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5 - REPORT ON SOCIOECONOMIC IMPACTS 

This socioeconomic analysis ;~.designed to provide an assessment of socio­
economic changes that could occur if hydropower is developed from the 
Susitna Rilver. The analysis involved: 1) a literature review; 2) deter­
mination of data availability,; 3) definition of impact areas; 4) a descrip­
tion and analysis of baseline~ conditions and trends; 5) development of 
baseline forecasts; 6) development of impact forecasts; 7) a comparison of 
baseline and impact forecasts; and 8) determination of significance of pro­
ject socioeconomic changes. Yhe availability of time-series data for dif­
ferent geographic areas of Alaska was determined. The data available 
limited the choice of assessment methods because it was not possible to 
collect a significant amount of primary data. 

Impact areas were defined based upon data availability, worker residence 
and commuting patterns and probable locations of most socioeconomic 
changes. Because this project involves a construction corrmunity and due to 
the vastness of Alaska, the impact areas defined in this study are larger 
than most impact areas reviewed in the literature. 

To better understand the impact areas and make baseline forecasts, recent 
socioeconomic conditions were described and analyzed. These included 
employment, population, income, housing, facilities and services, fiscal 
aspects, land use, and other socioeconomic elements. 

Baseline forecasts were made for each socioeconomic element. Baseline fore­
cast refers to forecasting the baseline socioeconomic elements over time 
given anticipated growth in the absence of the construction of the hydro­
e 1 ectri c project. A brief description of the forecasting technique used 
for each element and sub-element is displayed in this section. Forecasts 
were made for the years 1981-2000. 

Impact forecasts, which refer to forecasting changes in socioeconomic con­
ditions caused by construction of the hydroelectric project, were also made 
for each socioeconomic element listed above. An accounting model was deve­
loped to accommodate the several labor categori~s and geographic disaggre­
gations. This model was computerized to provide for efficient analysis and 
to make sensitivity analysis feasible. A brief description of the impact 
forecasting techniques used for each element and sub-e 1 ement is shown on 
the following page. The impact forecasts were made from 1983, the year in 
which construction is to begin, to 2000. 

F ina 11 y, basel i ne and impact forecasts were compared and cant ra sted to 
identify project-induced changes in the forecast baseline conditions. The 
significance of these changes are analyzed and discussed in the final sec­
tion of this report. 
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BASELINE FORECASTING TECHNIQUES 

ELEMENT 

EMPLOYMENT 
State anc Reoion 
Census Division 

POPULATION 
State and Region 
Census Divisio~ 

Community 

INCOME 
State, Region and Census Division 

HOUSING 
Region anc Census Division 

FACILITIES AND SERVICES 
Census Division and Community 

F ISCA!_ 
Census Division and Corm.unity 

FORECASTING TECHNIQUE 

Time-series econometric(a) 
Linear regression 

Time-series econometric(a) 
Linear regression 
Population Share (judgmental) 

Trend analysis and judgment 

Person per household trend 
multiplier 

Per capita planning standards 

Per capita multiplier 

IMPACT FORECASTING TECHNIQUES 

ELEMENT 

EMPLOniENT 
State, Region and Census 

Division 
State and Region 

POPULATION 
State, Region and Census 

Division 
State and Region 

I NCO~!E 
State, Region and Census Division 

HOUSING 
Region and Census Division 

FACILITIES AND SERVICES 
Census Division and Community 

FISCAL 
Census Division and Community 

Accounting model 
Time-series econometric 
(for comparison purposes only) (a) 

Accounting model 
Time-series econometric 
(for comparison purposes only) (a) 

Accounting model 

Person per household trend 
multiplier 

Per capita planning standards 

Per ~apita multiplier 

a. Results from Institute of Social and Economic Research's Man-ir.-the 
Arctic Model, October, 1981. 
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5.1 - Summary of Impacts 

Potential impacts of the Susitna Hydroelectric Project are summarized 
below. The magnitude and geographic distribution of these impacts are 
determined in large part by a series of judgments and assumptions. Some of 
the key assumptions include: (1) the number of construction workers that 
will relocate from outside the Railbelt region (Impact Area 3) or outside 
Alaska to communities in the Railbelt region; (2) the number of workers 
that will relocate from various areas of the Railbelt region to communities 
of the Matanuska-Susitna (Mat-Su) Borough; and {3) the number of workers 
that will remain at place of relocation after construction employment is 
terminated. These and other assumptions are elaborated upon in Section 
5.4. 

The project will provide approximately 6,365 new jobs at the peak of 
construction activity in 1990; of this amount, 3,500 will be on-site 
and 2,865 will be direct and induced. 

Between 1983 and 2002, an estimated $418 m'illion will be spent in the 
Railbelt region by construction workers; of this amount, $67 million 
will be spent in the Mat-Su Borough. 

The population of the Mat-Su Borough will increase moderately due to 
construction (the peak population influx will equal 1,112 in 1990). 
The greatest population impacts are estimated to occur in Trapper 
Creek and Talkeetna, where the populations will increase by 107 per­
cent and 26 percent, respectively, over baseline forecast levels 
between 1983 and 1990. 

Short-term housing shortages, and rapid residential construction are 
expected to occur in Trapper Creek and Talkeetna. Housing conditions 
in other areas of the Mat-Su Borough and Railbelt region are not 
expected to be significantly affected. 

Schools and transportation systems will be the most burdened public 
services in Mat-Su Borough as a result of the project. These effects 
will be most apparent in the greater Trapper Creek-Talkeetna area. 

The access road caul d be a major addition to the Mat-Su Borough • s 
road system, possibly contributing to more mineral development and 
recreational activity in the area. 

Fiscal impacts will be generally twice as great in 1990 (Watana peak) 
as they will be in 1999 (Devil Canyon Peak); however, in all cases 
these impacts will be small, both absolutely and relatively. 

The Mat-Su Borough will experience relatively more fiscal impacts than 
wi 11 incorporated communities in the Borough. 

The dominant fi seal impact that caul d be experienced by the Mat-Su 
Borough will result from cash-flow cycles. Initially, the costs of 
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service deli very will be accelerated and will not be matched by an 
immediate parallel increase in revenues. However, the tax base is 
expected to expand enough to generate sufficient addition a 1 revenues 
to affect project-induced expenditures. 

There are many opportunities within current fiscal structures to raise 
local revenues to offset increasing costs in the event that State 
Revenue Sharing decreases. 

Trapper Creek, and to a lesser extent, Talkeetna, may experience rapid 
inflation caused by increased demands of incoming project-induced popu­
lation and the competitive pay scales of the project. 

Loca 1 government i nforma 1 community organization in the com­
munities nearest the site will likely develop to respond to rapid 
growth. Planning and community organization may themselves change the 
nature of the communities. 

There is potential for conflict between the values and lifestyles of 
local residents and newcomers in the greater Trapper Creek area. 

Increases in the incidence and nature of many "people problems" (for 
example, rise in alcoholism, drug abuse, crime, divorce, and the lack 
of trained medical and counseling personnel), likely associated with 
stress related to rapid changes may occur in the small communities 
that experience the highest project-induced population growth rates. 

5.2 - Identification of the Socioeconomic Impact Area 

Hydroelectric development in the upper Susitna basin will cause employment, 
population and related changes for a significant part of Alaska. Due to 
current and ·likely future "without project" population levels and distribu­
tions, and probable "with project" inmigrant residence and commuting pat­
terns, most of these changes will occur in the Railbelt corridor. These 
changes wi 11 . be most si gni fi cant where project-induced oopul at ion changes 
are large relative to future ( 11 without project") population levels. 

(a) Local-Impact Areas 1-2 

The Borough is designated as the "local" impact area (also 
referred to as Impact Area 2). It is the smallest statistical 
a rea for which relevant time-series economic and socioeconomic 
data are available and is large enough to contain a population 
sufficient in size to allow for the organization of social life 
for the pursuit of one or several common interests and to pro­
vide for necessary support systems. Project-induced population 
changes could be large relative to future ("without project") 
population levels in the Matanuska-Susitna (Mat-Su) Borough and 
in several communities within this Borough. Potential project­
induced· changes in the Borough•s communities are addressed 
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(b) 

(c) 

(although more data are available for some communities than 
others) to provide for an approximation of the geographic 
distribution of changes. 

The local impact area also includes Impact Area 1: the con­
struction sites, access road, transmission 1 i ne corridor from 
the dam sites to the Intertie, some staging areas, impoundment 
areas and lands to be utilized for the construction camps and 
villages. 

Regional-Impact Area 3 

Eight Census Divisions, including the Matanuska-Susitna Borough, 
make up the "region a 1" impact area. These are the Anchorage, 
Kenai Cook Inlet, Seward, Valdez-Chitina-Whittier, Mat-Su and 
Southeast Fairbanks Census Divisions, and part of the 
Yukon-Koyukuk Census Division (see Figure 5.1-1}. Population 
changes could be significant in the seven Census Divisions that 
surround the Mat-Su Borough, particularly the Anchorage Census 
Division and the Fairbanks North Star Borough (also a Census 
Division). Some of the physical inputs and many of the labor 
inputs for construction and operation will be drawn 
from Anchorage and the Fairbanks North Star Borough. 

For analytical purposes, Impact Area 3 is divided into three 
regions: Anchorage, Fairbanks and Valdez. The Anchorage, 
Kenai-Cook Inlet, Seward and Matanuska-Susitna Census Divisions 
comprise the Anchorage region; the Fairbanks North Star Borough 
and Southeast Fairbanks Census Di vision comprise the Fairbanks 
region, and the Valdez-Chitina-Whittier Census Division com­
prises the Valdez region. The portion of th1= Yukon-Koyukuk 
Census Division that is in Impact Area 3 is considered separ­
ately from these regions. 

State-Impact Area 4 

The fourth impact area is the State of Alaska. Socioeconomic 
changes that could occur outside of the regional impact area, 
combined with regional changes, provide an approximation of 
statewide socioeconomic change. 

5.3- Baseline Description 

Baseline conditions and trends in the impact areas are addressed in this 
section. Tables 5.1 and 5.2 indicate resident population and components of 
change in local, regional and state impact areas and data on the available 
labor force and unemployment for these areas. 
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(a) Loca 1 

The Mat-Su Borough's trends in population, employment and per 
capita income are displayed graphically in Figure 5.2. 
Differences in 1980 population figures for the Mat-Su Borough 
are a result of discrepancies in the 1980 Census data and a 
Borough population survey. The latter were used as the basis 
for forecasting population. 

(i) Population 

The Borough's population has grown rapidly since 1970, 
largely reflecting construction of the trans-Alaska 
pipeline and the evolution of Borough areas into bedroom 
corrmunities for the Municipality of Anchorage. From 
1970 to 1980 the population of the Borough grew 175 per­
cent. Table 5.3 shows population in the Borough by com­
munity. Palmer and Wasilla stand out as the largest 
communities, with 1981 populations of approximately 
2,567 and 2,168, respectively. 

Approximately 90 percent of the Borough's estimated 1981 
population of 22,339 resides within a 20-mile radius of 
Wasilla. The bulk of the remainder is distributed along 
the Parks Highway and railroad corridor. Several 
hundred inhabitants are scattered throughout the 
Borough's wilderness regions accessible primarily by 
water or air; these inhabitants include the few Borough 
residents of the upper Susitna basin in the vicinity of 
the proposed impoundments. 

(ii) Housing 

Table 5.4 shows 1981 housing stock estimates and vacancy 
rates, by areas of the Mat-Su Borough. A recent survey 
by the Borough shows total housing stock of 8,582 units, 
of which 79.4 percent or 6,814 were occupied. Most of 
the housing units were in the Palmer-Wasilla area. 

An earlier survey, by Policy Analysts {1979-1980) showed 
that single-family housing units predominate in the 
Borough, representing 83 percent of the tot a 1 ; mobile 
homes account for 11 percent and multi-family units five 
percent. The dominant pattern in the Borough is 
ownership of one's residence. 

Housing vacancy rates fluctuate rapidly, with a five 
percent rate seen by local authorities to be healthy and 
growth-promoting. Some surveys of Mat-Su Borough 
housing stocks include a significant number of 
recreational units not occupied year-round and thus 
serve to artificially inflate the vacancy rate. During 
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the summer of 1981, vacancy rates in the incorporated 
cities ranged from 6.7 percent to 10 percent; more 
remote communities such as Ta 1 keetna and Trapper Creek 
experienced very 1 ow vacancy rates of between one and 
two percent. 

Population per household for selected communities in the 
Borough averages 3.07 according to 1980 Census data. 
This is considerably higher than the nation a 1 and state 
averages. 

Fiscal Condition of Local Government 

The Mat-Su Borough is a second class Borough and, as 
such, has the areawide powers of taxation, education and 
planning, platting and zoning. In addition, the Borough 
has non-areawide (outside incorporated cities) powers of 
solid waste disposal and libraries. The Borough is 
admin-istered under a part-time Mayor-Manager-Assembly 
form of government. 

In addition, there are currently three incorporated com­
munities in the Borough. Palmer is a first class, home­
rule city, and operates its own police, fire, water and 
sewage treatment facilities. Wasilla and Houston are 
both second class cities. 

The Mat-Su Borough Budget FY81/82 appropriated 
$38,419,973 in expenditures consisting of the following 
funds and their respective portion of tot a 1 revenues: 
General Fund (36 percent); Service Areas Fund (three 
percent); Land Management Fund (three percent), and 
Education Operating Fund (58 percent). Property taxes 
currently provide almost 50 percent of total General 
Fund Revenue. The mill rate for fiscal 1982 is 6.7 per 
$1,000 assessed valuation. It provided $5,388,356 in 
total property tax revenues. 

General Government 
Parks and Recreation 
Ambulance Service 
Community College 

Subtotal 
Education 

Total 

Mi 11 Levy 

0.06 
0.08 
0.24 
0.07 
.45 

6.25 
6.70 

Currently, no taxes are raised for capital projects due 
to abundant State funding from petroleum revenues. The 
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current ratio of bonded indebtedness to tot a 1 assessed 
valuation is 0.075, based on a total assessed property 
value of $893,591,412 as of January 1, 1981. This ratio 
represents the maximum total bonded indebtedness desired 
by the Borough Administration. 

Current per capita expenditures for FY81/82 in the 
Mat-Su Borough Budget are provided in Table 5.5 based 
upon a total areawide population of 22,285. 

The school district budget for FY81/82 is the single 
largest category of revenues and expenditures across all 
services provided within the Borough and within the 
incorporated communities. The composition of revenues 
for the School District budget for FYR1/82 is: 

State Sources 
Local Sources 
Federal Sources 

Total 

68% 
26% 

6% 

$17,434,148 
6,560,949 
1,448,000 

$25,443,097 

The distribution of school budget dollars by function is 
as follows: 

Regular Instruction 
Vocational Education 
Special Education 
Support Services 
Operations and Maintenance 
Pupil Transportation 
Other 

33% 
4% 
6% 

18% 
19% 

8% 
12% 

The City of Palmer Budget FY82 consists of a General 
Fund, and separate funds for water, sewer and capital 
projects. The composition of General Fund Revenues is 
1 ocal taxes 35 percent (property tax 23 percent based 
upon four mills per $1,000 assessed valuation; sales tax 
12 percent based upon two percent retail sales tax); 
intergovernmental revenue 25 percent; service charges 30 
percent and miscellaneous 10 percent. The current ratio 
of bonded indebtedness to total assessed valuation is 
0.04, based on a total assessed property value of 
$64,710,668. This ratio is not anticipated to increase 
over time. Per capita expenditures for the City of 
Palmer are provided in Table 5.5. 

The City of Wasilla Budget FY81/82 consists of a General 
Fund, Library Fund, and Capital Project Fund. As a 2nd 
class city, Wasilla does not levy a property tax and is 
dependent upon intergovernmental transfers of revenues 
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from the Borough, the State and the Federal Government. 
The City has just completed a central water supply 
system and will be floating its first local bond issue 
in Spring 1982. Other local funding for this project 
will be derived from a property assessment only on lots 
that will benefit from this improvement. Expenditures 
for services are provided in Table 5.5. 

The City of Houston Budget FY81/82 obtains revenues from 
a variety of State and local grants which generally spe­
cify a portion of the use to which the funds are put. 
Expenditures for the services provided by the City of 
Houston are listed in Table 5.5. 

The communities of Talkeetna and Trapper Creek and other 
small corrvnunities do not have formal local government. 
The Mat-Su Borough provides existing services including 
ambulance, fire protection, solid waste disposal and 
road maintenance and repair. These services are 
administered by the Borough and paid for by Borough 
funds derived both 1 ocally and from the State. Property 
located within the service boundary is liable for taxes 
levied to cover the costs of service delivery. 

Public Facilities and Services 

Current usage and capacity of public services, including 
water supply, sewage, solid waste disposal, transporta­
tion, police, fire, health care services, education and 
recreational services, in the Mat-Su Borough are 
displayed in Table 5.6. 

Water 

The cities of Palmer and Wasilla have water supply 
and chlorination treatment systems with peak capabi­
lities of 1,368,000 gallons per day (gpd) and 864,000 
gpd, respectively. Other areas are provided with 
water on an individual basis, by wells, or by a com­
munity water system. 

Sewage 

Palmer has a city-wide sewage facility. Residents of 
other areas rely on septic tanks, waste from which is 
trucked to Anchorage for di sposa 1 by private com­
panies. Borough voters have authorized construction 
of a treatment plant in the Borough. Some Borough 
areas are served by small public sewage systems: 43 
Class A systems serve subdivisions and trailer parks; 
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77 Class B systems serve schools and businesses, and 
45 Class C systems serve duplex and triplex struc­
tures. Ratings are by the Alaska Department of 
Environmental Conser-vation and relate to the number 
of people served. 

Solid Waste 

The Borough has non-areawide solid waste management 
authority and operates nine landfills. The Borough 
intends to close most of these and set up transfer 
stations for bringing the waste to an SO-acre central 
site, near Palmer, for final disposal. 

Transportation 

The Parks Highway is the principal surface transport 
route within the Borough, 1 inking it to both 
Fairbanks and Anchorage. The Borough is also con­
nected with Valdez and the Al-Can Highway via the 
Glenn and Richardson Highways. During the summer 
months, the 180-mile unpaved Denali Highway connects 
the Parks and Richardson Highways. Many major 
Borough communities are connected by the Alaska 
Railroad which also provides access to a number of 
small communities which have no road access. The 
1 argest airport in the Borough is the Palmer 
Municipal Airport. There are a number of airstrips. 

Police 

Police protection in the Borough is provided by 
Alaska State Troopers, 17 stationed in Palmer and 
three in Trapper Creek. Four other troopers are 
responsible for fish and wildlife protection and 
enforcement. The City of Palmer has police powers 
and maintains a force of eight officers and several 
civi 1 ian support personnel. There are three deten­
tion and correctional facilities in the Borough: a 
temporary detention facility maintained by the Palmer 
Police Department; Mclaughlin Youth Center in 
Wasilla, and the Adult Correctional Facility near 
Sutton. Borough correctional facilities serve the 
whole Anchorage region. 

Fire 

There are nine operating fire 
Mat-Su Borough. Costs of fire 
by special millage rates on 
within the service areas. 
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achieving a rating of eight from the Insurance 
Service Organization (ISO), the maximum rating for 
areas without community water systems, the Borough 1

S 

fire chiefs in 1981 prepared a fire protection plan 
which proposes 12 additional stations and the 
purchase of new equipment for existing stations, 

Residents of the Borough not within the boundaries of 
the fire service areas rely on their own resources 
and neighbors • volunteer assistance for fire protec­
tion. 

Fire stations in Palmer, Wasilla and Houston are 
city-maintained; there are two paid employees in 
Palmer and one in Wasilla. The Borough maintains 
other stations which rely completely on volunteer 
staffing. 

Health Care 

The 23-bed Valley Hospital, built in Palmer in 1954, 
provides acute and some long-term care. The hospital 
is staffed by eight doctors. There is a satellite x­
ray facility in Wasilla. A plan for a hospital addi­
tion which will add 7 beds and additional space for 
equipment to the Valley facility has been approved 
and will enable the hospital to serve a Borough popu­
lation of up to 30,000. Another addition of 30 beds 
could be built at a later date. 

Ambulance service in the Borough is provided through 
the Palmer Fire Center on a 24-hour basis. The 911 
emergency service number is connected directly to the 
amublance dispatch center at the Palmer Fire Station 
and to the Valley Hospital. 

Public health centers in the Borough are the Palmer 
Health Care Center, Wasilla Health Care Center and 
Cook Inlet Native Association Health Care Center 
(Wasilla). Langdon (Wasilla) and the Mat-Su Mental 
Health Center (Wasilla) provide individual and group 
therapy, family and marital counseling and alcohol 
and drug consulta tion. The Palmer Pioneer Home pro­
vides long-term nursing and non-nursing care for the 
elderly. 

Education 

The Mat-Su Borough operates 17 schools: 12 el emen­
tary schools, two junior high schools and three high 
schools. At the beginning of the 1981-1982 school 
year, enrollment totalled 4,515 students. Plans call 
for expansion of existing facilities and construction 
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of three new schools: an elementary school serving 
400 pupils in Wasilla, a permanent elementary school 
in Trapper Creek for up to 150 students and a secon­
dary school initially accommodating 300 in the 
Houston area. The School District also offers 
correspondent education to any resident of the State. 

The Matanuska-Susitna Community College, a branch of 
the University of Alaska, provides academic and voca­
tional courses to area residents. Enrollment 
totalled 1,500 full and part-time students in 
1980-1981. 

Recreational Facilities 

Opportunities for outdoor recreation abound in the 
Borough and surrounding areas. The 1 argest attrac­
tion in the region is Mount McKinley National park 
and the surrounding Denali National Park and 
Preserve. Entrance to the park is off the Parks 
Highway north of the Borough. 

Denali State Park, located within the Borough, will 
eventually offer a variety of summer and winter 
recreat i ana 1 activities. Nancy Lake Recreation Area 
south of Wi 11 ow, the Lake Louise area in the south­
eastern part of the Borough and the Big Lake area 
between Willow and Wasilla include other popular 
recreational sites. 

There are relatively few local public recreational 
facilities in the Borough, but plans call for future 
development of playgrounds and neighborhood parks in 
conjunction with school complexes. 

(v) Economic Base 

Table 5.7 describes business locations and types in 
Mat-Su Borough communities. The economy of the Borough 
reflects the influence of nearby Anchorage and the 
Borough's economic dependence on Anchorage. Dominant 
sectors of the Borough economy are connected with 
tourism, recreation and residential construction. 
Businesses involved in support and service sectors pre­
dominate. 

The Borough is encouraging economic development and is 
concentrating on the Point MacKenzie area across Knik 
Arm from Anchorage. Development there is to focus on 
dairy farming, an industrial complex and a possible 
petrochemical complex. 
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Agriculture has played an important part in the histori­
cal development of the Borough. Up unt i 1 the early 
1960 1 s, commercial agricultural production continued to 
increase. Since then the number of farms and volume of 
production has declined. The Borough government is 
attempting to reverse the decline through various means, 
including the Point MacKenzie Project. 

Outside of the major communities in the Borough, econo­
mic activity is related to mining, timber products and 
recreational services, in addition to agriculture. Two 
of the traditional mining districts are of particular 
relevance to the proposed Susitna Dam: The 
Susitna-Chulitna portion of the Yentna Mining District 
where deposits of molybdenum, gold, copper, lead, silver 
and antimony are found, and the Upper Susitna River area 
where the Denali copper prospect has been discovered but 
not yet mined. However, the major mineral resource in 
the Borough is coal. The U.S. Forest Service has 
classified 1,295,000 acres in the Borough as commercial 
forest land. 

(vi) Employment 

Virtually all employment in the Mat-Su Borough, as re­
flected in Table 5.8, is in the government, services and 
support sectors. Total employment by place of 
employment has risen steadily from 1,145 in 1970 to 
3,078 in 1979, an increase of 169 percent. Employment 
in the first three quarters of 1980 averaged 3,224. The 
Borough has consistently had high unemployment rates (20 
percent in 1970 and 13.8 percent in 1979) because 
employment opportunities have not kept pace with the 
growth of the labor force. The rate is often the 
highest in the state; in addition, the Borough is more 
dependent on seasonal employment than are larger popula­
tion centers, such as Anchorage. 

The Mat-Su Borough has an extremely high ratio of popu­
lation to employment (by place of employment), averaging 
around 5.5 during the years for which complete data 
exist. This figure is more than twice as high as the 
overall Anchorage Region•s population to employment 
ratio of 2.5. The lower rate for Anchorage is mostly 
due to the emergence of the southern part of the Borough 
as a bedroom community for Anchorage; approximately 40 
percent of all employed Mat-Su residents commute to jobs 
outside the Borough. Another, lesser factor contri­
buting to the high population to employment ratio in 
Mat-Su is the high unemployment rate prevailing in the 
Borough. 
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(vii) Income 

Trends in per capita personal income are shown in Table 
5.9. Personal income rose substantially in the Mat-Su 
Borough in 1970 1 S and stabilized as the trans-Alaska 
pipeline was completed. Personal income rose from 
$3,957 per capita in 1970 to $9,032 per capita in 1977 
and declined to $8,878 in 1979. The increase between 
1970 and 1979 was, therefore, 124 percent. However, 
using the Anchorage Consumer Price Index - Urban as a 
measure of inflation, personal income in 1979 was only 
19 percent higher than that of 1970 in real terms. The 
mean household income for Matanuska-Susitna Borough in 
1980 was $30,627, despite one of the highest 
unemployment rates in the state. 

(viii) Land Use 

Status of land in the Borough is a complicated and on­
going issue, increasing in importance as the Borough 
continues to experience substantial growth concentrated 
in the southern portion. 

Of the 14,720,000 acres in the Borough, 25 percent are 
Federal lands, 68 percent State lands, 2.5 percent 
Borough 1 ands, one percent Native-owned 1 and and 3.5 
percent privately owned land. Of 525,836 acres of 
taxable land in the Borough, only 16 percent (84,838 
acres) contain any type of improvements. The current 
amount of private land, though small in proportion to 
the total, has been more than sufficient to meet the 
recent and present demand for land. 

Both the State and the Borough have been pursuing land 
disposal programs which put additional land into private 
hands. These programs are expected to continue in the 
future. 

Much of the land involved in the proposed Susitna Hydro­
electric Project has been selected by the Cook Inlet 
Region, Inc. (CIRI) and its member village cor­
porations. Future use of this area will depend largely 
on future ownership and owner•s policies regarding land 
use. 

Some land near the Susitna Hydroelectric project site 
has been included in two recent State land disposals in 
the Indian River area. The Indian River subdivision 
disposal is comprised of 700 acres in 139 parcels. The 
Indian River remote disposal contains 1,500 acres. Two 
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additional sites may be disposed of in FY83: one of 
these consists of 2,000 acres near the Indian River sub­
division. 

Land use planning powers in the Borough for the most 
part reside with the various land owners. The Borough, 
however, does exercise overall planning authority for 
all lands within its boundaries. Roughly half of the 
Borough is designated as a special use district per­
mitting multiple use of the lands within the district. 

The Borough's traditional reluctance to allow zoning to 
be implemented is beginning to change, and planned 
growth is being advocated as a way to avoid strip deve­
lopment and conflicting land use, and to protect 
wildlife and wildlife habitat. 

Sociocultural Conditions 

This section of the report (Section 5.3(a)(ix)) is Frank 
Orth & Associates, Inc.'s summary of a sociocultural 
study conducted by Stephen R. Braund & Associates 
for the Susitna Hydroelectric Project. It describes and 
analyzes baseline sociocultural conditions in those com­
munities most likely to be directly affected by the pro­
ject. For the southern communities of Talkeetna, 
Trapper Creek and the northern railroad communities, 
categories addressed include settlement patterns, econo­
mic conditions and values, political systems and com­
munity response capacity and local attitudes toward 
growth, change and development. Findings and concl u­
s ions relative to the more northern communities of 
Cantwell and McKinley, which are relatively remote from 
the chosen access route and project area, will be 
briefly summarized. 

Southern Communities 

Settlement Patterns 

Talkeetna, Trapper Creek and the ra i 1 road com­
munities north of Talkeetna have experienced con­
siderable population influx, noteworthy in that 
they are too remote from Anchorage to serve as 
bedroom communities and offer litle or no economic 
opportunity. 

Growth of these communities occurred in severa 1 
distinct phases. At the extreme, settlers can be 
c 1 ass ifi ed into two groups: those who came pri-
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mari ly to develop and extract and those who came 
primarily to enjoy the natural resources. All 
residents share the desire to live in a non­
industrial, relatively rural setting. 

Ta 1 keetna, 1 ocated 114 mi 1 es north of Anchorage, 
is the former site of an Indian village. It 
became a mining community after the discovery of 
gold in 1896, serving as a base of operations for 
prospectors operating in the Yentna Mining 
District West and Northwest of town. Some miners 
spent the winter trapping, which was a significant 
part of the local economy until the 1940 1 s. 
Construction of the Alaska ra i 1 road spurred 
growth, increasing access to the area by miners, 
trappers and travelers. Upon construction of the 
Talkeetna airfield and FAA(CAA) facility in 1940, 
young fami 1 i es began moving to the area to work 

·for the government, changing the character of the 
community, which had oreviously been populated 
predominately by older bachelors. 

Beginning in the 1950 1 s, a new period of growth 
began, based on tourism and recreation. Talkeetna 
became the center for mountaineering expeditions 
to Mt. McKinely. Construction of the Parks 
Highway and Talkeetna Spur Road in 1965, paved the 
way for rapid change in the community. 
Recreational use of the area increased as did land 
sales and home construction for a growing popula­
tion of young families. 

New residents in the 
best of two worlds: 
setting coupled with 
access to services 
Wasilla. 

1960s and 1970s sought the 
life in a rural wilderness 
relatively easy automobile 
offered in Anchorage and 

Old-time residents of Talkeetna are accustomed to 
and inured to change, having experienced suc­
cessive waves of growth. Some newcomers, however, 
feel that change in the form of encroaching urba-
nization and industrialization is in direct 
conflict with the rural, relatively self-
sufficient lifestyle they moved to Talkeetna to 
pursue. 

Trapper Creek was settled post-1950, initially by 
homesteaders. Upon construction of the Parks 
Highway and the operation of the State•s 
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Open-to-Entry (OTE) land disposal program 
(1968-1973) a new group of residents moved to the 
area, some acqu1r1ng five-acre parcels for 
recreational use, others seeking a year-round life 
in the wilderness. As in Talkeetna, many of the 
newer residents moved to the area for the sake of 
natural beauty and isolation and are skeptical 
about future change and development. 

Railroad communities north of Talkeetna include 
Chase, Curry, Sherman and Gold Creek. Early resi­
dents worked for the railroad, operated mines or 
homesteaded. Many of the sett 1 ers who moved to 
the area during the OTE program were young people 
of the turbulent 1960 1 5 who found in these areas 
an alternative 1 i festyl e in a wi 1 derness setting 
which coincided with their rejec tion of 
industrialization and urbanization$ As in earlier 
waves of settlement, many of the settlers did not 
remain, but of the 300 to 400 settlers who arrived 
in the early 1970's, plus more recent arrivals, 80 
to 150 are still permanent residents. The summer 
population is greater, consisting of many 
recreation sites and absentee landowners in addi­
tion to year-round residents. 

There has been some friction between new and older 
settlers in the Talkeetna area, with some older 
residents skeptical of the motivations of newer 
settlers, claiming that the new, young, counter­
culture type of resident relies on food stamps and 
other as i stance rather than seeking a true sub­
sistence lifestyle. With time, however, social 
relations between the groups have improved, and 
all can be said to share the desire to live in a 
rural, relatively undeveloped wilderness or small 
town environment. 

Economic Overview 

Economic opportunities in Talkeetna, Trapper Creek 
and the railroad communities north of Talkeetna 
are few, and unemp1oyment is high. Recent arri­
vals seem to choose first to live in these rural 
communities, then worry about how to support them­
selves there. lack of local jobs forces many men 
to leave the area to work on the North Slope, in 
Wasilla or Anchorage. Retail businesses in 
Talkeetna and Trapper Creek are generally as so­
cia ted with tau ri sm and recreation. Some govern-
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ment emol oyment is present. Some residents seek 
governmental subsidies in the form of food stamps, 
energy assistance, aid to dependent children or 
other grants to help them cope with the lack of 
employment opportunities. Additionally, people in 
all communities produce arts and crafts which they 
sell. Also, in all communities, residents rely on 
local fish and game, gather firewood as well as 
berries and other greens, and raise gardens. 

Talkeetna has the largest number of businesses and 
employers in the area. Most commercial estabish­
ments are oriented toward tourists and 
recreationists. Main employers in town are said 
to be the school, Alascom, the railroad, FAA and 
the local stores. There are many more people than 
jobs in Talkeetna. Most businesses are owner­
operated and hire few emp 1 oyees. Many residents 
rely on recreational guiding for income. In 1979, 
some of these individuals formed a guiding aso­
ciation called Denali Wilderness Treks, a non­
profit association which books clients and 
advertises for its members. 

Trapper Creek also has limited job opportunities, 
with many residents working seasonally in other 
areas. There is some local mining, logging and 
farming. Some local people are artists, craftsmen 
and guides. 

Job opportunities in the railroad communities 
north of Talkeetna are almost non-existent. 
Population density makes pure subsistence living 
impossible. Thus most people who live permanently 
north of Talkeetna must rely on a combination of 
sources to maintain their lifestyle. A typical 
household may depend on the fo 11 owing: seasona 1 
construction work out of the area, supplemented 
with food stamps and unemployment, the harvest of 
1 ocal fish and game resources and personal gar­
dens. In some respects the lack of an economic or 
employment base in the railroad communities gives 
residents the appearance of being a transient 
population. People are continually coming and 
going for seasonal jobs, supplies and services. 
In addition, many other users of the area are, in 
fact, highly transient (sports hunters, fishermen 
and absentee land and cabin owners.) 
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Politics and Response Capacity 

There are very few local political organizations 
in Talkeetna, Trapper Creek. and the railroad com­
munities north of Talkeetnae While rural Native 
communities often struggle to determine which 
organization has control of what activity, the 
general trend in the southern study communities 
has been a reluctance to form political groups. 
Typically, in rural Alaskan native villages, 
numerous political organizations exist or have 
influence in each community (i.e., regional profit 
corporations, regional non-profit corporations, 
cities. boroughs, traditional councils, and 
village corporations). Because none of the 
southern study communities are Native villages 
under the Alaska Native Claims Settlement Act 
(ANCSA), they do not have Native corporations or 
traditional councils. Also, because none of the 
study communities have i ncorpor ated under State 
1 aw, there are no cities in the study area. The 
only State recognized political organization in 
the area is the Matanuska-Susitna Borough, incor­
porated as a second class borough in 1964. which 
encompasses the entire study area except Cantwell 
and McKinley. 

In the past few years, as more and more people 
have moved into the area, there has been a ten­
dency toward the formation of political organiza­
tions in Talkeetna, Trapper Creek, and Chase. 
This trend is primarily the result of proposed 
developments (the Capital move, the Susitna 
Project, and the Intertie), State land d·isposals, 
anticipated population growth, and the growing 
belief that local participation and control is 
necessary to maintain present values. On the 
other hand, the formation of. and participation 
in, political groups is contrary to the philosophy 
which motivated most people to settle in this 
rura1 area--individualism, a desire for isolation. 
and a lack of governmental controls on one's life. 
This section addresses local political organiza­
tions in the area, their formation, and associated 
social divisions in the community, as well as com­
munity response capacity. 

Organizations active in Talkeetna include the 
Talkeetna Historical Society, the Parent-Teachers' 
Association, six churches, a local library board, 
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road and fire service area boards and the 
Talkeetna Chamber of Commerce. The Chamber of 
Cormnerce has a leadership role in local affairs 
and has incorporated in order to be eligible to 
pursue grants and enter into contracts with the 
Borough. In a hotly contested election, Talkeetna 
voters rejected, in 1981, a move to incorporate as 
a first class city. Both newcomers and long-time 
residents opposed incorporation, agreeing that the 
results of incorporation, including taxation, 
bureaucracy caused by another level of government, 
and additional regulations threatening their inde­
pendent lifestyle, were undesirable. 

Trapper Creek has a Community Council formed three 
years ago. It is designed to bring local issues 
into the open, afford residents the opportunity 
for maximum participation in community self­
government and to influence higher levels of 
government related to community development and 
services. The Community Council was pre-dated by 
a Tokosha Citizens Council which unsuccessfuly 
sought, in 1978, to enact a proposal calling for 
transforming 144 square miles of territory into a 
unique residential and recreational roadless area. 
The spirited public debate on this issue clearly 
established two opposing attitudes toward economic 
development in the area and served to alert resi­
dents of the need to become involved in the poli­
tical process. The Trapper Creek Community 
Council is recognized by the Mat-Su Borough as an 
advisory body and has been associated with 
acquisition of community facilities and services 
desired by the community. Most of the impetus for 
such services has come from newer residents, and 
some older homestead families feel costs of added 
services are too great compared to the relatively 
low population of the area. 

The railroad communities have tended to avoid 
involve ment in political organizations, due to 
their residents' propensity for isolation, indivi­
dualism and anarchism. It was not unti 1 1979 that 
the first political group, the Chase Community 
Association, emerged. Residents formed this non­
profit corporation primarily to resist the pro­
posed Chase II State land disposal in their area. 
This disposal was for a subdivision of 5-acre 
1 ots, and residents feared it waul d create too 
great a population density to allow their semi-
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subsistence lifestyle. The Association has also 
responded to other potential developments which 
its members believe threaten their rural, semi­
remote way of life. These developments include 
the Susitna Hydroelectric Project and the Intertie 
power line. The Association seems to represent 50 
to 75 percent of the permanent 1 oca l residents. 
Many residents of the area are very involved in 
Talkeetna politics and were vocal in their opposi­
tion to Talkeetna incorporation. 

Residents of all the southern communities 
generally agree that small, rural towns or wilder­
ness areas are more favorable places to live than 
more urban environments, but residents do not 
agree on either community priorities or what 
should be done to protect common values. There is 
no consensu~ of opinion in the area; individualism 
and self-reliance are prevalent. However, because 
division weakens the local ability to control, the 
trend toward political organization may continue 
as rura 1 residents band together to protect their 
environment. 

Presently. none of the communities has an adequate 
system by which to respond to development impacts, 
though Trapper Creek is building an organization 
of interested people actively representing the 
community and recognized by the Borough~ The 
Chase Community Association has an image as anti­
development, which lessens its effectiveness with 
higher levels of government. The Susitna Project 
could tend to encourage additional political orga­
nization in the southern study area communities. 
Capable leaders reside in all the communities, but 
the need for political organization conflicts with 
their local rural values. Many of them moved to 
the area to escape government and congestion, and 
find active participation in the political process 
to be in conflict with their individualistic 
values. 

Attitudes toward Growth, Change, and Economic 
Development 

Two different phi 1 osophi es toward economic de ve­
l opment and rural growth emerged in the southern 
communities. Because these two factions, which 
represent extremes on a continuum of attitudes and 
opinions, were found in Talkeetna, Trapper Creek, 
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and the railroad communities north of Talkeetna, 
all communities are discussed together in this 
section. These different attitudes toward econo­
mic development and growth in rural environments 
include: 

1. On one end of the continuum, residents have a 
desire to protect rural, small-town, and 
wilderness atmospheres; minimize change; and 
avoid industrial development in the area; as 
well as preserve wildlife and recreational 
areas. Residents in this group take issue 
with the charge that they are against growth 
and economic development. Rather, they point 
out that economic development does not only 
mean industrial growth. They believe that the 
real, long-range value for the upper Susitna 
valley is not its minerals or hydro potential, 
but its untapped potential for visual and 
recreational enjoyment, both summer and 
winter. These residents argue that a 
recreation a 1 /tourist economy caters to peop 1 e 
who enjoy the land without defacing it, which 
is preferred to a commercial, industrial eco-
nomy which does scar the landscape. These 
people tend to be opposed to the Susitna 
Hydroelectric Project as well as other 1 arge­
scale development schemes in the area. 

2. On the pro-development end of the continuum, 
residents do not necessarily desire industrial 
development in the area, but they cannot iden­
tify with what they feel is a no-growth atti­
tude. Residents with an extreme development 
view tend to favor roads to open up additional 
country and believe that progress (including 
hydroelectric dams, more people, and roads) 
wi 11 come regardless of what they, or anyone 
else, want. Generally, long-time residents, 
many of whom have already witnessed con­
siderable change in the area, do not view 
future developments as necessarily undesirable 
(see Settlement Patterns above). Most of 
these people are generally in favor of the 
Susitna project because they perceive that it 
will provide a needed economic boost to a 
depressed a rea. 

It should be pointed out that these residents 
do not generally desire to see their community 
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radically changed, neither do they necessarily 
wish for industrial development to become the 
economic base in the area. Like their neigh­
bors, they enjoy small-town qualities and 
desire to live in a non-industrial, relatively 
isolated, rural environment. But, they view 
change as inevitable, feel the local economy 
will benefit from deve 1 opment, and as 1 ong as 
there is no danger to life, not necessarily 
lifestyle, the Susitna project is acceptable. 

Few peop 1 e, in recent years, have moved to 
Talkeetna, Trapper Creek, or the area north of 
Talkeetna for economic or job opportunities. 
In fact, according to many local residents, 
one of the largest limits for growth in 
Trapper Creek and Talkeetna is the lack of 
local jobs. Some of these residents with a 
conservative attitude towards economic deve­
lopment, maintain that if jobs were available, 
they would not want to live in the area 
because the increased job opportuni ties would 
attract more people. This population influx 
would, for these residents, make Trapper Creek 
and Talkeetna less desirable as rural places 
to reside. Others, for example homesteaders 
who raised their families in Trapper Creek or 
long-time Talkeetna residents, desire economic 
development in the area so their children will 
have access to local employment. Generally, 
the difference between whether a resident is 
in favor of or opposed to the Susitna dam 
depends on how he perceives it wi 11 impact the 
area. If it is characterized as a massive, 
unnecessary project that wi 11 provide excess 
energy and lead to total industrialization of 
the area, which some people believe, then very 
few ru ra 1 residents are in favor of it. But, 
on the other hand, if the project's impacts 
will be relatively minor, and it will provide 
constant and cost-stable electric power in the 
area as well as jobs, then more people are 
pro-Sus itna. Consequently, consensus re 1 ated 
to the Susitna Project may likely only emerge 
once residents of this subregion have more 
information about the project and its impacts 
upon which an intelligent dialogue can ensue 
and decisions can be made. 

Based on the recent settlement patterns in the 
southern study area, it appears as though the 
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trend is towards those who favor the develop­
ment of tourism and recreation, m1n1mum 
disruption of small-town qualities, the 
reasonable preservation of local wildlife and 
fish, and the enjoyment, not deterioration, of 
the natural environment. Concomitantly, these 
people oppose industrial development, rapid 
growth, and urbanization in the area. 

Land Availability 

Between 1979 and 1981, the State of Alaska offered 
seven disposals in the Talkeetna area (four agri­
cultural, two subdivisions, and one remote 
parcel). In 1980-81, six disposals (one agri­
cultural, four subdivisions, and one remote 
parcel) were offered in the Trapper Creek area. 
In 1980, the State of Alaska offered the Chase 
Remote Parcel area and in 1981, the Chase I I sub­
division. Similarly, the State offered the Indian 
River Remote Parcel area in 1980 and the Indian 
River Subdivision in 1981. Thus, the State of 
Alaska had offered a total of 17 land disposals in 
the Talkeetna, Trapper Creek, Chase, and Hurricane 
area in the past three years. (This is in addi­
tion to the early Open-To-Entry Program which was 
in effect from 1968 to 1973.) 

Although not all of the lands are accessible by 
road, these land disposals as well as numerous 
large unsubdivided homesteads and other tracts in 
the Trapper Creek and Talkeetna area provide a 
more than adequate land base for substantial 
growth. In addition, if the highway is relatively 
close, subdivision roads are relatively inexpen­
sive to construct in this area, and large tracts 
can be converted into subdivisions fairly quickly. 
Given any economic incentive for development, it 
is likely that more subdivisions will appear in 
the upper Susitna basin. 

Related to the state land disposals, a relatively 
common trend in residents 1 attitudes has developed 
in the study area. Once an area is opened up to 
settlement (either recreational or residential), 
those people who first acquire land are generally 
opposed to any further land disposals in the imme­
diate area that would increase the population den­
sity to levels beyond what they believe the land 
can support. Most peop 1 e were attracted to these 
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land disposals because the land is relatively iso­
lated in a wilderness area. Generally, persons 
who acquire a remote parcel or establish residency 
on the land wish to preserve the unpopulated, 
wilderness flavor of the area. They perceive that 
additional state land disposals, especially sub­
divisions, conflict with this desire. Although at 
first this may seem like a selfish motive, it 
should be kept in mind that the State of Alaska 
has made several recent public land disposals in 
this area (seventeen in three years). During 
interviews, some people claimed they had known 
what the State had in store for this region, they 
might not have acquired this remote land in the 
first place. (Many newer absentee land owners 
from Anchorage do not fall into this category.) 

Northern Communities 

Similarities between Cantwell and McKinley account 
for both their stance and likely responses to aspects 
of the Susitna project. 

The growth of both communities is severely limited by 
the unavailability of land and employment; there is 
an un avoidable interaction between lack of lands and 
lack of employment. Employment in Cantwell is based, 
in the main, on direct public employment-­
transportation, communications, public health and 
safety, and education. The sma 11 private sector is 
based upon services to public sector employees and to 
the seasonal visitors to the general recreation area. 
Employment in McKinley is based almost exclusively on 
year-round maintenance of the Park and seasonal visi­
tation to the Park. Many more persons waul d and 
could live in these communities were only land and 
employment more available. 

Both communities have undergone considerable growth 
in the past few years due to major improvements of 
the road system, the communications system, govern­
ment expenditures, and the growth of visitation. 
This has resulted in a greater ability to remain in 
the communities year-round, rear children, obtain 
supplies, and withstand the physical hardships of 
weather and isolation. These changes have sustained 
a larger permanent population than has been carried 
historically a·nd may be reaching or exceeding the 
physical carrying capacity of adjacent lands and 
wildlife. 
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This is the critical stage in the life of each 
community, in terms of attitude toward growth, forms 
of economic development, tolerances of change, com­
munity organization and identity, and attachments to 
the non-rural world. Introduction of the Susitna 
Hydroelectric Project and the Willow-Healy Intertie 
is only one of several forces that appear in these 
communities• perceived range of opportunities and 
risks; these energy projects are, however, most imme­
diate realities. 

Both communities are desirous of long-term economic 
development, not merely short-term economic growth. 
Cantwell and McKinley differ significantly in their 
perceptions and stance toward these energy projects, 
based on differences in hi story, geography, econo­
mics, population, and values. Cantwell sees itself 
at the center of these energy projects as well as 
secondary industries leading to long-term development 
of population, economy, and employment. If lands 
around Cantwell can be made available to accommodate 
the thousands of workers anticipated to be associated 
with these projects, then economic growth of Cantwell 
is possible. 

The orientation and interest of McKinley is almost 
totally with the Intertie (and other physical altera 
tions in the highway-railroad corridor) since it 
finds itself too distant from any direct relationship 
with the Hydroelectric Project, other than a genera­
lized environmental concern. Given the lack of land 
and services and the distance from the Hydroelectric 
Project, McKinley sees little that would change. 

McKinley residents are also extremely concerned about 
the growth of visitation within the park as an 
environmental impact, and growth outside the park as 
damaging to current lifestyles. If more land becomes 
available, they fear a huge growth in recreational 
housing; if land remains restricted, they fear con­
tinued inability to remain employed and housed in the 
area. Land unavailability is also predictive of con­
tinued escalation of property values and eventual 
conversion of highway residential properties (most 
residences are adjacent to the highway) to strip com­
mercial properties, altering both the values and 
character of the community. 

Both communities feel that their futures are depen­
dent upon the decisions made by urban interests and 
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(b) Regional 

that they are generally helpless in the face of these 
interests. Each appears hopeful but not optimistic 
that its interests, values, and character will be 
protected in these decisions and also by the histori­
cal volatility and uncertainty of Alaska development, 
which has variously produced huge projects and aban­
doned projects. Each would prefer more gradual, 
p 1 an ned, and certain forms of economic deve 1 opment, 
but they are not politically or economically orga­
nized to assure this kind of development. 

The Railbelt Region, Impact Area 3, includes the greater Anchor­
age area, the Fairbanks area and the Valdez-Chitina-Whittier 
area. Data on employment, population and per capita income in 
the Railbelt Region, 1970-1980, is displayed in Figure 5.3. 

(i) Population 

Population in the Railbe1t Region rose from 204,523 in 
1970 to 284,166 in 1980. The Railbelt contains 70 per­
cent of the State's population, with the majority cen­
tered in the greater Anchorage area. Anchorage and 
Fairbanks are the largest cities in the Region. 

(ii) Housing 

Housing stock available in the Municipality of Anchorage 
(1981 data) and in Fairbanks and the Fairbanks-North 
Star Borough (1978 data) is shown by type in Tables 5.10 
and 5.11. 

In 1981, the Municipality of Anchorage contained 65,771 
civilian housing units. Of this total, 46 percent were 
s i ngl e-fami ly units; 12 percent were mobile homes. and 
42 percent were in multi-family buildings. The vacancy 
rate in the Municipality was approximately 14 percent in 
1980. The vacancy rate for housing units in apartment 
buildings with five or more units was nearly twice that 
for single-family homes. 

Housing stock of the Fairbanks-North Star Borough 
totalled 13,738 in October, 1978, with 54 percent of the 
units located in the City of Fairbanks. Single-family 
housing accounted for 50 percent of the Borough's 
housing stock; duplexes for seven percent; multi-family 
units for 28 percent and mobile homes for 15 percent. 
Within the city limits, multi-family units represented 
43 percent of the total, and mobile homes only two per­
cent. 
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Vacancy rates in the Fairbanks-North Star Borough have 
risen in the post-pipeline period, from a low of 0.4 
percent in 1976 to 9.1 percent in 1980. Vacancy rates 
were lowest for single-family houses. 

(iii) Employment 

(c) State 

Table 5.12 presents non-agricultural employment data for 
Impact Area 3. Employment increased by 39 percent bet­
ween 1970 and 1975, and by an additional 14 percent bet­
ween 1975 and 1979. Construction, service and support 
sectors represent large percentages of employment in the 
Rai"lbelt. Employment in the Anchorage Region acounted 
for 69 percent of Railbelt employment in 1979. 

The Mu ni ci pa 1 ity of Anchorage has generally represented 
87 to 90 percent of employment in the Anchorage Region, 
with Kenai-Cook Inlet representing seven percent, 
Mat-Su, three percent, and Seward, one and one-half per­
cent. 

Data on employment, population and per capita income in the 
State of Alaska, 1970 to 1980, is presented in Figure 5.4. 

{i) Population 

The population of Alaska has risen steadily since the 
1940 1 S, yet this largest of the United States is still 
the least populous with an estimated 1980 population of 
400,331. Alaska 1 s population grew 32 percent between 
1970 and 1980, jumping by 50,000 between 1975 and 1976 
alone. Most of the population is in the Southcentral 
Alaska-Fairbanks region {the Railbelt), and half of the 
State 1 S citizens reside in Anchorage. 

