact_Organization: 
Contact_Position: 
Contact_Address: 
Address_Type: mailing and physical address 
Address: 1257 Richard Berry Dr 
City: Fairbanks 
State_or_Province: Alaska 
Postal_Code: 99709 
Country: USA 
Contact_Voice_Telephone:907 479-2113 
Contact_Electronic_Mail_Address: sloshbaugh@gmail.com 
Resource_Description: Transferable Data 
Standard_Order_Process: Contact author for arrangements 
Digital_Form: 
Digital_Transfer_Information: 
Transfer_Size: 1.43 MB 
Fees: None 

Metadata_Reference_Information: 
Metadata_Date: 20131010 
Metadata_Contact: 
Contact_Information: 
Contact_Person_Primary: 
Contact_Person: Shana Loshbaugh 
Contact_Organization: 
Contact_Position: 
Contact_Address: 
Address_Type: mailing and physical address 
Address: 1257 Richard Berry Dr 
City: Fairbanks 
State_or_Province: Alaska 
Postal_Code: 99709 
Country: USA 
Contact_Voice_Telephone:907 479-2113 
Contact_Electronic_Mail_Address: sloshbaugh@gmail.com 
Metadata_Standard_Name: FGDC Content Standards for Digital Geospatial Metadata 
Metadata_Standard_Version: FGDC-STD-001-1998 
Metadata_Time_Convention: local time 
Metadata_Extensions: 
Online_Linkage:<http://www.esri.com/metadata/esriprof80.html> 
Profile_Name: ESRI Metadata Profile 

Generated by mp version 2.9.6 on Wed May 12 13:23:13 2010

http://www.esri.com/metadata/esriprof80.html
http://geology.usgs.gov/tools/metadata/tools/doc/mp.html
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