(ii) Employment 

Alaska's economy has hi stori ca lly been dependent upon 
development of its natural resources, primarily 
fisheries, minerals and timber. As a result, employment 
has been oriented towards these consumptive and extrac­
tive industries. The military has played a major role 
since World War II. In recent years, employment in 
state and local government has increased dramatically. 
In addition, employment in service and support sectors 
of the Alaska economy is increasing, reflecting the 
maturation of the State 1 S economy. 
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Impact of the trans-Alaska pipeline is evident in 
employment figures. Between 1970 and 1975, a pipeline­
induced growth spurt caused employment to increase by 75 
percent. From 1975 to 1980, however, total employment 
increased by only 2.9 percent. 

(iii) Income 

The average per capita personal income in the State rose 
from $4,638 in 1970 to $10,254 in 1976. Since comple­
tion of the pipeline, however, the pace of increase has 
slowed. Per capita income in the State averaged $11,150 
in 1979. The real increase in per capita personal 
income during the nine-year period was 27 percent. 

5.4 - Project E1ements Influencing Change (Methodology and Results) 

(a) Manpower Requirements and Payroll 

Tables 5.13-5.15 display the projected total number and origin 
of on-site construction and operations manpower for Watana and 
Devil Canyon dams from 1983-2005. For the canst ruction work 
force, manpower has been divided into the categories of labor­
ers, semi-ski11ed/skilled, and engineering/administrative. As 
displayed in Table 5.13, the peak construction year occurs in 
1990 with an estimated construction work force of 3,498. 

The Watana dam wi 11 be constructed in two phases with an ult i­
mate generating capacity of 1,020 megawatts (MW). The first 
installment of 680 MW 1 S will be completed in 1993, at which time 
operations manpower wi 11 total 70 persons. The additional gen­
erating capacity will reach completion in the following year, 
1994, and will result in a total operations work force of 145. 
Analysis of construction manpower requirements for the 600 MW 
Devil Canyon dam is based on construction beginning in 1994, 
with this facility coming on-line in the year 2002. The total 
on-site operations work force for both dams will equal 170 
during the year 2002 and thereafter. Construction of the Watana 
and Devi1 Canyon dam facilities entails an overlap of one 
year in construction. 

As can be seen in Figure 5.5, the first phase of the Watana dam 
requires a significantly greater number of workers than both the 
second phase of Watana and Devil Canyon combined. This dif­
ference can be attributed to the additional labor requirements 
'in the initial years for the construction of the work camps, 
villages, and access road and to the more labor intensive nature 
of a gravel fi 11 dam (Watana) than a concrete thin arch dam 
(Devil Canyon). Dramatic decreases in work force requirements 
(relative to the preceding years) occur between 1991 and 1996. 
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Total payroll is an important consideration in that it defines 
the parameters of monetary impacts resulting from direct on-site 
construction and operations work force expenditures. Based on 
the on-site construction and operations requirements outlined 
above~ the total yearly project payroll from 1983-2005 were 
derived and are displayed in Table 5.16. These totals were 
derived by matching wage figures to the respective trades, 
assuming that for construction workers there are 1,825 worker 
hours in the year (54 hours per week and an average of 29 weeks 
per year) and for the operations work force there are 2, 496 
working hours in the year (48 hours per week and 52 weeks per 
year). The payroll in 1990, the peak year, totals $97.8 
million. 

Tables 5.17 and 5.18 display estimates of construction and oper­
ations work force payroll expenditure patterns in the various 
Census Divisions of Impact Area 3. Using the total construction 
and operations payroll figures calculated above~ taxes and 
savings were subtracted and estimates were made concerning the 
amounts of disposable income that would be spent in different 
areas of Impact Area 3. The methodology for determining payroll 
expenditure patterns is built upon the basic premise that place 
of residence is the primary factor determining where payroll is 
spent. 

(b) Numbers and Residence of Work Force and Associated Population 
Influx 

The level of impact of the proposed Susitna hydroelectric 
facility on the communities surrounding the project is propor­
tional to the size of the inmigrant work force related to direct 
project employment and subsequent indirect and induced employ­
ment. These individuals create the short-term, peak demand for 
services that has the most significant impact. The size of the 
inmigrant work force depends on the extent of the primary local 
labor supply, that is the availability of craft and profes­
sional labor currently residing in the area from which the labor 
force could be drawn (Impact Areas 1, 2 and 3). This section of 
the report addresses the issue of work force origin, relocation, 
and population influx and is divided into two sections: work 
force origin; and work force inmigration and associated popula­
tion influx. 

(i) Work Force Origin 

Labor supply is highly idiosyncratic, and the amount of 
available labor from the immediate labor pool depends 
upon the projected size and era ft mix of the future 
labor force, labor force participation rates, demands 
placed upon the labor force from other projects, the 
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match of craft labor available to craft labor required 
by the Susitna project, and the differing policies and 
geographic spheres of each craft. In addition, the 
supply and demand conditions will vary from craft to 
craft. All of these variables make it difficult to pro­
ject the number of locally available construction trade 
and other workers who will become employed on the 
Susitna Hydroelectric Project. 

11 Local" versus "non-local'' labor supply is the common 
terminology used in literature referring to the origin 
of a construction work force. The use of "local" in 
this sense is not to be confused with impact area defi­
nitions and the "local impact area." 

Given that there are no union hiring ha 11 s in Mat-Su 
Borough (Impact Area 2), manu a 1 craft 1 abor for con­
struction and operations and maintenance will likely be 
acquired through a combination of both the Anchorage and 
Fairbanks union hiring halls. Based on this and limited 
observations of current construction worker commuting 
practices in Alaska, the immediate or "local" labor pool 
is defined as that residing in Impact Area 3 (seven cen­
sus divisions: Anchorage, Fairbanks, S.E. Fairbanks, 
Mat-Su Borough, Kenai-Cook Inlet, Valdez, and Seward). 

As noted earlier, preliminary manpower requirements for 
construction and operations of both the Watana and Devil 
Canyon dams indicate that there will be a total peak on­
site construction work force of 3,498 in 1990. 
Requirements for operations and maintenance manpower 
commence in 1993 at 70 workers and increase to 170 in 
the year 2001. 

The local availability of construction labor was ana­
lyzed according to the total manpower requirements, 
which have been divided into the categories of laborers, 
semi-skilled/ skilled, and engineering/administrative. 
The percentage of jobs which can be filled by the local 
available work force varies with each classification. 
In general, a greater portion of laborers than engineers 
and administrators will be supplied "locally." 

The basic assumptions for on-site construction work 
force as previously displayed in Table 5.14. are: for 
laborers, 85 percent will be supplied locally, five 
percent from other areas of the state, and 10 percent 
will originate from out-of-state; 80 percent of 
semi-skilled/skilled workers will be supplied from 
Impact Area 3, five percent from other areas of the 
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state, and 15 percent from out-of -state; and for the 
administrative/engineering category, 65 percent will 
come from Impact Area 3, five percent wi 11 come from 
other areas of the state, and 30 percent wi 11 be from 
out-of-state. For the indirect and induced manpower 
requirements it is assumed that the percentage of jobs 
to be filled by inmigrants in Impact Area 3 ranges from 
zero in Seward to 45 percent in the Mat-Su Borough. 
Approximately 25 percent of the indirect and induced 
jobs in Anchorage will be filled by inmigrants. 

The allocation of the construction work force's residen­
ces among the various census divisions and within Mat-Su 
Borough communities is initially based on a calculation 
of the total current proportion of workers, by classifi­
cation and census division, to total construction work 
force in Impact Area 3. The percentage distributions so 
derived are then applied to the projected Susitna man­
power requirements to determine the likely residence 
distribution of the work force at the beginning of the 
project. These percentage distributions are adjusted to 
reflect proximity to the project site, and the percen­
tages change over time as certain areas become more 
attractive as places to reside, and work force migration 
occurs. 

Table 5.19 displays the residence distribution of the 
on-site construction work force within Impact Area 3 
prior to factoring in inmigration and relocation. 

(ii) Work Force Inmigration and Associated Population Influx 

As indicated earlier, the amount of work force inmigra­
tion is directly responsible for the degree of impacts 
on the various communities in Impact Area 3. Table 5.19 
in the previous section displayed the number and resi­
dence of the work force associated with on-site 
construction. Based on the assumptions of locally 
available on-site construction work force 
outlined earlier, estimates can be made on the number of 
i nmi grants necessary to ful fi 11 the projected manpower 
requirements. Table 5.20 displays the results of these 
assumptions and includes relocation of construction work 
force currently residing within Impact Area 3. 

Table 5.21 displays similar information to that 
illustrated in Table 5.19, but added to direct on-site 
construction employment is indirect and induced work 
force by place of residence in Impact Area 3. These 
residence factors are based on the assumptions of 
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available local work force for indirect and induced man­
power requirements outlined e,arlier. Table 5.22 then 
displays total inmigration and place of relocation of 
the work force associated with direct, indirect and 
induced employment. 

Inmigration into Impact Area 3 at the peak of construc­
tion activity will represent 13 percent of the total 
direct construction, indirect and induced work force of 
6,365. When considering only direct on-site construc­
tion work force at the peak, 3,500 in 1990, the percen­
tage of inmigrants to total is even lower, representing 
approximately 5 percent. This 1 ow percentage of 
inmigration of on-site construction workers is directly 
related to the availability of local labor and of the 
remote location of the dam sites and the provision of 
temporary camp and family village facilities. 

During the peak of construction activities, 828 
inmigrant employees, associated with direct, indirect 
and induced employment, will be living in Impact Area 3. 
Of this total, 170 workers are related to direct on-site 
construction employment. About 50 percent of the 
inmigrant employees whose employment on the project is 
completed after 1990 are expected to remain in the area. 
After construction activity peaks at the Watana site in 
1990, inmigration subsides until 1997-2000 at which time 
construction activity peaks at the Devil Canyon site. 

As construction activity is completed in the year 2002, 
approximately 12 percent of inmigrants to Impact Area 3 
are expected to remain* For the Mat-Su Borough. the 
figure is much higher with approximately 60 percent of 
the i nmi grants remaining. The majority of the i nmi gra­
tion to the Borough consists of workers originating from 
Anchorage, Kenai-Cook Inlet and Fairbanks Census 
Divisions; it is assumed that 100 percent of these indi­
viduals who move to the Borough will remain even after 
their work on the project is completed. When con­
sidering Impact Area 3 in its entirety, the percentage 
of workers that remain is much smaller, since Alaska 
non-local and out-of-state workers make up a large per­
centage of the total. It is assumed that the majority 
of these workers wi11 not remain in the area after their 
work on the project is completed, consequently only 12 
percent of tot a 1 i nmi grants to Impact Area 3 remain 
after 2002. 

Within the Mat-Su Borough, the settlement of inmigrants 
is expected to contrast sharply from the settlement 
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patterns of the existing population. Accordingly, 
inmigrants will establish residence in the communities 
of Talkeetna and Trapper Creek with greater frequency. 
A great deal of settlement will also occur in "other" 
areas of the Borough, which corresponds to the areas 
outside of designated cities or towns, such as Montana 
Creek, Caswell and Willow. At the peak of construction 
activity, approximately 89 on-site construction, 
indirect and induced workers will inmigrate to 
Talkeetna, 117 to Trapper Creek, and 128 to other areas 
of the Borough (Table 5.22). 

Table 5.23 contains data on the total population influx 
into Impact Area 3, by Census Division and for selected 
Mat-Su Borough Communities, precipitated by direct, 
indirect and induced employment. These projections are 
based on assumptions that, for the direct construction 
work force, 95 percent of inmigrants will be accompanied 
by dependents and that an average of 2.11 dependents 
will come with each inmigrant worker who is accompanied. 
For the indirect and induced work force, the Alaska 
State average number of persons per household figure was 
used to calculate population influx. Total population 
influx into Impact Area 3 during the two peak peri ads 
{1990 and 1999) equals 2, 324 and 1 ,228, respectively. 
Of the total population influx associated with direct, 
indirect and induced employment in 1990, 2,214 or 95 
percent, will relocate to the Anchorage region. The 
remainder is expected to relocate to the Fairbanks-North 
Star Borough, especially to the City of Fairbanks, and 
to the Valdez Chitina-Whittier Census Division. 

Within the Anchorage region, it is projected that Kenai­
Cook Inlet, Anchorage, and Fairbanks wi 11 experience a 
slight net outmigration of population during various 
stages of construction activity as outmigration to the 
Mat-Su Borough exceeds i nmi grat ion from other areas. 
The totals increase as the project ends as a result of a 
portion of the inmigrant workers and their families 
returning to other areas of Alaska and to out-of-state 
1 ocati ons. 

During the peak constuction period at Watana (1990), the 
total project-induced population increase to the Mat-Su 
Borough tot a 1 s 1,112, which accounts for 48 percent of 
the total to Impact Area 3. Of this total, 694 are 
expected to remain in the Borough at the end of 
construction in 2002. 

In 1990, Talkeetna, Trapper Creek and "other" areas of 
the Borough experience 89 percent of the total popula-
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ti on influx to the Mat-Su Borough: Trapper Creek 31 
percent; Talkeetna 24 percent and; "otheru areas 34 per­
cent. These projections represent considerable popula­
tion increases relative to the baseline forecasts for 
each of these areas. Conversely, Palmer, Wasilla and 
Houston will experience only moderate increases in popu­
lation. At the conclusion of the project, total popula­
tion increases to Trapper Creek, Ta 1 keetna and "other" 
equal 175, 173 and 257 respectivelye 

The number of school age children accompanying inmigrant 
direct, indirect and induced workers into Impact Area 3 
will total 562 during the peak of construction. Of this 
total, 304 will be primary school age and 258 will be of 
secondary school age. Tables 5.24, 5.25 and 5.26 
display data on the projected timing and geographic 
d i stri but ion of school age children accompanying 
inmigrant workers. 

5.5 - Socioeconomic and Sociocultural Project Impacts 

This section provides information on probable impacts of the project for 
each Impact Area, and for se1 ected communities within Impact Area 2 
(Trapper Creek and Talkeetna). Attention is focused on the peak construc­
tion years (1990 and 1999) and on the transition to the operations phase of 
the Devil Canyon facility (approximately 2002-2003); it is felt that 
impacts of the project will be greatest at these points in time. It should 
be noted, however, that the changes discussed for those years are expected 
to build over several-year periods. 

(a) Local 

It is anticipated that the impacts on socioeconomic conditions 
in the Mat-Su Borough will be greatest on the communities of 
Trapper Creek and Talkeetna, due to their proximity to the 
work sites and their relatively small size. Accordingly, im­
pacts of the project on these communities are discussed separ­
ately. 

(i) Mat-Su Borough 

Table 5.27 presents an overview of impacts of the pro­
ject on the Borough as a whole. Impacts on the incor­
porated communities of Palmer, Wasilla and Houston are 
summarized in Tables 5.30, 5.32 and 5.34ft 

Population 

The population of the Mat-Su Borough will increase 
moderately as a result of construction of the pro-
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ject, but this will be only one of several factors 
contributing to the Borough's projected rapid rate of 
growth over the next twenty years; the dominant fac­
tor behind this growth will be spill over from 
Anchorage. 

Population in the Mat-Su Borough, unrelated to the 
Susitna hydroelectric project, is projected to 
increase by 16,982 people between 1983 and 1990. In 
contrast, population influx into Borough communities 
associated with the project is estimated to be 
approximately 1.112 during the same period. This 
population influx will represent a 2.6 percent 
increase over the baseline forecast population level 
in 1990. 

As the Watana peak is completed, a slight decrease in 
inmigrant population associated with the project is 
expected to occur; however, the overall Borough popu­
lation will continue to grow rapidly in the 1990's. 
In 1999, the population impact forecast (forecast 
with project) of 67,204 represents only a one percent 
increase in population over the baseline forecast 
(without project). 

The population influx into the incorporated com­
munities is expected to be small; between 1983 and 
1990, the project wi 11 result in an increase of 
approximately 40 people in Palmer and Houston, each, 
and 50 in Wasilla. Over 50 percent of the inmigrant 
population in the Borough is expected to settle in 
the Trapper Creek Ta 1 keet na area, and the remainder 
will probably establish homes in the Willow-Montana 
Creek area, the suburban area surrounding Palmer and 
Wasilla, and possibly in the newly available Indian 
River subdivision (near Hurricane). 

In addition to this increase in population in Mat-Su 
Borough communities, there will be an additional peak 
amount of 1,464 people from out-of-state and other 
areas of Alaska who will be living at the work 
camp/village full-time in 1990. This segment of the 
population influx is expected to have a limited 
effect on conditions in the Borough, as a result of 
the planned provision of housing and other facilities 
and services .by the construction contractor. Their 
major impact will be related to expenditures made in 
Trapper Creek, Talkeetna, and other Borough com­
munities. 
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Housing 

A total of approximately 374 project-induced house­
holds are expected to settle in the Mat-Su Borough 
between 1983 and 1990, the height of construction 
activity at the Watana site. Based upon an average 
five percent vacancy rate, there will be a projected 
2,336 vacant housing units in the Borough in 1990, or 
about six times as many units as inmigrant house­
holds. Thus, the in-migration is not likely to cause 
any dislocations in the Borough's housing market as a 
whole. 

The availability of housing in some of the small com­
munities closest to the project wi 11 be much tighter 
than the above figures indicate, since communities 
nearest to the project typically have the fewest 
units of available vacant housing. In general, the 
forecasts for housing need presented in Tab 1 es 5. 27 
through 5.38 should be considered housing demand by 
inmigrants. If the supply of housing in a g1ven com­
munity is not adequate to meet the demands, the 
remaining inmigrant households are assumed to locate 
their residences elsewhere in the Borough. 

Fiscal Impacts on Local Government 

The methodology used in the fiscal impact analysis is 
the per capita multiplier method, an average cost 
technique that assumes current per capita revenues 
and costs are a good approximation of future flows, 
other variables remaining constant. It is implicit, 
therefore, that any revenue or expenditure projec­
tions based on per capita amounts will vary in direct 
proportion to changes in population. The fiscal 
impact analysis is to be viewed as a set of trend 
indicators of future fiscal flows, and not as a pre­
dictor of actual receipts and costs to be incurred. 
The analysis is not comprehensive in that it focuses 
on major sources of revenue and major categories of 
service costs. Therefore, projections could be 
either higher or lower varying primarily as a result 
of public policy decisions and budgetary allocations. 

Matanuska-Susitna Borough Budget 

Baseline and impact forecasts for the major sour­
ces of revenue and expenditures for selected funds 
in the Mat-Su Borough budget are provided in Table 
5.28. The impacts of the oroject are greater in 

5-37 



1990 during the peak construction year of the 
Watana dam than those to be experienced in 1999, 
the peak construction year of the Devi 1 Canyon 
dam. Total revenues between 1990 and 1999 will 
increase approximately 50 percent with or without 
the project, over 1990 
levels. 

The Service Area Fund will be impacted most by the 
project, causing a 28 percent increase in revenues 
over baseline in 1990, while other funds will 
average a 2.6 percent change due to the project. 
However, even in the absence of the project, 
Service Area Fund revenues wi 11 rise 114 percent 
by 1990 over 1981 levels, increasing at a faster 
rate than the population increase of 93 percent. 
Changes in the 1999 impact forecast over baseline 
forecast wi 11 be 50 percent 1 ess than those in 
1990, averaging 1.3 percent for a 11 funds 
excluding the Service Area Fund. However, Service 
Area Fund revenues in 1999 will remain a constant 
25 percent over those forecast without the pro­
ject. This is consistent with the population 
settlement forecasts that the majority of the 
population influx will reside in the outlying 
areas of the Borough. 

The Borough will have to increase substantially 
the delivery of services to service areas. These 
include basic services such as sanitary land fill, 
library, fire protection, ambulance, and road 
construction and repair. 

The Borough administration will experience a 
short-term imoact from the lag between receipt of 
revenues and outlays for service costs. There may 
be an initial net deficit due to the costs of 
delivering services to substantially larger client 
groups and receiving additional revenues, both 
local and state. Increases in local revenues will 
be generated in the form of property taxes and 
service user charges. 

The increased oopul at ion wi 11 indirectly expand 
the tax base through changes of land ownership, 
whereby more Borough lands will be in private 
ownership. (See section (a)(ii) for example of 
impacts on a service area.) 

Currently property taxes account for 30 percent of 
total Service Area Fund revenues; however, this 
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may change depending upon the mi 11 levy rate per 
$1,000 assessed valuation, the ratio of assessed 
value to real market value, and the proportion of 
total Service Area Revenues attributed to property 
taxes. There is usually a lag between the time 
new property is placed on tax rolls and is 
assessed, and the receipt of tax revenues. 
However, over time, increases in the tax base are 
anticipated to offset the increases in service 
delivery cost. In addition, there is a lag in the 
receipt of State revenues; however, these wi 11 
continue to increase as long as allocation for­
mulas are based upon population. 

Certain General Fund sources of revenues will be 
impacted more than others: property tax revenues 
with the project will rise nearly 5 percent in 
1990 and 3.6 percent in 1999 over the baseline 
forecast. Actual property tax revenues wi 11 
double by 1999 for both forecasts. These are 
based on a 4 percent annual real rate of increase 
in property values and a mill levy of 6.75 mills 
per $1000 assessed valuation. Per capita share of 
property taxes declines from $261 in 1981 to 
$195.40 in 1990, and $179.23 in 1999 under the 
baseline forecast. Declines in per capita share 
of property taxes with the project are $199.82 in 
1990 and $184.20 in 1999, over 1981 levels. 

State funds for school debt service reimbursement 
increase from 30 percent of total revenues in 1981 
to 37.5 percent in 1990, when 100 percent of local 
school capital project debt is anticipated to be 
reimbursed by the state. This represents a 150 
percent increase in 1990 over 1981 levels and 50 
percent increase in 1999 over 1990 levels with the 
project forecast. Miscellaneous sources of reve­
nue for the general fund wi 11 decline 10 percent 
in 1990 with the project over those required 
without the project; the reduced requirements in 
1999 will be approximately 7 percent with the pro­
ject over the baseline forecast. This reduction 
in miscellaneous sources of revenue is due to the 
increases in Municipal Assistance Funds and pro­
perty tax revenues, which are a function of 
changes in population. 

Tota 1 bonded indebtedness for the Mat-Su Borough 
is not anticipated to exceed 7.5 percent of total 
assessed valuation. By 1990 total bonded i ndeb-
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tedness for the Mat-Su Borough could reach $95.3 
million (baseline forecast) or $97.8 million with 
the project. By 1999 this could increase to 
approximately $136 million. 

Expenditure forecasts are based upon average per 
capita expenditures found in the FY81/82 budget. 
The cost of delivering services almost doubles by 
1990 and increases by only 50 percent in 1999 over 
1990 levels with or without the project. The vast 
majority of impacts will be experienced in the 
increase in delivery of services to service areas 
with particular emphasis on communities 
experiencing a large population influx, such as 
Ta 1 keetna and Trapper Creek. Total differences 
between baseline and impact forecasts in the costs 
of service average 2.6 percent in 1990, and only 
1.3 percent in 1999. Costs for administration, 
fire service, and road maintenance and repair are 
likely to experience the largest increases. 
Service user changes are anticipated to rise pro­
portionately to the increases in the costs of ser­
vice delivery. 

Matanuska-Susitna Borough School District Budget 

The school district budget for FY 81/82 is the 
single 1 argest category of revenues and expen­
ditures across all services provided within the 
Borough and within the incorporated communities. 
Table 5.29 provides baseline and impact forecasts 
of major revenues and expenditures for the school 
district budget. Total revenues double by 1990 
and increase 60 percent by 1999 over 1990 levels 
with or without the project. This is consistent 
with increases in the school age population. The 
impact of the project in 1990 results in an 
overall 2.5 percent average increase over the 
baseline forecast. 

Total State revenues comprise approximately 75 
percent of total school revenues with State 
Foundation Program revenues accounting for 86 per­
cent of total State funding. Local property taxes 
provide approximately 15 percent with the 
remainder of revenues coming from Federal sources. 
Local property taxes for school revenues are based 
on a mill levy of 6 mills per $1000 assessed 
valuation. School Debt Service Reimbursement 
monies from the State go to the General Fund to 
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pay for major capital projects, and thereby make 
up the shortfall found between total expenditures 
and total revenues. The 1 ag between reimbursement 
of funds and expenditures to be paid produces a 
short-term impact on fiscal cash flows. This con­
dition would prevail even in the absence of the 
project. 

Total expenditures will follow a similar trend as 
revenues, increasing by 125 percent in 1990 over 1981 
1 evel s and 62 percent over 1990 levels without the 
project. With the project, increases in expenditures 
between 1981 and 1990 will average 130 percent and 64 
percent between 1990 and 1999. In either case, 
expenditures for education will be rising at a faster 
rate than the increase in revenues. Regular instruc­
tion comprises 30 percent of total expenditures, with 
special and vocational education accounting for 10 
percent and 2 percent, respectively. Special educa­
tion is anticipated to increase substantially from 6 
percent in 1981 due to the passage of PL 94142. 
Current plans for capital projects for educational 
facilities take into account the possible increases 
in school-age population which will be associated 
with the project. It is anticipated that school 
facilities will have sufficient capacity to ade­
quately handle the influx. Average costs of educa­
tion excluding capital projects are assumed to 
increase by 5 percent in real dollars by 1990. 
Average per pupil expenditures excluding capital pro­
jects are assumed to be $3,003 per elementary pupil 
and $3,728 per secondary pupil. 

City of Palmer 

The effects of the Sus itna hydroelectric project 
on fiscal flows in the City budget will be negli­
gible. Total increases in revenues will vary from 
one percent in 1990 and 0. 5 percent in 1999 over 
the baseline forecast (Table 5.31). In general, 
increases average 50 percent in 1990 over 1981 and 
36 percent in 1999 over 1990 levels assuming nor­
mal growth. Between 1990 and 1999 the impacts on 
fi sea 1 flows will be the same with or without the 
project averaging a 36 percent increase over 1990 
levels. 

Local sources of revenue provide 35 percent of 
total General Fund revenues: property taxes 
account for 52 percent of total local revenues and 
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are based on a mill 1 evy of 4 mills per $1000 
assessed valuation; sales tax revenues represent 
the balance of local revenues based upon a 2 per­
cent gross retai 1 sa 1 es tax assuming average per 
capita expenditures of $4,674 per year for retail 
consumption. In addition, Palmer provides ser­
vices based upon user-fees to help cover the cost 
of service delivery. These user fees are assumed 
to increase 3 percent in real dollars by 1990 and 
represent 30 percent of total General Fund reve­
nues. There are separate funds for sewer services 
and water supply with sewer revenues r1 s 1 ng at a 
faster rate than those for water. Both funds levy 
service user fees. 

The ratio of total bonded indebtedness to assessed 
valuation is currently 4 percent and is not anti­
cipated to exceed this ratio. Total possible 
bonded indebtedness under these assumptions would 
be $3.8 million in 1990 and $5.4 million in 1999, 
with little variation between the baseline and 
impact forecasts. 

Expenditures, like revenues, are not noticeably 
impacted by the changes in population influx due 
to the project. Expenditures for social services 
and facilities rise approximately one percent over 
the baseline forecast in 1990 at a slightly 
greater rate than increases in total revenues. 
Total expenditures increase from $2.3 million in 
1981 to $4.2 million in 1990 and reach $5.7 
million in 1999 without the project. Expenditures 
with the project in 1999 wi 11 increase approxima­
tely half of one percent over the baseline fore­
cast. Between 1990 and 1999 expenditures will 
average a 36 percent increase among all services 
with or without the project; This is consistent 
with population increases of 36 percent between 
1990 and 1999. No sudden large capital improve­
ments are anticipated for the City of Palmer with 
or without the project. Expansion or additions to 
existing facilities and services appear to be well 
integrated into the current planning process. 

City of Wasilla 

Fiscal impacts on the City of Wasilla will vary 
due to normal growth and growth attributed to 
the population influx associated with the project 
will be negligible. Actual increases in revenues 
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and expenditures wi 11 average about 90 percent 
with or without the project, for each decade. 

Actual impacts associated with the project will be 
very small, with increases in revenues and expen­
ditures averaging about 1.2 percent over the base­
line forecast in 1990 and about 0. 5 percent over 
the baseline forecast in 1999. The majority of 
revenues comprise State shared taxes and State 
revenue sharing. Locally derived revenues from 
licenses and fines account for only four percent 
of total revenues, though additional revenues are 
to be generated from an assessment on lots 
directly benefitting from a new centralized water 
supply system. The City of Wasilla does not levy 
property taxes and it does not utilize service 
user fees to cover costs of service delivery. In 
addition, capital projects are funded primarily 
through State and local grants. 

Expenditure forecasts are derived from actual 
average per capita costs of service, with each 
service accounting for the following share of 
total expenditures, excluding capital project 
costs: parks and recreation seven percent; 
library 15 percent, fire service 11 percent, loca 
government administration 39 percent, and road 
maintenance and repair 28 percent. These propor­
tions are assumed to remain fairly constant over 
the period of the forecasts, with possible 
increases in administration and road repairs due 
to the increased population influx. 

City of Houston 

The overall impact of the project in 1990 will 
raise revenues and expend'itures approximately 2.7 
percent over the baseline forecast and wi 11 
increase fiscal flows slightly less than one per­
centage point in 1999 over the baseline forecasto 
Total revenues and expenditures will rise at the 
same rate as population increases, doubling 
approximately every eight years. Houston does not 
raise any funds locally, either through property 
assessments or service user fees. Current reve­
nues are derived from State and local grants; this 
pattern is expected to continue, however, many 
local revenue generating alternatives are 
available to the residents within Houston City 
limits. 
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As the community grows, it is likely to provide 
add it i ona 1 services for which it may choose to 
1 evy taxes, set user charges or other forms of 
recipient fees. As petroleum revenues decline in 
the 1990's and State funding cuts back, local com­
munities and cities will have to find increasingly 
creative methods of raising funds to cover the 
costs of service delivery. Local taxes and user 
fees are the predominant methods used by 1 oca 1 
fiscal officials. 

Expenditures for local government administration 
represent 47 percent of total expenditures, and 
road rna i ntenance 29 percent, with fire service 
comprising 15 percent. This distribution of 
expenditures is similar to that of the cities of 
Wasilla and Palmer reflecting similar local 
priorities. Other major services are provided by 
the Mat-Su Borough. 

Public Facilities and Services 

Public facility and service impacts have been esti­
mated using the following approach: (1) Appropriate 
per capita standards were developed, based upon an 
extensive literature review and the input of local 
officials; (2) the adequacy of existing facilities 
and services were assessed; and (3) estimates of 
future needs related to natura 1 growth and to 
project-induced population influx have been compared 
with present and planned capacity. With the excep­
tion of Trapper Creek, substantial increases in 
public facilities and services will be needed to 
accommodate baseline forecast growth, and population 
influx related to the project will only add slightly 
to these needs. In contrast, the large proportional 
increase of population in Trapper Creek wi 11 have 
substantial imoacts on the needs for public faci 1 i­
ties and services. 

Water Supply 

The water supply needs of the project and of the 
work force and fami 1 i es 1 i vi ng at the Watana and 
Devil Canyon sites wi 11 be provided for by the 
contractors. There will be no impact on public 
facilities in the Mat-Su Borough. 

The population influx associated with the project 
will have only a slight impact on the public water 
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systems in the Borough. In Palmer, water consump­
tion at the peak of construction at the Watana 
site {1990) w"ill rise one percent over the base­
line forecast level of 608,000 gallons per day; 
water consumption attributable to the population 
influx during the Devi 1 Canyon site construction 
peak {1999) will represent a 0.5 percent increase 
over the baseline level of 917,650 gallons per 
day. There will be no additional need for pipe 
associated with this slight increase in water con­
sumption, as these families are expected to move 
into vacant housing units, where presumably water 
lines are already hooked up. 

In Wasilla, water consumption is expected to 
increase by 1.1 and 0.5 percent during the two 
construction peaks, over the baseline forecast 
consumption levels during those years. This 
increase in population will not have major impacts 
on the Wasilla water system; however, it may 
contribute slightly to the population density in 
Wasilla, and thereby contribute to the need for an 
expansion of the water system (the present system 
currently serves only the downtown area). 

Sewage 

The sewage treatment needs of the 'l'lork force and 
families living at the construction sites will be 
provided for at the work camp and family village. 
No impacts on the local public facilities are 
expected. 

Population influx into Palmer win result in an 
increase in sewage treatment requirements of 5,000 
gallons per day (0.9 percent) above the 1990 base­
line forecast level and 4,013 gallons per day (0.5 
percent) over the 1996 baseline forecast level. 
The population influx during 1983-1990 will occur 
at a time when existing facilities are already 
reaching their limits, and a third sewage treat­
ment cell will be required. 

Sewage treatment requirements in Wasilla are 
currently handled by i ndi vi dua 1 septic tanks, but 
as the city population grows, a city-wide system 
will be needed with or without dam construction. 

Solid Waste 

5-45 



The solid waste requirements of personnel and 
dependents living at the construction work sites 
wi 11 be provided for at the camp and vi 11 age, and 
will have no significant impacts on public facili­
ties in the Mat-Su Borough. 

The population influx into the Borough communities 
associated with the project will increase the 
annual 1 andfi 11 needs of the Borough by .069 hec­
tares (ha) (.17 acres) in 1990 and .073 ha (.18 
acres ) in 1999. This represents 2.5 percent and 
1.3 percent increases over the baseline forecast 
levels in those years. This population increase 
may contribute to a slight advance in requirements 
for additional landfill acreage, which is expected 
to be needed under the baseline forecast con­
ditions around 1994-1995. 

Law Enforcement 

The population influx into Mat-Su Borough com­
munities that is associated with the project will 
increase the requirements of State Troopers by one 
to two officers over the baseline forecast need of 
38 in 1990, the year of peak construction acti­
vity. 

The project canst ruction contractors will provide 
for police protection around the dam sites, but it 
is possible that the State Trooper force in 
Trapper Creek may be enlarged somewhat to reflect 
the growing population in the northern part of the 
Borough during the construction phase of the pro­
ject. 

Fire Protection 

Fire protection planning in rural areas such as 
the Mat-Su Borough is more dependent on the 
distance of facilities from population centers 
than on the size of population. Since inmigrants 
are expected to settle into existing vacant 
housing, there will be little impact on fire pro­
tection facilities in most communities. 
Firefighters wi 11 cant i nue to be, for the most 
part, volunteers. 

The project facilities and work camp/family 
village will be protected by firefighting equip­
ment and services at the work sites; there will be 
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little impact on the existing governmental facili­
ties and services. 

Health Care 

The work camp/family village at the construction 
site will provide facilities for health care, 
including a 20-bed hospital. It is expected that 
there will be 1 itt 1 e impact of the construction­
site population on the Mat-Su Borough's health 
facilities, with the exception of cases of major 
illness or accidents which cannot adequately be 
handled by the site hospital. 

The population influx into the Mat-Su Borough com­
munities associated with the project is expected 
to raise the number of hospital beds needed in 
1990 by about one bed. This population influx 
may contribute to a slightly accelerated need for 
a new hospital, a development which was projected 
to be required around 1990 under baseline forecast 
conditions. 

Education 

School-age children at the construction site will 
be educated at project facilities and hence will 
not have an effect on the Mat-Su Borough School 
District. There will be an increase of 159 pri­
mary school children and 133 secondary school 
children accompanying inmigrants into communities 
in the Mat-Su Borough during the Watana peak, 
representing about three percent of the basel·i ne 
forecast levels. These figures will decline to 
127 and 106, respectively, during the Devil Canyon 
peak. There wi 11 be a need of about seven addi­
tiona 1 primary school class rooms and teachers and 
seven secondary school class rooms. and teachers in 
1990, in addition to the 216 primary school and 
230 secondary school classrooms which will be 
needed to accommodate growth without the project. 

Public Recreation Facilities 

Recreational facilities will be provided at the 
construction site for use by project employees and 
their families. Thus, residents of the work camp 
are not expected to have much of an impact on 
public recreational facilities, although some 
increase in visits to the national and state parks 
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near Mt. McKinley, and to other parks can be 
expected. Residents can also be expected to 
engage in outdoor recreation activites in por­
tions of the upper Susitna basin where no public 
facilities now exist. 

The project-induced population influx into Borough 
conmunites wi 11 represent 2.6 percent of Borough 
population in 1990 and 1.3 percent in 1999. This 
additional population will have a slight impact on 
the requirements for public recreational facili­
ties. 

Transportation 

The Susitna hydroelectric project includes the 
construction of a road into an area that currently 
has no auto access. If pol i cymakers decide to 
allow public access to this road, the result will 
be a major addition to the 1 oca 1 trans port at ion 
system. The ultimate status of the road is 
unsettled at this point, due to environmental con­
cerns. 

It is anticipated that the majority of project­
related supplies and equipment will be transported 
by rail to Gold Creek, and then by truck to the 
work sites. The rail system is currently underu­
tilized and the increased revenues are expected to 
benefit the railroad. 

An increase in vehicular traffic on the Parks 
Highway and nearby roads will result to the 
extent that pri vate automobi 1 es are all owed to 
use the access road to the sites. This increase 
in road traffic could include workers commuting 
to and from the site, and traffic related to 
potential recreational activity in the impound­
ment areas. 

Business Activity 

The potential for displacing residences and busi­
nesses in Impact Area 1 and for enhancing business 
activity in the Borough are discussed in this sec­
tion. 

Residences 

Although some cabins used intermittently by hun­
ters, trapoers and recreat i oni sts will be 

5-48 

-

-



-

-

-

-

-
-

displaced by the project, no permanent residences 
are expected to be inundated or totally displaced. 
Some residents of the upper basin are expected to 
voluntarily leave the area for other wilderness 
regions in response to increased construction and 
recreational activity. 

Businesses 

Most business activities in Impact Area 1 
(proximity to dams, access roads and transmission 
1 i nes) are dependent upon abundance and 1 ocat ion 
of fish and game species. These activities 
include guiding, lodging, trapping, salmon fishing 
and other recreation. Short term dis placement of 
such enterprises by construction activity may 
occur, but in the long run increased access to the 
area may increase business opportunities. 

Guides are expected to have to adjust to changes 
in abundance and 1 ocat ion of fish and game spe­
cies, but may benefit from improved access to 
wi 1 derness areas. Lodges catering to hunters and 
fishermen wi 11 be affected by the same factors, 
but may find new opportunities to offer access to 
sports such as cross country skiing or to provide 
facilities for business conferences. Trappers 
will be affected by loss of habitat for fur­
bearers. Salmon stocks will be affected by 
changes in species mix and numbers of fish, but 
long term impacts on Cook Inlet commercial 
fishermen, recreational fishermen and other user 
groups are expected to be minor. Impacts on other 
types of recreation will include the loss of sec­
tions of Susitna River to white-water kayaking, 
but general recreational use is expected to 
increase as a result of improved access. 

One active mining site is expected to be totally 
displaced by the project and one inactive site 
partially displaced. However, the project may 
prove beneficial to other mining activities by 
improving access, hence allowing existing claims 
to be worked more profitably and facilitating 
discovery of new deposits. 

Business activity will increase in the Borough 
during the mid to late 1980s as a result of road 
and dam construction at the Watana site. 
Businesses that supply construction materials such 
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as sand, gravel , fuel , etc., will have increased 
sales as will firms that provide transportation 
services such as trucking, helicopter, and 
airplane support services. Further, it is esti­
mated that by 1990 more than 400 support sector 
jobs will be created by the project. Existing 
support sector businesses such as restaurants, 
service stations, lodging establishments, retail 
food stores, etc., will expand and new businesses 
will be started. Most of this activity will be 
concentrated along the Parks Highway from Wasilla 
to Cantwell. 

Employment 

The Susitna project will dramatically increase the 
employment opportunities in the Mat-Su Borough. At 
the peak of project construction in 1990, direct on­
site work force requirements of the project will 
total 3,500, and an additional 428 indirect and 
induced jobs are expected to be created in the 
Borough. Altogether, this wi 11 represent an increase 
of 57 percent over the baseline forecast of 
employment in the Borough (by place of employment). 

It is expected that Mat-Su Borough residents will 
account for over 10 percent of the on-site construc­
tion emp 1 oyment and over 85 percent of the indirect 
and induced employment related to the project. 

Income 

At the peak of project employment in 1990, it is 
estimated that approximately $97.8 million (1980 
dollars) in payroll will be distributed to the on­
site construction work force. As previously 
displayed in Section 5.4, Table 5.17, this payroll 
will be spent in various Census Divisions in Impact 
Area 3 based on expenditure assumptions. In 1990 it 
is estimated that approximately $8 million of on-site 
construction payroll will be spent in Mat-Su Borough; 
in total, between the years 1983-2002, the figure is 
$67 million. This payroll spent in the Borough will, 
in turn, stimulate an increase in indirect and 
induced business activity and employment. 

(ii) Trapper Creek 

Impacts of the project on the community of Trapper Creek 
are summarized in Table 5.36. 
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Population 

The population influx associated with the project is 
projected to result in a doubling of the population 
of this small community by the peak year of project 
activity ( 1990), from the baseline forecast (without 
project) of 320 to the impact forecast of 661 for 
that year. As the Watana oeak winds down and the 
project work force is cut, about half of the workers 
and their families will leave the area (166 persons 
between 1990 and 2002). If new sources of 
employment do not develop, this exodus could be 
somewhat larger. 

Housing 

The population influx into Trapper Creek between 1983 
and 1990 will result in an increased demand for 
approximately 114 housing units over the baseline 
forecast level of 107. This is likely to cause a 
substantial short-term housing shortage. To the 
extent that this doubling in housing needs cannot be 
met, it is expected that inmigrants will seek hcusing 
in nearby areas of the Borough. 

Traditionally, the availability of vacant housing in 
Trapper Creek has been extremely limited. Under 
baseline forecast conditions, this trend is expected 
to continue, as additional housing is built only to 
satisfy definite needs. Thus, only one or two vacant 
housing units are expected to be available in 1990, 
far short of the 114 needed. 

It is possible that speculative activity prior to the 
construction peak period will result in additional 
housing units being avai 1 able to meet part of the 
increase in demand. Some families may reside tem­
porarily in cottages or rooms owned by lodges in the 
area, and part of the housing needs may be met 
quickly by purchase of mobile homes and trailers, to 
be used on individual lots or in trailer parks. 
While there is not a great deal of private land in 
the Trapper Creek area, there is a sufficient amount 
to support the expected population influx. 

Fiscal Impacts 

Any analysis of fiscal impacts for Trapper Creek and 
other small cornmuniti es waul d have to fall under the 
Mat-Su Borough budget as revenues and expenditures 
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are collected and administered by the Borough. 
Changes in revenue receipts would affect the Borough 
government directly, and the delivery of services to 
communities indirectly. The Borough has the power to 
1 evy property taxes on service areas to cover the 
costs of service delivery. These could be impacted 
due to costs of service delivery which over time 
could b~ offset by increases in the tax base. 

In FY81/82, the areawide mill levy was 6.7 per $1000 
assessed valuation and the non-areawide (service 
areas only) mill levy was 0.52 per $1000 assessed 
valuation. 

It is assumed that neither Trapper Creek nor other 
small communities will incorporate before 2000. 
Although population increases will be substantial, 
the actual size of the total community is assumed not 
to be sufficiently 1 arge to warrant incorporation. 
Therefore, the Mat-Su Borough government wi 11 remain 
responsible for the provision of services and facili­
ties to the extent necessary. 

The Borough is assumed to 1 evy a tot a 1 property tax 
of 6.5 mills per $1000 assessed valuation until 1989 
and 6.75 mills from 1990-2000. This will include a 
mill levy of 0.5 for 1981-89 and 0.75 for 1900-2000, 
for non-areawide services such as fire and road ser­
vice. Ambulance service is assumed to continue 
operating on a user fee basis. Projections of esti­
mated local taxes to cover the costs of capital pro­
jects can not be made as this wi 11 depend upon the 
size of the project, the availability of State and 
Federal grant monies, local preferences, and the 
Mat-Su Borough's bonding capabilities. 

The dominant fiscal impact experienced by the Borough 
Administration will be the result of cash-flow 
cycles. Initially the costs of service delivery will 
be accelerated and these wi 11 not be matched by an 
immediate parallel increase in revenues. It is anti­
cipated there wi 11 be a two-year 1 ag between the 
receipt of revenues and the outlay for additional 
service costs. This lag is a function of the time it 
takes to input new property owners on the tax rolls, 
for the property assessments to be made, and taxes 
collected. 

Public Facilities and Services 
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Water, Sewage and Solid Waste 

Water and sewage needs are met by individual wells 
and septic tanks, and solid waste is disposed at a 
nearby 1 andfi 11 run by the Borough. No adverse 
impacts caused by the population influx as such 
are probable. 

It is anticipated that Borough and State oversight 
of growth of Trapper Creek could prevent any 
problems of hastily built housing developments 
that do not meet health standards for wells, sep­
tic tanks and trash disposal. 

Transportation 

Increased ve~icle traffic on the Parks Highway is 
expected. The addition of housing units may 
result in additional roads to serve them, and the 
increased population may add to the need for 
additional paved or gravel roads. 

Police Protection 

It is possible the project and the increased popu-
1 at ion ·in the northern part of the Borough wi 11 
induce an enlargement of the State Trooper substa­
tion at Trapper Creek, thus resulting in an 
increased police presence in the community. 

Fire Protection 

The population influx into Trapper Creek will exa­
cerbate the need for active fire facilities in the 
community. It is possible that the additional 
population added to the natural growth over the 
1983-2000 period could stimulate the Borough to 
create a fire service area for Trapper Creek. 

Health Care 

With the exception of an ambulance, no health care 
facilities are currently available in Trapper 
Creek. The population influx associated with the 
project is not expected to have an effect on 
health care for Trapper Creek residents. 

Education 

The planned six-classroom elementary school in 
Trapper Creek wi 11 have a capacity of 150 stu-
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dents. It is anticipated that the population 
influx associated with the project into Trapper 
Creek and the surrounding area could bring the 
school's enrollment close to capacity by the peak 
year of construction at the Watana site. The com­
bination of natural population growth and the can­
t i nued presence of over ha 1f of the i nmi grants 
associated with the project will result in a need 
for additional classroom space in the 1990's. 

Business Activity 

It is not expected that business activity will change 
appreciably in Trapper Creek during the 1980s if the 
dams are not built. By 1990, project-induced demand 
for services wi 11 equal or exceed that of the fore­
cast baseline population. With dam construction it 
is very 1 i kely that Trapper Creek wi 11 have service 
types and levels similar to those of Talkeetna today. 
Because Trapper Creek is on the Parks Highway, it 
could even have more service businesses than present­
day Talkeetna by 1990. 

Employment 

The Susitna project will present vastly increased em­
ployment opportunities for residents of Trapper 
Creek, both in terms of on-site construction, and in 
terms of jobs in the support sector. 

Income 

Income spent in Trapper Creek is anticipated to 
increase sharply during the construction phase of the 
project, as a result of the increased employment of 
local residents and the inmigrant population, and as 
a result of expenditures made by work camp residents 
on items such as food, beverages, gasoline and 
recreation. 

{iii) Talkeetna 

Table 5.37 displays a summary of the expected impacts of 
the project on Talkeetna. In general, this analysis 
refers to the area that was proposed for incorporation 
in 1981. 
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Population 

Between 1983 and 1990, an estimated population influx 
of 263 is expected to occur as a result of the pro­
ject. This will represent a 26 percent increase over 
the baseline forecast of 1,000. By 1999, 210, or 80 
percent of the earlier population influx will remain. 
A further moderate decline in population of 37 is 
expected between 1999 and 2002. 

Housing 

The population influx related to the Watana construc­
tion phase will result in an addition of 87 house­
holds between 1983 and 1990 to the Talkeetna area. 
As in Trapper Creek, a shortage of available housing 
is probable. Under baseline forecast conditions, 
only six vacant housing units will be available in 
that year. This estimate is based on the community•s 
historically low vacancy rate. 

The expected short-term shortfall in housing supply 
may be made up by speculative advance construction, 
temporary residence in local lodges/hotels, the use 
of mobile homes and trailers, and rapid construction. 
To the extent that the housing supply cannot meet 
demand, it is likely that some inmigrant families 
will find housing elsewhere in the northern part of 
the Borough. 

Fiscal 

Baseline and impact forecasts for revenues generated 
by or on behalf of the Talkeetna Service Areas for 
the Mat-Su Borough Administration are shown in Table 
5.35. Due to substantial population changes caused 
by the project, there wi 11 be a 26 percent increase 
in revenues from property taxes in 1990 over the 
baseline forecast for 1990. The change due to normal 
growth would increase revenues by 134 percent without 
the project and 196 percent with the project, over 
1981 levels. Increases of 13 percent between 1990 
and 1999 with the project are consistent with other 
trends where the changes due to the project are twice 
as large in 1990 as they are in 1999. Property tax 
revenues are based upon a non-areawide mi 11 1 evy of 
1.5 mills in 1990 and 1.75 mills in 1999 per $1000 
assessed valuation. 

State General Revenues for fire service areas are 
based upon population and therefore will follow the 
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same trend as property tax revenues, increasing 26 
percent in 1990 and increasing 13 percent in 1999 
over the baseline forecast. Revenues for road main­
tenance and repair are assumed to increase 10 percent 
per year in 1981, consistent with assumptions 
regarding all revenues for maintenance of roads 
within the Borough that wi 11 experience si gni fi cant 
increased use. 

Tot a 1 revenues to the Borough will increase 116 per­
cent from 1981 to 1990, and 130 percent from 1990 to 
1999 without the project. Total revenues to the 
Borough with the project wi 11 increase 10 percent in 
1990 and four p~rcent in 1999 over baseline forecast. 

The corrmunity of Ta 1 keetna is assumed not to i ncor­
porate before 2000 if the Sus itna project is not 
built. Under these conditions the Matanuska-Sus itna 
Borough wi 11 continue to provide services, i ncl udi ng 
ambulance, fire protection, solid waste disposal, and 
road maintenance and repair. Police protection will 
continue under State Troopers. Services will be 
administered by Borough officials and paid for by the 
Borough government out of funds derived both locally 
and from the State. Property located within the ser­
vice boundary will continue to be liable for taxes 
levied to cover the costs of service delivery. The 
mill levy for education is assumed to remain constant 
at 6.0 mills per $1,000 assessed valuation. The 
nonareawide tax mill levy is assumed to increase, 
thereby generating additional revenues over and above 
those that result form real increases in the value of 
property over time. 

In addition to stimulating revenues and raising 
expenditures for service delivery, the impact of the 
Susitna hydroelectric project is likely to accelerate 
the time-table in which the Talkeetna community will 
decide to incorporate. The increased population 
influx will act as an impetus for the community to 
organize itself such that it can control the delivery 
of necessary services. The City of Talkeetna would 
be able to levy taxes to cover the costs of govern­
ment administration and service operations, func­
tioning either as a second class city or a Home Rule 
city. The city is likely to elect to provide its own 
fire and ambulance services and as a second class 
city, would continue police protection under State 
Troopers. The Mat-Su Borough wou 1 d continue to pro­
vide services to the road service area which would 
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exclude the city limits of Talkeetna. Local govern­
ment would then be responsible for providing road 
maintenance and repair within the City 1 imits. The 
Borough would continue to levy non-areawide taxes for 
services delivered under non-areawide powers. The 
areawide tax would also be levied to cover the costs 
of education provided by the Mat-Su Borough School 
District. 

Any additional fiscal exoenditures are not antici­
pated. It is assumed that i ndi vi dua 1 septic tanks 
wi 11 cant i nue to be the mode of sewage di spas a 1. 
Water supply systems are anticipated to remain as 
wells on individual lots. However, should city lot 
sizes prove to be inadequate for individual wells, 
the residents may elect to build a community well. 
The costs of this would most likely be borne by those 
residents who directly benefit from the improvements. 
Solid waste will likely continue to be disposed of at 
the Borough land fill sites. The majority of funding 
for capital projects is assumed to be grant monies 
derived from either Borough or State funds. Local 
shares will likely be paid for by monies derived from 
taxes levied on residents who benefit directly or by 
issuing municipal bonds. 

Public Facilities 

Water and Sewage 

As in Trapper Creek, it is possible that quickly 
constructed housing will need to be closely super­
vised to ensure compliance with health standards 
regarding wells and septic tanks. 

Solid Waste 

The peak population influx into Talkeetna asso­
ciated with the project will occur just around the 
time that the Borough•s landfill near Talkeetna is 
expected to be closed (1987-89). A new landf"ill 
or a transfer station will be needed at that time. 
The additional population is not expected to have 
any adverse impacts. 
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Transportation 

Construction of new housing may result in the need 
for additional roads to serve these new units. 

Police Protection 

As Talkeetna grows, there may be a community 
desire for a police presence closer than the 
Trapper Creek substation. The additional 26 per­
cent population influx associated with the project 
between 1983 and 1990 and the proximity of the 
work camp to the community may further reinforce 
this tendency. 

Fire Protection 

Increased population is not expected to affect 
firefighting facilities in the area; these are 
planned on the basis of distance between the sta­
tion and population centers, and on the availabi­
lity of pumped water. The planned addition of 
equipment to the Talkeetna fire station should be 
sufficient to serve the community until such time 
as a community water system is put into place. 

Hea 1 th Care 

Residents of Talkeetna currently use the health 
care facilities in the southern part of the 
Borough and Anchorage. The population influx 
related to the project is not expected to have any 
adverse impacts. 

Education 

The population influx associated with the project 
will include approximately 38 primary school-age 
children by 1990, just as the enrollment in the 
elementary school in Talkeetna is projected to 
exceed its capacity of 120. Additional classroom 
space and teachers will be needed. 

Between 1990 and 1999, facilities for an addi­
tional 76 elementary school children will need to 
be built, as a result of baseline forecast growth. 
The Susitna project is expected to have limited 
impacts during this period. 
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be an additional 31 secondary students 
with the project attending Susitna 
School in 1990 over the baseline fore­

By 1999, this will decline to 26. 

Business Activity 

By 1990, without the project, the demand for services 
will almost double. It is expected that existing 
businesses will operate at fuller capacity and some 
will expand their services. A few new businesses 
will emerge to meet the increased demands. Some of 
these might offer services not currently available in 
Talkeetna. 

The project is expected to have a significant impact 
on Talkeetna's business activity as new residents and 
workers from the project spend their income in 
Talkeetna. The new residents will have spending pat­
terns similar to those residents now living in 
Talkeetna, and the workers who come to Talkeetna for 
short vi sits wi 11 be expected to concentrate their 
expenditures on food, beverages, lodging, and related 
items. If workers make visits to Talkeetna fre­
quently (this would be probable if workers are 
allowed to fly to and from the construction site), 
the demand for services could be double that implied 
by the 1990 baseline forecast of population. 

Income 

Income spent in Talkeetna is anticipated to increase 
somewhat during the construction phase of the pro­
ject, but at a more moderate level of increase than 
that anticipated for Trapper Creek. The increase in 
income and expenditures will be primarily in the form 
of local residents obtaining employment on the pro­
ject and due to the inmigrant workers and families. 
In that Talkeetna is situated off of the Parks high­
way and that the proposed access route does not go 
through Talkeetna, there will be fewer purchases of 
supplies and other goods and services made by work 
camp residents in Talkeetna. However, if workers are 
able to fly into Talkeetna from the work camp, then 
considerably more income could be spent in Talkeetna, 
particularly for food, beverages and lodging. 
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(iv) Sociocultural Impacts 

The sociocultural impacts discussed in this section 
(Section 5.5(a)(iv) are extracted from a study prepared 
by Stephen R. Braund & Associates for the Susitna 
Hydroelectric Project. The impacts are based on popula­
tion, school-age children, and housing stock projec­
tions. In this section, the Base Case refers to 
baseline forecasts (i.e. future projections without the 
Susitna Project). These Base Case projections are then 
compared to the forecasts of population, school-age 
children, and housing stock in the local communities 
which have resulted from the project. The difference 
between the two forecasts results in the project 
impacts. These community level forecasts are only 
available for Trapper Creek and Talkeetna; therefore, 
the discussion of impacts related to the railroad com­
munities north of Talkeetna is totally qualitative. 

For purposes of analysis, only the population projec­
tions specifically allocated to Trapper Creek and 
Ta 1 Keetna were used. If those project-related people 
who locate outside of the immediate cities and com­
munities (See the 11 0ther 11 category in Table 5.23) are 
proportionally allocated to the greater Trapper Creek 
and Talkeetna "areas", the impacts discussed below would 
be greater. 

The Susitna Project will cause a 61 percent population 
increase in Trapper Creek from 1986 to 1987. {The pro­
ject adds 175 residents to a Trapper Creek Base Case 
population of 285 for a total population of 460). 
Included in this one year population influx are 45 
school-age children. By 1990, the Watana peak, Trapper 
Creek is projected to have a population of 661, over 
twice as many people as without the project (320). 
Included in these cumulative figures for 1990 are an 
additional 88 school-age children (a 117 percent 
increase over the 75 Base Case projections). Also, by 
1990, project-related families who move to Trapper Creek 
will require an additional 133 housing units over the 
Base Case housing stock. 

As Watana winds down, the work force is reduced, and 
some families leave the area. The low point between 
Watana and Devil Canyon construction occurs in 1995, 
when project-related population in Trapper Creek drops to 
198 {from a high of 341 in 1990). As a result, Trapper 
Creek's population drops from a high of 661 in 1990 to a 
low of 588 in 1995 (11 percent drop). {Although 143 
project related people 1 eave the community, Base Case 
growth adds 70 persons during the same period. 
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Consequently, a total of 213 move in and out of Trapper 
Creek.) At the peak of Devil Canyon construction in 
1999, the project accounts for 245 of Trapper Creek•s 701 
people (a 54 percent increase over the Base Case popu-
1 at ion of 456). By the end of the project forecast 
period (2002), 70 project-related people (29 percent of 
the 1999 peak) leave Trapper Creek. It is assumed that 
Base Case growth accounts for 57 additional inmigrants 
for a net population loss of 13 people between 1999 and 
2002. 

Although the long time frame of the Susitna Project will 
cushion any final decline (one is hardly noticeable by 
the year 2002), the projected rapid influx of project­
related persons in Trapper Creek between 1986 and 1990 
will result in a boom situation for the community. 
Accardi ng to Davenport and Davenport (Boom Towns and 
Human Services, University of Wyoming--publications, 
Laramie, Wyoming, 1979) a "boom town" is defined as: 

1. A community ex peri enci ng above average economic and 
population growth; 

2. which results in benefits for the community, e.g. 
expanded tax base, increased employment opportunities, 
social and cultural diversity; 

3. but which also places or results in strain on 
existing comnunity and societal institutions (e.g. 
familial, education, political, economic). 

Not all impacts associated with boom towns are negative. 
For example, positive consequences include substantial 
benefits to the 1 oca 1 economy such as more jobs, more 
businesses, higher pay scales, increased prosperity, and 
an increased tax base. In addition, an expanded and 
updated educational curriculum may result from the new 
demands made by incoming students and their parents. 
Generally, the benefits associated wtih rapid growth 
caused by a 1 arge development project are primarily eco­
nomic. In the case of Trapper Creek, for the segment of 
the population which is not primarily motivated by eco­
nomic advancement, the negative effects of rapid growth 
will likely overshadow any benefits. 

Among the consequences and human costs associated with 
boom towns, the following major problem areas have been 
identified ("The Sociological Analysis of Boom Towns". 
In Boom Towns and Human Services, Davenport and 
Davenport, eds, 1979}: 
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Demands for and strain on existing facilities and ser­
vices, including human services such as marital, 
child abuse, and delinquency counseling, that exceed 
the capacities of local systems to meet them. 

Economic problems centered around high inflation 
caused by increased demands of large numbers of 
incoming project-related personnel and fami 1 i es 
(increased cost of living, especially for housing; 
new pay scales beyond the limits of some local 
business; more formality in conducting business; and 
hardships associated with i nfl at ion on those 1 i vi ng 
on fixed incomes such as the elderly or chronically 
unemp 1 oyed). 

Increases in the incidence and nature of many "people 
problems" (rise in alcoholism, child abuse, crime, 
suicide attempts, divorce, and the lack of trained 
medical personnel), likely associated with stress 
related to rapid change. 

Potential conflict between the values, norms, beliefs 
and lifestyles of local residents and the newcomers. 

Loca 1 government is forced to take a more active and 
expansive role in the lives of community residents as 
it tries to expand services and respond to rapid 
growth. Generally, a time lag exists between the 
demand for services and their availability. 

Based on its lack of infrastructure, its small rural 
nature, and the characteristic that a significant 
portion of its residents are not primarily motivated 
by economic advancement, most of the preceding 
general comments related to boom town problems seem 
to apply to Trapper Creek. In addition, the problems 
are compounded by the 1995 lull and a second project 
peak in 1999. Based on the projections, Trapper 
Creek will experience a boom (1986-1990), a downswing 
(1991-1995), an upswing (1996-1999), and a slow 
decline in project-related persons beginning in 2000. 
The lull in the early 1990's could be especially 
problematic as workers (especially indirect and 
induced) will live in anticipation of another pro­
ject. This period will likely be easier for direct 
construction workers, as they will probably go 
elsewhere to work. 

Uncontrolled rapid growth generally results in nega­
tive consequences. Local residents who live in the 
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small co11111unity prior to the growth tend to blame the 
developer and the new residents for problems asso­
ciated with population influxes. These problems are 
exacerbated if the community does not have the 
infastructure to accommodate the new growth. 
Resentment between current residents and newcomers 
may develop because the former often bears the burden 
of the expense for new facilities and services, often 
in the form of higher taxes. The result is often 
citizen against citizen; the town against the 
developer; and local government against higher levels 
of government (Borough and State). · 

One way to diffuse many of these potential conflicts 
is to distribute the costs and benefits of the pro­
ject equitably (Ji rovec. 11 Preparing a Boom Town for 
the Impact of Rapid Growth... In Boom Towns and Human 
Services, Davenport and Davenpor~ds., 1979). In 
this case, those who gain the benefits (the deve­
loper, the state) help pay the costs. In this way, 
those who generally pay the costs (the rural com­
munity resident) are protected and their quality of 
1 ife preserved. 

Generally, a town facing rapid growth desires to 
develop the local capability to assure that the 
effects of growth will be as beneficial as possible. 
Cantrall i ng the impacts of rapid growth on small, 
rural towns within the context of local values begins 
with community planning, community organization, and 
research. As Jirovec points out, urban planning 
techniques may not apply; a rural community needs 
rural planning. The success of any plan depends on 
corrmunity support and organization. In addition, it 
requires the deve 1 oper to share with the community 
detailed information about the project. Finally, a 
corrmunity requires time (i.e. 2 years) for planning 
and preparation for rapid growth. 

Even if it is effectively managed, boom growth 
apparently results in increased urbanization and 
modernization of the rural style of living -- the 
population becomes more diverse; current residents 
know a sma 11 er percentage of their neighbors; more 
and more interactions between peop 1 e become forma 1 
and con-tractual rather than personal and face-to­
face (Cortese and Jones, 1979). Planning and com­
munity organization to prepare for the boom become 
part of the problem. The planning process typically 
adds anonymity, differentiation, bureaucratization, 
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impersonalization, and so forth (Cortese and Jones, 
1979). In effect, in rural communities, the solution 
can become the problem. According to Jirovec (1979) 
prospective boom towns must choose between 
uncontrolled rapid growth (with many negative 
side-effects), managed or controlled rapid growth 
(with greater urbanization and modernization), or 
moderate or no growth (which would maintain the sta­
tus quo). From the community perspective, local 
residents do not always have the latter choice. 

Based on the population forecasts (both Base Case and 
project-related}, the most significant feature of 
Talkeetna's future is the constant growth without the 
project. Whereas Trapper Creek experiences a boom 
between 1986 and 1990, Talkeetna's project-related 
population, during the same period, only increases 
6.5 percent per year over the Base Case projections. 
During the biggest year of project impact, 1986-1987, 
the project adds 138 persons to a Base Case popul a­
tion of 862. This represents a one year increase of 
16 percent where Trapper Creek had a 61 percent 
project-related increase in the same year. The fore­
cast situation in Talkeetna emphasizes that although 
project impacts are much less than Trapper Creek, the 
cumulative effect of both the Base Case population 
increase and the project-induced growth is signifi­
cant and represents the real change with which 
Talkeetna must contend. 

Without a community effort to identify and implement 
common goals, this growth in Talkeetna may result in 
the community losing its small-town, rustic, frontier 
flavor which attracts many tourists. It will 1 i kely 
continue as a tourist town and staging area for 
McKinley climbing parties. The increased population 
and access related to the project will likely result 
in increased rate of decline in local wildlife popu­
lations, which local residents value highly. 
Increased human populations in the work camps and 
increased aerial activity will likely contribute to 
this trend. 

It is possible that many more people than are antici­
pated will move to Talkeetna as a result of the pro­
ject. This partially depends on the new work 
schedule, whether Trapper Creek successfully accom­
modates its projected growth, and the possibility 
that people find Talkeetna, despite its aditional 30 
miles from the project, a more desirable place to 
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live. Because Talkeetna and Trapper Creek are Slml­
lar communities, all of the potential problems dis­
cussed for Trapper Creek increasingly apply to 
Ta 1 keetna as its population (both with and without 
the project) increases, and therefore are not 
discussed here. 

Although there is an abundance of land available, 
primarily due to the State 1 and di spas a 1 s, it is 
unlikely that the permanent population in the 
Chase/Curry area will increase dramatically, either 
with or without the project. Without the project, 
employment opportunities will likely remain relati­
vely non-existent, and the main attraction to the 
area will continue to be recreational for most people 
and residential for only a few persons. In this 
area, the recreational impact, again both with and 
without the project, could be significant. Without 
the Susitna project, recreation seekers will continue 
to use the area as Ta 1 keet na cant i nues to promote 
tourism. As more and more people visit this subre­
gion, the chances that they will apply for some of 
the surplus available State land increases. The 
rai 1 road wi 11 cant i nue to provide access into the 
area, and although it will likely remain relatively 
unpopulated, seasonal recreationists will probably 
increasingly visit it. As more and more of the 
existing residents in this area have families, they 
will likely desire additional services, such as a 
school and better access to Talkeetna. 

With the Susitna project, recreation in the area will 
more than likely significantly increase (i.e. more 
than without the project). Workers and their fami­
lies who move to the area will certainly hunt, fish, 
and participate in other outdoor activities. Improved 
access to and increased awareness of the area east of 
the Susitna River due to the project, will likely 
attract more recreationists. The proposed access road 
will provide vehicle access to the east side of the 
Susitna River and therefore make the general area 
more accessible to more people. (Policies related to 
public use of this road during and after project 
canst ruction cou 1 d post pone or prevent some or most 
of the impacts. As more and more people recreate in 
this area, the chances for conflict between them and 
local residents increase. 

The Susitna project will result in increased 
employment for residents in this area, which will 
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enhance the well-being in these communities by pro­
viding potential jobs. At the same time, the 
increased employment opportunity created by the pro­
ject will attract more people into the general area. 
This population influx will likely have a negative 
effect on the existing small town or rural way of 
life for those people in the railroad communities who 
value relative isolation in a wilderness environment. 

With the project, the Gold Creek area is likely to be 
the most heavily impacted. If the proposed access 
route is chosen, Gold Creek will be connected by an 
18 mi 1 e road to the Parks Highway. The patented 
homesteads in the vicinity comprise a private 1 and 
base that could accommodate future expansion and 
growth, a likely occurrence if the area becomes 
easily accessible by road. People affected by this 
potential development will be mainly local miners, a 
few local residents, and absentee, recreational pro­
perty owners, all of whom value their wilderness 
retreat. If vehicular access occurs in this area, 
1 ocal residents and absentee landowners between 
Hurricane and Gold Creek, as well as entrants in the 
Indian River Remote Parcel land disposal will be sub­
ject to increased traffic, noise, and congestion. 

Currently, no one lives in the Hurricane/Parks 
Highway area nor are any services available: however, 
three factors indicate that some development may 
occur here related to the project: it is the inter­
section of the proposed access road and the Parks 
Highway, private land is available, and it will be 
only 44 road miles from Devil Canyon. In the spring 
of 1981, the State of Alaska offered the Indian River 
subdivision. Located at the junction of the Parks 
Highway (Mile 168) and the Alaska Railroad (just 
south of Hurricane), access is available from both 
the Parks Highway and the railraod. The 140 separate 
four to five acre lots in this subdivision as well as 
the roads are surveyed and plat ted, although the 
roads within the subdivision are not constructed. 
Currently, none of the lots have any structures on 
them. 

Because of their location, it is likely that some 
people will buy these lots, and, if the project pro­
ceeds, a small settlement will probably develop. 
Currently, there are no services here, and, even with 
the project, it is unlikely that a school wi 11 be 
constructed in the vicinity. Families that locate in 
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the Hurricane area could use the Trapper Creek 
Elementary School and the Su-Valley High School; 
these facilities are 54 miles and 69 miles away 
respectively. Because of the relatively long distnce 
to these schools, it is unlikely that many families 
with children will locate in the Hurricane area. It 
is more reasonable to assume that single persons or 
couples without children will acquire lots in the 
Indian River subdivision and move a trailer or build 
a small cabin on their land. 

Once the project begins, it is likely that a limited 
amount of services wi 11 appear near the subdivision: 
for example, a service station, restaurant, bar, and 
motel (lodge). Because no one currently lives in 
this area, this deve 1 opment will not impact an 
existing community. Without the project, people may 
purchase 1 ots from the State, and a few persons may 
build recreational cabins. If the proposed access 
route becomes final, it is likely that people will 
purchase lots in the Indian River Subdivision for 
speculation. In this respect, the project, whether 
it is built or not, will influence land values in the 
area. 

Cantwell, situated 85 road miles from Devil Canyon, 
1 i es at the extreme boundary for worker commutation 
to the construction site. However, in practical 
terms, the 41 highway miles between Hurricane and 
Cantwell are winding and seasonally hazardous. This 
distance, combined with lack of available private 
property, makes it unlikely for construction workers 
or secondary or induced work forces to make Cantwell 
their place of primary residence. 

This is not to say that Cantwell will not see itself 
as significantly affected by the design of the pro­
ject. Briefly, the growth and development of 
Cantwell is limited by unavailability of private land 
and of economic opportunity (jobs or business). As a 
consequence, neither incoming populations nor the 
school children of current residents perceive much 
opportunity to settle in this otherwise attractive 
locale. Many local residents rely on seasonal and/or 
nonlocal employment in order to continue to reside in 
Cantwell. 

In order for Cantwell residents to participate effec­
tively in the project, they will be compelled to move 
closer, individually, to the job site during the 
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construction period (similar to workers coming from 
Anchorage or Fairbanks). While they may receive 
somewhat more highway traffic and highway business 
due to generally increased activity within the region 
as a whole, these benefits are likely to be offset by 
the personal, familial, and economic costs of tem­
porary and permanent outmigration. 

Table 5.38 summarizes the major impacts of the Susitna 
hydroelectric project on Impact Area 3 {the Railbelt). 

(i) Population 

The Susitna project is expected to stimulate a popula­
tion influx of 2,324 between 1983 and 1990 into Impact 
Area 3. This will represent less than a one percent 
increase over the baseline forecast for that year. Of 
this total, 1,137 will relocate in the Municipality of 
Anchorage. The population impact on Fairbanks is ex­
pected to be slight. Few people are expected to settle 
in Cantwell due to the lack of available housing and of 
land to build on and distance to the project site. 

{ii) Housing 

No si gni fi cant impacts of the project are expected on 
housing conditions in the Railbelt, outside of the 
Mat-Su Borough. The estimated vacant housing units in 
1990 in Anchorage and Fairbanks alone, {4,033 and 1,200, 
respectively) should be far more than sufficient to 
accommodate the additional 482 households associated 
with the project. 

(iii) Fiscal Impacts 

Baseline and impact forecasts for expenditures in 
Anchorage and Fairbanks are provided in Table 5.39. The 
project has little impact on either city. Total expen­
ditures in Anchorage are projected to increase one-half 
of one percent in 1990 due to the oroject and remain 
almost the same as baseline forecasts for 1999. Norma 1 
growth as measured by the baseline forecast will result 
in a 32% increase in expenditures by 1990 over 1981 
levels and an 11% increase between 1990 and 1999. 
Increases are evenly distributed among all categories of 
service. 

Total expenditures in Fairbanks increase eight-tenths of 
one percent over the baseline forecast for both 1990 and 
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1999. This constant rate of change is reflected by the 
fact that with or without the project the population in 
Fairbanks will increase 30 percent between 1981-1990t 
and 16 percent between 1990-1999. {The prevailing trend 
in Impact Area 2 has indicated a decrease of 50% in the 
tot a 1 fi sea 1 impacts between 1990 and 1999 due to a 
decreased rate of population growth.) Natural growth in 
Fairbanks without the project is projected to increase 
total expenditures by 35% in 1990 over 1981 levels, and 
by 17% in 1999 over 1990 levels. Once againt increases 
are evenly distributed among all categories of service. 

(iv) Employment 

The direct, indirect and induced employment opportuni­
ties in Impact Area 3 associated with the project are 
expected to reach a peak of 6,365 persons in 1990. This 
wi 11 result in a three percent increase over the base­
line forecast level of 200,112 in that year. Residents 
of Impact Area 3 are expected to obtain approximately 80 
percent of the new jobs created. 

(v) Business Activity 

The new employment opportunities created by the project 
will provide considerable stimulus to the Railbelt 
region economy during 1987-1990. Anchorage and Mat-Su 
Borough (particularly Trapper Creek and Talkeetna), will 
receive the most stimulus. Secondary manufacturing 
(reforming steel, for instance) could develop in 
Anchorage. Fairbanks, Kenai-Cook Inlet, and Palmert 
Wasillat and Houston will receive significant stimulus. 
Industry sectors that will be most affected include: 
construction, transportation, wholesale and retail 
tradet real estatet and services. 

If the natural gas pipeline is constructed by 1987, it 
is probable that these sectors wi 11 experience a boom 
period, particularly in Fairbanks and Anchorage. 
Impacts elsewhere in Impact Area 3 would be much 1 ess 
pronounced. In this case, the employment opportunities 
made available by the Susitna project could serve to 
help prevent the Fairbanks and Anchorage economies from 
stagnating or possibly even retrenching upon completion 
of the pipeline. 

(vi ) Income 

Construction of the Watana and Devi 1 Canyon dams wi 11 
generate approximately $834.3 million in direct on-site 
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construction payroll during the years 1983 through 2002. 
Based on assumptions of construction work force expendi­
ture patterns, it is estimated that approximately 50 
percent, or $418 million, of this payroll distributed 
will be spent in Impact Area 3. This figure represents 
80 percent of total expendable payroll after taxes and 
savings are subtracted. The income generated and 
expended in Impact Area 3 is a contributing factor to the 
indirect and induced employment opportunities in Impact 
Area 3 outlined above. 

5.6 - Mitigation Process 

Mitigation refers to the process of lessening the harsh or undesirable 
effects that transpire as a result of a certain action. The definitions of 
harsh and undesirable are purely subjective and are voiced as a community 
consensus. Each individual within the community will have different defi­
nitions and in all likelihood, each individual 1 s definitions will change 
with time. 

An individual's, or community's attitude toward change, and rate of 
change, is an important consideration in developing an effective mitigation 
plan. Attitudes toward change, ways of mitigating change, and developing 
mitigation plans are elements discussed below as they relate to potential 
socioeconomic changes resulting from the Susitna Hydroelectric Project. 

(a) Attitudes Toward Change 

Persons in Anchorage, Fairbanks, Cantwell, and in the major com­
munities of the southern part of the Mat-Su Borough generally 
favor economic growth and development in their area. Some of 
the residents of Trapper Creek, Talkeetna and the 11 railroad com­
munitieS11 are in favor of economic growth and development and 
others are against it or undecided. Most of these residents are 
very concerned about the types and rates of project-induced 
changes. 

The impact analysis results of Section 5.5 indicate that Trapper 
Creek and Talkeetna are likely to experience significant changes 
at a rapid pace. Given this analysis and the current range of 
attitudes toward changes in these communities, it would be 
appropriate to consider identifying means of mitigating the 
changes in those communities. Further, it would be appropriate 
to identify means of enhancing changes in Anchorage, Fairbanks, 
Cantwell, and the major communities of the southern part of the 
Mat-Su Borough. . This caul d be done to the extent that the 
changes stimulated economic growth and development at 
appropriate rates. 
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(b) 

B·ecause project-induced changes will begin to occur in the mid 
to late 1980s in Trapper Creek and Talkeetna, and because there 
will be significant population growth in both of these commu­
nities between now and the mid to late 1980s, it would be appro­
priate to reevaluate any mitigation plans that might be 
developed in the near future. The reason for this is that per­
sons who move into these corrununi ties may have attitudes differ­
ent from the current consensus of attitudes, and current 
r1esidents' feelings toward changes might be different in the 
future from what they are now. This argument also holds for 
other cities and communities that could be affected by the pro­
j,ect. 

Ways to Mitigate Change 

Changes in Trapper Creek and Ta 1 keetna wi 11 be caused by 
influxes of new residents and frequent stops by construction 
workers and workers who supply materials for construction. 
Changes will include increased employment opportunities, 
increased revenues for service and related businesses, increased 
demand for housing, schooling, and other public facilities and 
services, increased vehicular traffic and population density, 
etc. Those changes that are considered harsh or undesirable 
are candidates for mitigation. 

In general, population influx and workers stopping in these com­
munities could be controlled or mitigated by establishing poli­
cies and associated regulations before, during, and after dam 
construction. Several policy issues to consider prior to 
construction include: (1) type and size of construction work 
camp and village; (2) type, origin, pick-up points and cost (to 
workers) of mass transit to construction sites; {3) camp rules 
(e.g., whether workers are allowed to drive personal ·vehicles or 
fly chartered planes to the construction site); (4) work sche­
dule (e.g., four weeks on, one off; or seven weeks on, two off); 
and (5) public use of the access roads during and after 
construction. Decisions on these and other policy issues will 
influence both the magnitude and geographic distribution of 
changes. As these decisions are made, communities can begin to 
develop policies and plans to mitigate or enhance changes in 
their own area. 

It should be noted that, as the baseline forecasts indicate, 
changes are going to occur in Talkeetna and Trapper Creek 
r'egardless of the hydroelectric project. It is as important 
for these c;ommunities to plan for these changes as it is for 
them to beg~n to consider mitigating and enhancing changes that 
could occur if the hydroelectric facility is built. 

(c) Developing Mitigation Plans 
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Mitigation planning is a dynamic process. The plan must be 
flexible and reevaluated at regular intervals; attitudes change 
and potential and actual types and rates of changes might be 
significantly different from previously anticipated developments. 

This irnpl i es that it is essential to monitor attitudes and 
changes and to update forecasts of changes. For ex amp 1 e, the 
impact forecasts in this report are based on a series of assump­
tions. These assumptions were made using the best available 
information and thorough, systematic research and analysis. 
There is no doubt that more accurate forecasts of change caul d 
be made-next year or in some later year. An accurate forecast 
is a prerequisite to a successful mitigation and enhancement 
plan. If the forecast were substantially inaccurate, then the 
mitigation and enhancement could be totally ineffective or, 
worse, couid make conditions less desirable rather than better. 
Even with accurate forecasts, the plan could fail because it 
reflects old attitudes that have since changed. 

Every mitigation plan development process should ideally be com­
posed of at least the following: 

1. 

2. 

3. 

Initial impact forecasts should be made. 

Impact areas with appropriate representation (e.g., com­
munity council, community impact task force, etc.) should 
be clearly defined. 

The roles and responsibilities of government institutions 
and contractors involved with the project should be clearly 
defined. 

4. An effective communication system between {2) and {3) 
should be established. 

5. 

6. 

Draft mitigation and enhancement plans should be developed 
based on initial impact forecasts. 

Attitudes and changes should be monitored. 

7. Forecasts should be updated based on changes to date and 
other new information. 

8. Draft mitigation and enhancement plans should be revised to 
reflect new attitudes and revised impact forecasts. 

9. Revision of plans should occur at regular intervals. 

These elements will help insure the mitigation and enhancement 
plans are successful. The reason that most mitigation plans 

have failed or have been only partia11y successful is that one 
or more of these elements were neglected. 

5-72 
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TABLE 5.l: TDlAL RESlD[Nl POf'ULAllON AND COHPONENTS or CHANG[ BY lHPACl AR[A: 

1'970-1980 

(B) (b) 

I "'Pact Area 2 Impact Area 3 Impact Are a 

Halanuska-
Susilna (d) 

Borouoh Rail belt State 
-----------------

1980 Census 17,766 284,166 LJ00,481 

1970 Census 6,.509 204,.523 302,361 

Net Change +11 ,2.57 +79,643 +98,120 

Percent Change +173 +39 +32 

Change in 
Hilitary Pop. +141 -4,730 -8,102 

Nat ural 
Increase 
(Births & Deaths) +1,430 +4.5,107 +61,142 

Implied Net 
Civilian 
Higration 9,686 39,266 4.5,080 

8. Includes Impact Area 1. 
b. Includes Impact Area 2. 
c. Includes Impact Area 3. 
d. fairbanks, c· [. fairbanks, :>. Hat-Su, Anchorage, Kenai Peninsula, and 

Valdez-Cordova Census Divisions. 

Sources: U.S. Census Bureau and Alaska Department of Labor, Administrative 
Services Division. Alaska's 1980 Population: A Preliminary Overview. 
Juneau., Ak. p. 2 6. 

{c) 
4 
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TABLE 5.2: CIVIALIAN LABOR FORCE DATA ANti PERCENT UNEMPLOYED FOR SELECTED AREAS 

1970 1975 1 979 
Percent Percent Percent 

Area Labor Force Unemployed Labor Force Unemployed Labor Force Unemployed 

State 116,800 1 0. 3 1 55' 1 04 6.9 180,000 8.9 

Study Area 3 79,347 9.9 110,203 6 • 1 126,110 9 • 0 

Anchorage 51,398 8.3 65,938 5.9 78,822 7. 1 

Fairbanks 18,003 10.4 24,989 4.8 20,537 1 2. 3 

Kenai-Cook Inlet 5' 7 27 17. 1 8,576 8.7 10,971 12. 1 

Seward 938 17. 1 1 '2 55 9.2 1 '4 9 4 1 0. 9 

Southeast Fairbanks (included in Fairbanks) 2,041 3.8 2,052 1 0. 7 

Matanuska-Susitna 2' 1 30 20.3 4,784 11 • 1 9,018 13.8 

Valdez-Chitina-
Whittier 1' 1 51 11.5 2,700 5. 3 3,216 9. 5 

a. By place or residence 

Source: 1970 data - Alaska Department of Commerce and Economic Development, Division of Economic Enterprise. 

1975 and 1979 data - Alaska Department of Labor, Research and Analysis Section. 
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TABLE 5. 3: BOROUGH CENSUS DATA 1939, 

(a) (b) (a) 

Community 1939 1950 1960 1970 1976 1980 1981 

Talkeetna 136 106 76 182 32 8 265 "640 
Willow N.A. (c) N.A. 78 38 328 134 N.A. 

Wasilla 96 97 112 300 1566 1 548 2168 
Palmer 150 890 11 81 1140 1643 2143 2567 

Montana N.A. N.A. 39 JJ 76 40 N. A. 

Big Lake N.A. N.A. 74 36 721 412 2408 

Butte N.A. N.A. 559 448 2207 N.A. N.A. 

Chickaloon 11 N. A. 43 22 62 20 N.A. 

Eska Sutton 14 54 215 89 496 N.A. N.A. 

Houston N.A. N.A. N. A. 69 375 32 5 600 

CDI1MUN1 TY POPULATION: OTHER COI·lMUNI TIES NOT IN MATANUSKA-SUSITNA BOROUGH 

(b) 

Community 1950 1960 1970 1976 1980 

Nenana 242 286 382 493 471 
Healy N.A. N.A. 79 503 333 
Cantwell N.A. 85 62 N.A. 95 

Denali N.A. N.A. N.A. N.A. 3 
Paxson N.A. N.A. 20 N.A. 30 
Glennallen 142 169 363 N.A. 488 

Copper Center 90 151 206 N.A. 213 
Gakona 50 33 88 N.A. 85 
Gulkana 65 51 53 N.A. , 11 

a. Mat-Su Borough Survey. The methodology for these surveys differs from U.S. Census 
data and hence the 1976 and 1981 figures are not comparable to Census data. 

b. Alaska Department of Labor, .Administrative Services Division. January 1, 1981. 
Alaska 1980 Population: A Preliminary Overview. Juneau, Ak. 

c. N.A. : Not Available. 

Source: Matanuska-Susitna Borough Planning Department. April 1978. Phase I: 
Comprehensive Development Plan. Palmer, Ak. 



a. Includes an area that is outside of Palmer and Wasilla's city limits and 
extends west to Houston and east to Sutton. 

Source: Mat-Su Borough Planning Department. 
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TABLE 5.5 

COI1PARISOH OF AVERAGE PER CAPITA EXPENDITURES FOR SELECTED SOCIAL SERVICES. 

LOCAL SOLID 
GOVT PARKS HEALTH SEWAGE WASTE WATER PUBLIC ELECTRIC ROAD 

AOI'IIN POLICE FIRE AI'I9LNC ~ RECR LIBRARY CARE TRANS SERVICE DISPOSAL SUPPLY WORKS UTILS I'IAINT 
---------------------------------------------------------------------------------------------------------------------------------------
ANCHORAGE N/A US3 SIOO U9 tSb t21 S2S S84 t91 t21 U24 N/A N/A N/A 

FAIRBANKS N/A ti3S tl42 N/A S35 N/A t32 N/A SilO N/A S83 tl02 S360 N/A 

MT-SU BR t7SO N/A S3S t30 sso t32 N/A N/A N/A tl6 N/A N/A N/A $33 

PALI'IER Sl90 Sl90 tSO U9 S23 S33 t31 H/A uo H/A sao S2SO N/A N/A 

WASILLA tl22 N/A S34 N/A t22 t47 N/A N/A N/A N/A N/A N/A N/A sea 

HOUSTON S54 N/A tl7 N/A S9 N/A N/A N/A N/A $1.50 N/A N/A N/A $33 

Compiled from data contained in tables providing individual city expenditure data for FY 81/82. 

Note: The sum of individual entries may not equal totals due to independent rounding. 



TABLE 5.6 
COMMUNITY FACILITIES SUMMARY 

>, ...., c: Government ,.... ..... 0 
ra ,.... ..... ra 
VI ...., u .... ...., 0'1 ..... 
0 VI rtl u ra c: CIJ -o CIJ 
0.. 0 LJ... ra ~ ...., .... u CIJ ..... 
VI a.. LJ... ra 1- -o ..... :::: :::1 Schools .,_ CIJ ...., 0 ..... > ...... -o 0:: c 1- 1- 1- ..c: ..... 0.. . .... 1- c: CIJ 

CIJ CIJ E CIJ ra ...., 0. VI :::1 CIJ 0 VI ...., CIJ 
CIJ 0.. u CIJ ...., u ,.... VI c: c:o CIJ E V1 .... VI VI ra E 

t' ...., 0 .... ...., c:::: "' 0 "' u CIJ ...., VI "' I.. 0 >, VI 0 ,.... VI ,.... CIJ E ClJ :I: 1- >, .... ...., CIJ ra CIJ ra ...... 0 :I: 

"' 1- "' 1- 0 >, ,.... u 1- :I: -o f- 0. ...., 4- VI c u ,.... ,.... u 0.. ...., ra 3: f- a.. V1 "' CIJ ,.... ra .... >, ..... 4- >, 0 ..... :::1 u 1- -o c: -o 1- :I: ..c: f- ,.... ra 0 u 1- 1- c: 0 V1 ..c: c: 0:: "C 0 CIJ 
ClJ c: CIJ 1- 1- -o Cl.J ,.... ...., ...., ra 1- VI 1- ..... ...., ra :::1 1- 0.. :::1 ...., c: u •.-
E 0 ..c: CIJ Cl.J .... ...., ra 1- Cl.J ,.... 0'1 ...., Cl.J -o ,.... ..... VI 1-

~ 
...., 

~ CIJ CIJ E Cl.J VI 0 c: 4-
ClJ u 0'1 ...., l: ,.... ra u :::1 1- rtl c: c: c: ra ..... .Cl 1- .Cl VI 1- :;: ,.... E E 1- u .... .... ,.... Cl.J ..... "' Cl.J 0 ...., 0 0 . .... Cl.J 0 

~ 
Cl.J 0 ra :::1 .... ·.- 0 0 ra 0 Cl.J 0 0 .,_ CIJ c c: 

L.LJ V1 :I: 3 V1 V1 V1 I u LJ... :I: ....! r.!J ~ 0:: 0.. c::t ....! u a.. a.. a.. f- u :I: LJ... V1 :::::> :::::> 

Nenana * * * * * * * * * * * * * * * * ·k * 
Cantwell * * * * * * * * * * * * * Trapper Creek * * * * * * * * Talkeetna * * * * * * * * * * * * * * 
l•li llow * * * * * * * * * * * * Houston * * * * * * * * Palmer * * * * * * * '~ * * * * * * * * * * * * * * * * * 
Hasilla * * * * * * * * * * * * * * * * * * * 
Paxson * * * * * ·k * 
Glennallen * * * * * * * 1t * * * * * * * * 1r * 
Copper Center * * * * * * * * * * * 

., 
* 

Gakona * * * * * * * * * 
Healy * * * * * * * * * * * * * .... * 
Gul kana * * * * * * * * * * 
Valdez * * * * * * * * * * * * ., 

* * * * * * * * * * 
Anchorage * * * * * * * * * * * 1t * * * * * * * * * * * * * * 
Fairbanks * * * * * * * * * * * * * * * * * * * * fr * * * * * 
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TABLE 5.7 

MAT-SU BOROUGH COMMUNITIES: 

BUSINESS LOCATION AND TYPE 

Number in Community (a) 

Standard Industrial Classification Big Lake Houston Palmer Talkeetna Wasilla Wil 1 ow 

Agriculture, Fares try, Fisheries 3 22 

Mining 2 
Construction 19 3 50 3 91 4 

Manufacturing . 3 21 2 4 3 
Transportation & Public Utilities 2 20 8 6 
Wholesale Trade 11 
Ret a i 1 Trade 24 3 80 19 18 
Finance, Insurance, Real Estate 1 22 2 37 3 
Services 17 1 115 13 129 4 

Public Administration 1 12 3 5 

lloncl assifiabl e Establishments 6 19 1 98 

Total 74 9 374 51 364 38 

(a) SIC classifications were assigned by the OEDP staff for use in this table, and number of establishments 
must be considered approximations. 

Source: Overall Economic Development Program Inc. July 1980. Volume II: Economic Conditions, Develop~1ent 
Options and Projections. Palmer, AK. pp. 19-21. 



TABLE 5.8: MATANUSKA-SUSITNA BOROUGH ANNUAL NONAGRICULTURAL EMPLOYMENT BY SECTOR 

I PERCENT OF 

I STUDY AREA 3 

I 
1970 1975 19 79 I 1970 1975 1979 

Total "' Total .. Total .. I .. .. .. 
"' "' "' "' "' "' - --- I (a) 

TOTAL - Nonagricultural Industries , t 14 5 100.0 2,020 100.0 3,078 100.0 I 1 • 8 1.8 2.7 
(b) I 

Mining N.A. N. A. 11 • 3 I N.A • N.A. .o 
I 

Construction 12 0 1 0. 5 188 9.3 184 6.0 I 2.3 1 • 1 2.2 

I 
Manufacturing N.A. 30 1.5 40 1.3 I N.A. 1 • 2 1 • 1 

I 
Transportation, Communiciation, & I 

Utilities 114 9.6 218 10.8 316 10.2 I 1. 9 1. 8 2.6 

I 
Wholesale T r sde 44 2.2 49 1.6 I • 8 1. 0 

174 15. 2 I 1.4 
Retail Trade 271 13.4 696 22.6 I 1.7 3.8 

I 
Finance, Insurance, and Real Estate 22 1.9 62 3. 1 129 4.2 I .a 1.3 2. 1 

I 
Services 179 15. 6 288 14.3 44 7 14.5 I 2.0 1.4 2.3 

I 
federal Government 106 9.3 124 6'. 1 97 3. 1 I .9 1 • 0 • 8 

I 
State and Local Government 376 32.8 758 37.5 1 , , 01 35.8 I 3.2 4.3 5.2 

I 
Miscellaneous N.A. N.A. 21 • 7 I N.A. N.A. 1.8 

8. Figures may not total correctly because of aver aging and disclosure limitations on data. 

b. N. A. : Data unavailable due to disclosure policy. 

Source: Alaska Department of Labor. Statistical Quarterly. Juneau, Ak. 
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TABLE:5.~~ 

Year 

1'970 

19 71 

1'972 

1973 

1'974 

1975 

1 ~976 

1'977 

1'9 7 B 

1'979 

PER CAPITA PERSONAL INCOME IN THE MAT-SU BOROUGH IN CURRENT 
AND 1970 DOLLARS 

Per Capita Personal Income 
Current In 1970 
Dollars Dollars( a) 

3. 957 } • 9 57 

4,279 4,150 

4,5}9 4,286 

4. 970 4,526 

6,068 5,011 

8,092 5,855 

8,542 5,718 

9,0}2 5,666 

8,9J9 5. 2} 1 

8,878 4. 7 04 

a. Discounted using the Anchorage Consumer Price Index - Unadjusted 
(CPI-U) as a measure of inflation. 

Source: U.S. Department of Commerce, Bureau of Economic Analysis. 



TABLE &.to: 1981 CIVILIAN HOUSING STOCK IN THE MUNICIPALITY or ANCHORAGE, 
BY TYPE 

Type of Unit Number of Units Percent of 1 ot al 

Single family(a) 30,097 45.8 

Duplex 6,040 9.2 

3-4 Units 6. 211 9.4 

5-19 Units 9,356 14.2 

20+ Units 6,036 9.2 

Mobile Homes 8,031 12.2 

In Parks 6,146 9.3 

On lots 1. 885 2.9 

Total 65,771 1 00.0 

a. Excluding mobile homes 

Source: Municipality of Anchorage Planning Department 
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TABLE 5.Zl: HOUSING SlOCK IN FAIRBANKS AND THE FAIRBANKS-NORTH STAR 
f"'« BOROUGH BY TYPE, OCTOBER 1978 

-

!""" 

-

r 

-

fairbanks-
North Star Municipality 

Borough of fairbanks 

Single F"amily(a) 6, 849 3,312 

Duplex 690 714 

Multifamily 3,832 3,187 

Mobile Homes 2,097 138 

Total 13,738 7,351 

a. Excluding mobile homes. 

Source: fairbanks North Star Borough Community Information Center. 
Information Quarterly: Summer 1980. Volume III, Number 2, 

Community 
p. 70. 



TABLE 5.l;;: RAILBELT ANNUAL NONAGRICULTURAL EMPLOYMENT BY SECTOR 

PERCENT or STATE 

1970 1975 1979 1970 1975 1979 

Total ,, Total % Total !:: "' "' "' "' "' .. .. 
TOTAL a - Nonagricultural Industries 62,690 100.0 113,818 100.0 113,204 100.0 67.8 70.4 68.0 

Mining 1 '61 0 2.6 2,243 2.0 2,822 2.5 53.7 59.2 48.9 

Construction 5,264 8.4 16,359 14. 4 8 '2 57 7.3 76.3 63. 3 81.8 

Manufacturing 1 '8 50 3. 0 2,596 2. 3 J '7 0 5 3. 3 23.7 26.9 28.9 

Transportation, Communitication, & 
Utilities 6,021 9.6 12,094 1 0. 6 12,062 1 0. 7 66.2 73.4 72.2 

Wholesale Trade 5' 366 4.7 5,083 4. 5 90.8 92.2 

12,111 1 9. 3 79. 2 
Retail Trade 15,965 14.0 18,309 16. 2 78.6 76.7 

F"inance, Insurance, and Real Estate 2,520 4. 0 4,696 4. 1 6. 1 3 9 5.4 81. 3 77.9 76.7 

Services 8,868 14. 1 20,995 18. 4 19,674 17. 4 77.8 83.5 69.4 

Federsl Government 12,372 19.7 13,022 11 • 4 12,728 11 • 2 72.4 71 • 2 71.0 

State and Local Government 11,505 1 A. 5 17,799 1 5. 6 21.130 1 B. 7 62.6 60.9 57.7 

Miscellaneous 52 • 1 217 • 2 712 • 6 26 19. 0 98.9 

a • Figures may not total correctly because of averaging and disclosure limitations on data. 

Source: Alaska Depsrtment of Labor. Stat is tical Quarterly. Juneau, Ak. (various issues) 
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TABLE 5.13: ON-SITE CONSTRUCT ION AND OPERATIONS "ANPOWER RfgUfRmNTS, 1983-2005( a) 
---- ~- ... ~-- ------ ------------ ----------- --- ... -------------------------------------

I~B3 1~84 1~85 1~86 1~87 19BB 1989 1990 1991 1992 1993 Jm 1~95 1996 1m 199B 1m 2000 2001 2002 200J 2004 2005 

CONSTRUCT I ON 
-----~------

LABORERS 140 55 562 84J IH9 1693 1897 2369 2202 1m B94 549 JJB 5Jq 844 1076 1144 1002 507 lOS 
sm -SkilLED/SKILl ED 120 139 148 m m 448 502 m 58J 422 220 IJ6 92 14B 2JO m m lOB 2J4 24 
AMINI SIRAT IVE lfN61NEER. 40 106 390 IB4 268 J5q 402 502 4b7 JSS IBS liS 71 115 176 r;~q 24J IB7 m 22 

SUB-TOTAL COHSIRUCIIO" 300 300 1100 mo 1902 2500 2901 3498 3252 2500 1299 BOO 501 B02 1250 1600 1699 14~1 900 151 

OPERATIONS AND "AINi[tiANCE 
------------------------ .. -

All LAPOR CATEGORIES 70 145 145 145 145 145 145 145 145 170 170 110 170 

TOTAL 300 lOO 1100 1350 1902 2500 2801 3498 3252 2500 1369 945 646 941 IJ95 1745 IB44 1642 1045 l21 170 110 170 

lSI OS 

------ ·----

(a) Suppl led by Acres American, Inc. 



LOCAL 

LABfiRERS ISm 

SE"I-SnLLEDI 
Sr.ILLED 190!1 

AOHINISIP.ATIVEI 
E1161 NEER 1116 165I I 

SUBTOIAL LOCAL 

NON-LOCAL 

ALASkA NON-LOCAL 

LABORERS 15%1 

SE~I-SnLLEDI 

SWI.ED 15%1 

AD~IKISIRAT I VEl 
ENGINEERING 1511 

SUB- TOTAL ALASrA 
NON-LOCAL 

OUT-OHTAIE 

LABORERS IIOII 

SE"I-SkiLLEDI 
St:ILLED 11511 

AO~INI STRAIIVEI 
EN61 NEER INS 13011 

SU~-TOTAL 

OUT-OHIATE 

TiiTAL NON-LOCAL 

TOTAL 

1983 1984 1985 19B6 19B7 1988 1989 1990 1791 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2M~ 

119 47 m 111 1087 1m 1612 2014 1872 1465 HO 467 287 m 111 915 m &52 m 89 

96 112 II& 258 ~84 J59 402 so2 4b6 m 176 109 74 JIB 184 2J6 250 246 187 19 

26 69 254 120 174 m 261 m J04 211 120 75 46 75 114 149 ISB 122 IOJ 14 

850 1094 1545 2031 2276 2842 2642 2033 1056 650 407 651 1o16 1299 JJBO mo 

28 42 64 85 95 liB 110 86 45 27 17 27 42 54 57 so 25 

16 18 22 25 ll 29 21 II II IS 16 IS 12 

20 lJ 18 20 2S 2J 18 II 12 

IS IS 55 67 95 12S 140 163 125 65 40 25 40 62 so 85 75 45 

14 56 84 128 169 190 2J7 220 172 89 55 l4 54 81 108 114 100 51 II 

18 21 22 48 SJ b7 75 94 87 63 J3 20 14 J4 47 JS 

12 J2 117 55 80 lOB 121 lSI 140 107 56 J5 21 35 Sl 69 n 48 

58 195 188 262 J44 386 482 448 342 178 110 69 111 112 m m 202 21 

59 7l 250 255 357 469 526 656 610 467 243 150 94 151 234 JOI 319 277 28 

\Otl 3oo 1100 mo 1902 2soo 2801 ma m2 250o 1/99 BOO SOl 902 mo lboo 1m 1m 900 !51 

,j J .J I .c.} J 
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TABLE 5.15: OPERATIONS WORK FORCE: LOCAL, ALASKA NON LOCAL, AND OUT-OF-STATE, 1993-2005 

YEAR 1993 1994 1995 19?6 1997 1998 1999 2000 2001 2002 2003 2004 zoos 

Activ~ty 

Watana (680 MW) 30 60 60 60 60 60 60 60 60 60 60 60 60 

Watana (340 MW) 45 45 45 45 45 45 45 45 45 45 45 45 

Devil Canyon (600 MW) 25 25 25 25 

Dispatch Control 40 40 40 40 40 40 40 40 40 40 AD 40 40 

Total 70 145 145 145 145 145 145 145 145 170 170 170 170 
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CONSTRUCTION (a) 

LABORERS 

sm·SkllLEDI 
SkiLLED 

ADmiSTRATIVEI 
ENGINEER 

SUBTOTAL CONSTRUCTION 

OPERATIONS (b) 

!ABLE 5.1&: TOTAL PAYROLL fOR ON·Sll£ CONSTRUCT!OH AND OPERATIONS "ANPOWER, 1983-2005 
fiN THOUSANDS OF DOLLARS! 

-................ ---------------·------------------------------------------------------------

1981 1984 1985 1986 1m 1988 1989 1990 1991 1992 1993 1994 1995 

3895 1258 16847 25323 38319 50739 561163 70984 &5985 51529 26806 16543 10186 

2607 m8 3&71 9162 9441 11750 13169 16440 15282 10643 5m 3389 2393 

940 2142 8159 3810 5555 7416 8334 10404 9671 7lb2 3842 2179 1465 

7442 7068 28677 38295 mts 69'125 7lll66 97828 9093.8 69534 36123 22310 14034 

1996 1997 1998 1999 2000 2001 2002 2001 2004 2005 

16141 25433 l22ll 34255 29992 14950 3114 

3871 5952 7725 8199 8182 6438 574 

2374 3655 4737 5038 3946 Jm 492 

22396 35040 4467l U482 42020 24h77 4180 

All LABOR CATEGORIES 2694 5559 5559 5559 5m 5559 ~559 5559 5559 6517 6m 6517 6517 

TOTAL PAYROLL 
17102 

1m 1ou 28677 38295 5ll15 69925 79366 97929 90938 69534 38807 27869 19593 21m 40599 5em 53041 41579 Jom 1om 6517 6517 6m 

(a) Based on 1,825 working hours in the year. 

(b) Based on 2,496 working hours in the year. 
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TABLE ~.17: TOTAL ON-SITE CONSTRUCTION WORK FORCE PAYROLL EXPENDITURE PATTERN( a) 
li H THOUSAHiiS OF DOLLARS i 

--------- -------------- ------- -----------------------------------------------

PLACE or EIPENDIIURE YEARS 
--------------------

1983 1984 1985 1986 1987 1988 1989 mo 1991 1992 1993 1994 1995 199b 1997 1999 1999 2000 2001 2002 

TOTAL mROLL (b) 7442 7068 28677 38295 53315 69925 78366 97828 90Y38 69534 36123 22310 14034 22386 35040 44673 47482 mzo 24677 4180 
EIPENDA8LE INCO"E (c) 4149 3886 15760 21385 29757 39020 43729 54589 50746 38803 20157 12457 7838 12(99 19553 25583 27799 26109 15517 2603 

IHPACT AREA 3 3658 3282 llm 1894~ 26383 mas 38763 48390 44982 34417 17877 11046 6949 11079 17337 mso 24779 nm 13854 2339 
ANCHORAGE REG I ON 2796 2509 10282 14480 20548 26947 30202 J7709 35052 26815 13916 8588 5394 8613 13494 17715 IY296 18293 10771 1795 

ANCHORAGE 2045 18ll 752~ 10596 14104 18475 20698 25825 24010 18385 9576 5938 l756 5955 9289 12169 13250 1~65 7429 1309 
HAT -SUE REGION m m 1607 2228 mJ me 11428 8012 7471 sm 2924 1779 1092 1794 29ll 3741 4078 3856 2251 307 
KENAI-COm: INLET m m 1130 1627 2051 2692 3017 3768 3502 2681 1389 856 536 858 1346 1770 1931 1836 1070 171 
SEWARD 6 5 20 29 40 53 59 74 69 53 27 17 II 17 26 35 38 36 21 

FAIRBANKS m 716 2930 4119 5352 7008 7851 9794 9106 6971 36ll 2255 1429 2262 3526 4611 5028 4769 2829 501 
SE FAIRBANKS 5 4 18 25 36 47 ~2 65 61 46 24 15 9 15 23 31 33 32 19 
VAL DEl-CHI TINA-WHITTIER 62 54 m 321 447 587 657 821 7bJ 584 303 187 liB 188 294 386 421 401 m 40 

--------- ..................... --- ............ ___ ---- ------ ... ------ ---------------------------------

(a) Table shows total expenditures by construction work force in Impact Area 3. 

(b) Total construction payroll, all labor categories. 

(c) Gross payroll minus 30 percent for taxes ( federa 1 , F. I.C.A., and unemployment/workman's compensation with self and one dependent) 
minus 10 percent for net income saved. 
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TABLE 5.18: TOTAL OPERATIONS WORK FORCE PAYROLL EXPENDITURE PATTERN(a) 
In I housands of Dollars 

Place of 
Exeenditure (b) 1993 1994 1995 1996 1997 1998 1999 2000 

Total Payroll 
(c) 

2,684 5,559 5,559 5,559 5,559 5,559 5,559 5,559 

Expendable Income 
(d) 

1 '691 3,502 3,502 3,502 3,502 3,502 3,502 3,502 

Village 1 '015 2,101 2,101 2,101 2,101 2,101 2,101 2,101 

Anchorage 338 700 700 700 700 700 700 700 

Fairbanks 85 175 175 175 175 175 175 175 

Mat-Su 253 526 526 526 526 526 526 526 

(a) Table shows total expenditures by operations work force in selected areas. 

(b) Assumed that 60 percent of payroll to be spent at Village; 15 percent in the 
Mat-Su Brorough; 20 percent in Anchorage; and 5 percent in Fairbanks. 

(c) Total Operations Payroll. 

(d) Gross payroll minus 30 percent for taxes (federal, FICA, and unemployment/ 

2001 

5,559 

3.502 

2,101 

700 

175 

526 

workman's compensation with self and one dependent) minus 10 percent for net income saved. 

:J ,) J J -~ I l ·-'--··" ~] ,. > •• J ~• J ·v- .l ~~ 

2002 

6,517 

4,106 

2,464 

821 

205 

616 

-~.c] 

2003 2004 2005 ___,.. 

6,517 6,517 6,517 

4,106 4,106 4,106 

2,464 2,464 2,464 

821 821 821 

205 205 205 

616 616 616 

\c·,c-, J :i_,-c,~- .J :J ~- '.,,, 
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lA~lE 5.19: ON-SITE CONSTRUCTION WORI' FORCE: PROJECT EMPLOYMENT AND RESIDENCE OF INDIVIDUALS CURRENTlY RESIDIN6 IN IHPACT AREA J 
--- -------- --- ----- ----------------------------------- ------------------------- ----------- ______ ... ------------- __ .., ____ ------- ----

199J 198~ 1995 1986 1987 1988 1989 1990 1991 1992 199J 199~ 1995 1996 1997 1999 1999 2000 2001 2002 

IH~ACT AREA l 2~1 m 850 109~ 15~5 2031 n76 28~2 2642 ~033 1~56 650 ~07 651 1016 1299 1390 1220 m t 22 
ANCHORAGE REG I ON 179 168 627 BOB II~ I 1199 1679 2097 1949 1500 719 ~80 300 480 750 959 1019 900 m 90 

ANCHORAGE 135 127 475 612 Bb~ 1135 1272 1588 1m lllb 590 363 228 3M 568 m m 682 ~OJ 69 
HAl-SU 16 IS 58 7~ 10~ Ill m 191 178 137 71 ~~ 27 44 68 87 93 92 ~9 8 
HIM I-COOI. WIET '17 25 9~ 121 172 225 25J 315 m 22b 117 n ~5 72 113 ~~~ 15J IJ5 80 I~ 

SEWARD 0 2 5 6 5 I 2 3 2 
FAik~>iNI S 57 5~ 202 2Mt 369 ~83 m b7b m ~8~ 251 155 9/ 155 242 309 m 290 172 29 
SE FAI~&ANt:S 0 l 5 6 I I I 3 l 2 0 
\'Al DE 1-[HilliiA-WHilliE~ 5 18 21 ., 

·'• n ~8 60 55 4J 22 I~ 9 I~ 21 27 29 26 15 3 
HAT-SU CO~"IINIIIES 

PAl MER 10 II IS 19 18 I~ 7 
WASillA 8 'II 12 15 I~ II ~ 5 7 
ltOIJS TON 6 I l 
TRAPPlR Ck[tl 0 0 
TAIJEETNn 7 5 2 2 ~ 

OrtfER 12 II ~2 s~ 77 101 Ill Ill m 101 52 32 20 32 50 65 69 61 36 
( 11106 



TABlE 5.20: OM-SITE CO~mUCTION VORK FORCE: lNMIGRATION AND PLAC£ OF RELOCATION IN tnPACT AREA 3 
-------- .. -- ..... ---------------- .............. -- ... ------------------......... -- ... -- .... ----- ------------- ......... -.. -------

1983 1984 I?BS rm 1987 1999 JQ89 1990 1991 1992 1993 ln4 1m 1996 lm 1990 1999 2000 2001 20'1~ 

TOTAL lnPACT AREA 3 16 16 54 67 93 122 IJ7 170 158 140 Ill 98 91 91 91 100 102 99 84 6~ 

ANCHORAGE REG I ON 12 12 41 51 99 m 147 184 175 160 ll7 128 122 m 122 m IJI 127 116 101 
ANCHORAGE 5 17 20 -37 -51 -57 -73 -76 -80 -86 -89 -91 -91 -91 -89 -88 -89 -91 -97 
nAT -su 7 7 23 29 m 202 227 285 279 m 25J m 243 213 m m 249 m m ~~9 

HNAI-COOf. INlET 0 0 I 2 -14 -18 -20 -25 -26 -26 -27 -28 -28 -28 ... i8 -20 -20 -78 ··iB -i'? 
SEWARD 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

FAIRBANY.S 4 ll 16 ··8 -II -12 -16 -19 -23 -29 -11 -33 -JJ -n -31 -JO -32 -~4 -J9 
SE fAIRPANr.S 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ~ 0 
VAlOF.l-CHIIINA-VIIITTIER 0 0 0 0 0 0 0 0 0 0 0 0 

MT-SU con"UNITIES 
PAlMFR 0 6 9 II II II 10 10 10 10 10 10 10 1n 10 9 
VA~IllA 0 0 8 10 II 14 14 IJ 13 12 12 12 (] 12 12 12 12 II 
H~USTON 0 I 9 9 II II II 10 10 10 10 10 10 10 10 10 
TRAPPER CREEr. 6 7 >8 50 57 71 70 67 63 62 61 61 61 62 62 b2 60 57 
TALYEETNA 6 7 38 so S7 71 70 67 63 62 61 61 61 62 62 62 60 57 
OTHER 9 II 56 75 0~ 105 103 99 94 91 90 90 90 92 n 91 R8 as 

f2310i 

.J ,,) '(:C,,_; J 
~· 
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TABLE 5.21: TOTAL LOCAL IMPACT AREA J EMPlOYMENT: ON-SITE CONSTRUCTION, INDIRECT AND INDUCED 
- ~-- --------------------------------- --· ---------------------------- ----------- ~~= ~== 

1993 1994 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1999 1999 2000 2001 200~ 

!~PACT AREA J 408 386 1475 1997 20b4 3609 4tl43 5049 4768 3669 1907 117~ 73b 1176 1875 2399 2548 2288 1356 m 
ANCHORAoE REG I ON JIB J(l(l 1156 1487 2099 2866 l212 4010 3751 2886 1499 m 579 m 1483 1897 2016 1792 lObi 181 

ANCHORAGE 250 m 917 1180 16(18 2193 2456 30bb 2851 2194 1142 705 444 706 1140 1457 I 547 IJbB m 142 
~AT -su 32 30 Ill 142 264 375 421 526 489 375 193 117 72 117 195 239 254 m 131 18 
KENAI-COOt INLET 36 J4 127 163 m 296 332 414 408 314 163 100 63 100 157 200 213 199 117 20 
SEmD J 5 6 7 3 2 J 3 4 J 2 

FA I RBAIH:S Bl 79 m 378 m 684 766 957 m m 377 m 146 233 363 464 m 460 m 4 7 
Sf FAIRBANKS 3 4 5 5 7 6 5 2 '3 3 3 0 
\'At DE I-CHIT I NA-NH ITT I ER 22 28 39 52 59 72 67 52 n 17 10 17 26 33 35 33 19 3 

MAT-SU COMMUNITIES 
PAl MER 10 13 22 31 35 44 41 31 I b 10 b 10 IS 20 21 19 II 
~ASitlA II 20 28 31 l9 l7 28 14 9 5 9 14 19 19 17 10 
HOUSTON 5 10 14 16 20 18 14 7 4 3 7 9 8 5 
TRAPPER CREEr. 10 IS 17 22 20 IS 9 5 3 7 10 10 9 
IALHETNA 9 29 n 49 61 57 43 22 13 13 21 27 29 26 IS 
OTHE~ 22 2I 79 101 172 243 272 341 J 17 243 125 76 47 77 120 m 165 145 BS 13 

119 I 0,\ 



TAPLE 5.22: TOTAL IH~IGRATJOM INTO !~PACT AREA 3: ON-SITE CONSTRUCTION, INDIRECT ANP INDUCED 
--------------- ~ ---- ------ --------------------------------------------------------- __ .., -- ~- --

I ?83 1984 I 995 1986 U87 1988 1999 1990 1991 1992 1993 199~ 1995 179b !997 me 1979 2000 2001 m~ 

IMrACT AREA 3 61 62 i~b JOO m m 66~ 8~8 793 621 361 751 199 m 345 m HB 409 m 96 
~~CHORAGE Rfr, ION 55 53 205 261 401 562 630 787 rJ~ S?~ 363 {67 207 261 353 w m ~06 281 129 

ANCHORAGE ~3 ~I 164 210 711 302 337 419 382 273 98 25 -19 24 100 m 170 m 44 -n 
MT-SU 10 10 J~ ~2 196 268 301 378 m m 297 267 m 263 275 289 291 285 26i 23: 
rENAHOOr. INLET 9 -5 -6 -b -8 -6 -II -19 -23 -25 -73 -~Q -I 9 -17 -17 -i7 18 
SEWARD 0 (I 0 0 0 0 0 0 0 0 0 0 0 n n 

fA I RFANI:S ~~ 37 19 25 27 33 o7 10 -7 -18 -2~ -I 9 -II -4 -2 -2 ·17 -15 
SE fA 1 PPAHKS 0 0 0 0 0 0 0 0 0 0 
VAL DE I-CHIT I HA-WH IIIlER 3 ~ 2 2 2 

"AT- SU COMMUN IT I fS 
rALMER 0 10 II 14 I~ 13 II 10 10 10 II 11 II II 10 
MAS I LLA 0 12 n 17 16 15 14 13 13 13 13 14 14 13 IJ 11 
HnUSTON 10 13 13 12 II 10 10 10 I 0 II II II I o q 

TRAPPER CPEfr 12 60 83 93 117 112 100 80 71 67 71 77 Bi 8~ 81 71 58 
TAUTETNA 46 63 71 R9 86 80 70 6S 63 65 67 70 71 69 64 59 
OTHfP IJ 16 67 90 1~1 128 114 liS 101 q~ 93 95 98 m 103 101 q~ 85 

1~0101 

,. ] 
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TABLE 5,23: TOTAl POPULATIQtj INFlUX INTO IHfACT AREA 3: DIRECT, INDIRfCT AND INDUCED 
- ~-- ------------------------------------ --------------------- --·-- ----- --------------

1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 

IHPAr.T AREA 3 182 178 m 952 1203 1671 1867 m4 2191 ms 1014 714 m 690 957 1170 1228 1122 m 278 
ANf.HORAGE REG I ON 157 152 583 m 1139 1589 1777 2214 2075 1669 1027 761 602 742 986 1177 tm 1122 799 378 

AllCHORAGE 122 117 463 590 578 826 919 1137 1030 m 242 42 -77 35 240 385 m m 94 -m 
HAT -SU 26 29 99 m 580 789 886 1112 1074 988 8•' "' 796 763 784 817 856 866 844 778 694 
mA 1-coor. INLET 21 26 -16 -20 -23 -28 -22 ·37 -60 -70 -76 -71 ·64 -57 -55 -54 -68 -85 
SEWARD 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

FAIR~Am 24 24 as 107 52 66 72 89 96 49 -26 -57 -75 -62 -41 -20 -14 -IS -56 -107 
Sf FAIR8nNI:5 0 0 0 0 l I I 0 0 0 0 0 0 0 0 0 
VAL DE I-CHIT IHA-WH I IT IER 5 II 12 15 14 II 5 l 3 5 7 8 5 

HAI·SU COMHUNITIES 
PAlm 22 30 33 42 40 38 33 31 30 31 32 33 33 33 31 28 
WASillA 26 36 40 so 49 46 41 39 37 38 39 40 41 40 38 35 
HOIIS TON 20 27 31 38 37 l5 32 31 30 JO 31 J2 J2 Jl 30 26 
TRAPPER CREEr 27 34 175 242 272 341 m 291 m 212 198 209 m 241 m 236 209 175 
TAli:EE INA 22 27 138 186 209 2b3 254 m 208 196 189 193 199 207 210 205 191 I7J 
OTHER II II l7 46 199 268 JO I 378 366 342 J(14 288 278 284 m 302 305 299 280 257 

123106 
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(a) 
TABLE 5.14: TOTAL SCHOOL-AGE CHILDREN ACCOMrANYlN6 !~MIGRANT NORrF.RS: ON-SITE CONSTRUCTION, !Nn!P£CT AND INnUCEP 
--.----------------- --------------------------------------------------------------------------------------------

1993 1984 1985 1986 1987 1988 1989 1990 1991 1m rm 1m ms 19% 1997 1998 1999 2~00 

TOTAl IMPACT Am J 44 13 160 203 286 100 449 562 m m m 181 138 176 m m 313 287 
ANCHORAGE REGION 37 36 138 m m 392 m 538 507 412 25q 195 157 191 m 300 m 289 

ANCHORAGE 29 27 108 137 127 183 206 257 m 163 49 2 -27 I 52 9'1 99 H 
~AHU 7 8 26 n 152 207 m 292 283 162 m m 206 212 220 230 m 227 
YENAHOPY. INLET I I 5 6 -s -7 -9 -10 -9 -12 -17 -20 -21 -20 -19 -16 -16 -15 
SEWARD 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

FAIRPANI:S 6 21 27 II I 4 15 19 20 -9 -17 -21 -18 -13 -7 -6 -6 
Sf FAIRFANY.S 0 0 0 0 0 0 0 0 0 0 0 
VALD£.1-CHITI NA-NHIT 1 IER 0 I 2 3 J 2 I 2 

"AHU COM~UNI TIES 
PALMER 0 0 b 8 II II 10 8 8 9 
WASil LA 0 0 7 9 II 13 IJ 12 II 10 10 I 0 II II II II 
HOLISTON 0 0 5 7 8 10 10 9 9 9 9 8 9 8 
TRAPPER CRFEY. 2 2 45 62 70 88 85 76 62 57 53 56 60 64 6~ 63 
lALtJElNA 2 6 3& 49 ss 70 69 63 56 53 51 52 54 56 56 55 
OlHFR \0 12 53 71 eo 100 97 91 9·2 78 75 77 79 92 82 91 

nnJo3 

(a) Calculated by applying a ratio of ,86 school-age children per accompanied inmigrant worker to the number of accompanied inmigrants; 
these data assume that 95 percent of inmigrant workers are accompanied. 

2001 

191 
205 

IS 
710 
-19 

0 
-16 

10 
8 

56 
52 
76 

c_;,, •• ,l -<J J ] ,c, ,I I JJ ,,, __ ,,) ,J ~.,,,_J ,.J ,j ,~l ' ,I ,,,,,,] ;,,,,,~,1 
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70~2 

74 
101 
-61 
189 
-21 
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47 
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(a) 
TABLE 5.25: TOTAL PRIMARY SCHOOL-AGE CHILDREN ACCOIIPANYIN6 INMIGRANT womRS INTO IHPACT AREA 3: ON-SITE CONSTRUCTION, INDIRECT, AND INOUCED 
----------, ------------------ --------------------- ------- --~~~ ~- ~ ~-- ~ ~- ~=-=-- ------------------------------------------------ -- ------------

I 983 1984 1985 1986 1997 1988 1989 1990 1991 1992 199J 1m 1995 1996 1997 1998 1999 2000 2001 ~0(1~ 

TOTAL IHPACT AREA 3 24 23 87 IIO 155 21b 243 3(14 m 231 137 98 75 95 131 lbl lb9 155 104 40 
ANfHORAGE REGION 20 20 75 95 148 207 2JJ 292 275 m 14Q lOb as 104 137 lb3 171 157 Ill 55 

ANCHORAGE I 5 15 58 74 bB 99 Ill 138 126 88 26 -IS 27 47 53 42 8 -J4 
HAHU 4 14 17 83 113 m 159 154 143 m 117 Ill lib 120 125 127 124 115 IOJ 
tENAJ-(00~ IIUT 3 3 -J -4 -4 -5 -4 -b -9 -II -II -II -10 -9 -9 -8 -10 -I J 
SEWARD 0 0 0 0 0 0 0 0 0 0 0 0 

rmams 12 14 10 II 5 -5 -9 -12 -10 -7 -4 -J -J -9 -16 
Sf FAIRBmS 0 0 0 0 0 0 0 
\'AI DEHIIITINHHITTIER I 2 0 

MHU COMMUNITIES 
PAl HER 5 5 
WASILLA 0 4 b 7 b 6 6 b 
HOUSTON 0 3 4 6 5 5 4 5 5 5 
T~APPER CREEr I 24 34 38 48 46 41 34 31 29 31 33 35 36 J4 J I 26 
TAIIHIN(, 21) 27 JO 38 37 34 31 29 28 28 29 30 Jl 30 28 70 
O!NER 29 19 44 55 SJ so 45 43 41 42 43 45 45 44 41 18 

I ~01 (•4 

-----·-·----,----·-

( il ) Calculated by applying a ratio of .47 primary school-age children per accompanied worker to the number of accompanied inmigrants; 
these data assume 95 percent of inmigrant workers are accrnnpanied. 



(a) 
TABlE 5.2b: TOTAL SECONDARY SCHOOL-AGE CHILDREN ACCOMPAtlYING INMIGRANT WORKERS INTO IMPACT AREA 3: ON-SIIE CONSTRUCTION, INDIRECT, AND INDUCED 
----~- ~-- ------- --- --- ------ --------- ----- ------------------------- -- ---------------------- ..... --------------------- ..... -..... -------------- .. ~------ --

1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1m 1997 1998 1999 2000 1001 2002 

TOTAL IMPACT AREA 3 20 20 74 93 131 183 20b 258 m 195 J lb 83 63 80 Ill 136 U3 131 87 34 
ANCHORAGE REG I ON 17 17 bJ 80 125 m 197 247 232 189 118 89 71 87 115 138 144 m 93 46 

ANCHORAGE 13 J3 49 63 59 85 95 119 lOS 16 23 I -12 I 24 41 4b 37 1 -28 
KAHU 12 14 b9 94 lOb m 129 I 19 104 97 94 9b 100 104 .106 103 95 8b 
mAl-COOl INLET 2 -2 -3 -3 -4 -4 -5 -8 -9 -9 -9 -8 -7 -7 -7 -9 -10 
SEWARD 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

FAIR&Atn:s 3 10 12 5 b 7 10 4 -4 -7 -I (I -8 -b -3 -2 -3 -7 -13 
S[ FAIRBANr.S 0 0 0 0 0 0 0 0 0 0 0 0 
VAL DE Z·CH I TINA-WHITTIER 0 I J I . I 0 0 0 

MAT -511 COM HUH IllES 
PALMER (I 0 0 3 4 4 4 4 4 4 
WASILLA 0 0 I l b 6 5 5 5 5 5 5 
HOUSTON I 4 5 5 4 4 4 4 4 
TRAPPER CRW. 3 4 20 28 32 40 39 35 28 2b 24 25 27 2·9 30 29 2b 22 
TALtEETNA 3 3 17 22 25 32 31 29 25 ~4 23 24 24 25 2b 25 i'~ 21 
OTHER s 24 32 36 46 44 42 37 35 34 JS 36 37 37 37 J4 12 

1301115 

-·----~ ---~-~-

(a) Calculated by applying a ratio of .39 secondary school-age children per accompanied worker to the number of a.ccompani·ed inmlgrants; 
these data assume 95 percent of inmigrant workers are accompanied. 

~.~~J '"·'''] cJ _) .- .I I ,:_._,_) ;;:,_ ) 1;_. c ..• J J bC~-~ ,;:__,_ ~.1 .. J ''-'"'J ~] ... ·J t;..,..·_, ] -~~ .) 
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TABLE 5.27: SUMMARIZED IMPACT OF THE SUSITNA HYOROELECTRIC PROJECT ON MATANUSKA-SUSITNA BOROUGH 

Present Conditions Watana Construction Peak Devil Canyon Peak 

Percent Percent 
1990 Increase Increase 

1981 1990 Forecast Impact Over 1999 1999 Impact Over 
Socioeconomic 1981 Amount/ Baseline with of Baseline Baseline Forecast of Baseline 

Variable Ca~acit~ Usage Forecast Project Project Forecast Forecast With Project Pro,ject Forecast 

Population N.A. 22,285 42,964 44 076(a) 
' 

1,112(a) 2.6(a) 66,338 67 204(a) 
' 

866(a) 1.3(a) 

Employment 
(b) 

N.A. 4,002 6,914 10,842 3, 928 56.8 9,505 11,554 2,049 21.6 

Housing Demand 
(no. of units) 

8,582 6,810 14,417 14,791 374 2.6 24,670 24,992 322 1.3 

Water N.A. N.A. N.A. N.A. N.A. N.A. N.A. N. A. N.A. N.A. 
(gallons per day) 

Solid Waste Disposal 617 2.5 6. 7 6.9 0.2 2.5 13.6 13.8 0.2 1.3 
(acres per year) 

Sewage Treatment N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N. A. 
(gallons per day) 

Police 20 20 38 40-42 2-4 5.3 60 61 1. 7 

Education 
(primary students) 3,136 2,388 5,406 5,565 159 2.9 8,884 9,011 127 1. 4 

(secondary students) 3,380 2, 141 4,605 4,738 133 2.9 7,568 7,674 106 1. 4 

Hospital Beds 23 20 60 61 1. 7 109 110 0.9 

Community 
(c) 

0 80 82 2 2.4 133 135 2 1.5 
Parks (acres) 

N. A. - Not Applicable 

(a) Populalion increase 
camp/village. 

refers to population influx in Mat-Su Borough communities, and does not include population residing only at work 

(b) By place of employment. 
(c) Community parks generally contain facilities such as tennis courts, ball diamonds, play apparatus, basketball 

courts, nature walks, and swimming poole. 

Source: rorecasts by Frank Orth & Associates, Inc. 



TABLE 5.28: SUMMARIZED FISCAL IMPACTS OF THE PROJECT pN THE MAT-SU BOROUGH 

General Fund: 
Service Land 

School Federal General Area Fund Manaqement Total 
Property Debt Service Municipal Revenue Misc. Fund Total Total Fund Bonded 

REVENUES ($000) Taxes Reimburesment Assistance Sharing Revenues Revenues Revenues Total Rev.$ Indebtedness 

1981 Current s, 719 3,635 1 '900 535 328 12,117 1' 190 944 67,019 
1990 Baseline Forecast 8,395 8, 761 3,663 1 '031 1,511 23, 361 2, 54 7 1' 821 95, 389 
1990 r orecast W. Project 8,807 8,987 3,758 1,057 1' 358 23,967 3,263 1,868 97,857 
Impact of Project 412 226 95 26 -153 606 716 47 2,468 

~ Change 4.91 6.22 2.59 2.52 -10. 13 2. 59 28. 11 2.58 2.59 

1999 Baseline Forecast 11' 949 1 J, 527 5,656 1,592 3, 347 36,071 3,623 2' 811 135,769 
1999 Forecast W. Project 12,379 13,703 5,730 1' 613 3,117 36,542 4,584 2, 848 137.540 
Impact of Project 430 176 74 21 -230 471 961 37 1, 771 

~ Change 3. 60 1. 3 1. 31 1. 32 -6.87 1. 31 26.52 1. 32 1. 30 

Areawide Sanitary Fire Parks & Land Mqmt. Road Maint. Total 
EXPENDITURES ($000) Admin. Ambulance Landfill Librar~ Service Rec. Program & Reeair Exeenses 

1981 Current 11,151 688 357 713 780 1' 114 1;114 797 16,714 
1990 Baseline Forecast 21,019 1' 353 722 1' 375 1' 5 78 2,148 2' 148 1' 880 32,223 
1990 Forecast W. Project 21' 611 1,388 740 1,410 1,620 2,204 2, 204 1,880 33,057 
Impact of Project 592 35 18 35 42 % 56 0 834 

~ Change 2.82 2. 82 2. 49 2. 55 2.66 2. 61 2. 61 0 2.59 

1999 Baseline Forecast 30,876 2, 110 1,114 2,123 2,462 3, 317 3, 317 4,434 49,753 
1999 Forecast W. Project 31' 337 2,138 1,129 2,151 2,494 3, 3.60 3, 360 4,434 50,403 
Impact of Project 461 28 15 28 J2 43 43 0 650 

% Change 1. 49 1. 33 1. 35 1. 32 1. 30 1.30 1. 30 0 1. 31 

Forecasts in 1981 $. 

Selected yeara from forecasts prepared by Frank Orth & Associates, Inc. 

] .J .J ... _ .... J \'--'---'--~ J ] ] . ] I .. - .,;) ......... 1 ,] ·c.~ .• J J ----- .J •. 1 .I 



J 1 -J --- ) 1 1 ----1 

TABLE 5,29: SUMMARIZED FISCAL IMPACTS OF THE PROJECT ON THE MAT-SIJ BOROUGH SCHOOL DISTRICT 

State State Total Local 
1 Foundation Trans. State Property Federal Total 

REVENUES ($000)' Program Revenue Revenue Revenues Taxes Revenues Revenues 

1981 Current 15,030 2,106 171 136 5' 362 1,404 23,901 
1990 Baseline Forecast 33, 758 4,505 38,263 7,631 3,003 48,897 
1990 Forecast W. Project 34,746 4,637 39, 3B3 7,82B 3,091 50, 105 
Impact of Project 988 132 1, 120 197 88 1, 208 

% Change 2.93 2.93 2,93 2.5B 2. 93 2.47 

1999 Baseline Forecast 55,478 7,403 62,881 10,861 4,936 78,678 
1999 Forecast W, Project 56,260 7,508 63,768 11 '003 5,005 79,634 
Impact of Project 782 105 B87 142 fi9 956 

% Change 1. 41 1. 42 1, 41 1. 32 1. 40 1. 22 

Operations Pupil 
Reqular Vocational Special Support and Trans- 2 Total 

EXPENDITURES ($000) Instruction Instruction Education Services Maintenance ~ortation Other Ex~ends 

1981 Current 8,726 1, 058 1,587 4,760 5,024 2,115 3, 173 26,442 
1990 Baseline Forecast 17,819 1, 188 5, 940 10,691 10,691 5,940 7,127 59, 395 
1990 Forecast W. Project 18, 340 1,223 6, 113 11 '004 11,004 6, 113 7,336 61, 134 
Impact of Project 521 35 173 313 313 173 209 1, 739 

% Change 2. 92 2.95 2. 91 2.93 2.93 2. 91 2.93 2. 93 

1999 Baseline Forecast 29,283 1 '952 9, 761 17' 570 17,570 9, 761 11, 713 97,610 
1999 Forecast W. Project 29,696 1,980 9,899 17,818 17,818 9,899 11, 878 98,986 
Impact of Project 413 28 138 248 24B 138 165 1, 376 

% Change 1. 4 1. 43 1, 41 1. 41 1. 41 1. 41 1, 41 1.41 

1. Revenues do not inclurle State Reimbursement for School Debt Service Payments. See General Fund Table 5.28. 

2. This category includes some capital improvements. 

Forecasts in 1981 $. 

Selected years from forecasts prepared by Frank Orth & Associates, Inc. 



TABLE 5. 30: SUMMARIZED IMPACT OF THE SUSITNA HYDROELECTRIC PROJECT ON THE CITY OF PALMER 

Present Conditions 

Socioeconomic 1981 
Variable Capacity 

Population N.A. 

Employment 
(a) 

N.A. 

Housing Demand 872 
(no. of units) 

Water 1,368,000 
(gallons per day) 

Sewage Treatment 500,000 
(gallons per day)' 

Police 8 

Education 
800(c) (primary students) 

(secondary students) 1 400(c) 
' 

Hospital Beds N.A. 

N.A. - Not Applicable 
(a) By place of employment 
(b) Data not available 

1981 
Amount/ 
Usage 

2,567 
(b) 

783 

300,000 

300,000 

8 

685(c) 

951(c) 

N.A. 

1990 
Baseline 
Forecast 

4,525 
(b) 

1,551 

608,000 

543,000 

8 

569 

485 

N.A. 

Watan~ Construction Peak Devil Canyon 

Percent 
1990 Increase 

Forecast Impact Over 1999 1999 
with of Baseline Baseline Forecast 

Project Project Forecast Forecast With Project 

4,567 42 0.9 6,167 6,200 
(b) 

27 
(b) (b) (b) 

1,563 12 0.8 2,299 2, 311 

614,000 6,000 1. a 917,650 922,626 

548,000 5,000 0.9 740,040 744,053 

8 a a 9 9 

580 11 1. 9 826 830 

490 5 1. a 704 708 

N.A. N.A. N.A. N.A. N.A. 

(c) School service areas do not correspond exactly to city limits. 1981 enrollment may include a service area 
that extends beyond city boundaries, whereas projections for 1990 and 1999 refer only to school children living 
in Palmer 

Source: Forecasts by Frank Orth & Associates, Inc. 

... J J 

Peak 

Percent 
Increase 

Impact Over 
of Baseline 

Project Forecast 

33 0.5 

13 
(b) 

12 0.5 

4,976 0.5 

4,013 0.5 

a 0.0 

4 0.5 

4 0.6 

N. A. N. A. 

.J 
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TABLE 5.31: SUMMARIZED FISCAL IMPACTS OF THE PROJECT ON PALMER 

Capital 
State Total Total Total Water Total Project 

Property Sales Local Intergovt. Service Misc. General Fund Fund Sewer Fund Fund 
REVENUES ($000) Taxes Tax Revenues Revenue Charaes Revenue Revenue Revenue Revenue Revenues 

1981 Current 256 329 585 417 336 333 1' 671 249 108 2,258 
1990 Baseline Forecast 452 423 875 625 610 390 2,500 440 190 3,982 
1990 Forecast W. Project 457 427 B84 631 617 394 2,526 443 192 4,01B 
Impact of Project 5 4 9 6 7 4 26 3 2 30 

% Change 1. 11 0.95 1. 0 .9 1.15 1.03 1. 04 0.6B 1. 04 0. 75 

1999 Baseline Forecast 616 576 1' 192 851 832 531 3,406 599 259 5,426 
1999 Forecast W. Project 620 580 1,200 857 837 534 3,428 602 261 5,456 
Impact of Project 4 4 8 6 5 3 22 3 2 30 

% Change 0.65 0.70 0.67 D. 71 0.6 0.56 0.65 0.50 o. 77 0.55 
Total 

Bonded 
Parks and Public Water Total Indebted-

EXPENDITURES ($000) Admin. Police Fire Ambulance Recreation Health Librar:r Works ~ Sewer Ex~end. ness 

1981 Current 487 487 128 47 59 79 84 641 205 103 2,320 2, 692 
1990 Baseline Forecast 860 886 237 90 104 140 149 1,188 362 181 4,197 3,832 
1990 Forecast W. Project 868 894 240 91 105 142 151 1' 199 365 183 4, 238 3,832 
Impact of Project 8 8 3 1 1 2 2 11 3 2 38 0 

% Change 0.93 0.90 1.27 1. 11 0.96 1. 43 1. 34 0.93 0.83 1. 1 o. 91 0 

1999 Baseline Forecast 1 '1 71 1 '207 327 124 142 191 204 1,619 493 246 5, 724 5,453 
1999 Forecast W. Project 1,178 1,213 329 125 143 192 205 1,628 496 248 5,757 5,453 
Impact of Project 7 6 2 1 1 1 1 9 3 2 21 0 

% Change 0.60 0.50 0.61 0.81 D. 70 0.52 0.50 0.56 0.51 0.61 0.37 0 

Forecasts in 1981 $. 

Selected years from forecasts prepared by Frank Orth & Associates, Inc. 
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TABLE 5.32: SUMMARIZED IMPACT OF THE SUSITNA HYDROELECTRIC PROJECT ON WASILLA 

Present Conditions 

Socioeconomic 1981 
Variable Capacity 

Population N.A. 

Employment 
(a) 

N.A. 

Housing Demand 
(no. of units) 

718 

Water 
(gallons per day) 

864,000 

Sewage Treatment N.A. 
(gallons per day) 

Police N.A. 

Education 
(primary students) 1 '170 

(secondary students) 1,800-(c) 

Hospital Beds N.A. 

N.A. - Not Applicable 
(s) By place of employment 
(b) Data not available 

1981 
Amount/ 
Usage 

2,168 
(b) 

670 

(b) 

N.A. 

N.A. 

959(c) 

1 068(c) 
' 

N.A. 

1990 
Baseline 
Forecast 

4,157 
(b) 

1,404 

559,000 

N.A. 

N.A. 

523 

446 

N.A. 

Watana Construction Peak Devil Canvon Peak 

Percent 
1990 Increase 

Forecast Impact Over 1999 1999 Impact 
with of Baseline Baseline Forecast of 

Project Projeqt Forecast Forecast With Project Project 

4,207 50 1.2 7,969 8,010 41 
(b) 

27 
(b) (b) (b) 

13 

1 '421 17 1. 2 2,965 2,980 15 

565,000 6,000 1. 1 1,185,787 1,191,861 6,074 

N.A. N.A. N.A. N.A. N.A. N.A. 

N.A. N.A. N.A. N.A. N.A. N.A. 

530 7 1. 3 1,067 1,073 6 

452 6 1.3 909 914 5 

N.A. N.A. N.A. N.A. N.A. N.A. 

(c) School service areas do not correspond to city limits. 1981 enrollment may include a service area that extends beyond city 
boundaries, whereas projections for 1990 and 1999 refer only to school children living in Wasilla. 

Source: rorecasts by Frank Orth & Associates, Inc. 

Percent 
Increase 

Over 
Baseline 
Forecast 

0.5 
(b) 

0.5 

0.5 

N.A. 

N.A. 

0.6 

0.6 

N.A. 
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TABLE 5.33: SUMMARIZED FISCAL IMPACTS OF THE PROJECT ON WASILLA 

State Federal & Capital Library 
Intergovt. Shared State Revenue Licenses Total General Project Fund 

REVENUES ($000) Transfer Taxes Sharing Fines & Mics. Fund Revenues Fund Revenues Revenues ---
1981 Current 26 314 195 22 557 3,533 102 
1990 Baseline Forecast 49 603 374 41 1,067 6, 776 195 
1990 Forecast W. Project 50 610 379 42 1 '081 6,858 198 
Impact of Project 1 7 5 1 14 82 3 

% Change 2.04 1. 16 1. 34 2.,44 1.22 1. 21 1. 54 

1999 Baseline Forecast 95 1' 156 717 79 2,047 12,989 374 
1999 Forecast W. Project 96 1,161 721 80 2,058 13,056 376 
Impact of Project 1 5 4 1 11 67 2 

% Change 1. 05 0.43 0.56 1. 27 0,54 0.52 o. 53 

Parks & Fire Local Government Road Mnint. Total Capital 
EXPENDITURES ($000) Recreation Lib£ar~ Service Administration & ReEair 0 + M Project ExEends. 

1981 Current 47 102 74 264 191 679 3, 794 
1990 Baseline Forecast 91 195 148 507 366 1' 308 7,275 
1990 Forecast W. Project 93 198 150 513 370 1,324 7,362 
Impact of Project 2 3 2 6 4 16 87 

% ChAnge 2.20 1,54 1. 35 1. 18 1. 09 1,. 22 1.20 

1999 Baseline Forecast 175 375 287 972 701 2,511 13,946 
1999 Forecast W. Project 176 376 289 977 705 2,523 14,017 
Impact of Project 1 1 2 5 4 12 71 

% Change 0.57 0.27 D. 70 0.51 0.57 0,48 0.51 

Forecasts in 1981 $. 

Selected years from forecasts prepared by Frank Orth & Associates, Inc. 



TABLE 5.34: SUMMARIZED IMPACT OF THE SUSITNA HYDROELECTRIC PROJECT ON HOUSTON 

Present Conditions Watana Construction Peak Devil Canyon Peak 

Percent Percent 
1990 Increase Increase 

1981 1990 Forecast Impact Over 1999 1999 Impact Over 
Socioeconomic 1981 Amount/ Baseline with of Baseline Baseline Forecast of Baseline 

Variable Capacity Usage Forecast Project Project Forecast Forecast With Project Project Forecast 

Population N,A, 600 1,415 1,453 38 2. 7 3,335 3, 367 32 1. 0 

Employment 
(a) 

N. A. 
(b) (b) (b) 

15 
(b) (b) (b) 

7 
(b) 

Housing Demahd 229 207 508 522 14 2.8 1,249 1,261 12 1. 0 
(no. of units) 

Water N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. 
(gallons per day) 

Sewage Treatment N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. 
(gallons per day) 

Police N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. 

Education o(c) o(c) (primary students) 178 184 6 3.4 447 451 4 0.9 

(secondary students) o(c) o(c) 152 156 4 2.6 380 384 4 1. 1 

Hospital Beds N.A. N.A. N.A. N. A. N.A. N.A. N.A. N.A. N.A. N.A. 

N.A. - Not Applicable 
(a) By place of employment 
(b) Data not available 
(c) School service areas do not correspond to city limits. Children in Houston currently attend schools outside of the city. 

A secondary school initially accommodating 300 students is planned. 

Source: rorecasts by Frank Orth & Associates, Inc. 
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TABLE 5.35: SUMMARIZED FISCAL IMPACTS OF THE PROJECT ON HOUSTON AND TALKEETNA 

Total Est i- Total Local Parks & Road 
mated Grant Expendi- Govt. Fire Recrea- Mainte- So 1 id 

Houston Funding tures Admin. Service tion nance Waste 

1981 Current 436,800 6R, 700 32,400 10,200 5,400 19,fl00 900 

1990 Baseline 1, 030. 120 165,556 76,410 25,258 12,735 49,030 2,123 
Forecast 

1990 Forecast 1,058,117 170,054 78,487 25,944 13,081 50,362 2, 1 flO 
w/Project 

Impact of 27,997 4,499 2,077 686 346 1, 332 57 
Project 

% Change 2. 72 2. 72 2. 72 2. 72 2. 72 2. 72 2.68 

1999 Base 1 ine 2,427,880 394,230 180,090 60, 130 30,015 118,993 5, 003 
Forecast 

1999 Forecast 2,451,094 398,000 181,812 60,705 30,302 120, 131 5,050 
w/Project 

Impact of 23,214 3, 770 1, 722 575 287 1,138 47 
Project 

% Change 0,96 0.96 0.96 0.96 0.96 o. 96 o. 94 

Talkeetna Property State State Total RevPnues 
Taxes Paid General Shared to Dorough 
to Mat-Su Revenues for Revenues for from Talkeetna 
Borough Fire Service Road Repairs Service Areas 

1981 Current 20,742 4,800 45,820 71,362 

1990 Base line 48,615 7,500 98,215 154,330 
Forecast 

1990 Forecast 61,401 9,473 98,215 169,089 
w/Project 

Impact of 12,786 1 '973 0 14,759 
Project 

% Change 26. 30 26. 31 0 9.56 

1999 Baseline 88,649 11,722 254,713 355,094 
Forecast 

1999 Forecast 
w/Project 

100,560 13, 298 254,713 368,571 

Impact of 11 '911 1,576 0 13,487 
Project 

% Change 13.44 13.44 0 3. 8 

Forecasts in 1981 $. 

Selected years from forecasts prepared hy Frank Orth & Associates, Inc. 
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TABLE 

Present 

Socioeconomic 1981 
Variable Capacity 

Population N.A. 

Employment 
(a) 

N.A. 

Housing Demand 
(no. of unite) 

69 

Water N.A. 
(gallons per day) 

Sewage Treatment 
(gallons per day) 

N.A. 

Police N.A. 

Education 30(c) (primary students) 

(secondary students) o(d) 

Hospital Beds N.A. 

N.A. - Not Applicable 
(a) By place of employment 
(b) Data not available 

5.36: SUMMARIZED IMPACT OF THE SUSITNA HYDROELECTRIC 

Conditions Watana Construction Peak 

Percent 
1990 Increase 

1981 1990 Forecast Impact Over 
Amount/ Baseline with of Baseline 
Usage Forecast Project Project Forecast 

225 320 661 341 106.6 
(b) (b) (b) 

66 
(b) 

68 107 221 114 106.5 

N.A. N.A. N.A. N.A. N.A. 

N.A. N.A. N.A. N.A. N.A. 

N.A. N.A. N.A. N. A. N.A. 

40(d) 78 128-148 50-70 64.1 

o(d) 34 74 40 117. 6 

N.A. N.A. N.A. N.A. N.A. 

PROJECT ON TRAPPER CREEK 

Devil Canyon Peak 

Percent 
Increase 

1999 1999 Impact Over 
Baseline Forecast of Baseline 
Forecast With Project Project Forecast 

474 710 236 49.8 
(b) (b) 

31 
(b) 

169 261 92 54.4 

N.A. N.A. N.A. N. A. 

N.A. N.A. N.A. N.A. 

N.A. N.A. N.A. N.A. 

116 151-171 35-55 30.1 

52 82 30 57.7 

N.A. N.A. N.A. N.A. 

(c) Planned capacity of 150 
(d) School service areas do not correspond exactly to community delineations. The Trapper Creek elementary school serves a wide area 

outside of the community. Secondary school-aqe children from Trapper Creek attend Susitna Valley Hiqh School. 

Source: Forecasts by Frank Orth & Associates, Inc. 
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TABLE 5.37: SUMMARIZED IMPACT OF THE SUSITNA HYDROELECTRIC PROJECT ON TALKEETNA 

Present Conditions 

Socioeconomic 1981 
Variable Capacity 

Population 

Employment 
(a) 

Housing Demand 
(no. of units) 

Water 
(gallons per day) 

Sewage Treatment 
(gallons per day) 

Police 

Education 
(primary students) 

(secondary students) 

Hospital Beds 

N.A. - Not Applicable 
(a) By place of employment 
(b) Data not available 

N.A. 

N. A. 

196 

N.A. 

N.A. 

N.A. 

12D(d) 

o(d) 

N.A. 

1981 
Amount/ 
Usage 

640 
(b) 

194 

N.A. 

N.A. 

N. A. 

73(d) 

o(d) 

N.A. 

1990 
Baseline 
Forecast 

1,000 
(b) 

334 

N.A. 

N.A. 

N.A. 

126 

107 

N. A. 

Watana Construction Peak Devil Can~on 

Percent 
1990 Increase 

Forecast Impact Over 1999 1999 
~-tith of Baseline Baseline Forecast 

Project Project Forecast Forecast With Project 

1,263 263 26.3 1,563 1' 773 
(h) 

71 
(b) (b) (b) 

421 fl7 26.0 581 658 

N.A. N.A. N.A. N.A. N. A. 

N.A. N.A. N.A. N.A. N.A. 

N.A. N.A. N.A. N.A. N.A. 

164 38 30. 2 209 240 

138 31 29.0 178 204 

N.A. N.A. N.A. N.A. N.A. 

(c) School service areas do not correspond exactly to community delineations. Secondary school-age children attend 
Susitna Valley High School. 

Source: Forecasts by Frank Orth & Associates, Inc. 

·- ---} ) 

Peak 

Percent 
increase 

Impact Over 
of Baseline 

Project Forecast 

210 13.4 

34 
(b) 

77 13. 3 

N.A. N.A. 

N.A. N.A. 

N.A. N.A. 

31 14.8 

26 14.6 

N.A. N.A. 



12~~-
_] 

TABLE 5.38: SUMMARIZED IMPACT OF THE SUSITNA HYDROELECTRIC PROJECT ON IMPACT AREA 3(a) 

Watana Construction Peak Devil Canyon Peak 

Percent Percent 
1990 Increase Increase 

1990 Forecast Impact Over 1999 1999 Impact Over 
Socioeconomic 1980 Baseline with of Baseline Baseline Forecast of Baseline 

Variable Amount Forecast Project Project Forecast Forecast With Project Project Forecast 

Population 284,166 397,999 400,323 2,324 0.6 473,191 474,419 1 '228 D. 3 

Employment 114, 112(b) 200,112 206,477 6,365 3. 2 232, 311 235,668 3,357 1. 4 

Households 96,899 138,938 139' 794 856 0.6 171,895 172' 384 489 0.3 

(a) Includes the following census divisions: Anchorage, Kenai Peninsula, Mat-Su Borouqh, Fairbanks-North Star Borouqh, S.E. Fairbanks and 
Valdez-Chitina-Whittier. 

(b) Average employment during the first nine months of 1980. 

Source: Forecasts by Frank Orth & Associates, Inc. 
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TABLE 5.39: SUMMARIZED FISCAL IMPACTS OF THE PROJECT ON ANCHORAGE AND FAIRBANKS 

Total 
Parks and Heelth Transpor- Sewage Solid Waste Water Expend-

REVENUES ($DOD) ~ Fire Ambulance Recreation Library .... !:..!!..': .. ~-- tation Service Diseosal ~ tures 

1981 Current 26,732 17,472 3, 32D 9,784 3,669 4,368 14,676 15,899 3,669 21,665 121,254 
199D Baseline Forecast 35,304 23,523 4,469 12,546 4, 705 5, 769 18,818 2D,998 4, 846 2B,613 159,590 
199D Forecast W, Project 35,484 23,t;42 4,492 12, 6D9 4, 72R 5, 798 18,914 21, 105 4, 870 28, 75A 16D,400 
Impact of Project 18D 119 23 63 25 29 96 107 24 145 B10 

% Change D. 51 D. 51 o. 51 0.50 0.49 0.50 o. 51 0.51 0.50 0. 51 o. 51 

1999 Baseline Forecast 39,044 26,275 4,992 13, 875 5,203 6,427 20,812 23, 22Z 5,359 31,644 176, 853 
1999 I orecast W. Project 39,111 26,320 5,0D1 13, 89A 5,212 6,438 20,84 7 23,262 5,368 31,698 177,156 
Impact of Project. 67 45 9 23 9 11 35 4D 9 54 3D3 

r, Chanqe D.17 D.17 0.1A D.17 D. 17 0.17 0.17 o. 17 D. 17 0.17 D.17 

Parks and Fire Health Public SewtJr Electric Water Total 
EXPENDITURES ($000) Recreation Police Service Care Works ~ Uti 1 it ies ~ E xeend it ures 

1 981 Current 796 .s,069 3, 228 727 2, 319 2,501 2,154 1, 8R7 16,681 
1990 Baseline Forecast 1, 037 4,120 4,418 977 3,173 3,357 2,891 2,533 22,505 
1990 Forecast W. Project 1,046 4,156 4,456 985 3,201 3,386 2,916 2,555 22,702 
Impact of Project 9 36 38 8 28 29 25 22 198 

% Change o. 88 0,87 o. 86 0.82 o. 88 0.86 o. 86 0,87 0, 88 

1999 Baseline Fore cast 1,209 4, 805 5,204 1, 173 3, 701 3,915 3, 372 2,954 26,333 
1999 Forecast W, Project 1, 220 4, 847 5,249 1, 183 3, 733 3, 949 3,401 2,980 26,564 
Impact of Project 11 42 45 10 32 34 29 26 231 

!I; Change o. 91 o. 87 o. 06 0.85 0.86 0. B7 0.86 O.R8 O.A8 

Forecasts in 1981 $. 

Selected years from forecasts prepared by Frank Orth & Associates, Inc. 
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6 - GEOLOGY AND SOILS 

This section presents a general description of the geology and soils 
present in the project area. More detailed information is available in 
the Sustina Hydroelectric Project, 1980-81 Geotechnical Report, Febru­
ary 1982. 

6.1- General Geology and Soils 

The area of study is located within the Coastal Trough Province of 
south-central Alaska, with a drainage of approximately 6,000 square 
miles. The Susitna River is glacier-fed, with headwaters on the 
southern slope of the Alaska Range. From its preglacial channel in the 
Alaska Range, the Susitna River passes first through a broad, gl a­
ciated, intermontane valley of knob and kettle, and braided channel 
topography. Swinging westward along the edge of the Copper River low­
lands, it enters the deep V-shaped valleys of the proposed damsites, 
winding through the Talkeetna Mountains until it emerges into a broad, 
glacial valley leading to Cook Inlet. 

Virtually all topography within 16 kilometers of the project damsites 
consists of scoured bedrock knobs and ridges, glacial sediments and 
alluvium. 

Soils of the Susitna Basin are typical of those found in cold, wet 
climates. These soils have developed from glacial till and outwash. 
In low-lying and poorly drained areas of forests and also above the 
tree line, soils are acidic, saturated, and high in organic matter. 
Well-drained soils of the forest zone are acidic and relatively 
infertile, the result of constant leaching caused by high precipita­
tion. Sands and gravels along streams are the few neutral to alkaline 
soils in the region. Volcanic ash outfalls have affected the entire 
region, with soils in the lower basin and the west containing the most 
ash. 

The Watana damsite is located in a relatively broad, U-shaped valley 
rising in steps, with the steep lower portion breaking into somewhat 
flatter slopes and becoming much gentler near the higher elevations. 
Access to the lower sections is limited bee ause of vertical rock out­
crops. Gravel bars, which can be quite wide, are exposed in the river­
bed during low water flows. 

At the Dev·i l Canyon site, the river enters a very narrow gor·ge about 
two miles in length with steep walls up to 600 feet high. The valley 
is generally asymmetrical in shape, with the north abutment sloping at 
about 45° and the south abutment steeper at about 60°. The south abut­
ment displays overhanging cliffs and detached blocks of rock. ·The 
north abutment is somewhat less rugged in the upper half, but the lower 
portion is .very steep. Access at river level is very limited, but 
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narrow benches are accessible at low water levels. The canyon itself 
is approximately 1,000 feet wide at the proposed dam crest elevation. 

6.2 - Devil Canyon Reservoir 

The topography in and around the Devil Canyon site and reservoir is 
bedrock-controlled. Overburden is thin to absent, except in the upper 
reaches of the proposed reservoir where a 11 uvi a 1 deposits cover the 
valley floor. 

(a) Bedrock Geology 

A large intrusive plutonic body, composed predominantly of biotite 
granodiorite with local areas of quartz diorite and diorite, 
underlies most of the reservoir and adjacent slopes. The rock is 
light gray to pink, medium grained, and composed of quartz, fel­
spar, biotite, and hornblende. The most common mafic mineral is 
biotite. Where weathered, the rock has a 1 ight yellow-gray to 
pinkish yellow-gray color, except where it is highly oxidized and 
iron stained. The granodiorite is generally massive, competent, 
and hard with the exception of the rock exposed on the upland 
north of the Susitna River where the biotite granodiorite has been 
badly decomposed as a result of mechanical weathering. 

The other principal rock types in the reservoir area are the 
argi 11 i te and graywackes, which are exposed at the De vi 1 Canyon 
dams ite. The argillite has been intruded by the massive grano­
diorite, and as a result, large isolated roof pendants of the 
argillite and graywacke are found locally throughout the reservoir 
and surrounding areas. The argillite and graywacke varies to a 
phyllite of low metamorphic grade, with possible isolated schist 
outcrops. 

The rock has been isoclinally folded into steeply dipping struc­
tures which generally strike northeast-southwest. The contact 
between the argillite and the biotite granodiorite crosses the 
Susitna River just upstream from the Devil Canyon damsite. The 
contract is nonconformable and is characterized by an aphanitic 
texture with a wide, chi 11 ed zone. The trend of the contact is 
roughly northeast-southwest where it crosses the river. Several 
large outcrops of the argillite completely surrounded by the bio­
tite granodiorite are found within the Devil Creek area. 

(b) Slope Stability and Erosion 

The Devil Canyon reservoir will be entirely confined within the 
walls of the present river valley. This reservoir will be char­
acterized by a narrow, deep water body that wi 11 be subject to 
only minimal seasonal drawdown. Much of the topography of this 
reservoir is bedrock -contra 11 ed. In the vicinity of De vi 1 Creek, 
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downstream from the damsite, the slopes of the reservoir and its 
shoreline consist primarily of bedrock which, in some areas, has a 
thin veneer of colluvium or till. Upstream from Devil Canyon, the 
slopes of the reservoir comprise increasing amounts of unconsoli­
dated materials, especially on the south abutment. These materi­
als are principally basal till and coarse-grained floodplain and 
alluvial fan deposits. 

Current and previous slope failures in this area of the Susitna 
River, as defined by photogrammetry and limited field reconnais­
sance, are skin and bimodal flows in soil and block slides and 
rotational slides in rock. The basal tills are the primary mate­
rials susceptible to mass movement. On the south abutment and 
south of the darnsite, there is a possibility of sporadic perma­
frost, but it is generally thought to be minimal. Upstream from 
this area, the basal till is nearly continuously frozen as evi­
denced by field information along the access road corridors and in 
Borrow Area 11 H. II 

Downstream from the Devil Creek area, instability is largely re­
served to small rock falls. Beaching will be the primary process 
activity upon the shoreline in this area. Although this area is 
mapped as a basal till, it is coarser grained than that which is 
found in the Watana Reservoir, and therefore, it is more suscepti­
ble to beaching. 

In areas where the shore 1 i ne is in contact with steep bedrock 
cliffs, the fluctuation of the reservoir will contribute to rock 
falls. Fluctuation of the reservoir and, therefore, the ground 
water table, accompanied by season a 1 freezing and thawing, will 
encourage frost wedging as an erosive agent to accelerate degrada­
tion of the slope and beaching. Thes-e rock falls will be limited 
in extent and will in no way have the capacity to produce a large 
wave which could affect dam stability. In De vi 1 Creek, a poten­
tial small block slide may occur after the reservoir filling. 

Beyond Devil Creek, beaching will also be the common erosive agent 
up to approximately river mile 180. Present slope instability 
above reservoir normal pool level will continue to occur with pri­
mary beaching occurring at the shoreline. At river mile 175, 
there is a possibility that a large old landslide on the south 
abutment could become mobile and slide into the river valley. 
This landslide has a large ,accurate back scarp which has become 
completely vegetated since its last movement. This landslide, 
which has a volume of approximately 3.4 million cubic yards, has 
the potential for further sliding after impoundment because of 
thawing and/or changes in the ground water regime. However, the 
maximum pool elevation extends only to the toe of this slide. 
Therefore, it is unlikely that a large catastrophic slide could 
result from normal reservoir impoundment. 
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(c) Summary 

The meandering of the river valley makes the potential of a wave 
induced by a massive landslide that could affect the dam stabili­
ty very remote. 

In general, the following conclusions can be drawn about the slope 
conditions of the Devil Canyon reservoir after impounding: 

-Minimal drawdown of the reservoir is conducive to stable slope 
conditions; 

-The lack of unconsolidated materials along the lower slopes of 
the reservoir and the existence of stable bedrock conditions are 
indicative of stable slope conditions after reservoir impound­
ing; 

A large old landslide in the upper reservoir has the potential 
for instability; and 

The probability of a landslide-induced wave in the reservoir 
overtopping the dam is remote. 

6.3 - Watana Reservoir 

The Watana reservoir area is generally characterized by a variety of 
rock and soil types. The lower section of the Watana reservoir and 
adjacent s 1 opes are predominantly covered by a veneer of gl aci a 1 t i 11 
and lacustrine deposits. 

(a) Surficial Deposits 

Two main types of till have been identified in the area: ablation 
and basal tills. The basal till is predominantly over-consoli­
dated, has a fine grain matrix (more silt and clay), and a low 
permeability. The ablation till has less fines and a some\'lhat 
higher permeability. Lacustrine deposits consist primarily of 
poorly graded fine sands and silts with 1 esser amounts of gravel 
and clay that exhibit a crude stratification. 

On the south side of the Susitna River, the Fog Lake area is char­
acteristic of a fluted ground moraine surface. Upstream in the 
Watana Creek area, glaciolacustrine material forms a broad, flat 
plain which mantles the underlying glacial till and the semi-con­
solidated Tertiary sediments. Significant alluvial deposits exist 
in the river valley and consist of reworked outwash and alluvium. 
Gl aci at ion of the area was accompanied by the filling in of the 
Susitna River valley. Subsequent modification by alluvial pro­
cesses during deglaciation resulted in the formation of floodplain 
terraces. Ice disintegration features such as kames and eskers 
are adjacent to the river valley. 
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Permafrost exists in the area, as evidenced by ground ice, non­
sorted polygons, stone nets, and slumping of the glacial till 
overlying permafrost. Numerous slumps have been identified in the 
Watana reservoir area, especially in sediments comprising basal 
till. Additional details regarding this subject will be addressed 
in subsequent sections. In addition, numerous areas of frozen 
alluvium and interstitial ice crystals have been observed in out­
crops and drill hole samples. 

(b) Bedrock Geology 

(c) 

The Watana damsite is underlain by a diorite pluton. Approximate­
ly three miles upstream from the Watana damsite, a nonconformable 
contact between argi 11 ite and the dioritic pluton crosses the 
Susitna River. An approximate location of this contact has also 
been de 1 i neated on Fog Creek, four mi 1 es to the south of the 
damsite. Just downstream from the confluence of Watana Creek and 
the Susitna River, the bedrock consists of semi- consolidated, 
Tertiary, sedimentary rocks (Smith 1974) and volcanics of Triassic 
age. These Triassic volcanics consist of metavolcaniclastic rocks 
and marble (Csejtey et al. 1980). Just upstream from Watana Creek 
to Jay Creek, the rock is a metavolcanogenic sequence dominantly 
composed of metamorphosed flows and tuffs of basaltic to andesitic 
composition. From Jay Creek to just downstream from the Oshetna 
River, the reservoir is underlain by a metamorphic terrain of 
amphibolite and minor amounts of greenschist and folidated dior­
ite. To the east of the Oshetna River, glacial deposits are pre­
dominant. 

The main structural feature of the Watana reservoir is the Tal­
keetna thrust fault which trends northeast-southwest (Csejtey et 
al. 1980). This thrust fault crosses the Susitna River approxi­
mately eight miles upstream from the Watana damsite. The dip of 
this fault is uncertain, as Csejtey and others (Csejtey, Foster, 
and Nokleberg 1980) have interpreted it to have a southeast dip, 
while Turner and Smith (Turner and Smith 1974) suggest a northwest 
dip. At the southwest end of the fault, unfaulted Tertiary vol­
canics overlie the fault (Csejtey, Foster, and Nokleberg 1980). A 
general discussion of regional geology is presented in Volume 1, 
Section 7 of this report. 

Slope Stability and Erosion 

The geology of the slopes underlying and adjacent to the reservoir 
consists of uncons( lidated material. As a generalization, the 
distribution of pernafrost is nearly continuous in the basal till 
and is scattered to continuous in the lacustrine deposits. The 
distribution of permafrost has been delineated primarily on the 
flatter slopes~ generally below the 2,300-foot contour. Other 
areas, including inclined slopes, may be underlain by permafrost 
which, when thawed, could result in slope instability. Current or 
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previous slope instability on the slopes above the Susitna River, 
as defined by aerial photographic interpretation and limited field 
reconnaissance, indicates that the types of mass movement consist 
primarily of solifluction, skin flows, bimodal flows, and small 
rotational slides. These types of erosion occur predominantly in 
basal till or in areas where the basal till is overlain by lacus­
trine deposits. In addition, solifluction which originated in the 
basal till has proceeded downslope over some of the floodplain 
terraces. 

Three major factors that will contribute significantly to poten­
tial slope instability in the Watana reservoir are the change in 
the ground water regime, the large seasonal fluctuation of the 
reservoir level (estimated at 140 feet), and the thawing of perma­
frost. The two processes affecting the shoreline of the reser­
voirs are beaching and slope stability. Models of shoreline con­
ditions were developed and applied to select reaches of the reser­
voir shoreline and evaluated for conditions at or near normal pool 
levels. It should be noted that the slope stability of the Watana 
reservoir was evaluated for the "worst" case which considered the 
maximum and minimum pool levels for slope instability. In cases 
where sliding will occur, it will not be uncommon for some flows 
or possibly beaching to occur over the same reach. 

The filling of the reservoir to the normal pool level is estimated 
to take approximately three years. Because of the rate of im­
poundment, the potential for slope instability occurring during 
flooding of the reservoir will be minimal and confined to shallow 
surface flows and possibly some sliding. These slopes will be 
more susceptible to slope instability after impoundment when thaw­
ing of the permafrost soils will occur and the ground water regime 
has reestablished itself in the frozen soils. 

Assuming that the current contours wi 11 remain unchanged, the 
north abutment will have the potential for beaching near the dam­
site, except for possibly some small flows and slides adjacent to 
Deadman Creek. On the south abutment, thawing of the frozen basal 
tills will result in numerous skin and bimodal flows, and there 
will be a potential for small rotational sliding to occur primar­
ily opposite Deadman Creek. 

On the south abutment, between the Watana damsite and Vee Canyon, 
the shoreline of the reservoirs is susceptible to a high potential 
for flows and shallow rotational slides. In contrast to the north 
abutment, the shoreline is almost exclusively in contact with 
frozen basal tills, overburden is relatively thick, and steeper 
slopes are present. Thermal erosion, resulting in the erosion and 
thawing of the ice-rich, fine gra·ined soil solids, will be the key 
factor influencing their stability. On the north abutment and on 
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both abutments upstream from Vee Canyon, the geological and topo­
graphic conditions are more variable and therefore have a poten­
tial for varying slope conditions. In the Watana Creek drainage 
area, there is a thick sequence of lacustrine material overlying 
the basal till. Unlike the till, it appears that the lacustrine 
material is largely unfrozen. In addition, slope instability may 
occur as a result of potential liquefaction of the lacustrine 
material during earthquakes. Overall, the north abutment in con­
trast with the south abutment does not have the constant steep 
slopes, and the slopes are slightly better drained, which may be 
indicative of less continuous permafrost and/or slightly coarse 
material at the surface with a deeper active layer. 

In general, the potential for beaching is higher because the sea­
sonal drawdown zone will be in contact with a thin vaneer of col­
luvium over bedrock and, in a number of areas, low slopes. In the 
Oshetna-Goose Creek areas, there is a thick sequence of lacustrine 
material. Permafrost appears to be nearly continuous in this area 
based on the presence of unsorted polygonal ground and potential 
thermokarst activity around some of the many small ponds (thaw 
lakes/kettles). The reservoir will be confined primarily within 
the floodplain, and therefore little modification of the slopes is 
expected. Where the slopes are steep, there could be some thermal 
niche erosion resulting in small rotational slides. 

The potential for a large blockslide occurring and generating a 
wave with the likelihood of overtopping the dam is very remote. 
For this condition to occur, a very high, steep slope with a 
potentially unstable block of large volume would need to exist 
adjacent to the reservoir. In approximately the first 16 miles 
upstream from the dam, the shoreline will be in contact with the 
low slopes of the broad, U-shaped valley. Between 16 and 30 miles 
upstream from the dam, no potentially large landslides were ob­
served. Beyond 30 miles upstream, the reservoir begins to meander 
and narrows; therefore, any wave induced in this area by a large 
landslide would, in all likelihood, dissipate prior to reaching 
the dam. 

Summary 

In general, the following conclusions can be drawn about the slope 
conditions of the Watana reservoir after impoundment: 

- The principal factors influencing slope instability are the 
large seasonal drawdown of the reservoir and the thawing of 
permafrost soils. Other factors include the change in the 
ground water regime, the steepness of the slopes, coarseness of 
the material, thermal toe erosion, and the fetch available to 
generate wave action; 
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-The potential for beaching will occur primarily on the north 
abutment of the reservoir; 

-A large portion of the reservoir slopes are susceptible to shal­
low slides, mainly skin and bimodal flows and shallow rotational 
slides; 

-The potential for a large blockside that might generate a wave 
that could overtop the dam is remote; and 

-The period in which restabilization of the slopes adjacent to 
the reservoir will occur is largely unknown. 

In general, most of the reservoir slopes will be totally sub­
merged. Areas where the filling is above the break in slope will 
exhibit fewer stability problems than those in which the reservoir 
is at an intermediate or low level. Flow slides induced by thaw­
ing permafrost can be expected to occur over very flat-lying sur­
f aces. 

6.4 - Mitigation Measures 

The primary method of mitigating impacts to soils will be through stan­
dard stabilization, reclamation, and revegetation techniques. 

All temporary access roads will be graded, recontoured and seeded fal­
lowing abandonment. Areas near streams or rivers where erosion may 
occur will be rip-rapped during the construction period and re-sealed 
when construction is complete. Borrown area will be excavated only if 
necessary and will either be regraded and seeded with appropriate 
species or, if excavation is deep enough, converted to ponds. 

To insure success of restoration efforts, a comprehensive restoration 
and revegetation plan will be decycled and implemented to prevent soil 
erosion. This plan will include the use of terrain (if necessary) 
mulch (hay and straw) mulch anchored with a light asphalt tack and mats 
in area of high erosion potential. Seeding mixtures will be developed 
to provide the most rapid recovery possible and inlcude species adapted 
to all soil and light (shad, sun, etc.) conditions present at the site. 
Seed mixtures may be applied using the hydroseeding techniques which 
includes a mixture of fertilizer, lime and seeds. Restoration proce­
dures will be monitored to insure their efficiency. Any areas showing 
erosion or where restoration is not effective will be restored with 
modified plans. 

Rock excavated and not utilized in construction will be used as back­
fill in borrow areas or disposed of in areas which will be inundated by 
the reservoir. 
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6.5 - Conclusions 

Some amount of slope stability will be generated in the Wat ana and 
Devil Canyon reservoirs as the result of reservoir filling. These 
areas will be primarily in locations where the water level will be at 
an intermediate level relative to the valley depth. 

Slope failure will be more common in the Watana reservoir because of 
the existence of permafrost soil throughout the reservoir. The Devil 
Canyon reservoir is generally in more stable rock, and the relatively 
thin overburden is unfrozen in the reach of the river upstream from the 
dam. 

Although skin flows, minor slides, and beaching will be common in parts 
of the reservoirs, they will present only a visual concern and pose no 
threat to the project. Many areas in which sliding does occur will 
stabilize into beaches with a steep backslope. 

Tree root systems left from reservoir clearing will tend to hold shal­
low surface slides and, in cases where permafrost exists, may have a 
s t ab i l i z i n g i n f l u en c e , s i n c e the mat w i l l h o l d the so i l i n p l ace u n t i l 
excess pore pressure has dissipated. 
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7 - REPORT ON RECREATIONAL RESOURCES 

7.1 -Recreational Lands Designations 

Currently, there are no areas within or near the proposed project boundary that are 
included or designated for inclusion in the National Wild and Scenic Rivers System, 
the National Trails System, or a wilderness area under the Wilderness Act. 

The Susitna River was among several rivers recommended for detailed study as 
possible additions to the National Wild and Scenic Rivers System in 1978 under Sec. 
1~04 (e) of the Federal Land Policy and Management Act of 1976. The allowed 
three-year study period ended November 1981 without Congressional action to include 
the river in this system. Currently. it is not under consideration for inclusion 
under any program. 

7.2- Existing and Proposed Recreation Facilities 

(a) Existing Recreation Facilities - Project Area 

( i) Facilities 

Presently. there are no publicly developed recreation facilities 
within the vicinity of the project. and the only privately owned 
facilities of this nature are three lodges. Access to these lodges 
is primarily by air, and they are used chiefly for fishing. 
hunting. boating, hiking. and skiing. The first. Stephan Lake 
Lodge. is located south of the Susitna River at Stephan Lake and is 
the largest of the three. It is comprised of ten structures with 
additional outlying cabins and offers its predominantly European 
clientele a variety of services on a year-round basis. High Lake 
Lodge has eleven structures and is located north of the proposed 
Devil Canyon dam site at High Lake. The clientele at present is 
strictly seasonal and restricted to project personnel who use the 
facility as an auxiliary study camp. Tsusena Lake Lodge, with 
three structures, is north of the proposed Watana dam site at 
Tsusena Lake. Clientele is restricted to family, friends. and 
associates of the lodge owners. 

In addition to the lodges, there are also numerous private cabins 
in the project area utilized by individual owners. These are used 
primarily on a seasonal basis for hunting, fishing, trapping, and 
other recreational activities (Refer to Section 9.1). 

(ii) Activities 

Various types of recreational activities take place in the upper 
Susitna River basin that are not necessarily associated with 
formally developed facilities. The greatest concentration of use 
is found at lakes within the basin that are accessible by float 
plane (Refer to Section 9.1). These recreational activities are 
primarily characterized by low-volume use associated with hunting, 
fishing. camping, hiking, and boating. Some rafting and kayaking 
takes place on the Susitna and Tyone rivers and Prairie Creek. 
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Various trails for dog sleds, ORVs (off-road-vehicles), and snow­
machines are present throughout the basin. Their use is primarily 
for subsistence, recreation, or mineral exploration activities. 

(b) Existing Recreation Facilities -Adjacent Areas 

Most of the existing recreational facilities adjacent to the project area 
serve the two urban centers of Anchorage and Fairbanks and, secondarily, 
the population along the Parks Highway that connects the two. The 
majority of the state•s population lives in these areas. 

While there are few formally developed recreational facilities within the 
immediate vicinity of the project, many such facilities exist in the 
region. These areas and fac;ilities are described in Table 7.1. The 
primary attraction in the region is the Denali National Park and 
Preserve. With 2.3 million ha (5.7 million a), it is the largest and 
most popular recreational attraction in the region. Facilities include 
several lodges, visitor centers, gas station, bus service, campgrounds, 
interpretive services, and trail system. 

North of the project area, the Bureau of Land /Ylanagement maintains the 
1.8 million ha (4.4 million a) Denali Planning Block that encompasses 
most of the Denali Highway and contains within its boundaries the Tangle 
Lakes Archeological District. More archeological sites lie within this 
district than in any other known area of comparable size in the American 
subarctic. It is of major archeological significance, with sites dating 
back 12,000 to 15,000 years ago. The Bureau also maintains small camp­
ground and picnic areas along the Denali Highway, with boat launches and 
canoe trails at Tangle Lakes. 

Denali State Park is comprised of about 170,430 ha (421,120 a) and is 
located west of the project area. The park offers a major campground at 
Byers Lake, where camping, picnicking, canoeing, and a trail system are 
available. 

Well south of Denali State Park and located approximately 110 km (70 mi) 
from Anchorage is Nancy Lake State Recreation Area. Comprised of 9180 
ha (22,680 a), with more than 130 lakes and ponds, this area offers 
camping, picnicking, fishing, canoeing, and boating. Canoeing occurs 
through the chain of lakes that make up the 13 km (8 mi) Lynx Lake Loop, 
and on the Little Susitna River downstream from the Parks Highway. 
Overland trails available in the area are used in summer for hiking and 
in winter for skiing and snowmachining. 

Similar facilities exist at Chugach State Park, approximately 16 km 
(10 mi) from Anchorage. This park covers about 200,000 ha ( 494,000 a) 
with camping, picnicking, hiking, hunting, canoeing, and fishing 
facilities. Summer- and winter-use trails are also provided. Developed 
campgrounds exist at Eklutna Lake, Eagle River, Peters Creek, and Bird 
Creek, all within park boundaries. 

Lake Louise, with adjoining Susitna Lake, is a popular fishing, boating, 
and hunting area located southeast of the project area. The Lake Louise 
area is primarily in private ownership, although there is also a 
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state-maintained Lake Louise wayside. As the source of the Tyone River, 
an upper Susitna River tributary, the lake receives occasional use from 
river floaters who make the trip from Lake Louise to the Susitna River. 

Privately owned and operated facilities in adjacent areas provide the 
public with somewhat different services. Lodges, cabins, restaurants, 
airstrips and flying services, guiding services, whitewater rafting 
trips, and campgrounds are the types of services and facilities provided 
by private enterprises. 

(c) Proposed Recreation Facilities 

The fo 11 owing p 1 an for recreation deve 1 opment is tentative. It is 
subject to approval by the Power Authority and review by other agencies 
and will likely undergo some modification and refinement. Furthermore, 
the results of a planned public participation survey, which will 
influence the development plans, are not yet available. 

(i) Immediate Development 

Recreational facilities to be provided within the project area 
reflect opportqnity types that will be available to the public. 
The proposed opportunity settings are shown in Figure 7.1, and a 
description of the management program and activities to be 
emphasized is provided in Table 7.2. The recreational opportunity 
settings proposed include semi-modern, semi-primitive, and 
primitive. The primary emphasis will be on day-use with overnight 
facilities provided near the two dam sites and road-oriented 
recreation at the alpine lakes. 

The two proposed reservoirs and the dams themse 1 ves as we 11 as 
scenic lakes within the project area will be prime attractions. 
Along with the trails and portages to these lakes, various 
waterfalls in the area will offer additional opportunities not 
available at the reservoirs. 

Figure 7.2 and Table 7.3 indicate recreational facilities proposed 
for development within three years of commencement of project 
operation. The greatest concentration of use will be near the 
Devil Canyon and Watana dam sites where there will be access to the 
reservoirs. Recreation facilities to be provided in the first 
three years include developed auto campgrounds {designed to 
accommodate various types of vehicle users and allowing for future 
expansion), picnic grounds, boat launches, and parking areas. 
Emphasis will be on rustic facilities with a minimum level of 
services and a maximum of natural aesthetic features. 

Recreational development at Devil Canyon reservoir is limited by 
the reservoir's narrow gorge and steep canyon walls. While several 
side canyons may offer some degree of protection from wind, 
providing sheltered moorages for boats, the steep-sloped banks are 
not suitable for any type of development. Farther up the 
impoundment, however, there are slopes more appropriate for 
development of recreational facilities. 
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The Devil Canyon dam will serve as a focal point for recreational 
activities in the lower sections of Devil Canyon reservoir. A mix 
of day-use and overnight facilities will be available to visitors 
interested in both water-based and land-oriented activities ranging 
from boating and picnicking to hiking and camping. Day-use 
facilities available at the dam site will include picnic and rest 
areas with orientation and interpretive information and a scenic 
overlook of the reservoir. 

Boat ramps with parking areas wi 11 be located at Cheechako Canyon 
(east of Devi 1 Canyon dam) and downstream of Watana dam at Tsusena 
Creek. Overnight camping will also be avail ab 1 e near Cheechako 
Canyon with a minimally developed auto-oriented campground. 
Locating the campground at Cheechako Canyon instead of directly at 
Devil Canyon makes it accessible to all types of visitors while 
removing it from the operation and maintenance activities of the 
dam. The topography and natural vegetation along the canyon also 
present a pleasant and secluded atmosphere for visitors. A 
trailhead from a parking area near the campground will lead to a 
series of waterfalls along Cheechako Creek with a short loop trail 
designed specifically for the physically handicapped. To minimize 
conflict with non-motorized day-use of the canyon, lower Cheechako 
Canyon, above the boat ramp, would be designated as a no-wake zone, 
that is, boat speed is so regulated as not to produce any wake. 

Boating access at Tsusena Creek on the upper Devil Canyon reservoir 
will provide for dispersion of some of the reservoir's recreational 
use, while allowing immediate access to the upper portion of the 
reservoir from a launch area. Overnight camping facilities located 
north of this boat access point will be similar to, but slightly 
smaller than, those at the Cheechako Canyon campground. All 
developed sites will have conveniently located comfort stations 
that are serviced on a regu 1 ar basis . 

Watana reservoir will probably receive low-volume, dispersed use, 
mostly for boating, hunting, and sightseeing activities. Access to 
the reservoir wi 11 be vi a a boat ramp and parking area at Deadman 
Creek. 

Both Watana and Devi 1 Canyon reservoirs may have hazards caused by 
wind, wakes from passing boats, depth and temperature of the water, 
steep banks, and fluctuating water levels. For public safety and 
the encouragement of boating courtesy, boat patrols will be 
necessary. 

Boat launching, docking, and roooring facilities in both reservoirs 
will need to be designed to accommodate the changes in water level. 
On a daily basis, these changes will be insignificant. From June 
to September, however, the average water level of Devil Canyon 
reservoir will rise 15m (50ft) and that of Watana will rise 9 m 
(30 ft). When the reservoirs are not full, the aesthetics of the 
exposed drawdown zone (Section 8.2) could reduce the attractiveness 
of water-based recreation. 
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Other project area developments will be in the semi-primitive 
opportunity setting along the access road corridor. Scenic 
viewpoints, pull-outs at trail-heads, and access at Indian River, 
where spawning salmon can be viewed during the summer months, are 
the facilities planned for the road system. Waste containers will 
be placed at the Indian River access point and at trailhead 
pull-outs; waste disposal for these containers wi 11 be scheduled. 
All other scenic viewpoints, for both short-term viewing and for 
photography, will not have waste containers. 

Between Devil Canyon and Watana dam sites, a mix of low-speed, 
auto-oriented sightseeing, with scenic overlooks and trails to 
accessible lakes and waterfalls within the area, will provide a 
view of the alpine tundra. To protect the sensitive resource base 
and to maintain a semi-primitive recreational opportunity, no 
facilities are to be provided except overlooks and trails. 
Dispersed camping will be permitted, however, with enforcement of 
"pack-in, pack-out 11 policy. This will involve periodic inspection 
of the more popular camping areas to assess impact, communicate 
with visitors, and enforce policies. 

To avoid further conflict and interference with existing private 
lodge operations at High Lake, this area will not be developed for 
recreation. Primitive portages to other alpine lakes in the area 
will be cleared of brush and the wet areas stabilized, but will not 
have developed trails. Some regulations will be developed to 
manage specific aspects of visitors• use of the area. For example, 
no off-road-vehicle use will be permitted in the project area; 
enforcement of this prohibition w·ill be a normal part of the 
patrolling effort. Visitors will also be informed of rules on 
handling food within the project area to reduce their encounters 
with bears. These rules will apply as well to the backcountry 
and dispersed use areas along the re~ervoirs. 

{ii) Long Range Development 

After the first three years of project operation, long-term 
development will focus on the expansion of the campgrounds at 
Cheechako Canyon and Tsusena Creek and on the additions of two 
boat-in campgrounds along the Watana reservoir, and a boat-in 
picnic area at Dev"il Canyon reservoir (Figure 7.3). Boaters coming 
down the Susitna River from the Denali Highway and down the Tyone 
River from Lake Louise and Lake Susitna will be accommodated at a 
proposed camping area near ,the confluence of the two rivers. Delay 
in the development of these boat-in facilities is necessary until 
the shoreline effects are evaluated. 

The semi-primitive opportunity settings will be maintained for the 
reservoirs. Any plans for additional facilities will have to 
incorporate trends in usage and public demand and be compatible 
with resource capability to support such usage. The option of 
providing commercial services such as service stations, lodging, 
boat rentals, campsites, or other facilities will be considered if 
such developments are shown to be both economically feasible and 
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suitable for the opportunity setting. If this option is desirable 
it could be pursued under a concession contract. 

7.3- Plan for Public Access 

(a) Shoreline Buffer Zone 

Low-density, dispersed use of back country areas and reservoir shorelines 
will minimize damage to areas resulting from overuse or concentrated use. 
Monitoring of recreational use will be necessary, particularly in areas 
of greatest use. 

The shoreline buffer zone allows for public access at both reservoirs 
while protecting the scenic, cultural, and other environmental values of 
their shorelines. To protect and enhance these values, proposed 
recreation facilities will be designed and located to have the least 
impact on the landscape. Developments at the dam sites will be located 
away from the reservoirs and are intended to blend into the landscape, to 
be of rustic design, and to be situated among vegetation with higher 
absorption factors. Recreation development at the dam sites will also be 
concentrated near areas of prior deve 1 opment for construction of the 
dams. 

The shoreline buffer zone will constitute 61 m (200 feet) horizontal 
distance from the full-pool level of the reservoirs. [The proposed 
full-pool level at Devil Canyon is 444 m elevation (1455 ft.); at Watana, 
666 m (2185 ft.)]. A 61-meter buffer zone will also be provided around 
planned recreation sites. 

(b) Access Route Plan and Policy 

Access from the Parks Highway to the impoundments and recreation 
facilities will be provided by a gravel road, which falls within the 
semi-modern classification of the opportunity spectrum (cf. Section 9.2; 
a 1 so see Figure 7 .1). The road wi 11 connect with the Parks Highway at 
Hurricane and be constructed to Gold Creek. From Gold Creek to Devil 
Canyon dam, it will follow the south side of the Susitna River. It will 
cross Devi 1 Canyon and be routed on the north side of the river to the 
Watana dam site (Acres 1981). 

An orientation and information sign on the Parks Highway, at the entrance 
to the project road, will inform visitors of the opportunities and 
restrictions in the project area. This display and other signs along the 
road will be of simple and rustic design. Scenic viewpoints, pull-outs 
at trailheads, and access at Indian River are facilities planned to be 
served by the road system. 

During construction, use of the access road will be restricted to 
construction personnel and to the transport of project materials and 
supplies. After construction, access will be allowed; however, ORV use 
could be prohibited. ORV use, particularly in the alpine zone, would 
destroy the opportunities that the recreation plan and other mitigation 
plans are designed to protect. Road patrols will monitor the area, and a 
visitor check-point, perhaps at the Devil Canyon dam, could be 
established. 
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(c) Relationship of Access to Recreation Plan 

Access has a significant role in the planning of recreation facilities. 
The location and types of opportunities and facilities available to the 
public are determined pr·imarily by the access route that is developed, 
the traffic for which the route is designed (and maintained), and the 
access policy. 

It is anticipated that most road-oriented use will involve driving for 
p 1 easure and access for short hikes, photography, and fishing. Lands 
adjacent to the road will offer visitors a different opportunity, a 
chance to participate in dispersed, backcountry activities such as 
hiking, canoeing, and camping in an alpine-tundra environment. To 
protect both this unique opportunity in the semi-primitive portion of the 
opportunity spectrum and the environmental settings in which they occur, 
it will be necessary to zone the road corridor against all types of ORV 
use, and to enforce this restriction (as discussed in the previous 
section). Recreational use of lands other than project lands will need 
to comply with the policies established by the land-owners or management 
agencies. Cooperative agreements may be required where such 1 ands border 
either the access corridor or recreation facilities on the reservoirs. 

7.4- Estimates of Existing and Future Recreational Use 

(a) Regional Use 

There are no comprehensive statistics for the amount of recreational use 
the project vicinity in the upper Susitna basin receives on a yearly 
basis. The type of use, however, primarily involves dispersed, 
low-volume activities. such as hunting, fishing, and boating. The 
predominant mode of travel to the area is by private aircraft. Lack of 
ready access combined with low-volume activity make accurate data 
collecting difficult and expensive. 

Traffic counts for the Denali and Parks highways provide some indication 
not only of the amount of use these highv-1ays receive during the summer 
months but also the time of year when the majority of recreational use 
occurs within the region. Traffic counts taken by the Alaska Department 
of Transportation and Public Facilities from 1973 to 1978 are shown on 
Table 7.4 with the average daily traffic count for the entire length of 
the Denali Highway and for the East Fork Maintenance Station (Mile Al85) 
along the Parks Highway. This station is approximately 32 km (20 m) 
north of the intersection of the proposed project area access road and 
the Parks Highway. Table 7.4 shows the average daily traffic count for 
both highways from mid-May to October (this coincides with the time the 
Denali Highway is open to the public) and the annual average daily 
traffic count for the Parks Highway. 

Results of the 1975 outdoor recreation study for the Denali Highway area 
indicated that for the 75-day season from 1 July - 13 September 1975, 
approximately 6,400 recreation groups (average size 3.2 persons) used the 
Denali Highway area for a total of 20,500 recreation visits (Johnson 
1975). The study determined that 90% of highway travelers interviewed 
(1,088 respondents) cited recreation as the primary purpose of their 
trip. The majority of the respondents (82%) were Alaska residents, with 
35% from Anchorage and 27% from Fairbanks. 
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A summary of visitor counts taken by the Alaska Division of Parks for 
sta.te recreation areas adjacent to the Parks Highway is shown in Table 
7.5. These figures were compiled from data collected for the summers of 
1979 and 1980. 

(b) The Participation Survey 

The major objective of the participation survey is to determine a gross 
estimate of recreation participation rates. Knowledge of these rates 
can then be used to estimate the cost effectiveness of proposed 
recreational facilities and the unit cost of recreational services. 
The number of people that a recreational facility will ultimately be 
designed to accommodate can also be determined from the results of the 
survey, when they are available. 

(c) Recreational Use Resulting from Increased Access 

It is obvious that recreational use of the area will increase 
dramatically when road access is available. A quantitative estimate, 
however, is not possible without the results of the participation survey, 
which are not available at this time. 

7.5 -Schedule and Cost of Recreation Facility Development 

Like the details of the proposed recreation plan, the following schedule and 
costs are tentative. They are subject to Power Authority approval, and will 
require review by other agencies. 

(a) Short Term 

The majority of the proposed site developments are scheduled for 
completion during the first three years of project operation. Since 
most of the cost of development is road-related, however, some site 
preparation could take place at the time of road construction at 
little extra cost. In addition, once the type and location of 
opportunities to be offered to the public have been established, it is 
important to stabilize these opportunities at that level. Failing to do 
so early will permit the original opportunities to be changed or lost as 
additional developments are introduced. The results of such an 
alteration will be to displace the established clientele, replacing them 
with a group seeking a higher level of development. 

Short-term costs for recreational facility development, exclusive of road 
construction costs, are estimated in 1981 dollars to be $2,215,317. A 
summary of these costs, with the subtota 1 for each opportunity setting 
and recreation site, is shown in Table 7.6. 

The estimated cost of parking areas varies with the type of area 
designed. Parking areas located at boat launchings have 3.1 m x 12.2 m 
(10 feet X 40 feet) spaces; in all other areas they will be 3.1 m x 9.1 m 
(10 feet x 30 feet). The estimated cost of scenic overlooks and 
pull-outs is based on an average size of 1,300 m2 (14,000 sq. ft) per 
pull out. Actual costs will depend upon actual site conditions, 
distance to nearest material site, and other factors. Cost estimates are 
subject to modification once detailed site planning and construction 
drawings are completed. 
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(b) Long Term 

Proposed site developments scheduled for completion after the first three 
years (long-term development) include the boat-in picnic ground at Devil 
Canyon reservoir, two boat-in campgrounds at Watana reservoir, and the 
expansion of the two campgrounds at Cheechako Canyon and Tsusena Creek. 

Long-term costs for recreational facility develop~ents, exclusive of road 
construction costs. are estimated in 1981 dollars at $1,050,585. A 
summary of these costs with the subtotal for each opportunity setting and 
recreation site is shown in Table 7.7. The total for both phases, in 
1981 dollars, is $3,265,902. 

Estimated operating costs are shown in Table 7.8 and were developed by 
determining normal agency operations, developing a list of possible cost 
categories, and soliciting 1981 costs for these items. The projected 
total operating cost in 1981 dollars would be $405,939 for the first year 
and $290,280 per year after that. 
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Site 
Development 

WITHIN PROJECT AREA 

High Lake Lodge and 
airstrip 

Stephan Lake Lodge and 
airstrip 

Tsusena Lake 
Lodge and airstrip 

OUTSIDE PROJECT AREA 

Denali National Park 
and Preserve 

Brushkana River Camp­
_ground 

Tangle Lakes Camp­
grounds and Boat 
La u n::::.c.:.:h ___ _ 

Upper Tangle Lakes 
Campground and Boat 
Launch 

-J 1 -.1 

TABLE 7.1: REGIONAL RECREATIONAL FACILITIES 

Location( a) 

5 kilometers (3 miles) 
N.E. of Devil Canyon 
damsite at High Lake 

16 km (10 miles) S.W. 
of Watana damsite at 
Stephan Lake 

16 km (10 miles) N.W. 
of Watana damsite at 
Tsusena Lake 

Parks Highway, 

Managing 
Agency 

Private 

Private 

Private 

Are a 

45 hectares 
(111 acres) 

17 hectares 
(42 acres) 

20 hectares 
(49 acres) 

National Park 2,306,790 

Accommodations 

8 units 

24 units 

8 units 

228 units 
Mile 237,7 Service (5.7 m. acres) 

-------------~~~~~--------------·-------~~~~· ~~~------------------

Denali Highway, 
105 

Denali Highway, 
21. 5 

Denali Highway, 
21.7 

Mile 

Mile 

Mile 

Bureau of Land 19 hectares 17 

Manageme~_~t------------------~(._4~7~~a::::.c~r~e~s~)~-----------=campsites 

Bureau of Land 
t~anagemen t 

Bureau of Land 
Management 

16 hectares 
(47 acres) 

10 hectares 
(25 acres) 

13 
campsites 

7 
campsites 

a. Locations of site developments taken from the 1980 Milepost. 
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Site 
Development 

Chugach State Park 

Denali State Park 

Tokositna 

Byers Lake Rest Area 

Byers Lake Wayside 

Nancy Lake Recreation 
Area 

Nancy LakB Wayside 

South Rolly Lake 
Campground 

Big Lake, South and 

Location( a) 

East of Anchorage 

Parks Highway, Mile 
132 to 169 

Parks Highway, West 
of Mile 135 

Parks High way, Mile 

Parks High way, Mile 

Parks Highway, Mile. 

Parks Highway, Mile 

Parks Highway, Mile 

Parks Highway, Mile 

TABLE 7.1 (Page 2 of 6) 

147.2 

147 

67.2 

66.6 

67 

52.3 

Managing 
Agency 

Alaska Division 
Parks 

Alaska Division 
Parks 

Alaska Division 
Parks 

Alaska Division 
Parks 

Alaska Division 
Parks 

Alaska Division 
Parks 

Alaska Division 
Parks 

Alaska Division 
Parks 

Alaska Division 

Area Accommodations 

of 200,327 hectares Unknown 
(495,000 acres) 

of 170,427 hectares Unknown 
(421,120 acres) 

of 17 '09 5 hectares 
(43,240 acres) Undeveloped 

of Unknown Unknown 

of Unknown 61 campsites 
15 picnic sites 

of 9,181 hectares 136 campsites 
(22,685 acres) 

of 14 hectares 30 campsites 
(35 acres) 30 picnic sites 

of Unknown 106 campsites 
20 picnic sites 

of 14 hectares 28 campsites 
Parks (35 acres) 8 picnic East Waysid~e~s~--------------------------------------------~~~~~------------------------~~~~~~~----------~~~ sites 

Lake Louise 
Recreation Area 

Lake Louise Wayside 

-.,;., .. --~; .J ... ~,J .... ~J 

Glenn Highway, 

Glenn Highway, 
Glennallen 

.. J ~'-···£···· 

Mile 157 Alaska 
Parks 

West of Alaska 
Parks 

,-;,.;•----- I .. .J 

Division of 35 hectares Unknown 
(90 acres) 

Division of 20 hectares 6 campsites 
(50 acres) 

~~-- J J .... J I c._ I J J J ' 



Site 
Development 

Tolsona Creek 
Wayside 

Willow Creek 
Recreation Area 

Willow Creek Wayside 

Sourdough Creek 
Campground 

East Fork Rest Area 

Clearwater Creek 
camping area 

Black Rapids picnic 
area 

Paxson Lake Wayside, 

Paxson Lake Campground 
and Boat Launch 

Little Nelchina Wayside 

.... ] 

TABLE 7.1 (Page 3 of 6) 

Location( a) 

Glenn Highway, Mile 172.5 

Parks Highway, Mile 71.2 

Parks Highway, Mile 71.2 

Richardson Highway, Mile 
147.4 

Parks Highway, Mile 185.7 

Denali Highway, Mile 55.9 

Richardson Highway, Mile 
225.4 

Richardson Highway, Mile 
179.4 

Richardson Highway, Mile 
175 

Glenn Highway, Mile 137.4 

Managing 
Agency 

Alaska Division of 
Parks 

Alaska Division of 
Parks 

Alaska Division of 
Parks 

Alaska Division of 
Parks 

Alaska Division of 
Parks 

Bureau of Land 
Management 

Alaska Department of 
Transportation 

Bureau of Land 
Mana ement 

Bureau of Land 
Management 

Alaska Division of 
Parks 

Area 

243 hectares 
(600 acres) 

·97 hectares 
(240 acres) 

36 hectares 
(90 acres) 

65 hectares 
(160 acres) 

Unknown 

8 hectares 
(20 acres) 

Unknown 

1.6 hectares 
(4 acres) 

16 hectares 
(40 acres) 

9 hectares 
(22 acres) 

1 

Accommodations 

5 
campsites 

Unknown 

17 
campsites 

20 
campsites 

Unknown 

No 
development 

Unknown 

4 

campsites 

20 
campsites 

6 
campsites 
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Site 
Development 

Matanuska Glacier 
Wa side 

Long Lake Recreation 
Area 

Long Lake Wayside 

Bonnie Lake Recreation 
Area 

Bonnie Lake Wayside 

King Mountain Wayside 

Moose Creek Wayside 

Finger Lake Wayside 

Rocky Lake Wayside 

Mirror Lake Wayside 

Peters Creek Wayside 

,J 

Location< a) 

Glenn Highway, 

Glenn Highway, 

Glenn Highway, 
Palmer 

Glenn Highway, 

Glenn Highway, 
of Palmer 

Glenn Highway, 

Glenn Highway, 

Parks Highway, 
Wasilla 

Parks Highway, 

Glenn Highway, 

Glenn Highway, 

TABLE 7.1 (Page 4 of 6) 

Managing 
Agency 

Mile 101 Alaska Division of 
Parks 

Mile 85 Alaska Division of 
Parks 

East of Alaska Division of 
Parks 

Mile 82.5 Alaska Division of 
Parks 

Northeast Alaska Division of 
Parks 

Mile 76.1 Alaska Division of 
Parks 

Mile 54.7 Alaska Division of 
Parks 

North of Alaska Division of 
Parks 

Mile 52.3 Alaska Division of 
Parka 

Mile 23.5 Alaska Division of 
Parks 

Mile 21.5 Alaska Division of 
Parks 

\jf'-~-1 

Area 

94 hectares 
(231 ac~es) 

194 hectares 
(480 acres) 

151 hectares 
(372 acres) 

52 hectares 
(129 acres) 

13 hectares 
(31 acres) 

8 hectares 
(20 acres) 

16 hectares 
40 acres) 

19 hectares 
(47 acres) 

19 hectares 
(48 acres) 

36 hectares 
(90 acres) 

21 hectares 
(52 acres) 

I 

Accommodations 

] 

6 

campsites 

Unknown 

8 
campsites 

Unknown 

8 
campsites 

2 2 campsites 
2 picnic sites 

8 campsites 

14 
campsites 

10 
campsites 

30 
campsites 

32 
campsites 



Site 
Development 

Dry Creek Recreation 
Area 

Dry Creek Wayside 

Location( a) 

Richardson Highway, 
Mile 117.5 

1 

TABLE 7.1 (Page 5 of 6) 

Managing 
Agency 

Alaska Division of 
Parks 

Are a 

151 hectares 
(372 acres) 

Richardson Highway, North- Alaska Division of 52 hectares 

-~ 

·------------------------------e~a~s~t~o~f--=Glenn;a~l~l~e~n ____________ ~P~a~r-~k~s~------------------------~(128 a.~c~r~e~s~) ______ __ 

Houston Campground Parks Highway, Mile 57.3 Community of Houston 32 hectares 

-----------------------------------------------------------------------------------------~(80 acres) 

Knik Wayside Approx. 64 km (40 miles) Unknown 16 hectares 

-----------------------·'-'N~o-=r-'t:..:h-'--=o-'-f A n.~cc.:.h.:..:o"-'r=-=a_,g'-=e'--------------------------------- ( 4 0 acres) 

Talkeetna Riverside Talkeetna U.S. Coast Guard 0,8 hectares 

Boat L-=a~u~n.:..:c""h~-----------------------------------------------------------------------------<2 acres) 

Hatcher Pass Road 110 hectares 

--1 

Accommodations 

Unknown 

58 c a mp s it e s 
4___gicnic sites 

42 

camps=i~t~e~s~----~,~.~--

Unknown 

Unknown 

Undeveloped Independence Mine 
Historic Area 

Alaska Division of 
Parks ( 2 71 a c r e.:::s..!..) ___________________________ _ 

Adventures Unlimited Denali Highway, Mile 100 Private(b) Unknown Unknown 

lQ~ & C-=a~f~e=---------------------------------------------------------------------------------------------------------------------------

Gracious House cabins, Denali Highway, Mile 82 Private Unknown Unknown 

cafe, guide servi~c-=e~s~--------------------------------------------------------------------------------------------------

Summit Lake Lodge -
motel, restaurant, 
airstrip, guide service 

Richardson Highway, Mile 
195 

Private Unknown Unknown 

70 

M c K i n~.:..:K-=0-'-A'-------------------"-P-=a:..:r~k s Highway , M i 1 e 2 4-=B _____ .P r i v-=a'-'t:...:e~-------------------=U:....:n..:..kc:..:..on-=o..:.w-=n-'--------------=c,.::a;..;;m""pc;..;;.s;i'-'t-=e:..:s~------

b. This list is not an all inclusive list of privately-run facilities, but only a representation of most types of 
recreational opportunities offered by the private sector. 
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Site 
Development 

McKinley Village 
Mote~staurant 

North Face Lodge 

TABLE 7.1 (Page 6 of 6) 

Location( a) 

Parks Highway, Mile 231.1 

Mt. McKinley Park Road 

Managing 
Agency 

Private 

Private 

Are a Accommodations 

Unknown Unknown 

Unknown 15 
cam sites 

Grizzly Bear Camper Park 

campgroun~.~a~f~t~t~r~i~s---------------------------------------------------------------------------------------------------------------

Parks Highway, Mile 231.1 Private Unknown Unknown 

Chulitna River Lodge 
& Cafe cabins, fly-in 
fishing, glacier trips, 
raft trips-

Montana Creek Lodge 

Parks Highway, Mile 156.2 Private Unknown Unknown 

campground, cab.~i~n~s~------------------------------------------------------------------------------------------------------------------

Carlo Creek.~L~o~d~q~e~----------~· 

Mt. McKinley View Lodge 

~· J .J I ·- ) ,,} c~J J ~ -- J '·· J .) ,,,_ <] - _) ;) ) .,J _j 
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Recreation 
Opportunity 

Semi-modern 

Semi-modern 

Semi-primitive 

Semi-primitive 

Semi-primitive 

Primitive 

TABLE 7.2: DESCRIPTION OF OPPORTUNITY SETTINGS 

Opportunity 
Setting 

A 

B 

c 

D 

E 

F 

(Keyed to Figure 7.1) 

Activity 
Emphasis 

Day-use; auto 
sightseeing; 
photography 

Day-use; auto 
sightseeing; 
photography 

Day-and over­
night use; 
boating; sight­
seeing; hiking; 
at Devil Canyon 
reservoir 

Day- and over­
night-use; boat­
ing; sightseeing; 
hunting; and 
fishing at 
Watana reservoir 

Day- and over­
night-use; 
hiking; canoe­
ing; fishing; 
photography; 
hunting 

Day- and over­
night-use; 
hiking; back­
packing, sight­
seeing, and 
hunting 

Management 
Program 

Pull-out and area information sign 
at Parks Highway intersection. Also 
a series of scenic pull-outs at 
Indian River, Susitna River, and 
over-look at Susitna canyon. The 
assumption is that the road will be 
ravel. 

A series of scenic overlooks and 
pull-outs in the alpine zone along 
the road connecting the two dams. 
Portages and trailheads to alpine 
lakes and waterfalls in the area 
with limited parking areas. 
Overnight use will be permitted 
alan the road. 

Boat launch, picnic grounds and 
parking area near Cheechako Creek 
Primitive, auto-oriented campground 
and trail at Cheekchako Creek with 
no-wake zone management of the canyon 
to separate motorized and non­
motorized boating. At Tsusena Creek 
there will be a boat launch with 
parking area and gravel road access. 
A primitive, auto-oriented picnic 
ground will be located nearby. 
long-term development will provide 
for a boat-in picnic ground. 

Gravel- road access from Watana dam 
area to Deadman Cove. A boat launch, 
campgrounds and parking are scheduled 
for Watana reservoir. Two small, 
boat-in campgrounds near shoreline of 
Watana reservoir. 

Trails and portages from the road 
will lead to the more accessible 
lakes and waterfalls on Devil, 
Cheechako, and Tsusena creeks. 
Emphasis will be on dispersed, 
low-density use with camping 
permitted and 'pack-in, pack-out' 
policy enforced. Primitive portages 
will not have developed trails. All 
ORV use will be prohibited. 

No ORV use; pack-in, pack-out policy. 



TABLE 7.3: DESCRIPTION OF PROPOSED RECREATION SITES AND FACILITIES 

Opportunity 
Setting 

A 

B 

c 

Site 
Number 

2 (a) 

5 ( a) 

2 (a) 

5 ( a) 

8 (a) 

z(a) 

(Keyed to Figures 7.2 and 7.3) 

Site 
Description 

Pull-out with area information sign 

Pull-out and parking area with access to Indian River 

Scenic pull-out and viewing point above the Susitna 
River 

Scenic pull-out, with small parking area, for 
waterfalls near the road 

Scenic pull-out and viewing point; large, rustic 
project entrance sign before reaching site 4 

Scenic pull-out and small parking area below the 
Devil Canyon dam near the bridge over the canyon 

Scenic pull-out with panoramic view of reservoir; 
trailhead and parking area with developed trail to 
observation point 

Trailhead and developed portage to Dawn Lake; 
primitive portage to other lakes (brushed trails 
only); parking area limited to five vehicles 

Trailhead and developed portage to Mermaid Lake; 
parking area limited to five vehicles 

Pull-out with parking area and trailhead to Devil 
Creek Falls; parking area limited to five vehicles 

Scenic pull-out overlooking Swimming Bear Lake 

Scenic pull-out 

Scenic pull-out and access to Tsusena Creek; parking 
area limited to five vehicles 

Pull-out and trailhead for short trail to overlook of 
Tsusena Creek Canyon and Tsusena Falls 

Boat launch and parking area with picnic grounds and 
parking nearby; trailhead for Cheechako Canyon Trail 
with short loop for physically handicapped 

Primitive, auto-oriented campground (100 units, 60 
units to be developed for first 3 years) and a 
secondary trailhead to Cheechako Canyon 

a. Handicapped accessible. 
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Opportunity 
Setting 

D 

E 

F 

Site 
Number 

3 

2 

3 

4 

2 

3 

4 

5 

TABLE 7.3 (Continued) 

Site 
Description 

Primitive, boat-in picnic ground (10 units, long-term 
development) 

Simple boat launch, and picnic and parking area at 
Tsusena Creek and gravel access road 

Boat launch, and parking area, with primitive auto 
campground (60 units, 30 units to be developed the 
first three years) with a gravel road; primary access 
point for Watana reservoir 

Primitive boat-in campground at Watana cove (10 units 
long-term development) 

Primitive boat-in campground at Jay Creek (10 units 
long-term development) 

Camping area for Susitna and Tyone River floaters (to 
be developed in agreement with BLM) 

Trail to observation point north of Devil Canyon (see 
B -1 ) 

Develop portage to alpine lakes and primitive 
portages to more distant lakes (see B-2) 

Develop portage to alpine lakes (see B-3) 

Develop trail to Devil Creek Falls (see B-4) 

Develop trail to Tsusena Creek Falls (see B-7) 

Develop trail to Cheechako Creek Falls (see C-1, 
C-2) 

No developed facilities 



TABLE 7.4: DAILY TRAFFIC COUNT FOR THE DENALI AND PARKS HIGHWAY -) 

1973 1 974 1975 1976 1977 1978 

Denali Highway(a) 36 53 103 66 72 58 

Parks Highway(a) 551 588 721 619 739 735 
~ 

Parks Highway (b) 334 387 516 452 481 468 

~ 

a. Average daily traffic count, from mid-May to October 
b. Annual average daily traffic count 

' :1 
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TABLE 7.5: VISITOR COUNTS FOR STATE RECREATION AREAS ADJACENT TO PARKS HIGHWAY 

Location 

1. Byers Lake Wayside 

2. Denali State Park 
(excluding Byers Lake 
Wayside) 

3. Nancy Lake Wayside 

4. Nancy Lake Recreation 
Area (excluding Nancy 
Lake Wayside) 

5. Big Lake - East Wayside 

6. Big Lake - South Wayside 

Summer - 1979(a) Summer - 1980(b) 

10,238 13,327 

N.A.(c) 1' 337 

10,487 10,035 

8,976 8,179 

15,075 14,776 

17,883 11,887 

a. Total for the months of July, August, and September 1979. 
b. Total for the months of May, June, July, and September 1980. 
c. Not Available. 



TABLE 7. 6: CAPITAL IMPROVEMENT COSTS - PHASE 1 

Opportunity Site Total CostCa) 

Setting Number (Excluding Roadwork) 

A $ 1 '21 6 
2 2,329 
3 336 
4 1 '779 
5 1 '2 64 
6 480 

Subtotal $ 7,404 

B 1 $ 564 
2 886 
3 886 
4 336 
5 336 
6 336 
7 336 
8 886 

Subt at al $ 4,566 

c $ 128,705 
2 1,083,282 
4 128,705 

Subtotal $1,340,692 

D $ 728,081 

Subtotal $ 728,081 

E $ 23,482 
2 4,548 
3 4,548 
4 31,811 
5 8,443 
6 61,742 

Subtotal $ 134,574 

Grand Total $2,215,317 

a. Total cost without the cost of roads, pull-outs and parking lots 
Source: Alaska Department of Natural Resources, Division of Parks, 

Estimated Facility Costs, January 1981; U.S. Department of 
the Interior, Forest Service, RIM Cost Figures For Selected 
Facilities and Chugach Cost Data Guide for Engineering and 
Road Construction, 1981; Bob's Services Unlimited, 
Anchorage; and various local building supply dealers. 
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TABLE 7. 7: CAPITAL IMPROVEMENT COSTS - PHASE 2 

Opportunity Site Total Cost(a) 
Setting Number (Excluding Roadwork) 

A 1-6 $ -0-

Subtotal $ -0-

B 1-8 $ -0-

Subtotal $ -0-

c 1 $ -0-
2 583,748 
3 50,365 

Subtotal $ 634,113 

D $ 350,232 
2 33,120 
3 33,120 
4 -0-

Subtotal $ 416,472 

E $ -0-

Subtotal $ -0-

Grand Total $1,050,585 

a. Total cost without the cost of roads, pull-outs and parking lots 



1. 

2. 

3. 

4. 

5. 

TABLE 7.8: ESTIMATED ANNUAL OPERATING COST 

- Projected First Year Operational Costs -
(Estimated in 1981 dollars) 

Personnel $ 
1 Park Ranger li I - permanent, 3 months 
1 Park Ranger II - permanent, 12 months 
1 Park Ranger I - part-time, 6 months 
1 Park Tech. II - permanent, 12 months 
2 Park Tech. I - part-time, 6 months 
1 Main. Worker - part-time, 6 months 
1 Clerk/Typist - part-time, 6 months 

Travel Expenditures 

Contractual Services 

Commodities 

Equipment 
Shop Maint. Equip., Tools & Supplies $19,579 
2 Boats with Equip., Tools & Supplies 38,134 
4 Pick -up Trucks with Equip., Tools & 

Supplies 34,936 
Office Equip., Tools & Supplies 8,571 

145,140 

7,257 

72,570 

12,095 

101 22D(a) 
' 

Subtotal $ 338,282 
20% Contingency Factor 67,657 

To t a 1 1-±Qi..L212. 

a. Projected equipment costs for successive years would be less by 
approximately $4,838. Total operating cost would be estimated at 
$241,900 with a 20% contingency factor for a total of $290,180. 

-

~ 

~ 

~ 

.., 
j 

llll!ll .I 

-~ 

~ 



- l 

SPECIFIC OPPORTUNITY SETTINGS 
Elevation over 4000 ft. 

A. ROAD CORRIDOR 
PARKS HIGHWAY TO DEVIL CANYON DAM 

B. ROAD CORRIDOR 

0 10 Miles 

•o••~::::::iiiiiiiiiii~15 Kilometers 

DEVIL CANYON DAM TO W AT ANA DAM 
C. DEVIL CANYON RESERVOIR 
D. WAT ANA RESERVOIR 
E. ALPINE LAKES/WATERFALLS 
F. ROADLESS AREA 

RECREATIONAL OPPORTUNITY SETTING FOR THE SUSITNA AREA 

FIGURE 7.1 [i] PREPARED BY TES I UNIVERSITY OF ALASKA 
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e RECREATION FACILITIES KEYED TO TABLE 7.3 

Elevation over 4000 ft. 

0 10 Miles 

•o••~=--~15 Kilometers 

'" Iii' Fairbanks······ 

RECREATION FACILITIES --IMMEDIATE DEVELOPMENT 

PREPARED BY TES/ UNIVERSITY OF ALASKA 

- ~l ---~, -~ -l 1 

••••••••••••••••••••••••••••••••••••••• 

Clarence 
Lake 

FIGURE 7.2 [iii] 
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e RECREATION FACILITIES KEYED TO TABLE 7.3 

Elevation over 4000 ft. 

ow•r~:::iiiiiiiiiiiii~10 Miles 
0 15 Kilometers 

FIGURE 7.3 [i] 
RECREATION FACILITIES-- LONG-TERM DEVELOPMENT 

PREPARED BY TES I UNIVERSITY OF ALASKA 



-

. -

-

-

8 - REPORT ON AESTHETIC RESOURCES 

8.1 - Aesthetic Character of Lands and Water to be Affected 

The upper Susitna River basin comprises a diverse landscape, 1 argely roadless and 
relatively uninhabited. The combination of these factors creates a natura1 region 
in which, depending upon a viewer•s location in the basin, a variety of visual 
groupings exists free from the irnprints of man. In contrast to other areas in 
Alaska, the aesthetic resources of the project area are generally rtot seen as out­
standing (with the one exception of Devil Canyon itself). Because the area is a 
wilderness region positioned between the two major population centers of Fairbanks 
and Anchorage, however. the aesthetic resources of the upper Susitna basin are an 
important consideration when evaluating the impact of the proposed hydroelectric 
project. Photographs of the Vicinities of the two proposed darn sites are presented 
i n Figure 1. 2 . 

The upper Susitna basin contains a variety of aesthetically distinct landscapes. 
This diversity arises from a mix of vegetation, water, and topographical features 
which display many combinations of form, line 1 color, and texture. These combin­
ations are enhanced by both sub-elements and ephemeral qualities, including 
atmospheric conditions; observer distance, angle, ahd position; illumination; the 
presence of wildlife; and natural scents and sounds. 

The landforms of the area are defined by three major elements: the deeply incised 
Susitna River valley and its tributaries, the northern Talkeetna and Chulitna 
Mountains, and the northern Talkeetna plate au. The area 1 s features, textures, and 
relief are dominated by the plateau•s northeast trending; rounded, low mountains; 
and generally rolling highlands. These areas of rolling terrain slope to meet 
adjacent landforms that are moderately rugged~ higher, and more mountainous. Other 
1 andforms in the east reflect the influence of the adjoining Copper River basin. 
These are characterized by lower mountains and hills widely spaced on the plateau 
and by flat terrain interspersed with numerous ponds. 

Vegetation is diverse and varies with elevation. Dense spruce-hardwood forests 
blanket the lower drainages and slopes, while large meadows of tundra cover higher 
elevations. A variety of shrub types occur between the two biomes, adding texture 
and color to the setting. This diversity of vegetation enhances edge effect found 
in the more scenic visual groupings. 

Color also enhances the scenic composite, particularly in autumn, when the leaves 
of deciduous trees turn gold or orange and create a vivid contrast to the dominant 
dark spruce green. Also, in the autumn the tundra bursts into a brief period of 
color, especially striking when viewed against a high lake and mountainous 
backdrop. 

The V-shaped valleys of the Susitna River and its tributaries are visually 
prominent as they cut a di st i net swath of green through a predominantly. tundra 
landscape. The deeply cut canyon of the Susitna River is particularly striking at 
Devi 1 and Vee Canyons, where turbulent rapids, rock outcroppings and c1 iffs, and 
enclosed walls dominate the scene. There are numerous clear, fast-flowing mountain 
creeks, some of which flow over and through steep, roCky embankments to form water­
falls and flumes. Lakes in a variety of forms and settings are numerous in the 
basin. They range from small, irregularly shaped lakes set in woods and against a 
backdrop of mountain peaks; to lakes which reflect their glacial origin; to a 
complex of five, finger-shaped lakes {Fog Lakes) set in a black spruce and shrub 
wet 1 and reg i on . 
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The higher mountain peaks, including Deadman, Devi 1, and Watana mountains, as well 
as the more accessible overlooks of Tsusena and Chulitna buttes and the ridges 
above Vee Canyon and at Big and Swimming Bear lakes provide viewpoints that 
overlook the project and adjacent areas. Many of these sites allow extensive views 
of the central Talkeetna Mountains and the Alaska Range, often focusing on Mounts 
McKinley, Deborah, and Hess and on the Eldridge, West Fork, and Susitna glaciers. 

Overall, the upper Susitna basin has considerable aesthetic appeal. Furthermore, 
certain natural features in the area have been identified as having exceptional 
aesthetic quality. These features, their locations, and their descriptions appear 
on Table 8.1 and on Figure 8.1. Other noteworthy natural features are listed in 
Table 8.2 and are also desi9nated on Figure 8.1. 

8.2 - Impact on Aesthetic Resources 

(a) Dams and Impoundments and Associated Facilities 

( i) Effects Cornman to Both Dams 

The overall impact of the project will be the modification of 
existing scenic values. The two proposed dams and their associated 
facilities will contrast vividly with the natural landscape in 
material, color, and mass; as a result, the structures will tend 
to be visually isolated from the surrounding environment. Although 
the proposed dams will introduce into the landscape a significant 
non-natural feature, they will also attract visitors interested in 
viewing them. Because of their size (Watana will be the highest 
dam in North America) and the engineering accomplishment that they 
will represent, the dams will be impressive structures. 

The construction zones around the dam sites will necessitate topo­
graphical changes, vegetation clearing, and ground disturbance that 
will introduce lines and forms unrelated to the natural scene. 
Even after recontouring and revegetation, these zones will contrast 
with the surrounding landscape. In addition, the dam sites will 
become centers of human activity and will be highly visible in an 
otherwise generally still area. 

The primary effects on aesthetic resources resulting from 
inundation by the reservoirs will be the loss of the variety and 
natural character of the V-shaped valley floor, rock cliffs and 
outcroppings, river and rapids, and confluences with tributaries. 
These natural features will be replaced by large lakes with draw­
down zones. The created shorelines, in most areas, will lack the 
characteristic qualities of natural shorelines. Because of their 
sizes, the reservoirs will be prominent features of the landscape. 
While these new lakes may visually enhance the landscape by 
juxtaposing land and water, this advantage may be limited by bank 
slumping, the appearance of the exposed drawdown zone, and the 
possible turbidity of the water. 

Prior to their inundation, the impoundment zones will be cleared of 
trees, thereby avoiding the visual impact of dead trees in shallow 
areas and floating debris in the reservoir. A 1 though vegetation 
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above the full-pool level will not be cleared, water table changes 
and melting of permafrost may kill trees along portions of the 
reservoir shoreline. 

(ii) Watana Dam and Impoundment 

Watana dam and reservoir will constitute a major impact on 
aesthetic resources in the basin. (The factors contributing to 
this impact are discussed in the previous section.). 

The reservoir, at full capacity, will be surrounded by shrub com­
munities and black spruce, with a few white spruce stands in the 
Vee Canyon area. The relatively steep banks will be subject to 
periodic drawdowns of up to 61 m, creating mud flats devoid of 
vegetation and susceptible to erosion. Average annual drawdowns 
are expected to be about 27 m, with about eight meters (vertical) 
of drawdown zone visible in June, diminishing to zero in September. 
The majority of vi sitars to the reservoir area are expected in the 
period between these two months. At the head of the reservoir and 
in the present Watana Creek drainage, extensive mud flats could be 
exposed when reservoir water levels are low. In other areas of the 
reservoir, because of unstable soils and melting permafrost, slump­
; ng may occur, creating steep slopes with a beach flattened out to 
the waterline. 

The unavoidable results of creating the Watana reservoir include 
the inundation of native vegetation (Section 3.5, Impacts on 
Botanical Resources) and the loss of two significant natural 
features, namely, Deadman Falls and the Vee Canyon rapids. In 
addition, the project will cause the partial loss through 
inundation of Vee Canyon gorge. 

(iii) Devil Canyon Dam and Impoundment 

The Devi 1 Canyon concrete dam wi 11 be an imposing structure in 
relation to the adjacent rolling topography. The associated 
facilities will also have considerable visual impact on an area now 
aesthetically appealing (Figure 1.2). 

The impoundment will be very narrow, in comparison to the Watana 
reservoir, and thus wi 11 not be as prominent a feature on the 
1 andscape. The water in the reservoir is expected to be clearer 
than that in the Watana impoundment. The pool level will fluctuate 
about 20m on an annual basis (somewhat less than Watana), and the 
steeper slope of the canyon wi 11 further 1 imit the extent of the 
drawdown zone. In the summer months, however, when the majority of 
visitors are expected, the Devil Canyon impoundment will not be 
full; the drawdown zone in June, about 20 m (vertical). will 
diminish to about 5 m in September. 

The Devil Canyon reservoir will unite the surrounding landscape and 
increase viewing opportunities, although the exposed drawdown zone 
will degrade its appearance. Unavoidable negative effects, however, 
will include the loss of the character and diversity of the river 
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valley and the major loss of much of Devil Canyon, with its rapids, 
rock and spruce terraces, and enclosure. Of all the natural 
features in the basin, Devil Canyon is, by far, the most 
significant, the basin being known primarily for this gorge (Table 
8.1, Figure 8.1). 

(b) Borrow Areas 

The locations of borrow sites for construction of the dams are shown in 
Figure 9.8. Borrow areas, in general, create both unnatural forms and 
line and color contrast and are, therefore, seen as visually disruptive 
in a natural setting. Negative aesthetic impacts are caused by denuding 
expansive areas of vegetation, changing the natural topography, perhaps 
creating erosion, and adding spur access roads, all of which contrast 
visually with the surrounding landscape. The evidence of borrow area 
excavation will remain visible for many years. To reduce some of the 
long-term effects of this excavation, the borrow areas will be 
recontoured to resemble natural topography, and the sites will be 
revegetated [Section 3.9 (b)(ii)]. 

Table 8.3 lists the potential impact of the borrow areas for dam 
construction, Areas A-L; (Area C is no longer being considered). Of 
these sites, the highest impact on the area 1 s aesthetic resources will 
perhaps be caused by Borrow Area D, since it is located in low-absorption 
vegetation and is highly visible from both the reservoir and a portion of 
the access road. A reserve area, Quarry A, is located in a scenic 
region. Areas E and F will alter the appearance of the area along 
Tsusena Creek, and although Tsusena Falls is not within either of these 
borrow sites, it is likely that the setting of this exceptional natural 
feature (Table 8.1) will be disturbed. Borrow Area K has the potential 
for infringing on the series of falls on Cheechako Creek; a recreational 
facility has been proposed in this vicinity [Section 7.2 (c)]. Area E in 
the upper Devil canyon reservoir will extend above the full-pool 
elevation, with the result that some surface scarring and modification of 
topography will occur. Borrow Area I will be developed to 15m above the 
existing river elevation, to a maximum elevation of 472 m (1550 ft). 
Therefore, lower portions of the site will be inundated by the Devil 
Canyon impoundment, but at the upper end, it will remain exposed. This 
area will be particularly visible if a proposed recreational facility is 
built at Tsusena Creek for boating access to the Devil Canyon reservoir. 
As with all the other sites, recontouring to resemble natural topography 
will help reduce the permanent impacts. In some cases, borrow areas will 
be used as disposal areas for waste material from dam construction, 
perhaps restoring the original topography. 

(c) Access Route 

The proposed access route (Figure 9.7) runs from the Parks Highway along 
Indian River to Gold Creek and along the south side of the river to the 
Devil Canyon dam site, where it crosses to the north and connects to the 
Watana site. This road into the presently roadless project area 
represents a major influence on the area 1 s aesthetic resources. The 
construction of a road is a long-term linear alteration of the landscape, 
sharply contrasting with the natural background and interrupting the 
unified sweep of the surroundings. A road will also allow public access 
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into a remote region -- a change which has potential consequences for the 
existing resources but also affords many people the opportunity to view 
these aesthetic resources. 

The strong horizontal line created by right-of-way clearing and by the 
road itself will appear incongruous with the natural setting of the 
Susitna basin. Long-lasting visual effects will result, even with 
revegetation of the right-of-way and road construction borrow areas not 
within the right-of-way. While views from the road will be, for the most 
part, attractive, with expansive views from the road segment between the 
two dam sites, in most areas, the transmission line on one side of the 
road will detract from the scene. 

Construction of the permanent access road will be facilitated by a 
pioneer road into the project area. The portions of this pioneer route 
that do not coincide with the permanent access route will be visually 
evident for a long time. 

Table 8.3 also notes the potential effects of borrow areas (1 through 8) 
proposed for the access route (Figure 9.8). The highest degree of impact 
will occur in Area 1. Located in a scenic setting adjacent to the Indian 
and Susitna rivers, Area 1 will be visible from the road and the river, 
from the Susitna bridge crossing, and from other key viewpoints. 
Development of this site will be of particular concern to future 
residents, who are expected to settle in this vicinity as a result of 
state land disposal. 

Area 7 is on the northern edge of Mermaid Lake, a scenic area, and is set 
in low-absorption shrub vegetation along the access route. Area 2, which 
is also set in low-absorption shrub vegetation along the access route and 
visible from key viewpoints, may adversely affect a waterfall. Area 8 is 
located in a tundra region and includes a good view of the surrounding 
landscape. The general discussion of the types of impact caused by 
excavation of borrow areas, as given in Section 8.3 (b), also applies to 
borrow sites for road construction. 

Parking lots and staging areas associated with construction of the access 
road, and its subsequent utilization during dam construction, will entail 
clearing and grading of natural areas. This transition from essentially 
natural to developed 1 and areas will result in loss of vegetation and in 
a reduction of aesthetic character. 

Access will introduce people into previously sparsely occupied land. A 
recreation plan has been developed ('Section 7) to control some of this 
use and to m1n1m1ze adverse effects. Nevertheless, litter and 
disturbance of both vegetative cover and existing recreational sites are 
inevitable. Overuse of some planned road pull-outs (including roadside 
camping) and other facilities may occur. The results of easier access 
may thus be incongruous with the natural setting and may have a 
cumulative negative effect on the 1 andscape. The 1 ake shores (where 
accessible), reservoir perimeters, creeks, and areas of tundra cover will 
not be able to withstand heavy traffic pressure, which wi 11 degrade the 
visual quality of the setting by noticeable vegetative and shoreline 
disturbances. Access will also increase fire hazard; excessive burning 
would alter the landscape, creating texture and color contrasts. 
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Imposing increased activity on a nearly pristine landscape will 
drastically reduce the peace and solitude of the area; the reduction of 
both scenic quality and the potential for wilderness experience will 
cause some previous users to seek these amenities elsewhere. The roads 
and borrow areas seen from the river and reservoir wi 11 alter users • 
visual experience. Planned foot trails, however, will allow visitors to 
view the landscape in a more natural setting (refer to Section 7.2). 

Where the topography is suitable for their use, off-road vehicles (ORV), 
if permitted, would disturb the terrain. The area traversed by the 
access route between the two dam sites, because of its topographical 
make-up and fragile vegetative cover, is extremely susceptible both to 
ORV use and to consequent damage. ORV use on 1 ands of tundra and shrub 
cover types would lead to lang-term vegetative and visual damage, 
degrading the original character of the land. Documented ORV use off the 
Denali Highway has led to severe soil disturbances, left areas denuded of 
vegetation, and formed gullies 6-8 m wide and up to 3m deep (Sparrow et 
al. 1978). If ORV use is restricted, especially in the area between the 
dam sites (as discussed in Section 7.3), such degradation of the 
landscape can be avoided. 

(d) Transmission Line 

(i) Impacts Common to All Study Areas 

The major impact of the transmission 1 i ne will be the creation of 
incongruous lines across the landscape, where existing utility 
corridors are not present, decreasing landscape unity and 
interfering with scenic views by deflecting attention from natural 
scenes. The not i ceab 1 e contrast between man-made structures and 
the landscape•s natural elements is caused by irregular patterns: 
the visibility of towers, because of their height above existing 
vegetation and their color contrast with the surroundings; the 
reflection of the conductors; sizeable clearings of vegetation; 
unconcealed substations; and conspicuous access roads and staging 
areas needed for construction and maintenance purposes. 

Negative impacts on the aesthetic resources will occur where the 
transmission line is viewed against the horizon. is routed along a 
ridge, appears on level terrain with unobstructed views, or crosses 
rivers and gorges. Every effort was made. however. to avoid such 
areas, both in the initial corridor {5-10 km wide) selection phase 
and aga·i.n at the route {0.8 km wide) selection phase of the study. 

Construction activities cause both short- and long-term impact on 
aesthetic resources. The creation of new access where none 
previously existed will add significantly to the potential for 
visual disturbance caused by the transmission line. Again, efforts 
were made to parallel existing ut"ility corridors and to utilize 
existing access whenever appropriate. Discussions of the impact of 
borrow areas, roads, and construction camps appear in Sections 8.2 
(b) , {c) , and {e) . 
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Maintenance activities during the operational phase of the lines 
can also cause adverse impacts as a result of clearing or of 
chemical treatment of the right-of-way. Impacts wi 11 vary 
depending upon the timing and method of right-of-way maintenance 
but can be minimized through careful prescription of maintenance 
techniques. 

(ii) Upper Basin 

The major impact of the upper basin transmission line will be 
degradation of the basin•s wilderness quality; the line will 
disrupt otherwise unobstructed views and will decrease the unity of 
the natura 1 1 andsc ape. This impact wi 11 be experienced most 
severely by users of High Lake Lodge and its surrounding lands and 
waters. The lines will be located within 1.6 km of High Lake and, 
although in the background, will be incongruous with the otherwise 
natural setting of the lodge area. For this reason, an alternative 
route has been proposed, which would locate the lines beyond the 
viewshed of the lodge and its environs. Map M8 in Appendix E3 
graphically presents both route locations. 

Another impact will result from clearing vegetation from one strip 
122 m (400 ft) wide between the two dams (although tall-growing 
vegetation exists only on a small portion of this segment) and from 
a second strip 213 m (700 ft) wide from Devi 1 Canyon dam to the 
point of intersection with the Intertie near Gold Creek. These 
impacts are depicted graphically on Figures 25-36 in Appendix E3. 
The 1 i ne, where vis i b 1 e near the access road and reservoirs, wi 11 
impair the viewer•s scenic experience. Background views of the 
1 i nes from Otter Lakes and from the access road wi 11 be present. 
Foregound and middle-ground views will be evident particularly from 
High Lake (unless the alternative route is selected) and again from 
points along the access road. 

(iii) Healy to Fairbanks and Willow to Anchorage 

The Healy-to-Fairbanks route will cause aesthetic impact at the 
three crossings of the Parks Highway, the three river crossings, 
the two railroad crossings, and two areas where the line is visible 
from and parallels the highway or railroad. Careful placement of 
towers, and whenever pass i b l e, retention of vegetative screens, 
however, wi 11 greatly reduce the degree of impact. Furthermore, by 
closely paralleling the existing transmission facilities where 
appropriate, incremental rather than totally new impacts will 
result. Information on aesthetics appears on Northern Study Area 
Figures (1-24) in Appendix E3. 

The Wi 11 ow-to-Knik Arm route wi 11 cause major visual impacts near 
Willow. Here, the line will cross the Parks Highway and the Alaska 
Ra i 1 road and will be most evident to trave 1 ers on these routes. 
The transmission line route passing west and north of the community 
of Willow could affect the visual setting of this community because 
the line may also be apparent to residents as well as to recreators 
on Willow Creek. The route will likewise disturb the wilderness 
quality of the region and w"il l interfere with natural views. most 
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severely near the Iditarod Trail and the Susitna Flats Game Refuge. 
Between a point southwest of Willow and Knik Arm, the line will 
intrude upon the landscape, although by following existing trails, 
new roads will not need to be built along much of the transmission 
line right-of-way. In addition, existing recreation areas will be 
avoided. Because the route is removed from travel corridors, the 
visibility of the line in this area is low, with the exception of 
the Little Susitna River crossing, which will be relatively notice­
able. Again, the retention of vegetative screens along the river 
banks could significantly reduce the degree of visual intrusion at 
this location. Information on visual quality for this study area 
is presented graphically on Figures 27-48 of Appendix E3. 

For that area east of Knik Arm to the proposed substation south of 
Muldoon Road, visual impacts will be significant. Because of the 
presence and proposed proximity of existing transmission structures 
in this area, however, impacts wi 11 be incremental rather than 
totally new. To help mitigate these impacts, tower and conductor 
materials, spacing, and design could approximate closely that which 
is already present. 

(e) Construction Camps and Villages 

The current plan is to build temporary construction camps (single worker 
housing) and vi 11 ages (family housing) at both Devil Canyon and Watana. 
The village at Devil Canyon will be removed after construction, but the 
Watana village is planned as a permanent town site. The construction 
camps and village sites will be incongruous with the existing natural 
landscape, and the concentrated, constant human use therein will disturb 
the scene. Permanent and temporary human use will introduce waste 
disposal sites, litter, and leisure activities potentially damaging to 
the environment in an area now relatively free of human imprint. 

Large numbers of people will be using the construction camps and villages 
for considerable amounts of time; as a result of this pressure, the sites 
and their immediate vicinities will undergo significant changes in 
character. Site preparation will include clearing of vegetation, which 
will create long-term alterations to the sites. Human activity will 
create paths throughout the vicinity and, as a result of anticipated 
heavy use, will affect any nearby streams or lakes. The aesthetic 
resources in the area of the housing facilities will evidence visual 
alteration long after the facilities are removed and the property 
restored. The types of impacts associated with the town site at Watana 
are similar in nature, but of a lesser degree because of the few people, 
though longer term because of the permanency of the town. 

A subjective evaluation of the visual impacts associated with the 
construction camps and village sites at Watana and Devil Canyon is 
included in Table 8.3. The sites at Watana will be quite visible because 
of the re 1 at ive ly 1 ow absorption capabi 1 ity of the shrub community and 
because the sites are within the viewsheds of portions of the access road 
and reservoir. On the other hand, the proximity of the sites to the dam 
construction site serves to concentrate the impact in a 1 imited area. 
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Creation of the Devil Canyon camp and v-illage will require the clearing 
of trees, giving rise to contrasts of texture, color, and line between 
the facility and its natural environment. Because of the higher 
absorption capabi1 ity of the surrounding spruce-hardwood forests, 
however, and owing to other micro-relief factors, the Devil Canyon 
facilities will likely be shielded from most viewsheds. Also, no 
permanent town site is currently planned for Devil Canyon. Thus, while 
the impact on aesthetic resources will be significant, it will be 
lessened at the Devil Canyon site. 

The sites of any temporary camps for road and transmission line 
construction crews are presently unknown, so specific impacts cannot be 
discussed. If such camps are located, bu-Ilt, and maintained in an 
environmentally sensitive manner and if the sites are later restored with 
the same concern, then the camps• impact will be relatively short-term. 
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Feature 

Devil 
Canyon 

Vee 
Canyon 

Clear 
Valley 

Deadman 
Fails 

Tsusena 
Fails 

1 - 1 

Location 

Susitna Riv.er, 
west end of 
project area 
T.32N, R.1W., 1E., 
and T. 31 N. , R. 1E., 
S.M. 

Susitna River, 
east end of 
project area 
T.30N., R.10E., 
Sec. 11 & 12, S.M. 

Approx. 6 km 
south of Fog Lake 
2230 T.30N., 
R.SE., Sec. 5, 8, 
17, 20, 29, 34., 
S.M. 

Near mouth of 
Deadman Creek 
T.32N., R.SE., 
Sec. 26.,. S.M. 

Above mouth of 
Tsusena Creek 
T.3ZN., R.SE., 
Sec. 20, S.M. 

1 

TABLE 8.1: EXCEPTIONAL NATURAL FEATURES 

Description 

A steep-sided 1 nearly enclosed gorge,. its aides alter·nating spruce-covered 
terraces and rock-bound walls, constf'icts• the channel of the Susitna River, 
producing an 18 km stretch of turbulent w.hitewater. Two narrow falls, flowing 
through deeply incised crevasses,. plumme-t a distance to the river below. Devil 
Canyon combines unus.ual geo_logy, hydrology, and aesthetics with uncommon 
recreational opportunities, such as kayaking, to render it a unique 
natural feature in both the project area an~ the state of Alaska. 

Vee Canyon occupies a double hairpin bend in the deeply cut channel of the Susitna 
River, creating a stretch of whitewater. The canyon walls are composed of very 
steep rock ridges and are unusually colorful, the rock often interlayed with 
marble and green schist. Vee Canyon, more visible than Devil Canyon and with its 
walls more open, is excep-tional in its scenic beauty. 

Clear Valley contains unusual flat surfaces raised off the valley floor and 
surrounded by meandering streams; the valley's dominant feature is its visually 
apparent geological history. Geologically, the valley is fairly young and contains 
good examples of lateral moraines. Clear Valley contrasts significantly with the 
surrounding viewscape; the valley is unusual for its geologic features. 

Deadman Falls with an elevation of 521 m (1710 ft) is one of the largest and most 
scenic waterfalls in the project area. Deadman Creek surges over loose rocks in 
its incised channel, plummeting straight down over ro.cky slopes and outcrop.pings 
into a clear boulder-~ominated pool, a pool often veiled in vapor. 

Clear and turbulent, Tsusena Creek drops nearly 60 m as it rushes over a steep, 
rocky cliff, creating a waterfall of considerable volume,. which cascades into a 
large, deep, rock-enclosed pool. The view of the waterfall;. creek; rock 
outcroppings; and dense, green vegetative cover is impressive. 



Feature 

Devil 
Creek 
Falls 

Big 
Lake 

Mt. Watana 
Cirque 
Lake 

Tyone 
River 

'c,"J,C"J .,,I 
~ ,{ 

Location 

Above mouth of 
Devil Creek 
T.32N., R.2E., 
Sec. 20., S.M. 

N.E. of proposed 
Watana dam site 
T.22S., R.3W., 
Sec. 1B, 19, 30, 
T.22S., R.4W, 
Sec. 25., F .M. 

East of VABM Mt. 
Watana T.30N., 
R.7E., Sec. 2., 
S.M. 

East end of 
project, area 
confluence with 
Susitna River 
T.30W, R.12E., 
Sec. 9., S.M. 

"" J .I 

TABLE B.1 (Continued) 

Description 

Devil Creek, constricted by a narrow opening between jagged rock walls, plunges 
over the steep embankment in a narrow, contained flow before fanning out and 
cascading to the pool below. The irregular pattern of the waterfall, against bare 
rock and surrounded by the densely vegetated, incised creek valley walls, creates a 
scene of high aesthetic appeal. Elevation 579 m (1900 ft). 

Big Lake, largest lake in the project area, is a prime example of a lake held in 
by a terminal moraine. Big Lake's proximity to Deadman Lake and, from Big Lake, 
the panoramic view of the Alaska Range and nearby Deadman Mountain combine with 
the lake's observable glacial origin to create an area that is noteworthy for both 
scenic and geologic features. 

A cirque lake high on Mount Watana provides a scenic interpretation of the area's 
glacial history. The cirque contains a pristine lake, simple in outline and 
distinguished by th~ natural amphitheater formed on three sides by towering scree 
slopes, with a scenic view of the valley from the remaining side. 

The slow-flowing, dark, and clear Tyone River, near its confluence with the 
Susitna River, is flanked on its south shore by starkly contrasting chalk-colored 
cliffs. These are composed of lacustrine deposits left behind by an expansive 
preglacial lake, one of three such lakes of significant size recorded in Alaska. 
This particular region of the Tyone River is exceptional for its prominent glacial 
remains, scenic white bluffs, and dark/clear river. 
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Feature 

Fog 
Lakes 

Stephan 
L eke 

Watana 
Lake 

Swimming 
Bear 
Lake 

(unnamed 
lake) 

~--0 

De ad man 
Mountain 

,_l 

Tsusena 
Butte and 
Tsusena 
Butte Lake 

<C:::. -J "l -- 1 -) 

Location 

Sections 3, 7-11, 13, 18, 
T31N. ,R.5E., and Sections 
5, 7, B, 1B, T.31~., R.6E., 
S.M. 

Sections 2, 3, 9-11, 16, 
1 7 , 2 0 , 2 1 , T • 3 ON • , 
R . 3 E. , S. M. Bet we en 
Watana and Devil Canyon 
dam sit~s on south side 

Sect i on 6, T. 3 0 N. , R • 8 E . , 
S.M. Section 1, T.30N., 
R.7L, S.M. Section 36, 
T.31N., R.7E.) S.M. 
Section 31, T .31N., 
R • BE. , S.M. East of Mt. 
Wet ana 

Section 4, T.32N., R.3E., 
S.M. Sections 32, 33, 
T.33N., R.3E., S.M. B-10 
km ·north of VAB•M Devil 
near proposed access 
route 

Sections 6, 7, 17-20, 
29-32, T.21S., R.3W., 
F.M. Sections 1, 2, 11-
14, 23-2-6, 34-36, T.21S., 
R. 4W. , F. M. 

Sections 16, 20-22, 27-
29, T.33N., R.5E., S.M. 
North of Watana dam site 

-- J --1 -· "l 
-~-o:: 
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TABLE B.2: OTHER IMPORTANT NATURAL FEATURES 

Description 

Five lakes in proximity to one another:; average :surfac-e area is 109 ha, 
with no lake smaller than 56 ha. 

The longest lake immediately adjacent to the project area, it measures 7 km 
in length, and is the nearest lake to the project are with a run of salmon 
and one of the few with relatively high recreational use. 

Mount Watana, rising directly to the west of Watana Lake, provi~e:s an 
aesthetically pleasing setting f•or the high (914 m) lake. 

One of the hi~hest lakes in the project area, Swimming Bear Lake (Ms. K. 
Oldham, pers. comm.) is a larg.e alpine lake set in mat and 
cushion/sedge-grass tundra surrounrlings. 

Isolated Dearlman Mountain, reaching a height of 1fB4 m, ov~rsharlows 

Deadman Lake and Big Lake. 

A prominent butte (1341 m), Tsusena Butte rises above 
one of the deepest lakes in the project area (34m). 
comprised of two irregularly shaped segments. 

Tsusena Butte Lake, 
The lake is 

1 



Feature 

Chulitna 
Butte 

Cheechako 
Falls 

Mount Watana 
Falls 

Spearpoint 
Falls 

(unnamed 
falls) 

Devil's Club 
Falls 

(unnamed 
falls) 

Location 

Sections 22, 27, T.33N., 
R.2W., S.M. South of 
Hurricane 

Sections 4, 8, 9, T.31N., 
R.1E., S.M. First 
creek southeast of 
Devil Canyon dam site. 
Elevation: 510 m. 

Section 33, T.31N., R.7E., 
S.M. On north side of 
Mount Watana. 
1370+ m. 

Elevation 

Section 1, T.31N., 
R • 7 E. , S • M • In an 
easterly direction, 
first creek past 
Watana Creek and 
Susitna River 
confluence on the 
north side. 
Elevation 625+ m. 

Section 11, T.31N., 
R • 2 W • , S • M • In an 
easterly direction, 
first creek past 
Gold Creek and 
Susitna River 
confluence on the 
south side. Near 
Borrow Area 2 for 
access road. 
Elevation: 297+ m. 

TABLE 8.2 (Continued) 

Description 

Chulitna Butte overlooks the Alaska Railroad's past and present communities 
and provides an accessible viewpoint of part of the project area from the 
Parks Highway. 

A series of five waterfalls along Cheechako Creek, set in a steep gorge. 
The two largest falls are approximately B m apart, with pools and rocky 
cliffs, and surrounded by thick mats of moss and other vegetation. 

A waterfall flows over a deeply incised rock gorge interlaid with black 
and white marble; barren tundra surrounds the falls, and a mist hangs above 
it. 

Four waterfalls occur along a relatively small creek. The largest one is 
below the others in a large, hollowed-out area. (Named for a spearpoint 
that was discovered in one of two nearby archeological sites.) 

Devil's Club Falls is a scenic waterfall, easily accessible from the 
Susitna River below the Devil Canyon rapids. (Temporarily named for the 
abundance of devils club that is present all the way up to the falls). 
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TABLE 8.3: POTENTIAL AESTHETIC IMPACTS OF BORROW AREAS AND HOUSING SITES 

CATEGORY DAM BORROW AREAS ACCESS ROAD BORROW AREAS VILLAGE SITES CONSTRUCTION CAMPS 
(b) (b) (c)(b) (b) (b) Devil Devil 

A B D E F G H I J K L 2 3 4 5 6 7 8 Canyon Watana Canyon Watana 

Viewshed 

from Access 

Route 3 * 5 4 5 * 0 0 * 2 * 5 5 3 4 4 * 0 4 4 5 2 5 

Viewshed 

from (d) (d) (d) (d) 

Reservoir( s) 5 * 5 5 0 * 3 5 * 2 * 5 5 4 0 0 * 0 0 0 5 2 4 

Vegetative 

Cover 5 * 4 3 4 * 4 3 * 2 * 4 3 3 3 3 * 4 5 3 5 4 5 

Accessible 

Viewpoints 4 * 5 4 5 * 3 3 * 2 * 5 2 2 3 3 * 4 5 3 5 4 5 

Visual 

Setting 4 * 5 5 5 * 5 3 * 5 * 5 5 3 2 3 * 5 4 2 5 4 5 

a. A subjective numerical scale is used with 5 representing a great impact and 1 a small or negligible impact; 0 represents no 

impact at all. 

b. Inundated by reservoir. 

c. Most of borrow area inundated. 

d. Relatively high probability would be in Susitna River viewshed below Devil Canyon dam site. 



LEGEND 

• WATERFALL 

* CANYON 

• LAKE 

_A RIVER 

*VALLEY 

0 PARTIAL/TOTAL INUNDATION 

Elevation over 4000 ft. 

O ....... ~::::iiiiiiiiiii~10 Miles 

0 15 Kilometers 

.. l 

EXCEPTIONAL NATURAL FEATURES (SYMBOLS) 
AND OTHER IMPORTANT NATURAL FEATURES 

PREPARED BY TES I UNIVERSITY OF ALASKA 

.. ·.·.·. 

; 

FIGURE 8.1 [ii] 



-

-

9 ~.REPORT ON LAND USE 

The land use analysis involved an assessment of the direct and indirect effects of 
the proposed Susitna hydroelectric project on la.hd use. The analysiS was designed 
to evaluate changes in land use that would octur with and without the project, 
including the effects of the proposed dams, reservoirs, access transportation 
system, and transmission line routes. 

Three study areas (Zones 1, 2. and 3) were defined for analysis (Figure 9.1). 
These zones were designated according to geograph it and 1 and use rel at i onsh ips with 
the proposed project and extend to varying widths from the river between Gold Creek 
and the mouth of the Tyone River. 

Zone 1 was designated to include those structures ahd 1ahd uses which would be 
affected by inundation. Zone 2, extending about 10 krn (6 mi) from the river, is 
based upon the locations of lakes which characteriZe aggregat10hs of land use. 
Zone 3, which extends approximately 20 km (12 mi) beyond Zone 2, is characterized 
by fewer ag~regations of land use; existing structures and land use are sparse. 

The methodology for the 1 and use analysis was to assess past, present, and future 
lartd use. Present developed land uses in the Susitna project area are subtle and 
widely dispersed. Aerial photographs and topographic maps were used to locate 
cultural features such as trails, structures, and other indications of past and 
present land use. To aid in identifying present dispersed land use activities, an 
oral history technique was employed: residents in adjacent and other areas.were 
interviewed, Determinations were made as to present patterns Of human 1 and use 
within the project area and the forces which created different types of land use. 
Aerial and ground truthing methods were utilized to verify many of the present land 
use patterns discerned from the ora1 history interviews. 

Additional information was obtained from reports and interviews with federal, 
state, and local agency personnel concerning past, present, and possible future 
land use activities ih the project area. 

9.1 - Existing Land Use ih Project Area 

HiStorically, access has been a determinant of the types and level of land 
use in the Upper Susitna River basin •. t:arly access to the area for trapping 
was by dog teams and showshoei ng, When the price for furs dropped, , some 
trappers turned to the more lucrative occupation of acting as guides to sport 
hunters. Commercial bush pilots provided access to the area using lakes and 
tundra airstrips for 1anding. By the early 1910's, use of the area by 
private pilots during hunting seasons had somewhat reduced the need for 
hunting guides. 

(a) General Patterns 

Present Hand use patterns in the project area reflect the deep ties 
people of the area have with the land as a source of food, shelter, 
income, and recreation. Although land use developments ate dispersed, 
present use and activity patterns can oe discerned frorn analysis of known 
historic uses in the project area and by 1oca~ing actual remnants of past 
activity. ~ 
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Access trails provide indications of past land uses and their influence 
on present use patterns. Trails provided access into the project area 
for subsistence hunting, fishing, and trapping, and today these same 
routes, undoubtedly undergoing some changes, provide access to scattered 
cabins and to the region in general for recreational purposes. 

Existing use patterns in the project area have been identified for 
hunting, fishing, trapping, mining, and recreation. Brief descriptions 
of each land use activity follow. The most intensive land use activity 
is concentrated along the major highways, and in the southern part of 
Mat-Su Borough well to the south of the project area. Except for 
hydroelectric power studies, most activity within the project area is 
related to recreation or mining and, as mentioned, is subtle and 
dispersed. 

(i) Hunting 

Hunting within the Susitna project area became popular in the 
l960 1 s. Two hunting lodges located within the Zone 2 study area, 
one on High Lake and the other on Stephan Lake, have catered to an 
international clientele. Guests at the lodges fly or hike from the 
1 edges to sma 11 outreach camps on 1 akes or streams for stays of a 
few days at a time. 

Lodges typically handle 15 to 25 guests at a time and about 40 
guests per season. The increasing popularity of sport hunting in 
the 1960 1 s caused an increase in the number of small cabins on many 
of the 1 akes in the project area. Both guided and non-guided 
hunting occur wi.thin the project area, particularly near Stephan, 
Fog, Clarence, Watana, Deadman, Tsusena, and Big lakes in addition 
to many of the area•s smaller lakes. Both lodges and cabins 
provide the field bases for many hunters. 

(ii) Fishing 

Fishing in the project area occurs singly or in close association 
with other activities, such as hunting and trapping. Fish present 
in the area•s lakes and streams include burbot, grayling, rainbow 
trout, Dolly Varden, lake trout, and whitefish. Salmon migrate up 
Indian River and up the Susitna as far as Portage Creek. Consider­
able fishing for lake trout, grayling, and salmon occurs in the 
Stephan Lake - Prairie Creek drainage. Salmon fishing occurs in 
lower Portage and Chunilna (Clear) creeks and Indian River. 
Fishing in Fog, Clarence, Watana, Tsusena, Deadman, Big, and High 
lakes appears to be associated with other activities such as 
hunting, summer cabin use, and mining. There is little stream 
fishing elsewhere in the project area. 

Trapping activity has declined over the past 30 y~ars, although 
recently there has been a slight increase lr. trapping. Present 
trapping in the project area occurs !ilost"Jy on the south side of the 
Susitna River near Stephan and Fog lakes. Some trapping also 
occurs near Tsusena Creek and Clarence and High lakes. 
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( i v) Mining 

Mineral exploration and m1n1ng have been limited in the immediate 
project area. Typical of the mining done in the upper Susitna 
River basin since 1930 is a low density of claims characterized by 
intermittent activity. Nevertheless, mining has played a key role 
in the land development of the upper river region, particularly 
along Valdez Creek. 

Placer mines working alluvial deposits for minerals are found in 
sites throughout Mat-Su Borough. Active mining has been more 
concentrated in Gold, Chunilna (Clear). and Portage creeks than in 
other areas of the upper Sus itna basin with some other active 
claims around Stephan and Fog lakes, Jay Creek, and the Watana 
Hills east of Jay Creek. Mining at Gold Creek was active from the 
early 1950 1 s through the late 1970•s; most claims were gold, 
copper, and silver placer mines. A concentration of at least six 
mining claims has existed on Chunilna Creek where gold placer 
claims have been worked since the late 19th century. Mining has 
occurred in the Portage Creek area since the late 19th century, but 
only one claim remains active (see Section 5.7). 

Coal is the major mineral resource in l'v1at-Su Borough. Although 
extensive deposits of varying quality are located in the river 
valley areas, no coal mining activity occurs in the project area. 
Most coal is mined to the south and west of the project area; much 
of it is used for household fuel. 

(v) Hydroelectric Research 

Following preliminary studies, the Bureau of Reclamation proposed 
in 1952 that the Susitna be considered for potential hydroelectric 
development. Since then, there have been many feasibility, design, 
and environmental studies of the proposed inundation zone and 
adjacent areas. Comb·ined, these studies have probably contributed 
more total man-days of use in the area in the past twenty years 
than all other uses. 

(vi) River Boating/Floating 

Boating within the project area has involved research, fishing, or 
recreation. There is considerable summer boating on many of the 
lakes including Clarence, Watana, Fog, Stephan, Tsusena, High, 
Otter, Bear, and Dawn. Individuals and riverboat services out of 
Talkeetna travel up the Susitna and Talkeetna rivers. Some of the 
services offered include day trips to Devil Canyon; drops at camps 
for hunting, fishing, and photography; and canoe hauls to many 
tributary streams. 

Raft float trips are taken from the Denali Highway on the Sus itna 
or .Tyone rivers down to either just above Vee or Devil canyons 
where rafters portage to below Devil Canyon and float to Talkeetna. 
Some canoeing and rafting takes place from just below Devil Canyon 
to Talkeetna. Boating below Devil Canyon is further discussed in 
Section 9.1 (e). 
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(b) Land Use Developments 

Existing land use developments are associated with hunting, fishing, 
trapping, food or equipment storage, research, recreation, and mining. 
Categories covering the frequency with which structures are used are 1) 
no use, 2) seasonal use--past, 3) seasonal use--present, 4) seasonal 
use--past and present, 5) year round use--past, 6) year round use-­
present, 7) year round use--past and present, and 8) no use information. 

Most of the developments, whether structures or discrete objects, are 
associated with some means of access. Unpaved roads and trails were or 
are presently used for access to certain points in the project area. 
Vehicles such as tracked vehicles (Cats). four-wheel drive vehicles, 
rolligons, dog sleds, and horses have been used for freighting, for 
transportation within the area, and for access to the project area. 
Airstrips on gravel bars or flat ground are commonly located in proximity 
to other historical artifacts such as cabins, trails, or lodges. Trails 
emanate primarily from existing structures and connect them with 
airstrips, lakes (on which a ski or float plane can be landed), fishing 
streams, or other structures. 

Geographical zones within the project area (as designated in Figure 9.1) 
provide an approximate measure of development locations and types of use 
in proximity to the Susitna River. Both historically and currently, 
the sparsely d i st ri buted deve 1 opments throughout the project area have 
been used predominantly on a seasonal basis. The majority of the land 
use developments or artifacts have been utilized for hunting, fishing, 
trapping, boating, mining, and other general recreation purposes, such as 
cross-country skiing or photography. 

( i ) Zone 1 

Types of developments located in Zone 1, the inundation zone plus 
61 m (200ft), include structures, trails, and airstrips. 

Ten isolated structures are located in Zone 1 on the shores of the 
river or on its steep banks (Table 9.1 and Figure 9.2). 
Historically, these structures were line cabins for trapping and 
structures used by transient fishermen, boaters, hunters, and for 
research. Of the ten structures, only three are maintained and 
then only used on a seasonal basis. Two others, though not 
actively maintained, appear to be sporadically used by transient 
hunters, fishermen, or boaters. The remainder are not currently 
used or usable. 

( i i) Zone 2 

The greatest number of existing 1 and use deve 1 opments and hi stori­
cal artifacts are located in Zone 2, the 10 km (6 mi) corridor 
which flanks Zone 1 on both shores of the Sus itna. Zone 2 is a 
much smaller area than Zone 3, yet there is more evidence of use 
within Zone 2 than within Zone 3. Types of developments found in 
Zone 2 include structures, trails, roads, airstrips, and mines. 
General types of use associated with these artifacts consist of 
hunting, trapping, fishing, boating, mining, recreation, and 
research. 
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Although the primary distribution of uses throughout the project 
area is low in density, particularly noteworthy in Zone 2 is the 
occurrence of aggregations of existing developments and historical 
artifacts. The nuclei of these aggregations are the small lakes 
and lake systems located throughout Zone 2, which provide access by 
air. Like the single, scattered land uses in Zone 3, the 
aggregations of developments consist of cabins and related 
structures, lodges, roads, trails, and airstrips. Table 9.2 and 
Figure 9.2 present information on Zone 2. 

(iii ) Zone 3 

Existing structures within Zone 3, the outlying influence zone, 
are located within a 20 km (12 mi) ribbon of land which flanks the 
lower and upper portions of the Zone 2 boundary. The 21 structures 
in Zone 3 have historically been associated with land uses such as 
hunting, fishing, trapping, mining, boating, research, and other 
types of recreational use. Fourteen of the 21 structures are 
currently used during some portion of the year. 

Aggregations of use, although they exist, are much 1 ess common in 
Zone 3 than in Zone 2 and occur in the areas of Chun i 1 na and 
Prairie creeks south of the project area. A summary of existing 
structures within the area is presented in Table 9.3 and Figure 
9.2. 

(iv) Summary of Land Use Patterns in the Project Area 

The combined factors of the size of the Susitna project area, 
its isolation, and its location in a subarctic environment result 
in extremely low-density land use. The history of the project area 
provides information concerning the deeply rooted values of the 
peop 1 e for whom the 1 and is still a source of income, food, and 
related subsistence activities, and recreation. The development of 
land use has been a slow, evolutionary process involving 
utilization of the resource base. Many historic uses are relevant 
in assessing present land use patterns, and indeed many of the 
remnants of past uses shape present patterns. Structures verified 
through aerial truthing are shown by land use zones in Tables 9.1 -
9.3 and are summarized in Table 9.4. The major trail access routes 
into the project area, although not structures, represent 
substantial environmental modifications and reflect general use 
patterns; they are presented in Table 9.5. Figure 9.3 gives the 
locations and types of uses of developments where these are 
sufficiently clustered to be identifiable on the ground. Thus, 
intensity of use might refer to a series of isolated cabins lining 
a shoreline, as at Stephan Lake, or to several small mines 
clustered together, as at Chunilna Creek. 

(c) Wetlands and Floodlands 

Within the approximate boundaries of Zone 1, there are 12,579 ha (31,083 
a) of wetlands of various types, including riverine. These are 
summarized in Table 3.7. In the vicinity of the proposed Watana 
impoundment, there are 10,913 ha (26,966 a), and in the vicinity of Devil 
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Canyon, there are 1,666 ha (4,117 a). The table indicates the sizes and 
types of wetlands in relation to the proposed impoundments, dams, and 
spillways; camps, villages, and airstrip; and borrow areas. Cover types 
(including wetland types) are shown on Figures 3.2 through 3.4. A map of 
wetlands alone is included in the 1980 Annual Report on Plant Ecology 
Studies (APA 1981). 

Floodlands have been identified for the Susitna River downstream from 
Devil Canyon to Talkeetna. A map of vegetation types in this floodplain 
is included in the 1980 Annual Report on Plant Ecology Studies (APA 
1981). 

(d) Land Stewardship 

Prior to the Alaska Act, Statehood, and the Alaska Native Claims 
Settlement Act, the entire Susitna drainage area was mostly federally 
owned. There were no agency resource management plans for the area and 
very little resource exploitation, except for some minimal mining and 
timbering. A major limiting factor to development of the area has been 
access. It has not been economically feasible to utilize the resource 
base of the area. 

(i) Ownership Patterns 

The Susitna River proper and immediately adjacent lands along with 
the bench country around Stephan and Fog 1 akes extending eastward 
to the Kosina Creek drainage have been selected by Cook Inlet 
Region, Inc. (CIRI) and associated Native village corporations. 
The State has selected land entitlements on the north side of the 
proposed reservoir between the remaining federal lands and the 
Native lands (Figure 9.4). In the areas designated for the Cook 
Inlet land trade, the State will select all those lands that are 
not selected by the Natives. Matanuska-Susitna Borough owns no 
lands in the project area. 

Two state land disposal sites (Figure 9.4) exist near the Indian 
River in the westernmost part of the project area just north of the 
Susitna River. The Indian River Subdivision (T33N, R2W S.M.) lies 
near mile 168 of the Parks Highway, northwest of Chulitna Butte and 
contains approximately 518 ha (1,280 a) of land. The disposal area 
has been subdivided into roads and some 139 lots averaging about 2 
ha (5 a) per lot. South of this subdivision is the Indian River 
remote parcel, located northeast of the confluence of the Susitna 
and Indian rivers. This remote parcel (T31-32N, R2W S.M.) is 
located just eat of and, at some places, adjacent to Denali State 
Park. The Indian River Remote Parcel is comprised of 2,590 ha 
(6,400 a). Approximately 607 ha (1,500 a) in 75 parcels is being 
disposed of. 

These land disposals, along with scattered private parcels of land, 
represent the only real dedication of a given piece of land to a 
particular use. Table 9.6 displays various land holdings in the 
vicinity of the proposed project and Table 9.7 summarizes those 
holdings by status/ownership category. 
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(ii) Land Use Management 

Personnel employed by responsible land managing agencies were 
interviewed to gain information about present and future programs. 
The results are summarized in Table 9.8. 

One federal agency, one state agency in addition to the Alaska 
Power Authority, one borough, and one regional Native corporation 
have various management concerns in the project area. These 
entities are the t5ureau of Land lvJanagement (U.S. Department of 
Interior), the Alaska uepartment of Natural Resources, Matanuska­
Susitna Borough, ana the Cook Inlet Region, Inc. and associated 
village groups. 

Federal lands to the north of the project area are managed by the 
Bureau of Land Management (BLIVJ). These lands are included in the 
Denali Planning Block, for which a land use plan has been approved. 

Management in the Oenal i Unit ana those areas not yet conveyed to 
the Natives or the State is essentially passive. Very few 
management activities are taking place. 

BU"i 1
S main objective is to protect the natural environment of the 

area, with particular attention to caribou calving areas and river 
recreation routes. Fire control is also a current management 
consideration; BU"' has a cooperative fire control agreement with 
the State of Alaska that covers the project area. 

BLM is also developing regulations for the management of public 
easements across Native lands. Lands in the project area that have 
been identified for conveyance to the Natives have a total of six 
easements across them. These include: an access trail 15m (50 
ft) wide from the Chulitna wayside on the Alaska Railroad to public 
lands immediately east of Portage Creek; a state site easement and 
trail easements on Fog Lake No.4; a site easement and trail 
easements on Stephan Lake; and an access trail running east from 
Gold Creek. Easements were only identified when it was shown that 
access to public lands was not possible from any other public land 
area. There are no easements immediately adJacent to the Susitna 
River above Gold Creek. 

Finally, t3LIYI is also developing a wilal ife habitat management plan 
in cooperation with Alaska Department of Fish and Game (ADF&G) for 
the Alphabet Hills between the Tyone and i"laclaren rivers (Tl1-12 N, 
R2-9 W, Copper River JVJeridian). This plan will involve moose 
habitat manipulation. As yet, however, only study plots for this 
project have been mapped out. 

Most State lands fall under the jurisdiction of the Alaska 
Department of Natural Resources (ONR). As indicated, the State is 
disposing of 607 ha (1,500 a) of remote housing parcels and 518 ha 
(1280 a) in a subdivision. These aisposal areas (located north and 
south of Chulitna) are west of the project area and in the vicinity 
of the proposed access route. 
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In the project area, the State has done only a resource assessment 
for those lands it is proposing to select. Planning for State 
lands in this area will not occur before 1983. 

Matanuska-Susitna Borough is involved in three separate management 
efforts which affect the project area. These are the Mat-Su 
Borough Comprehensive Plan (1970), the Talkeetna Mountains Special 
Use District, and the Mat-Su Borough Coastal Management Program. 
The current Mat-Su Borough Comprehensive Plan (1970) contains very 
1 itt 1 e discuss ion of the Sus itna area 1 ands. The borough has 
already selected more than its entitlement and is concentrating its 
selections in the lower Susitna basin near existing highways. 
Thus, it is unlikely that the borough wi 11 select any 1 ands in the 
project area. 

The borough, by ordinance, has created the Talkeetna Mountains 
Special Use District, through which the borough can exercise plan­
ning and zoning authority over all lands with·in the district 1 s 
boundaries. The Special Use District includes the project area. 
The ordinance provides for mult·iple resource use of the district, 
and takes into account unique scenic values. Thus, lands within 
the special use district are subject to permit requirements for 
specified developments (roads, subdivisions, etc.). 

The borough is updating its comprehensive plan and additional 
studies are being performed. The project area is considered a 
mixed use zone which would permit hydro development. Management 
objectives for the project area will probably not be refined until 
the current hydro studies are complete. 

Through a cooperative arrangement with the Office of Coastal Zone 
Management (National Oceanic and Atmospheric Administration, U.S. 
Department of Commerce) and the Alaska Coastal Management Program 
(Division of Community Planning, Alaska Department of Community and 
Regional Affairs), Mat-Su Borough is preparing a Coastal Management 
Program. Preliminary studies were completed in r~ay, 1981; the 
Susitna River through Devil Canyon was designated to be within the 
biophysical boundaries of the program (Figure 9.5). Program 
results to date pro vi de for a pre 1 irni nary determination of uses 
subject to the program guidelines including, specifically, hydro­
electric development in Devil Canyon. The appropriateness of this 
use is to be reviewed as resource analysis continues in subsequent 
phases of the program. 

The Cook Inlet Region, Inc. received conveyance of selected Native 
lands to hold in trust until these lands are conveyed to the appro­
priate villages (Chickaloon-Moose Creek, Tyonek, and Knik). 
Currently, no land· management activities are being carried out. 
When the villages obtain their lands, the different village owner­
ships wi 11 create a checkerboard pattern. Immediate 1 and problems 
and land reconveyance to villages are being handled by the Village 
Deficiency Management Association, a group made up of representa­
tives from each of the concerned villages. Because of the checker­
board nature of future land ownership, any management of Native 
lands may be undertaken by this association. 
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The results of the interviews with BLM, DNR, Mat-Su Borough, and 
the Cook Inlet Region. Inc. are meaningful within the context of 
general resources management in present-day Alaska. Agencies, the 
Native corporations, and the private sector have been heavily 
involved in the selection and transfer of land ownership under the 
Alaska Statehood Act and the Alaska Native Cla·ims Settlement Act. 
Because of the uncertain outcomes of the Alaska National Interest 
Lands Conservation Act (ANILCA) and the proposed Sus itna 
hydroelectric project, 1 ittle attention has been given to actual 
land management. Furthermore, the area has not been exploited in 
the past because it was not economically feasible to do so. It is 
still not economically feasible to mine and process what minerals 
exist within the project area, although improved access may improve 
the economics of exploitation. Discussions with land 
owners/managers and consideration of present market conditions 
indicate that without the project little change is likely to occur 
soon in existing land use patterns, regardless of changing 
landownership. Even if the State of Alaska or the Cook Inlet 
Region, Inc. and village corporations sell remote parcels 
surrounding the accessible lakes, it is unlikely that there will be 
any significant change until access into the area is improved. 

(e) Downstream Navigation 

The Susitna River, downstream of Devil Canyon, has long provided a major 
means of access into the region. The Susitna is navigable from its mouth 
in Cook In 1 et to the area around Portage Creek. The Sus itna River has 
been determined by BLM to be navigable as far upstream as Devil Canyon 
based upon (1) prior use by a boat for any purpose and (2) suitability as 
a highway of commerce since Alaska Statehood in 1959. Beyond Devil 
Canyon no determination of navigability has been made by BLM. The U.S. 
Coast Guard considers the Susitna River between Gold Creek and the Tyone 
River to be non-navigable due to shifting sand and gravel bars and 
shifting channels. 

A variety of craft are used on the downstream portion (below Devil 
Canyon) of the Susitna, including rafts, canoes, airboats, and 
riverboats. In addition, floatplanes are used throughout the Susitna 
drainage area. Considerable boating is done along the Susitna, 
particularly near boat launches at Willow Creek, Talkeetna, Kashwitna 
Landing, and Sunshine. Boats are used for fishing during the warmer 
months of the year and as a means of access to hunting areas in the fall. 
Riverboat services, several of which are based in Talkeetna, are 
increasingly popular and provide trips up the Susitna and Talkeetna 
rivers for recreationists and others wishing to reach inland areas not 
otherwise easiiy accessible. 

Most boating activity is concentrated on the Susitna and Talkeetna 
rivers. The Yentna River and its tributaries, the Skwentna and Kahiltna 
rivers, the Deshka River (Kroto Creek), and Willow and Pdexander creeks 
all receive some use. The Yentna is used for fishing, other recreation, 
and as access to hunting areas. The Deshka River receives extensive use 
by sport fisherman during salmon runs. The Talkeetna River receives 
heavy use for trapping, subsistence, recreation, and mineral development 
purposes. Riverboats, many with jet units, utilize portions of the 
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Talkeetna River in the summer. From just below Devil Canyon to north of 
Ta.lkeetna, the Susitna is highly regarded and utilized by rafters and 
kayakers. The rapids of Devn Canyon are considered world class white­
water, but few kayakers have successfully negotiated the gorge. 

In the winter, the Susitna River is used as an avenue of transportation 
by means of dogsleds and snowmobiles. These means of transportation are 
used for purposes such as trapping, recreation, and travel between 
Trapper Creek and Talkeetna. 

9.2 -Land Uses With the Project 

(a) Project Facilities 

Figure 9.7 shows the locations of proposed project facilities in the 
upper Susitna basin. Locations of the dams, impoundments, access road, 
construction carnps and villages, borrow areas, and related facilities are 
indicated. Brief descriptions of the major facilities are presented 
below, and details may be found in Volume 1 of the Feasibility Report. 

(i) Watana Dam and Impoundment 

The Watana dam will be a 247-meter (810 ft) high gravel filled 
structure with a crest length of 1,148 m {3,765 ft). The dam will 
be located at Susitna River kilometer 266 (mile 165), approximately 
three k i 1 ometers (two mi 1 es) upstream from the mouth of · Tsusena 
Creek. It wi 11 impound just over 80 km (50 mi) of river to 666 m 
(2,185 ft) elevation and inundate over 16,000 ha {40,000 a). 

An underground power plant with associated penstocks, tailrace, and 
related facilities will be constructed with 1,020 megawatts 
installed capacity. A spillway constructed on the north side of 
the dam will be capable of passing 165,000 cfs of water. 

( i i) Devi 1 Canyon Dam and Impoundment 

Devil Canyon dam will be a 194-meter ( 635 ft) concrete thin arch 
dam and a rockfilled saddle dam constructed at river kilometer 216 
(mile 134) in Devil Canyon. Its crest length will be 754 m (2,475 
ft). The dam will impound 45 km ( 28 mi) of river to 444 m 
(1,455 ft) elevation. Approximately 3,055 ha (7,550 a) of land 
will be inundated. 

The underground power plant will have an installed capacity of 600 
megawatts. The emergency spillway for the dam on the south side of 
the river is designed to pass 222,000 cfs of water. A tailrace 
tunnel will extend more than two kilometers (1.3 mi) downstream on 
the north side of the river. 

(iii) Access 

Construction of a permanent access road will be facilitated by a 
pioneer road to be constructed from Gold Creek to the Watana site. 
For about 70% of the distance (discontinuous) between Gold Creek 
and Devil Canyon, this pioneer road will follow an existing 
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bulldozer trail (used in earlier studies by the Corps of 
Engineers). Spurs will be built from the pioneer road to certain 
points on the permanent access route. A temporary low-level bridge 
will cross the river, with a series of switchbacks down into the 
canyon just above the dam site. Between the two dam sites the 
pioneer road will mostly follow the route of the permanent access 
road. 

Full access for construction and operation of the dams and access 
to proposed project recreation faci 1 it i es will be by a grave 1 road 
from the Parks Highway. There will also be a railroad yard in the 
vicinity of Gold Creek, with a short road connection to the main 
access road. The main access road wi 11 connect with the highway 
near Hurricane and roughly parallel the alignment of the Alaska 
Railroad through Chulitna Pass south to the confluence of the 
Indian and Susitna rivers north of Gold Creek. The road will then 
parallel the Susitna River on the south side to Devil Canyon. 
Initially, a bridge will be constructed at this point over the 
canyon; after construction. the Devil canyon dam will serve as a 
bridge. The road wi 11 extend northeasterly through the alpine 
lakes area north of Devil Canyon and parallel the upper Devil 
Creek drainage. From this point, the road will follow a generally 
easterly direction to the Watana dam site. 

The total length of the access road from Hurricane to the Watana 
site will be llO km (68 mi), aligned within a 60 m (200 ft) 
corridor. The roadway will be 10m (34ft) wide, with 2m (5 ft) 
shoulders on either side. 

Several pull-outs will be constructed along the access road to 
permit viewing of natural areas and some of the project facilities. 
Additionally, access to recreation sites from the road will be 
provided as indicated in the plan for recreation (Section 7.2). 

(iv) Transmission Facilities 

Maps of the proposed transmission routes are included in Appendix 
E3. From Watana to Devi 1 Canyon within the 0.8 km (0.5 mi) wide 
route, a 122m-wide (400 ft) transmission right-of-way will mostly 
parallel the access road. Two single-circuit 345,000 volt (345 kV) 
l·ines will be constructed. From Devil Canyon to the intertie near 
Gold Creek, a total of five single-circuit 345 kV lines will 
require a right-of-way about 213 m (700 ft) wide. 

These lines (two to the north. three to the south) will parallel 
the intertie to Healy and Willow. From Healy to Fairbanks and 
Willow to Anchorage, the right-of-way will be approximately 122 m 
( 400 ft) wide. Most of the towers are expected to be X-shaped 
structures approximately 30 m (100 ft) tall. In some places. such 
as near the Municipality of Anchorage, double-circuit construction 
may be used, thus requiring taller towers. Double circuit towers. 
while approximately 15m (50ft) taller than single circuit towers, 
allow a narrower right-of-way. 
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(v) Construction Camps and Villages 

Construction camps {single worker housing), villages (family 
housing), and associated facilities will be located within the 
immediate project area: there will be one camp and village at each 
dam site. Construction of Watana dam is scheduled to begin in 
1985, five years before the dam at Devi 1 Canyon. Plans call for 
the building of a construction camp and village first at Watana. 
When construction phases down at the Watana site, the camp will be 
relocated to the Devil Canyon dam site. Part of the village at 
Watana will remain as a permanent town to provide housing and other 
community f ac i1 it i es for workers who wi 11 operate the dams. No 
such permanent village is currently planned for the Devil Canyon 
site. 

The proposed camp and village at the Watana site will be construct­
ed northeast of the dam site between Deadman and Tsusena creeks on 
what is now BLM 1 and. Approximately 1-2 km (1 mi) wi 11 separate 
the construction camp from the village. Work on the village will 
begin about one year after construction of the camp has begun. 
Structures at the camp will be of factory-built, modular design, to 
facilitate their relocation to Devil Canyon. Permanent buildings 
are planned for the village facilities at Watana, since the village 
community will remain after the dams are built. 

Facilities at the village will include family housing (for a 
projected 550 families), a school, gymnasium, recreation center, 
shopping center {food supermarket, department and specialty 
stores), fire station, generating station, and structures for other 
support activities. Facilities and services to be provided at the 
construction camp include modules for housing (dormitories) for 
about 5,000 workers, camp offices, food services, warehousing, fire 
and security protection, banking and postal services, hospital 
care, recreation, communications, and power generation. 

Camp and village utilities will include a potable water supply 
system. sewage system, power supply and distribution system, 
communi cat ions, fuel storage, and a solid waste disposal system. 
The water supply is expected to serve an estimated peak population 
of 6,820 (5,070 ·in the camp and 1,750 in the village) including 
workers, families, and visitors. The water source will be from 
Tsusena Creek (where a small ·impoundment will be created) and 
groundwater wells. The treatment plant, also of modular design, 
will fulfill primary and secondary Environmental Protection Agency 
(EPA) requirements. Treated water wi 11 be stored in three tanks, 
two at the camp and one at the village. Sludge, a by-product of 
the treatment plant, and solid waste from the two sites, will be 
properly treated and disposed of in a landfill. 

The facilities at the construction camp and village to be built at 
Devil Canyon will differ only slightly from those at Watana, though 
fewer workers will need to be accommodated. The camp wi 11 be 
situated south of Portage Creek and just west of Devi 1 Canyon on 
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the south side of the Susitna River. The village will be tempo­
rary. unlike the one at Watana, and will be just west of the camp. 

(b) Induced Land Use Changes 

Construction and operation of the dams and related facilities will cause 
impacts on area resources. Prior to determining the extent of alteration 
or disruption which land use patterns will experience, land uses were 
assessed in terms either of man's use of the landscape for particular 
purposes (many of which tend to be site-specific), or of man's dedication 
of a given geographical area to preserve some specified values. In some 
cases, these values and their protection are identified in agency manage­
ment programs that apply to the area. Based on available information and 
agency interviews. however. it has been determined that no comprehensive 
management plans exist at present. The A 1 ask a Department of Fish and 
Game (ADF&G) has developed species-specific objectives for the region, 
but it has no land management authority. Other agencies have only pre­
liminarily addressed land management concerns (see Section 9.1). The 
generation of hydroelectric power will become the predominant land use in 
the area, and the presence of the project wi 11 be an important factor 
when agencies eventually develop comprehensive land management plans for 
the surrounding areas. 

With increased access, certain land use activities are expected to become 
more intense than at present. In terms of displacement of existing land 
uses, by both the project itself and the induced land uses, the primary 
effects will be changes in the manner in which individuals (rather than 
land management agencies) are presently using the area. 

Figures 9.8 and 9.9 shows points and areas in the vicinity of the project 
which will experience changes in land use and activity patterns. Project 
facilities will create immediate, direct impacts on the landscape, as 
shown on Figure 9.7; some of these impacts will be temporary, such as 
those of the construction camps and construction activity itself. Other 
aspects of the project wi 11 create or fac i 1 it ate permanent and often 
subtle changes in the type, nature, and intensity of use and activity 
patterns. Chief among these aspects is the provision for automobile 
access to an area currently lacking such access [Section (iii) below]. 
For purposes of discussing induced changes in land use and associated 
activity patterns as they relate to major project components, impacts on 
four general land use categories were assessed: 

Land uses inherently associated with site-specific activities: 

This category includes land uses that involve some form of long­
term commitment of resources (for example, structures) and the 
activities associated with them. These include the following: 
residences. commercial properties (primarily recreational). 
mining, agriculture, and transportation. 

- Dispersed and isolated non-site-specific activities: 

This category includes activities that are generally non-contin­
uous and do not involve a commitment of resources at any partic­
ular site. These include consumptive recreational or subsistence 
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activities. such as hunting and fishing; riverine activities. 
such as boating or rafting; and dispersed activities, such as 
camping. hiking. and photography. 

- Resource management activities and related concerns: 

This category involves consideration of present or potential 
future activities related to conservation or planned use of the 
land and resources. and includes fish and wildlife management, 
dispersed recreation management. off-road vehicle management, 
Native claims. and land values. 

- Natural aesthetics: 

This category involves consideration of the natural land cover 
type itself as opposed to the uses of the land. Considered are 
the visual character of both 1 and and water resources. ground 
cover (specifically vegetation). land surface integrity, and 
general natural character. Project impacts related to aesthetics 
are discussed primarily in Section 8.2. 

(i) Dams and Impoundments 

The emplacement of the dams and impoundments wi 11 cause the direct 
loss of ten structures (six by Watana, four by Devil Canyon). 
These structures and their uses are described in Table 9.1. Only 
three of the ten are actively maintained, being used on a seasonal 
basis, but two others are used sporadically. The remaining five 
are currently unused or unusable. The primary uses of the 
structures to be affected are hunting. fishing. boating. and 
trapping. as well as hydroelectric feas-ibility studies. 

The impoundments will displace relatively low levels of riverine 
boating and rafting patterns of use between the upstream end of 
Watana reservoir and Devil Canyon. Kayaking (in which one must 
employ considerable technical expertise to negotiate the turbulence 
in Vee Canyon and world-class whitewater of Devil Canyon) will be 
eliminated. In place of these activities there will be reservoir 
boating. As discussed in the following section. some rafting and 
kayaking downstream of Devil Canyon may continue. 

There likely will be increased hunting activity. as well as 
alterations to current patterns, resulting from the impoundments. 
The reservoirs and access to them [see also Section 9.2 {b) (iii)] 
will facilitate floatplane landing and boat travel and thus permit 
easier penetration by big game hunters into areas now rarely 
visited. As shown in Figures 9.8 and 9.9, an increase in moose 
hunting will likely occur immediately adjacent to the proposed 
impoundments. Increased hunting for caribou (to the extent that 
the permit system allows) will likely occur a relatively short 
distance back from the impoundments. 

There is likely to be increased fishing for resident species, 
primarily grayling, in tributaries in the vicinity of the 
impoundments, as shown in Figures 9.8 and 9.9. A limited reservoir 
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fishery may also develop (see Section 3.7). Because of the 
proximity of the Devil Canyon facility, salmon fishing in Portage 
Creek could increase. If necessary, further regulations can be 
implemented to prevent overfishing in this area. 

At present, some trapping takes place in the upper basin. The 
reservoirs will cause disruption of present trapping patterns. 
Project impacts on trapping, fishing, hunting, and other land uses 
are further discussed in Section 5.7. 

( i i) Downstream Effects of Dam, Operations 

A number of impact issues have been raised concerning the potential 
effects of project flows on downstream navigation. These concerns 
include the following: (1) whether present access for fishing, 
hunting, and other purposes via the Susitna and its tributaries may 
be affected by reduced summer flows in certain channels; (2) 
whether a reduction in flow could alter the stream bed morphology 
of the various tributaries at their confluences with the Susitna, 
thus hampering the ability of boats to enter the tributaries; and 
(3) whether access to land disposal areas which is now acomplished 
by boat and floatplane will be affected by reduced summer flows. 
In addition, concern has been expressed about the loss of kayaking 
and rafting opportunities, and also about potential impacts on 
winter use of the river. 

Future navigational use is likely to increase along the Susitna 
River and other water courses in the Railbelt as the population in 
the region increases (see Section 5.2). Development and settlement 
of state land disposal areas below Devil Canyon will also change 
present navigational use. Therefore, the change in summer flow in 
the Talkeetna to Devi 1 Canyon reach is a particular concern, 
although railroad access will continue and road access will be 
created by the project access road. 

Review of limited aerial photographs, river cross-section data, and 
simulated water surface profiles in the reach between Devil Canyon 
and Talkeetna indicates that proposed project stream flows are 
likely to cause periodic navigation problems during the months of 
August and September. If project flows were ·increased in August 
and September, few areas would experience navigation problems. 

One area of concern is the reach 1-5 km (1-3 mi) below Sherman 
where the main channel crosses the floodplain. The water depth at 
6500 cfs is approximately 0.75 m {2.5 ft) at the cross section 
here, indicating the channel is navigable. However, examination of 
nearby areas (for which cross-sectional data are unavailable) 
indicates that they may not be navigable. Navigation problems may 
be encountered in about one year out of three in August, and in 
about one year out of two in September in this reach with the 
proposed flows. If water is stored in the spring to augment flows 
in August and September, navigation prob 1 ems may be encountered in 
this reach in about one year out of ten during June. 
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Cross-sectional data were gathered for the main channel below 
Talkeetna in sloughs and side channels used for river access near 
Kashwi tna Landing and Wi 11 ow Creek, and at the upper access channe 1 
to Alexander Slough. While stage-discharge data at these sites are 
very limited, initial analysis indicates that operation of the dam 
will have no significant negative impacts on navigation on the main 
channel below Talkeetna or to access at Kashwitna Landing. Access 
channels near Willow Creek should be navigable at the proposed 
flows. Minor navigation problems could occur in this area during 
May if water is stored to augment flows in August and September. 

Data are insufficient to completely define the flow required at 
Susitna Station in order to keep upstream access to the Alexander 
Slough area, but the decrease in stage will be less than .3 m (1 
ft) for the proposed flows. 

If rafting and kayaking downstream of Devil Canyon are still 
possible with project flows, the river will not be as appealing as 
at present due to the controlled flows. The limited daily peaking 
operations proposed for the Devil Canyon faci 1 ity may present some 
boating hazards immediately below this facility. Because these 
hazards will be un 1 ike the natura 1 hazards posed by a wild river, 
this vicinity may be unsuitable for river floating. 

Ice studies have predicted that during project operation the 
Susitna River below Devil Canyon dam will have open water in winter 
at least as far downstream as Talkeetna. This open water will 
prec 1 ude the present use of snowmobiles and dogs 1 eds for 
transportation on this portion of the river. 

{iii) Access 

As indicated previously, increased access is a critical factor 
with respect to land uses. Road access will cause both the 
disruption of present 1 and use and the inducement of future 1 and 
uses. The most significant aspect of the access road relates not 
so much to various impacts associated with the road per se but 
rather to the concept of access itself, in any form, tO the 
interior of the Susitna basin. The provision of a means by which 
the general public can easily and frequently venture inland to an 
area which is essentially wilderness will likely cause profound 
alterations in the character of the Susitna area. 

Access. because it will facilitate the influx of people and 
activity into the basin, will affect the following: small 
population concentrations and isolated residences; peripheral 
commercial and transportation systems; resource utilization and. 
level of recreational activity; visual and aesthetic factors; and 
the overall character of the area. These effects will have 
rami fi cations for management: the need for it and its extent and 
adequacy (for example, fish and game management, land management, 
etc.). Access will influence changes in land values and 
development, and may expedite the exploitation of the area's 
mineral resources. 

9-16 



-I 

Road access to the dam sites from the Parks Highway will likely 
create increased traffic and related activity along the Parks 
Highway and in adjacent communities. Residential and commercial 
use and the values of land made more accessible by the new road 
will probably be affected; there is likely to be increased demand 
for these parcels (due to an increased population and markets for 
commercial services), and improved access will make them more 
attractive to prospective buyers. The proposed route through 
Chulitna Pass and along Indian River w·ill provide road access to 
state land disposal sites on Indian River. 

There will likely be increased hunting for moose and bear along the 
access corridor. The zone around the access road subject to 
increased hunting will be much larger if off-road vehicles are 
permitted. In addition to the impacts of increased hunting 
activity in a larger area due to both the road and the 
impoundments, there will be disruption or displacement of the 
persons who currently hunt in the upper basin. Those who presently 
hunt in the area will either have to adjust to larger numbers of 
hunters or hunt in other areas. Fishing will also increase (for 
example, for salmon in Indian River) with potential effects on both 
the resource and those people who currently fish in the area. 

The access road between the two dams on the north side of the 
Susitna will disrupt current use patterns at High Lake Lodge. 
Disruption might also occur to fly-in fishing and hunting around 
the lakes nearer to Devil Canyon. Some recently established 
trapping territories around the High Lake area would also be 
altered. In addition to increased hunting and fishing, this area 
will also recieve increased recreational use for hiking, 
backpacking, sightseeing, and other activities. 

Further details on the anticipated impacts of the road (and the 
improved access it will provide) on natural resources and their 
present and potential uses are found in the following sections: 
3.5(e), 3.6(e), 3.7(e), 4.4(a)(iv), 5.7, 7.3, and 8.2(c). 

(iv) Transmission Facilities 

Analysis of proposed transmission facilities for the Susitna 
project involved assessment of three study areas: 1) the northern 
study area, containing that segment of the line between Healy and 
Fairbanks; 2) the central study area, containing transmission lines 
from the power plants at ·the dams to the intert ie; and 3) the 
southern study area, covering Willow to Anchorage. 

The route analysis involved mapping of selected land use features 
and land ownership within a previously established 5-10 km wide 
( 3-6 mi) corridor. In the central study area the corridor covered 
both sides of the river and thus was as wide as 23 km (14 mi) in 
some places. Land use features included existing recreation 
facilities; developed residential, commercial, and other uses; 
significant privately owned lands, including disposal areas; and 
the existing transportation network. These features are shown on 
the maps in Appendix E3 as man-made constraints. 
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Features were identified as constraints if there is the potential 
for physical conflicts between either existing or likely future 
1 and use developments (in the absence of the project) and the 
proposed transmission lines and towers. 

- Northern Study Area 

There are several moderate concentrations of land use 
developments along or adjacent to the proposed route between 
Healy and Fairbanks. Significant among these are developments at 
Healy, Nenana, and Ester. In Healy and Ester, there wi 11 be a 
direct interface between existing land uses and the proposed 
transmission route. 

There are several large land disposal areas (on the west side of 
the Parks Highway) through which the route will pass. In 
traversing these disposal areas, the lines will closely parallel 
an existing transmission line. 

Impacts in this study area will include the acquisition of a 
122 m (400 ft) wide right-of-way and the elimination of future 
land development within this strip. In addition, one dwelling 
located off the Parks Highway approximately 6 km (4 mi) south of 
Browne may have to be acquired. Many potential impacts, however, 
were avoided during the selection of the corridor and route. 
Visual impacts of this route are discussed in Section 8.2. 

- Central Study Area 

Between the Watana and Devi 1 Canyon dam sites, there will be 
significant conflicts between the proposed route, like the access 
route which it parallels, and the development at High Lake Lodge: 
the proposed route will pass just northwest of High Lake and the 
wilderness lodge and cabins located there. Several other alpine 
lakes are also located in this area, and the transmission line 
could potentially interfere with floatplane landings. A right­
of -way 12 2 m ( 400 ft) wide wi 11 be required to accommodate 
transmission facilities between the dams. 

Although slightly more land area would be required, locating the 
line well to the west of the proposed route within the 
alternative route alignment (identified on Figure 31 in Appendix 
E3) would reduce the conflict with existing uses at High Lake 
Lodge. The alternative route would roughly parallel the Portage 
Creek drainage just below the ridge to the east of the creek, and 
pass well to the west and north of High Lake. 

The segment of the proposed route from the Devil Canyon facility 
to the intertie near Gold Creek will conflict little with 
existing uses. The lines and towers, however, will probably be 
visible from areas north of the Susitna River in the Indian River 
remote parcel disposal, Otter Lakes, and from some places on the 
river. 
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- Southern Study Area 

The proposed route between Willow and Knik Arm northeast of Point 
MacKenzie will traverse an area that receives dispersed but 
increasing use. In this study area are land disposal areas and 
private lands, most of which the proposed route avoids. Access 
to these land holdings is via floatplanes, ORVs, and snow­
machines. Boating occurs along the Susitna and Little Susitna 
rivers and Wi 11 ow Creek as we 11 as on many of the numerous sma 11 
lakes. Potential conflicts between the proposed lines and 
private lands and boating use occur wherever the lines and towers 
will be visible. Floatplane flight patterns may be affected 
where the lines pass near lakes used for landing and taking off. 

The route crosses or parallels numerous trails including the 
lditarod Trail, seismic SIJrvey clearings, tractor and pioneering 
ORV trails, and several recreational trails farther north near 
Willow. Trails that receive substantial ORV use are located near 
Willow, Red Shirt Lake, and Knik Arm. The proposed route will 
likely not affect physical use of trails, although visual con­
flicts may occur where the 1 i nes and towers pass near various 
trails. 

Residential use occurs in Willow, Red Shirt Lake, and on many of 
the small lakes mostly to the east of the route. Scattered 
cabins in the vicinity of Willow are close to the Alaska Railroad 
and Parks Highway. Red Shirt Lake has approximately 25 cabins 
along its shores; seven other lakes have several cabins along 
their shores and a few cabins are widely scattered elsewhere. 
The proposed route will not directly affect these existing struc­
tures, although the lines and towers may be visible in areas west 
of Long Lake, Red Shirt Lake, and smaller lakes where topography 
is not sufficient to screen them from view. 

The corridor and portions of the western boundary of the route in 
this area are located in the northeast corner of the Susitna 
Flats Game Refuge. Agricultural use occurs north of the Point 
MacKenzie area, and agricultural clearings occur from a region 
just northeast of Middle Lake to the Little Susitna River south 
of Yohn Lake. Future agricultural land sales are proposed in the 
Department of Natural Resource•s draft land use plan for the 
Willow sub-basin along with programs for protecting wildlife 
habitat and sportsmen•s access. While land within a transmission 
right-of-way can still be cultivated, the towers could displace 
small areas of existing and potential future agricultural use, or 
disrupt normal patterns of agricultural development or 
cultivation . 

Land use in the area of the existing Chugach Electric Associ­
ati·on, Inc. Point MacKenzie-University Substation line (which 
will be paralleled by project lines east of Knik Arm to a new 
substation to be located south of Muldoon Road) is predominantly 
military: most of the route here lies within the Fort Richardson 
Military Reservation. Impacts on these lands will be limited 
primarily to those associated with the area•s visual quality (see 
Section 8.2). 
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(v) Construction Camps and Villages 

Construction camps and vi 11 ages at each dam site and the permanent 
town at Watana will have a significant effect on present and future 
land use. Access to and from the camp and village sites could open 
up new areas in the project area to hunting, fishing, and 
recreation, or at least increase the activity levels in areas now 
rarely visited. If recreation by residents occurs to the south 
of the Watana dam site, conflict could arise with existing use 
patterns at Fog and Stephan lakes. 
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Map II 

2 

90 

91 

11 2 

119 

1 07 

6 

(a) 

TABLE 9.1: ZONE 1 - EXISTING STRUCTURES 

Structure 

Boat cabin 

Hunting 
lean-to 

Cabin 

Location 

S. bank Susitna: on 
tributary 4.8 km 
S.W. of Fog Creek/ 
Susitna confluence 

( c ) 

Access 

boat, foot 

S.E. bank of Kosina/ boat, foot, 
Susitna confluence flBatplane 

3 km N.E. of 
Watana/Susitna 
confluence 

float plane 

Currently 
Maintained 

Yes 

Yes 

No 

Line cabin N.E. corner of Jay/ 
Susitna confluence 

foot, dog team, No 
boat, floatplane 

Trailer; 
work 
shack 

N. bank of S~sitna: helicopter 
1.6 km W. of Deadman/ 
Susitna confluence 

Cabin S. bank of Susitna 4WD 
at Devil Canyon 

Cabin N. shore of Susitna: 
foundations W. bank of 1st 

tributary W. of 
Tsusena/Susitna 
confluence 

foot, 
dog team 

Yes 

No 

No 

a. Zone 1 is the impoundment zone plus a 61 m (200 ft) perimeter. 
b. See Figure 9.2. 
c. Almost all sites are accessible by helicopter. 

Use Status 

Built in 1960's for Stephan 
Lake Lodge; currently used 
seasGnally by Stephan boating/ 
hunting guests 

Built in late 1970's for hunting/ 
fishing purposes; fresh 
supplies indicate current use 

Built in 1950's; used as 
seasonal hunting and fishing 
cabin; supplies· indicate 
current use 

E. Simco's line (trapping) and· 
and hunting cabin built in 
1939; dates and game records 
indicate annual use 

Built in 1~70's by Army Corps 
for Susitna study 

Built and used in 1950's for 
Bureau of Rec. study; currently 
not in use 

Built in 1939 by Oscar Vogel as 
a trapping line cabin; used until 
late 1950's, now collapsed; no 
longer used 



( b ) 

Map H Structure 

1 20 Shack 

92 

111 

Cabin/ 
cache 

Cabin 

Location 

s. bank of Susitna: 
1 • 6 km w. of Deadman/ 
Susitna confluence 

N. W. bank of 
Wat an a/Sus it na 
confluence 

s. bank of Susitna: 
1 • 6 km E. of Watana/ 
Susitna con flu en ce 

TABLE 9.1 (Continued) 

(c) Currently 
Access Maintained 

helicopter No 

dog team, No 
foot 

dog team, No 
foot 

Use Stat us 

Used and built in 1970's as a 
research site; since Army 
Corps study, has collapsed; 
no longer used 

Built in 1960's for hunting 
purposes; cabin collapsed; 
no longer in use 

Built in 1945 as a trapping 
line/hunting cabin; used for 
trapping until mid 1950's, 
presently covered with brush; 
no longer used 

Summary: Ten structures exist within this zone. Of these, five are currently being used on a seasonal 
basis for purposes of fishing, boating, hunting, and research. 
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4 

5 

7 

8 

9 

1 0 

1 1 
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TABLE 9.2: ZONE 2 - EXISTING STRUCTURES 

Structure 

Cabin; 
meat house 

Location 

Lake E. of Stephan 
Lake , 56 4 m ( 1 8 50 
ft) elevation 

Cabin; s.hed N.W. shore of 
Cabin Stephan Lake 

Cabin Tsusena Creek: 
foundations 6 km from 

Tsusena/Susitna 
confluence 

Cabin; shed S. shore of Fog 
Lake #2 

Cabin; 

Stephan 
Lodge ( 10 
structures) 

Cabin; 
shed 

Cab in; 
shed 

On knob of Fog 
Lake 1/1 

W. central shore 
of Stephan Lake 

0. 8 k m S. W. of 
Stephan Lodge on 
Stephan Lake 
shore 

E. shore of Stephan 
Lake 

Access 

floatplane, 
skis 

airplane 

foot, dog 
team 

float plane 

airplane 

airplane, 
foot 

airplane, 
foot 

airplane, 
foot 

Currently 
Maintained 

Yes 

Yes 

No 

Yes 

Yes 

Yes 

Yes 

Yes 

a. Zone 2 is the 10-km perimeter around Zone 1 (impoundment zone plus 61 m). 

Use Status 

Built in 1960's and in current use 
for seasonal hunting, fishing, and 
boating 

Built 1960's and in current uss 
for seasonal hunting, fishing, and 
boating 

Built in 1940's as a trap line 
cabin and used until late 1950's; 
no longer in use 

Built in 1960's and currently 
being used as a seasonal fishing 
and hunting cabin 

Built in 1960's and currently 
being used as a seasonal hunting 
and fishing cabin 

Built in 1960's and in current use 
as hunting, fishing, and recreation 
lodge; can accommodate up to 35 
gussts; operates year-round 

Built in 1960's and in current use 
seasonally as a hunting and fishing 
cabin 

Hunting, fishing, boating, seasonal 
use; built in 1960's 



Map 

1 1 

1 2 
13 
1 4 
1 5 
40 

1 6 

17 
18 

19 

20 

21 

25 

# Structure 

Cabin; 
shed 

Cabin; 
Cabin; 
Cabin; 
Cabin; 
Cabin; 

Cabin; 

Cabin 
Cabin 

Cabin; 

shed 
shed 
shed 
shed 
shed 

shed 

me a thou se 

Cabin; shed 

Cabin; shed 

Mining 
buildings 
( 5) 

,~~· ~) "'""-

Location 

E. shore of Stephan 
Lake 

E. shore of Stephan 
Lake 

Mouth of Prairie 
Creek at Stephan 
Lake 

W. shore of Prairie 
Creek 

E. shore of Murder 
Lake ( s. of Stephan 
Lake) 

S.E. shore of Danek a 
Lake 

Portage Creek: 4 km. 
N. of Portage/ 
Susitna confluence 

"•J 

TABLE 9.2: Page 2 of 7 

Access 

airplane, 
foot 

airplane, 
foot 

Currently 
Maintained 

Yes 

Yes 

airplane, 
foot, horse 

No 

airplane, foot Yes 

airplane, foot Yes 

airplane, foot Yes 

airplane, ATV, No 
fo at, dog team, 
horse 

-:0,;;_. 
j .J 

Use Status 

Hunting, fishing, boating, seasonal 
use; built in 1960's 

Built in 1960's and in current 
seasonal use as hunting, fishing, 
and boating cabins 

Built in 1940's and used until 
late 1950's as a hunting, fishing, 
and trapping base and residence; no 
longer used 

Built in 1960 and 1970 respectively 
and currently used as a year-round 
residence from which hunting, fish­
ing, and trapping occur 

Built in 1960's and used as a year­
round residence; hunting and 
fishing 

Built in 1960's and currently used 
on a seasonal basis for hunting, 
fishing, and recreation by guests 
of Stephan Lodge 

Mining records exist as far back as 
1890's; mined 1920's and 
sporadically 1930's, then 
1950-70's; currently inactive 
mining operations; buildings not in 
use 
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TABLE 9.2: Page 3 of 7 

Currently 
Map II Structure Location Access Maintained Use Stat us 

26 Cabins ( 2) 1.6 km N. of Portage airplane, ATV Yes Mining; built in 1950's; used Creek 
Creek mining foot, dog t earn seasonally 

27 Cabins ( 2) N.W. shore of Dawn airplane, ATV Yes Built in 1960's by owners of High 
Lake horse, dog team Lake; used currently as a hunting 

cabin on a seasonal basis 

28 Lodge, High s. shore of High airplane, ATV Yes Built in 1960's for use as an 
Lake ( 9 Lake horse, dog team international hunting/fishing 
buildings) lodge; currently in use by Acres 

American Susitna project on a 
seasonal basis 

30 Cabin 5. shore of High airplane, ATV Yes Building under construction as of 
foundations Lake horse, dog team June 1980 

34 Chunilna Chunilna Creek airplane, ATV, Yes Large placer mining operation in 
Creek Placer 4WD, snowmachine existence since 1950 and currently 
( 7 buildings) active 1 y mined on a seasonal basis 

42 Cabin Portage Creek 3 km foot, sled Yes Built in 1960's and currently used 
N. W. of Dawn Lake road, airplane, on a seasonal basis for hunting and 

ATV fishing 

45 Cabin 1.8 km w. of Port age foot, airplane, Yes Currently used on a seasonal basis 
Creek mining ATV/4WD for recreational purposes 

46 Cabin 1.8 km w. of Port age foot, airplane, Yes Currently used on a seasonal basis 
Creek mining, on ATV, 4WD for recreational purposes 
sled road 

47 Cabin Unnamed lake N. of foot, airplane, Yes Currently used on a seasonal basis 
48 Cabin Otter Lake ATV, 4WD for recreational purposes 
49 Cabin 



TABLE 9.2: Page 4 of 7 

Currently 
Map IJ Structure Location Access Maintained Use Status 

50 Trailer w. end of s. shore foot, airplane, No Currently not in use; abandoned 
of unnamed lake N. ATV, 4WD 
of Otter Lake 

51 Cabin w. end of s. shore foot, airplane, No Built in late 1960's and currently 
of unnamed lake ATV, 4Wd used for hunting and fishing on a 
N • of Otter Lake seasonal basis 

52 Cabin s. shore of unnamed foot, airplane, Yes Built in 1 ate 1960's and seasonally 
53 Cabin lake N • of Otter Lake A TV, 4WD used since then for hunting and 

fishing 

55 Cabins (3) w. end of Bear Lake foot, airplane, Yes Built in 1970's and currently used 
ATV, 4WD on a seasonal basis for hunting and 

fishing 

56 Cabin N. shore of Bear Lake foot, airplane, Yes Built in 1970's and currently used 
AT V, 4WD on a seasonal basis for hunting and 

fishing 

57 Lodge N. shore of Bear Lake foot, airplane, Yes Built in 1970's; lodge and cabin 
59 AT V, 4WD used for fishing, hunting, and 

skiing on a year-round basis; 
seasonal boating 

58 Cabin E. end of Bear Lake foot, airplane, No Built in 1950's for trapping 
foundations ATV , 4WD purposes; no longer in use 

64 Cabin Miami Lake rail, foot, Yes Perhaps being used as recreational 
65 Cabin car, airplane cabins 
65 Cabin 

69 Cabin s. shore of Swimming airplane, foot, Yes Built in 1960's and currently used 
Bear Lake 4WD for hunting, fishing, and swimming 
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Map II Structure 

70 Lodge 

75 Cabin 

76 Cabin 

77 Cabin 
78 Cabin 

79 Cabin 
80 Cabin 

81 Cabin 

82 Tent frame 
structure 

84 Cabins ( 2) 

85 Cabin 

l 

Location 

No shore of Tsusena 
Lake 

6 km from Watana/ 
5usitna confluence 

11 km east of Big 
Lake 

N • end of Watana Lake 

E. end of Watana 
Lake 

E. end of Gilbert/ 
Kosin a confluence 

50 w. end of Clarence 
Lake 

5. E. end of Clarence 
Lake 

Eo end of Clarence 
Lake 

TABLE 9o2: 

Access 

Page 5 of 7 

Currently 
Maintained 

airplane, ATV Yes 

airplane, ATV Yes 

airplane, ATV Yes 

airplane, dog Yes 
team, snow-
machine 

airplane, dog Yes 
team, snow-
machine 

foot, dog team No 

foot, dog team No 

airplane Yes 

airplane Yes 

Use Status 

Built in 1 9 58 ; used for commercia 1 
guided hunts until 1976; presently 
used on a seasonal basis for 
private hunting, fishing, and 
skiing trips 

Built in the 1970's; currently used 
on a seasonal basis for hunting 

Constructed in 1970's and currently 
used on a seasonal basis for 
hunting and mining 

Built in 1950's and 1960's 
respectively and currently used 
seasonally for hunting and fishing 

Built in 1 9 50' s and 19 6 0' s 
respectively and currently used 
seasonally for hunting and fishing 

Built in 1936 as a trapping line 
cabin; used until 1955; currently 
abandoned with everything intact 

Built in 1950's and used until 
1960's for seasonal hunting 

Built in 1950's and currently used 
seasonally as a hunting and fishing 
cabin 

Built in 1970's and currently used 
on a seasonal basis for hunting, 
fishing, and trapping 

) 



TABLE 9.2: Page 6 of 7 

Currently 
Map # Structure Location Access Maintained Use Status 

86 Cabin N. end of Clarence airplane Yes Built in 1960's and currently used 
Lake on a seasonal bas is for hunting, 

fishing and trapping 

87 Cabin On tributary 1 • 6 km foot, dog team No Built in 1930 and used until 1950 
E. of Clarence Lake for trapping, hunting, and fishing 

(Simco's line cab in lf4) j currently 
used seasonally as a hunting 
shelter 

88 Cabins ( 2) Gaging station: s. airplane No Built in 1950's for research 
bank of Susitna purposes; currently not used or 

maintained 

93 Cabin w. of Jay/Susitna airplane Yes Built in 1960's and used currently 
confluence on a seasonal basis for hunting and 

fishing 

94 Cabin Laha Lake: 2.4 km floatplane, Yes Built in 1960's and used currently 
w. of Jay Creek airplane on a seasonal basis for fishing 

95 Cabin Unnamed lake: 4 km airplane Yes Built in 1950's and used currently 
96 Cabin S.E. of Vee Canyon on a seasonal basis for fishing 

gaging station 

99 Cabin Tyone River/Susitna boat Yes Built in 1960's by Stephan Lodge 
confluence owner as a river cab in for Stephan 

Lodge boating guests 

103 Cabin Jay Creek: 5 km ATV Yes Built in 1970's for hunting and 
N. of VABM Brown currently used on a seasonal basis 

1 05 Cabin Coal Creek ATV, airplane Yes Built in 1970's for hunting and 
currently used on a seasonal basis 

, __ J 



Map fl 

11 0 

11 5 

11 6 

11 2 

11 7 

11 8 

Summary: 

--· 1 l 

TABLE 9.2: Page 7 of 7 

Structure Location Access 

Cabin N. end of ~adman Lake airplane 

Cabin 3 km 'N .• of Tsuse.na airplane 
Lake 

Cab in L6 km w. of VAB;M ai rpl•an.e 
Oshetna 

Cabin w. bank of Port a.ge dog t·eam, 

fo.u n dat i.ons C:r.eek:: 6 km from foot 
P.ort a.ge /Sus i tn a 
con fltJ.ence 

.Cabin Ty·o·m.e River/Tyone boat, dog 
Creek con f luenc.e 

Cabin 1 7. 7 km due E. of boat., ·dog 

Tyome River/ 
Susitna confluence 

Seventy-six structures exist within Zone 2. 

Currently 
Maintained 

Yes 

Y·e·s 

Y·es 

No 

tea·m Yes 

t.e.a·m No 

l 

Use Status 

Built in 19·60's and currently 
used on ~ seas~nal basis for 
hunting ~nd fishing 

Built in 1970's and cu,ra··ently 
!J·sed as a ye.ar-ro·und r.e·sid·e.nce b·y 
a gu idin.g outfit 

Built in 1970's for hunting 
puq;~oses and is currently used 019 a 
seasonal basis 

Hu i 1 t i n 1 9 4 0 ' s as a m in i n g / 
prospecting cabin; no longer in 
.!Jse 

H.uilt i:n 196D's •for 'hu·nting and 
fistling pur.p.os•es and cu,rrently used 
un a seasunal basis 

Built i·n 1960's for hunting and 

fis·hin·g purpos•es.; no longer in use 

) 



Map II 

22 

23 

36 

37 

38 

39 

59 
60 
61 
62 
63 

a. Zone 

(a) 

TABLE 9.3: ZONE 3 -EXISTING STRUCTURES 

Structure Location 

Cabin; shed Prairie/Talkeetna 
confluence 

Cabin; shed Game Lake 

Mining 
buildings 

Cabin 

Cabin 

Cabin 

Cabin 
Cabin 
Cabin 
Cabin 
Cabin 

Chunilna Creek: 1 3 
km s.w. of VABM 
Clear 

5 km N. E. of VABM 
Curry 

Grizzly Camp: 8 km 
E. of Danek a Lake 

14 km E of Stephan 
Lake: 11 km s. of 
Fog Lake 

Chulitna Pass: near 
railroad 

Access 

foot, dog 
team, boat 

airplane, 
foot 

Currently 
Maintained 

Yes 

Yes 

airplane, ATV, Yes 
4WD, snow-
machine, dog 
team, foot 

foot, dog No 
team 

foot, dog Yes 
team, airplane 

foot, airplane Yes 

rail, foot, 
car, airplane 

Yes 

3 is that zone beteen 10 km and 19 km from the impoundments, 

"""'·'"'I "-·"----,.) ~~ ~"' "'-''hil '"") L~'"'J -'"·~-• :,:]c: .. ~~ ~• 

Use Stat us 

Built in 1960's and currently 
used seasonally by Stephan Lodge 
for purposes of fishing and 
hunting 

Built in 1940's and used since 
then for trophy game hunting; now 
a part of Stephan Lodge's series 
of outreach cabins used on a 
seasonal basis 

Four buildings built in the 
1920's, 1940's and 1960's and 
used seasonally for the purpose 
of mining 

Built in 1940's and used 
seasonally for trapping until 
early 1960's; no longer in use 

Built by Vogel in the 1940's as a 
hunting cabin; currently used on 
a seasonal basis as a Stephan 
outreach cabin for purposes of 
hunting 

Built in 1970's; current use not 
known at this time 

Exact construction dates not known; 
currently used as year-round 
residences 
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Map If 

72 

73 
74 

89 

98 

1 00 

1 01 

106 

11 3 

11 4 

Summary: 

Structure 

Cabin 

Cabin 
Cab in 

Cabin 

Cab in 

Tent 
platform 

Cabin 

Cabin 

Cabin 

Cabin 

Location 

Deadman Lake: W. of 
Big Lake 

Big Lake 

Unnamed lake 5 km 
S.W. of Clarence 
Lake (island in 
middle) 

Oshetna River: 16 
km S. of Oshetna/ 
Susitna confluence 

Susitna sandbar: S. 
of Tyone River/ 
Susitna confluence 

0.4 km S. of 
Maclaren/Susitna 
confluence 

S. end of Coal Lake 

Unnamed lake: 10 km 
W. of Murder Lake 

11 km N.E. of VABM 
Disappointment 

TABLE 9.3 (Continued) 

Access 

airplane, 
ATV 

ATV 

float plane, 
boat 

dog team, 
foot, boat 

boat, 
helicopter 

boat 

ATV, airplane 

airplane 

airplane 

Currently 
Maintained 

Yes 

Yes 

Yes 

No 

No 

Yes 

Yes 

No 

Yes 

There are twenty-one locations in Zone 3 with existing structures. 

1 1 

Use Status 

Built in 1960's for fishing and 
hunting purposes and currently 
used on a seasonal basis 

Built in 1960's; currently used on 
a seasonal basis for hunting and 
fishing 

Exact construction date not known; 
currently used on a seasonal basis 
for fishing 

Built by Simco in 1930 as a trap 
line cabin and used on a seasonal 
basis for hunting and fishing 

Built in 1970's and used currently 
for transient boaters 

Built in 1960's and currently used 
for boating on a seasonal basis 

Built in 1960's and currently used 
on a seasonal basis for mining and 
fishing 

Built in 1960's for hunting 
purposes; no longer in use 

Built in 1970's for hunting use 
and currently used for seasonal 
hunting purposes 



TABLE 9.4: USE INFORMATION FOR EXISTING STRUCTURES IN THE UPPER SUSITNA RIVER BASIN 

Zone 

PRESENT CONDITION OF STRUCTURE 

Remains of structured foundations only (no use) 

Badly weathered; partial structure remains 
- use no longer possible 

Structure intact; not currently maintained 
- seasonal use - past & present 
- no current seasonal use 

Structure intact; maintained with seasonal use 
- past & present 

Structure intact; maintained with year-round use 

Structure intact; maintained; no current use 

2 

2 

2 

3 

Zone 2 

5 

2 
7 

49 

9 

information 4 

Hunting, fishing, trapping 

Hunting, fishing 

Hunting only 

Fishing only 

Boating 

Skiing 

Mining 

Research/exploration 

Air: 
Airstrip 
Floats/skis 

ATV 
4WD 
Boat 
Foot, dog team 
Snowmachine 
Horse 
Rail 
Car 

USE TYPES 

3 7 

2 43 

7 

21 

6 

4 

3 2 

ACCESS 

Zone 3 

2 

1 2 

3 

3 

3 

2 

.. 

~ 

~ 
I 
I ,-, 
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TABLE 9.5: MAJOR TRAILS IN THE UPPER SUSITNA RIVER BASIN 

Type 

Cat, ORV 

Cat, ORV 

Packhorse 

Cat 

Fa at 

Packhorse, 
foot 

Beginning 

Gold Creek 

Gold Creek 

Sherman 

Middle 

Ridge top west 
of VABM Clear 

Alaska Railroad, 
mile 232 

Curry 

Talkeetna North of 
Disappointment 
Creek 

Packhorse, Chunilna Portage Creek 
old sled road 

ATV Denali Butte Lake 
Highway 

End 

Devil Canyon 

Confluence of 
John & Chunilna 
creeks 

Confluence of 
John & Chunilna 
creeks 

Chunilna Creek 

Cabin 3 km east 
of VABM Dead 

Stephan Lake 

Lake west of 
High Lake 

Tsusena Lake 

Years Used 

1950's-present 

1961-present 

1948 

1957-present 

1926 

1948 

1920's-present 

1950's-present 



(a) 
TABLE 9. 6: PARCELS BY LAND STATUS/OWNERSHIP CATEGORY 

USGS Talkeetna Land Status/ Areas 
Mountains Quad Ownershi[! Categor~ Location Hectares Acres 

( b ) 
C-1 Federal D-1 TZ9N,R1ZE SM 1 'z 9 5 3,200 

Regi anal Selection TZ9N,R10-1ZE SM 9,324 23,040 
TZ9-31N,R1ZE SM 4 '921 1 z '1 60 
T30&31N,R11E SM 4,921 12,160 

State Selection Suspended TZ9-31N,R10&11E SM 11 '6 55 28,800 

C-Z Regional Selection TZ9-3DN,R8-10E SM 20,979 51,840 
State Selection Suspended TZ9-31N,R8-10E SM 35,094 86,719 
Private (Clarence Lake) T3DN,R9E SM 

Sections 19' zo, 21 5 12 

C-3 Regional Selection T Z9&30N, R5-8E SM 33,152 81,920 
Vi 11 age Selection T31N,R5E SM 404 998 
State Selection Suspended T30-31N,R5-8E SM 22,921 56,639 
Private ( Wat ana L eke) T31N,R7E SM 

Sections 25 & 36 6 15 

C-4 Regional Selection TZ9&30N, RZ-5E SM 33' 152 81,280 
Village Selection T30&31N,RZ-5E SM 15,410 38,079 
State Selection Suspended T30N,R3-5E SM 7 '3 81 18,239 
Private (Stephan Lake) T30N, R3E SM 

Sections 9' 16' 1 7 ' 
z 0' 21 1 7 42 

C-5 Regional Selection TZ9&30N,R1W,1&2E SM 32,893 81,280 
Village Selection T30&31N,R2E SM 1 '9 42 4,799 
State Selection Suspended T30&31N,R1W,1&ZE SM 20,461 50,560 
Private TZ9N,RZE SM 

Section 1 5 2 5 

C-6 State Patented or TA'd T31N,R2W SM 2 '331 5,760 
Regi anal Selection T29&30,R1&2W SM 12,302 30,399 
Native Group Selection T30N,RZW SM 1 '5 54 3,840 
State Selection Suspended TZ9-31N,R1&2W SM 9,712 23,999 
Private (north of Chunilna T30N,R2W SM 

Creek) Sections 23, 26 163 403 
(south of Gold Creek) T31N,R2W SM 

Sections 29, 30 . 34 84 
Mining Claims T29N,R2W SM 

Sections z' 3' 1 0 ' 1 1 ' 
1 5' 1 6 Unknown 

a. Status and ownership are subject to change through administrative and court 
proceedings. 

b. Seward Meridian 
c. TA'd - tentatively approved 
d. Fairbanks Meridian 
Source: Compiled from various sources, including Land Status Maps prepared by CIRI/H&N 

1980 and 1981; Alaska Department of Natural Resouces, State Land Disposal 
Brochures 1979, 1980, 1981; U.S. Department of Interior, Bureau of Land 
Management Records, 1982. 
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TABLE 9. 6: Page 2 of 4 
,-

USGS Talkeetna Land Stat us/ Areas 
,_.. Mountains Quad Ownershi~ Cate9or~ Lac at ion Hectares Acres 

(d) 
D-6 Federal (Railroad T22S,R11W FM 

Withdrawal) Sections 22' 23, -l 26, 27, 33, 34 803 1 '9 8 4 
T33N, R2W SM 2 57 

Sections 15 - 17 104 180 
(near Chulitna) T32N,R2W SM 25,600 

Sections 1 ' 2 ' 11 73 10,240 
Denali State Park T31-33N,R2W SM 10,360 479 
State Selection T32&33N, R2 W SM 4' 144 5,120 

T32&33N,R2W 
Sections 6 & 31 19 4 479 

T22S,R11W FM 2,072 5,120 
State Patented or TA'd T31N,R2W SM 3,885 9,600 

T22S,R'IDW FM 1 '2 9 5 3,200 
Village Selection T31&32N,R1W SM 3,108 7,680 

r- State Selection Suspended T31N,R1W SM 907 2,241 
T33N,R1W SM 1 '5 54 3,840 

Private (Indian River Remote) T31&32N,R2W SM 

/""" 
Sections 2-4' 9' 1 0 ' 

1 3 ' 24,25-27, 33-36 2,590 6,400 
(Indian River Sub D i v. ) T33N,R2W SM 518 1 '2 8 0 
(near Chulitna) T32N, R2W SM 

Sections 1 ' 2 ' 1 1 ' 1 2 150 371 
(near Gold Creek) T31N,R2W SM 

Sections 1 7' 19-21., 29 ' 
r 30 388 959 

(Pass Creek) T33N,R2W SM (sec. 27) 1 2 
(Summit Lake) T33N,R2W SM (sec. 34) 2 5 
(Chulitna Pass) T33N, R2W SM (sec. 35) 1 2 
(near Alaska RR) T31N,R2W SM (sec. 9) 2 

D-5 State Selection T32&33N,R1W,1&2E SM 24,863 61,438 
State Selection TA'd T22S,R8-10W FM 11,784 29,119 
Village Selection T31-33N,RW,1&2E SM 8,547 21,120 

Tyonek T31-33N,R1W,1&2E SM 3,755 9,279 
,,._ Knik T31-32N,R1W,1&2E SM 7,252 17,920 

Chickaloon T31&32N,R1W,1&2E SM 1 '424 3,519 
State Selection Suspended T31-33N,R1W,1&2E SM 13,079 32,319 
Private (High Lake) T32N,R2E SM (sec. 20) 45 111 - (north of Devil Canyon) T32N,R1E SM (sec. 1 6) 5 1 2 

T23N,R1E SM (sec. 30) 3 7 
T32N,R1W SM (sec. 9) 2 5 

..... T32N,R1W SM (sec. 1 0) 5 12 
i 

T32N,R1W SM (sec. 23) 3 7 

- D-4 State Selection T32&33N,R3-5E SM 38,461 95,039 
State Selection TA'd T22S,R5-8W FM 11,914 29,440 
Village Selection T31&32N,R3-5E SM 7' 511 18,560 

Tyonek T31&32N,R3-5E SM 2,978 7,359 
Knik T31&32N,R3-5E SM 5,050 12,479 



TABLE 9. 6: Page 3 of 4 
~ 

USGS Talkeetna land Status/ Areas 
Mountains Quad Ownership Category location Hectares Acres ~ 

Chickaloon T31N,R3E SM 78 193 
State Selection Suspended T31N,R3E SM 4 '9 21 12,160 ., 
Private (Tsusena Butte Area) T33N,R5E SM 

Section 1 6' 21 20 49 

D-3 State Selection T32&33N,R5-7E SM 33,411 82,560 111\1\ 

State Patented or TA'd T32N,R8E SM 1 '2 9 5 3,200 
T 3 3N, R8E SM 842 2 '081 
T22S,R2-4W FM 8' 8 06 21,760 

"""' T22S,R5W FM 2,331 5,760 
Native Selection T32N,R8E SM 1 '0 36 2,560 
Village Selection T31&32N,R5-7E SM 7' 511 18,560 

Tyonek T32N,R5&6E SM 1 '68 3 4,159 
Knik T31&32N,R5&6E SM 2,460 6,079 

State Selecton Suspended T31N,R5-8E SM 11,396 28,160 
Private (Fog lakes Area) T31N,R5E SM 

Sections 13 + 24 21 52 

D-2 Federal 0-1 T22S,R1E FM 259 640 
""" T22S,R2W FM 285 704 I 

BLM T22S,R1&2W, 1E fM 10,101 24,960 
State Patented or TA'd T32N,R8E SM 1 '81 3 4,480 

T22S,R2W FM 1 '424 3 '519 ~ 
I 

Native Selection T32&33N, R8-1 OE SM 39' 1 0 9 96,640 
Village Selection T31N,R8-1DE SM 17,353 42,880 

~ 

D-1 federal D-1 T22S,R1-3E FM 7,770 19,200 
T33N,R11&12E SM 10,101 24,960 

Regional Selection T22S,R1E FM 259 640 
T 3 1 & 3 2 N , R 1 2E SM 13,727 33,920 
T32&33N,R10-12E SM 19,435 48,000 

Village Selection T31N,R10-11E SM 7,252 17,920 
fish &. Wildlife Service T33,R11E SM (sec. 20) Unknown 11!1'1\ 

·' 
State Selection Suspended T 3 1 N, R 1 DE SM 62 153 
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TABLE 9. 6: Page 4 of 4 
/""" 

Land Stat us/ Areas 
USGS Healy Quad Ownership Category Location Hectares Acres 

1\-1 Federal D-1 T22S,R1&2E FM 2,460 6,079 - Regional Selection T22S,R1&2E FM 1 '554 3,840 
Historic Site (cemetery) T22S,R1E FM (sec. 1+2) Unknown 

A-2 Federal D-1 T22S,R1&2W,1E FM 5,309 13,119 - State Patented or T A' d T22S,R1&2W,1E FM 
Section 19-21' 28-33 2,331 5,760 

T22S,R2W FM 52 128 .- Regional Selection T22S,R1&2W,1E FM 5,698 14,080 
Private T22S,R2W FM (sec. 3) 2 5 

A-3 Federal D-1 T22S,R2-4W FM 9,842 24,320 
State Patented or T A' d T22S,R2-4W FM 388 959 
Regional Selection T225,R5W FM 2,409 5,953 

J\-4 State Patented or T A' d T22S,R5-7W FM 
Sections 19-36 4,662 11 '52 0 

Regional Selection T22S,R5-7W FM 
/""" Sections 1-18 4,662 11,520 

A-5 State Patented or T A' d T22S,R8-10W FM 
Sections 19-36 4,662 11,520 

Regional Selection T22S,R8-10W FM 
Sections 1-18 4,662 11 '52 0 

r, A-6 Federal RR. Wdl. T22S,R11W FM 932 2,303 
State Selection T22S,R11W FM 4,014 9,919 
State Patented or TA'd T22S,R10W FM 1 '2 9 5 3,200 

- T22S,R12&13W FM 6,475 16,000 
' Private T22S,R11W FM (sec. 1 ) 1 3 32 

-



(a) 

TABLE 9.7: SUMMARY OF LAND STATUS/OWNERSHIP IN PROJECT AREA 

Land Status/Ownership Category 

Federal D-1 

Federal Railroad Withdrawal 

Bureau of Land Management 

State Selection 

State Patented or Tentatively Approved (TA'd) 

State Selection Suspended 

Denali State Park (within study area) 

Regional Selection 

Native Group Selection 

Village Selection 
Tyonek 
Kn ik 
Chickaloon 

Private 

a. Summarized from Table 9.6. 

Total Area 
Hectares 

37,321 

1 '91 2 

10,101 

107,159 

67,585 

139,143 

10,360 

204,040 

41,699 

69,038 
8,416 

14,762 
1,502 

3,997 

Acres 

92,222 

4,725 

24' 960 

264,796 

167,006 

343,830 

25,500 

504,194 

103,040 

170,597 
20,796 
36,378 

3,712 

9,877 

~1 

! 

, I 
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TABLE 9.8: SUMMARY OF PRESENT AND FUTURE LAND MANAGEMENT ACTIVITIES IN THE PROPOSED 
SUSITNA HYDROELECTRIC PROJECT AREA 

Land Management Agency 

U.S. Department of Interior 
Bureau of Land Management 

Alaska Department of 
Natural Resources 

Alaska Power Authority 

Matanuska-S~sitna Borough 

Matanuska-Susitna Borough 
(in affiliation with the 
Federal Office of Coafital 
Zone Management and the 
Alaska Coastal M&nagement 
Program) 

Cook Inlet Region, Inc. 
and several villages 

Current Management 

Protection of natural envi~onment; 

no a c t i v it i e s o t h e r t h an f i r e 
control and the issuing of some 
special use permits. Land use 
planning being undertaken. 

Planning for the disposal of state 
lands that are immediately adjacent 
to the west side of the project 
area (north and south of Chulitna). 

Performing hydroelectric development 
feasibility studies. 

Borough has no lands in the project 
are a. Project area does f&ll within 
the borough's boundaries and is part 
of the borough's Talkeetna Mountain 
Special Use District. Project area 
is a "mixed use" zone. 

Currently has designated the Susitna 
River to and including Devil Canyon 
as part of a bio~hysical area for 
the Coastal Zone Management Program. 

None; lands currently being trans­
ferred to individual villages. 

Future Management Direction 

Future management will be guided 
by Southcentral Planning Area 
Management Framewo.rk Plan and an 
e'asement manage·ment plan. 

State will select lands in project 
area not selected by the natives. 
Management planning on these lands 
will not begin before 1983. 

Dependent upon o.utcome of 
feasibility studies. 

By Ordinance No. 79-35 creating the 
Talkeetna Mountains Special Use 
District, the borough can exercise 
planning and zoning authority over 
private lands within its boundaries; 
will commence further activities 
when hydro studies are completed. 

Continuing CZM st~dies will 
determine any additional 
management direction. 

Management planning not yet 
underway. 
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10 - ALTERNATIVES TO THE SUSITNA PROJECT 

This section presents the results of assessments of the environmental 
impacts of alternatives to the proposed Susitna Hydroelectric Project. 
Included in this assessment is a consideration of alternative hydro­
electric generating sites outside the upper Susitna basin and alterna­
tive sites within the basin. An environmental analysis of these alter­
native sites is described. 

An environmental assessment of two alternative methods of generation, 
coal-fired thermal and tidal, is also presented. Finally, a comparison 
of hydroelectric, thermal and tidal alternatives is presented in terms 
of differential environmental impact. 

10.1 - Non-Susitna Hydroelectric Alternatives 

The analysis of alternative sites for non-Susitna hydropower develop­
ment followed the plan formulation and selection methodology discussed 
in Section 1.4 of Volume I. The material presented in this section is 
an expansion of that appearing in Section 6 of Volume I and contains 
additional environmental information. 

Step 1 in the plan formulation and selection process was to define the 
overall objective of the exercise. For Step 2 of the process, a 11 
feasible sites were identified for inclusion in the subsequent screen­
ing process. The screening process (Step 3) eliminated those sites 
that did not meet the screening criteria and yielded candidates which ~ 
could be refined to include in the formulation of Railbelt generation 
plans (Step 4). 

Details of each of the above planning steps are given below and pre­
sented in Figure 10.1. The objective of· the process w.as to determine 
the optimum Railbelt generation plan which incorporates the proposed 
non-Susitna hydroelectric alternatives. 

(a) Screening of Candidate Sites 

As discussed in Section 4, Volume 1, numerous studies of hydro­
electric potential in Alaska have been undertaken. A significant 
amount of the identified potential is located in the Railbelt 
region. Review of the above studies and in particular the various 
published inventories of potential sites identified a total of 91 
potential sites (Table 10.1). All of these sites are technically 
feasible and, under Step 2, of the planning process, were identi­
fied for inclusion in the subsequent screening exercise. 

The screening process applied to these sites for this analysis 
required the application of four iterations with progressively 
more stringent criteria. 

10-1 



(i) First Iteration 

As discussed in Section 6, Volume 1, the first screen or 
iteration determined Which sites were not economically via­
ble and rejected these sites. The standard for economic 
viability in this iteration was defined as energy produc­
tion cost less than 50 mills per kWh, based on economic 
parameters. This vaTue for energy production cost was con­
sidered to be a reasonable upper limit consistent with 
Susitna Basin alternatives for this phase of the selection 
process. 

As a result of this screen, 26 sites were eliminated from 
the planning process (Table 10.1). The remaining -65 sites 
were subjected to a second iteration of screening which 
included additional criteria on environmental acceptabil­
ity. 

(ii) Second Iteration 

The inclusion of environmental criteria into the planning 
process required a significant data survey to obtain infor­
mation on the location of existing and published sources of 
environmental data. A detailed review of this data and the 
sources used are presented in Appendix C of the Development 
Selection Report. 

The basic data collected identified two levels of detail of 
environmental screening. The purpose of the first level of 
screening was to eliminate those sites which were least 
acceptable from an environmental standpoint. Rejection of 
sites occurred if: 

- They would cause significant impacts within the boundar­
ies of an existing National Park, Wild and Scenic River, 
National Wilderness Area, or a proclaimed National Monu­
ment area; 

Or they were located on a river in which: 

• Anadromous fish are known to exist; 

• The annual passage of fish at the site exceeds 50,000; 
and 

• Upstream from the site, a confluence with a tributary 
occurs in which a major spawning or fishing area is 
1 ocated. 

The definition of the above exclusion criteria was made 
only after a review of the poss i b 1 e impacts of hydropower 
development on the natural environment and the effects of 
land issues on particular site development. 
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Of the 65 sites rema1 m ng after the pre 1 i mi nary economic 
screening,· 19 sites were eliminated on the basis of the 
requirements set for the second screen. These sites appear 
in Table 10.1, and the reason for their rejection in Table 
10.2. The location of the remaining 46 sites appears in 
F i g ur e 1 0. 2. 

Third Iteration 

The reduction in the number of sites to 46 a 11 owed a 
reasonable reassessment of the capital and energy produc­
tion costs for each of the remaining sites to be made. 
Adjustments were made to take into account transmission 
line costs necessary to link each site to the proposed 
Anchorage-Fairbanks intertie. This iteration resulted in 
the rejection of 18 sites based on judgmental elimination 
of the more obvious uneconomic or less environmentally 
acceptable sites (Table 10.1). The remaining 28 sites were 
subjected to a fourth iteration which entailed a more 
detailed numerical environmental assessment. 

(iv) Fourth Iteration 

To facilitate analysis, the rema1mng 28 sites were cate­
gorized into sizes as follows: 

- Less than 25 MW: 5 sites; 
- 25 MW to 100 MW: 15 sites; and 
- Greater than 100 MW: 8 sites. 

The fourth and final screen was performed using a detailed 
numerical environmental assessment which considered eight 
criteria chosen to represent the sensitivity of the natural 
and human environments at each of the sites. 

The eight evaluation criteria are listed in Table 10.3. 
For each of the evaluation criteria, a system of sensitiv­
ity scaling was used to rate the relative sensitivity of 
each site. A letter (A, B, C or D) was assigned to each 
site for each of the eight criteria to represent this sen­
sitivity. The scale rating system is defined in Table 
10. 4. 

Each evaluation criterion has a definitive significance to 
the Alaskan environment and degree of sensitivity to im­
pact. A discussion of each criterion, and the reference 
maps used to obtain information on these criteria, is pre­
sented in Appendix C2 of the Development Selection Report. 
A summary of the evaluation and comparison of each site on 
the basis of these criteria is presented in the following 
paragraphs. 
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(b) Basis of Evaluation 

The criteria were initially weighted in accordance with their rel­
ative significance in comparisons. The first four criteria--big 
game, agricultural potential, birds, and anadromous fisherieswere 
chosen to represent the most significant features of the natural 
environment. These resources require protection and careful man­
agement because of their position in the Alaskan environment, 
their roles in the existing patterns of life of the state resi­
dents, and their importance in the future growth and economic 
independence of the state. They were viewed as more important 
than the following four criteria because of their quantifiable and 
significant position in the lives of the Alaskan people. 

The remaining four criteria--wilderness; cultural, recreation and 
scientific features; restricted land use; and access--were chosen 
to represent the institutional factors to be considered in deter­
mining any future land use. These are special features which have 
been identified or protected by governmental laws or programs and 
may have varying degrees of protected status; or the criteria 
represent existing land status which may be subject to change by 
the potential developments. 

Data relating to each of these criteria were compiled separately 
and recorded for each site, forming a data-base matrix. Then, 
based on these data, a system of sensitivity scaling was developed 
to represent the relative sensitivity of each environmental 
resource (by criterion) at each site. A·detailed explanation of 
the scale rating may be found in Table 10.5. 

The scale ratings for the criteria at each site were recorded in 
the evaluation matrix. Site evaluations of the 28 sites under 
consideration are given in Table 10.6. Preliminary data regarding 
technical factors were also recorded for each potential develop­
ment. Parameters included installed capacity, development type 
(dam or diversion), dam height, and new land flooded by impound­
ment. The cornplete evaluation matrix may be found in Table 10.7. 

In this manner, the environmental data were reduced to a form from 
which a relative comparison of sites could be made. The compari­
son was carried out by means of a ranking process. 

(c) Rank Weighting and Scoring 

For the purpose of evaluating the environmental criteria, the fol­
lowing relative weights were assigned to the criteria. A higher 
value indicates greater importance or sensitivity than a lower 
value. 
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Big Game 
Agricultural Potential 
Birds 
Anadromous Fisheries 
Wilderness Values 
Cultural Values 
Land Use 
Access 

8 
7 
8 

10 
4 
4 
5 
4 

The criteria weights for the first four criteria were then adjust­
ed down, depending on related technical factors of the development 
scheme. 

All the sites were ranked in terms of their dam heights which were 
assumed to be the factor having the greatest impact on anadromous 
fisheries. 

Sites were a 1 so ranked in terms of their new reservai r area, or 
the amount of new land flooded, which was considered to be the one 
factor with greatest impact on agriculture, bird habitat, and big 
game habitat. The same adjustments were made for the big game, 
agricultural potentials, and bird habitat weights based on this 
flooded area impact (see Table 10.8). 

The scale indicators were also given a weighted value as follows: 

B = 5 
c 3 
0 1 

To compute the ranking score, the scale weights were multiplied by 
the adjusted criteria weights for each criteria and the resulting 
products were added. 

Two scores were then computed. The total score is the sum of all 
eight criteria. The partial score is the sum of the first four 
criteria only, which gives an indication of the relative impor­
tance of the existing natural resources in comparison to the total 
score. 

(d) Evaluation Results 

The evaluation of sites took place in the following manner: sites 
were first divided into three groups in terms of their capacity. 

Based on the economics, th~ best sites were chosen and environmen­
tally evaluated as described above. Table 10.9 lists the number 
of sites evaluated in each of the capacity groups in ascending 
order according to their total scores for each of the groups. The 
partial score was also compared. The sites were then grouped as 
better, acceptable, questionable, or unacceptable, based on the 
scores. 
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The partial and total scores for each of the sites, grouped 
according to capacity, appear in Table 10.10. 

Sixteen sites were chosen for further consideration. Three con­
straints were used to identify these 16 sites. First, the most 
economical sites which had passed the environmental screening were 
chosen. Second, sites with a very good environmental impact rat­
ing which had passed the economic screening were chosen. And 
finally, a representative number of sites in each capacity group 
were to be chosen (Table 10.11). 

From the list of 16 sites, 10 were selected for detailed develop­
ment and cost estimates required as input to the generation plan­
ning. The ten sites chosen are underlined in Table 10.1. 

Further discussion of the basis of selection of these 10 sites is 
presented in Appendix C2 of the Development Selection Report. 

(e) Plan Formulation and Evaluation 

Steps 4 and 5 in the planning process was the formulation of the 
preferred sites identified in Step 3 into Railbelt generation 
scenarios. To adequately formulate these scenarios, the engineer­
ing, energy, and environmental aspects of the ten short-listed 
sites were further refined (Step 4). 

This resulted in formulation of the ten sites into five develop­
ment plans incorporating various combinations of these sites as 
input to the Step 5 evaluations. The five development plans are 
given in Table 10.12. 

The essential objective of Step 5 was established as the deriva­
tion of the optimum plan for the future Railbelt generation, 
incorporating non-Susitna hydro generation as well as required 
thermal generation. The methodology used in the evaluation of 
alternative generation scenarios for the Railbelt is discussed in 
detail in Section 8 of Volume I. The criterion on which the pre­
ferred plan was finally selected in these activities was least 
present-worth cost based on economic parameters established in 
Section 8, Volume I. 

The selected potential non-Susitna hydro developments (Table 
10.13) were ranked in terms of their economic cost of energy. 
These developments were then introduced into the all-thermal gen­
erating scenario in groups of two or three. The most economic 
schemes were introduced first followed by the less economic 
schemes. 

On the basis of these evaluations, the most viable alternative to 
the Susitna project was found to be the development of the Chaka­
chamna, Keetna, and Snow sites for hydroelectric power, supple-
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mented with a thermal generating facility. The potential environ­
mental impacts of hydroelectric development at these sites are 
discussed below; discussion of the environmental effects of ther­
mal development is in Section 10.4. 

10.2 - Environmental Assessment of Selected Alternative Sites 

The analysis of alternative development scenarios outside the upper 
Susitna Basin showed Chakachamna, Snow and Keetna hydroelectric sites 
offer the most suitable schemes for development. Because maximum total 
power production from these three sites would be only 650 MW, addition­
al thermal and tidal development would also be required. The potential 
environmental impacts of hydroelectric development at these three sites 
are discussed below; coal-fired thermal and tidal power are discussed 
in Sections 10.4 and 10.5. 

The Chakachanmna area has been studied previously for hydroelectric 
development and is currently under study by the Power Authority. As 
such, fairly detailed information is available. Keetna and Snow, how­
ever, have not been intensively studied and information is limited pri­
marily to non-specific inventory data and resource maps. 

(a) Description of Chakachamna Site 

Chakachamna Lake is located in the Alaska range approximately 80 
miles west of Anchorage. The lake is drained by the Chakachatna 
River which runs southeasterly out of the lake and eventually into 
Cook Inlet. Three primary methods have been explored as a way to 
produce power at the site; one via construction of a dam on the 
Chakachatna River, one via diversion of water from the lake util­
izing a tunnel into the MacArthur River, and one via diversion 
down the Chakachatna Valley. Transmission lines would run from 
the site to a location near the Chugach Electric Association (CEA) 
Beluga power plant and would then parallel existing lines to a 
submarine crossing of Knik Arm and then to a termi na 1 on the 
eastern shore (Bechtel Civil and Minerals, Inc., 1981). 

(i) Topography and Geology 

Chakacharnna Lake is located in a deep valley of the Alaska 
range surrounded by glaciers and high mountains. From an 
elevation of approximately 1200, land elevation drops fair­
ly rapidly to sea level within 40 miles. In lower eleva­
tions, drainage is poor with numerous wetlands present. 

Lake Chakachamna was formed by the Barrier Glacier and 
associated morainal deposits descending from the south side 
of l'vlount Spurr. The area is underlain by semi-consolidated 
volcanic debris of late Tertiary or Quaternary age and, 
closer to Cook Inlet, by alluvial and tidal sand, silt, and 
gravel of Holocene age (Cook Inlet Region, Inc, and Placer 
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Amex, Inc., 1981). Past movement by glaciers has resulted 
in scattered boulders and glacially scattered till. Chaka­
chamna Lake, the south side of the Chakachatna River 
Valley, and the MacArthur River Canyon are bordered by 
granitic bedrock. The north side of the Chakachatna River 
Valley is bordered by volcanic bedrock. 

(ii) Surface Hydrology 

Chakachamna Lake is approximately 13 miles in length and is 
1.5 to 3.0 miles wide. Inflow to the lake is primarily 
glacial in origin and consists of the Nagishlamina and 
Chilligan Rivers entering from the north (U.S. Fish and 
Wildlife Service 1962). 

The Chakachatna River originates at the out 1 et of Chaka­
chamna Lake and flows easterly approximately 15 miles 
through a canyon and then through 1 owl and areas to Cook 
Inlet. Mean annual discharge at its origin is 3645 cfs 
with a range from 441 cfs in April to 12,000 cfs in July; 
average annual stream flow at the reservoir site is esti­
mated at 2.5 million acre feet (Bechtel Civil and Minerals, 
Inc., 1981). The total length is 36 miles and the total 
drainage area is 1,620 square miles. 

The MacArthur River originates from the MacArthur glacier 
and is also fed by the Blockade glacier. The river is 
1 ater joined by waters from Noaukta Slough, which carry 
water from the Chakachatna River. The MacArthur River con­
tinues to the confluence with the Chakachatna and then 
empties into Trading Bay. 

(iii) Terrestrial Ecology 

Vegetation in the project area varies with elevation and 
moisture conditions. The major community types present 
include spruce forest, bogs, and willow thickets. Dominant 
species present include paper birch, black cottonwood, 
alder, bog blueberry, and willow (Bechtel Civil and 
Minerals, Inc., 1981). 

Big game species utilizing the area include moose, caribou, 
black bear, and grizzly bear. Other species present 
include wolverine, mink, and various small mammals (Bechtel 
Civil and Minerals, Inc., 1981). 

Birds present in the area are typi ca 1 for the area of 
Alaska, with peak numbers and species occurring during the 
spring and fall migration periods. Goldeneyes were 
observed nesting in the area in 1960 with other waterfowl 
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(vi) 

species present . during migration, including redheads, 
greenwinged teal and mallards; bald eagles and trumpeter 
swans are known to nest in the area primarily near Cook In­
let (Bechtel Civil and Minerals, Inc., 1981). 

Aquatic Ecology 

The water of the tributaries to Chakachamna Lake, the lake 
itself and the Chakachatna and MacArthur Rivers pro vi de a 
variety of water temperatures, water quality and substrate, 
resulting in various types of aquatic habitats. 

Chakachamna Lake contains populations of lake trout, Dolly 
Varden, whitefish and sculpins (U.S. Fish and Wildlife Ser­
vice, 1962). More importantly, sockeye salmon migrate up 
the Chakachatna River and spawn within Chakachamna Lake. 
Although the lake is not heavily utilized by sport fisher­
men, these spawning salmon contribute to the commercial 
fisheries of Cook Inlet. 

The Chakachatna River is utilized by a wider variety of 
fish species. The upper reaches are characterized by boul­
ders and swift currents and do not appear to be a spawning 
area. This reach is utilized by the anadramous fish that 
spawn in Chakachamna Lake (Bechtel Civil and Minerals, 
Inc., 1981). Sockeye salmon, chum salmon and pink salmon 
spawn in the river while chinook and coho salmon and Dolly 
Varden are known to occur. 

The \VlacArthur River supports a fishery similar to that of 
the Chakachatna (Alaska Power Administration 1980). Dolly 
Varden are present with chi nook, coho, pink, sockeye, and 
chum salmon present as spawners in the side channels. 
Pygmy whitefish occur further downstream (Bechtel Civil and 
Minerals, Inc., 1981). 

Cultural Resources 

The Alaska Heritage Resource Survey File maintained by the 
State Historic Preservation Office 1 ists no sites present 
in the Chakachamna project area. The area has not been 
thorougly studied and further investigations would be 
necessary should the project proceed. 

Socioeconomics 

The Chakachamna project is located in a sparsely populated 
area of the Kenai Peninsula Borough. The only community in 
the vicinity of the project area is the native vi 11 age of 
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Tyonek, population 239. Commercial fishing and subsis­
tence activities are the major sources of income with some 
employment provided by timber harvesting, gas and oil 
exploration activities and government. 

Housing consists primarily of prefabricated structures. 
One school serves grades K through 12, with a current 
enrollment of 146. Police protection is provided by the 
Alaskan State Troopers, headed by a resident constable. 
Fire protection is provided by the u.s. Bureau of Land Man­
agement. Medical services are available in a medical cen­
ter located in the village. Water is supplied from a near­
by lake and wastewater disposed via septic systems. 

Transportation is limited to gravel surface roads and small 
airstrips. 

The Kenai Borough and City of Anchorage would likely con­
tribute to the work force for the project. The work force 
in the Borough is 12,300, with 9.8 percent unemployed; 
Anchorage has a work force of 91,671, with 6.9 percent 
unemployment (Bechtel Civil and Minerals, Inc., 1981). 

(b) Description of Snow Site 

The Snow site is located on the Snow River in the Kenai Peninsula 
(Figure 10.2). Power development would include a dam with diver­
sion through a tunnel approximately 7,500 to 10,000 feet in 
length. A transmission line would extend from the site northward 
for nine miles to Kenai Lake and then northwesterly for 16 miles 
to tie in with existing lines. 

The Snow River at the proposed dams ite flows in a deep narrow 
gorge cut into bedrock on the floor of a glacial valley. Gray­
wacke and slate are exposed and this overburden is evident (U.S. 
Department of Energy 1980). The river flows west and north into 
the south end of the Kenai Lake. The average annual streamflow at 
the darns ite is estimated at 510,000 to 535,000 cfs. The dams ite 
waul d be fed by 105 square miles of the river's 166 square mile 
drainage area (U.S. Department of Energy 1980; U.S. ArfT!Y Corps of 
Engineers). 

Vegetation in the area is primarily a hemlock-spruce forest. 
Black bear, wolf and dall sheep are known to occur in the area, 
and a moose concentration area is present (Cook Inlet Region 
1981). Waterfowl utilize the area both for nesting and molting. 

No anadromous fish are known to occur in the Snow River, but sock­
eye and coho sa 1 man are present in the drainage. Rainbow trout 
and whitefish also occur in Kenai Lake. 
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Reports consulted listed no known cultural resource sites in the 
Snow area. 

The Snow site is located in the Railbelt region of Alaska, as dis­
cussed in Section 5 of this volume. Socioeconomic conditions rel­
ative to the Snow site are also discussed in Section 5 • 

Description of Keetna Site 

The Keetna site is located on the Talkeetna River, approximately 
70 nri l es north of Anchorage (Figure 10. 2). Power development 
would include a dam with a diversion tunnel. 

The Talkeetna River, with headwaters in the Talkeetna mountains, 
flows southwesterly to its confluence with the Susitna River. The 
damsite has a drainage area of 1,260 square miles; stream flow 
records indicate discharge at the site to be 1,690,000 acre feet 
(U.S. Department of Energy 1980). 

Vegetation on the lower elevations of the valley are primarily up­
land spruce-hardwood forest. The upper elevations have little 
vegetation. Black bear and brown bear are present and the area is 
a known moose concentration area. A caribou winter range is near­
by. 

Four species of anadramous fish are present in the area (chinook, 
sockeye, coho, and chum salmon). The chinook salmon is known to 
spawn in tributaries upstream of the proposed site. 

Reports consulted listed no known cultural resources at the site. 

Environmental Impacts of Selected Alternatives 

Most environmental impacts at the Chakachamna, Snow and Keetna 
sites would be those that typically occur with hydroelectric 
development. Vegetation and wildlife habitat would be lost, 
resulting in a reduction in carrying capacity and wildlife popula­
tions at the site. Based on the availability of habitat in sur­
rounding areas, this would likely not be a major impact. Reduc­
tions in fish populations (as discussed below) would reduce the 
food source for bears, eagles, and other fish-eating wi 1 dl i fe; 
this could affect local populations. Creation of a reservoir at 
the Snow and Keetna sites would provide a different habitat type 
and benefit such species groups as waterfowl and furbearers. 

Any archaeological or historic sites in the reservoir areas would 
be flooded. On-ground surveys, salvage operations and protection 
of areas outside the reservoir but within the construction area, 
would mitigate most of these potential impacts. 
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The Keetna reservoir would inundate two scenic areas; Sentinel 
Rock and Granite Gorge. 

Socioeconomic impacts would be similar at each site. It is 
expected there would be an increase in population in the towns 
near the site and associ a ted increase in demand for housing, 
schools and other services. Because all three sites are located 
within 100 miles of Anchorage, it is expected much of the labor 
force would be drawn from this area where an adequate work force 
is present. Construction camps would likely be erected to house 
workers, thereby reducing demand on surrounding towns. Socioeco­
nomic impacts for the Chakachamna site would be similar to those 
described in Section 10.3 for thermal development but of lesser 
magnitude. 

The greatest potential impact of these developments is to the 
fisheries resources, particularly at the Chakachamna site. Grea­
t ion of the reservoir at the Keetna and Snow sites waul d flood 
river areas, thereby reducing this type of habitat. At the Keetna 
site, spawning areas may be affected and upstream migration of the 
anadromous salmon also curtailed, unless fish ladders are con­
structed and adequate downstream flows maintained. At this time, 
the detailed studies necessary to determine adequate flows for 
power generation and fishery maintenance have not been conducted. 

Power development at the Chakachamna site has the potential to 
negatively impact anadromous fish. This impact would result from 
decreased flowing or dewatering from the upper portions of the 
Chakachatna River, removal of access to Chakachamna Lake, altera­
tions in water quality, loss of downstream migrating fingerlings, 
loss of spawning habitat, decrease in the food base. All of these 
impacts, if large enough, could impact the commercial fisheries of 
Cook Inlet; the magnitude of these impacts would depend upon the 
design and operating scheme to produce power. 

If a dam was constructed on Chakachatna River, Chakachamna Lake 
and its tributary streams would be inaccessible to anadromous 
fish. Unless fish ladders were constructed, this would eliminate 
the anadromous fish populations in Chakachamna lake. In addition, 
losses of downstream migrating fingerlings would occur unless an 
effective design in the dam•s construction could be developed to 
allow them to pass safely downstream. 

If diversion into the MacArthur River via tunnels is used, in­
creased flows could result in changes in water quality and temper­
ature, perhaps affecting the ability of anadromous fish to migrate 
upstream to the spawning areas. For maximum power production, no 
water would be released into the upper reaches of the Chakachatna 
River, thereby eliminating the anadromous fish populations in the 
lake and lake tributaries. If fishery flows were maintained, this 
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severe impact would not occur, provided fish passage facilities 
were provided at the lake outlet. 

If lake water is diverted into the Chakachatna River, there will 
be no impact to the MacArthur River ecosystem. Above the power­
house and below the lake, impacts to the fishery will depend on 
the level of flows maintained and the installation of fish passage 
facilities. Again, if maximum flows are utilized for power pro­
duction, anadromous fish populations in the lake and tributaries 
would also be lost. If flows were maintained in the Chakachatna 
River and fish passage facilities were provided, impacts would be 
substantially reduced. 

10.3- Upper Susitna Basin Hydroelectric Alternatives 

A second feature of the alternatives analysis involved the considera­
tion of alternative sites within the Upper Susitna Basin. This process 
involved consideration of technical, economical, environmental, and 
social aspects. 

This section describes the environmental consideration involved in the 
selection of Devil Canyon/Watana sites as the preferred sites within 
the Upper Susitna Basin and also presents a brief comparison of the 
environmental impacts associated with alternatives that proved economi­
cally feasible. This section concentrates on the environmental aspects 
of the selection process. Details of the technical and economic as­
pects of this evaluation are discussed in Section 8 of Volume I, and 
also in Section 8 of the Development Selection Report. 

The objectives of the selection process were to determine the optimum 
Susitna Basin Development Plan and to conduct a preliminary environmen­
tal assessment of the alternatives in order to compare those judged 
economically feasible. The selection process followed the Generic Plan 
Formulation and Selection Methodology described in Section 1.4 of Vol­
ume I. Damsites were identified following the objectives described 
above. These sites were then screened and assessed through a sequen­
tial "narrowing down" process to arrive at a recommended plan (Figure 
10.4). 

(a) Damsite Selection 

In the previous Susitna Basin studies discussed in Section 4 
(Volume I), 12 damsites were identified in the upper portion of 
the basin, i.e., upstream from Gold Creek (see Figure 10.5). 
These sites are listed below: 

- Gold Creek 
- Olson (alternative name: Susitna II) 
- Devi 1 Canyon 
-High Devil Canyon (alternative name: Susitna I) 
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- De vi 1 Creek 
- Watana 
- Sus itna II I 
- Vee 
- Maclaren 
- Denali 
- Butte Creek 
- Tyone 

Longitudinal profiles of the Susitna River and probable typical 
reservoir levels associated with the selected sites were prepared 
to depict which sites were mutually exclusive, i.e •• those which 
cannot be developed jointly since the downstream site would inun­
date the upstream site. All· relevant data concerning dam type, 
capital cost, power, and energy output were asssembled as discus­
sed in Section 8 of Volume 1. Results appear in Table 10.14. 

(b) Site Screening 

The objective of this screening exercise was to eliminate sites 
which would obviously not feature in the initial stages of a Sus­
itna Basin development plan and which, therefore, do not require 
any further study at this stage. Three basic screening criteria 
are used; these include environmental, alternative sites, and 
energy contribution. 

(i) Environmental Screening Criteria 

The potential impact on the environment of a reservoir 
located at each of the sites was assessed and catagorized 
as being relatively unacceptable, significant, or moder­
ate. 

- Unacceptable Sites 

Sites in this category are classified as unacceptable 
because either their impact on the environment waul d be 
extremely severe or there are obviously better alterna­
tives available. Under the current circumstances, it is 
expected that it would not be possible to obtain the 
necessary agency approval, permits, and licenses to dev­
elop these sites. 

The Gold Creek and Olson sites both fall into this cate­
gory. As salmon are known to migrate up Portage Creek, a 
development at either of these sites would obstruct this 
migration and inundate· spawning grounds. Available in­
formation indicates that salmon do not migrate through 
Devil Canyon to the river reaches beyond because of the 
steep fall and high flow velocities. 
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Deve 1 opment of the mid-reaches of the Tyone River wou 1 d 
result in the inundation of sensitive big game and water­
fowl areas, provide access to a large expanse of wilder­
ness area, and contribute only a small amount of storage 
and energy to any Susitna development. Since more accep­
table alternatives are obviously available, the Tyone 
site is also considered unacceptable. 

- Sites With Significant Impact 

Between Devil Canyon and the Oshetna River, the Susitna 
River is confined to a relatively steep river valley. 
Upstream from the Oshetna River the surrounding topo­
graphy flattens, and any development in this area has the 
potential of flooding large areas even for relatively low 
dams. Since the Denali Highway is relatively close by, 
this area is not as isolated as the Upper Tyone River 
Basin. It is still very sensitive in terms of potential 
impact on big game and waterfowl. The sites at Butte 
Creek, Denali, Maclaren, and, to a lesser extent, Vee fit 
into this category. 

- Sites With Moderate Impact 

Sites between Devil Canyon and the Oshetna River have a 
lower potential environmental impact. These sites in­
clude the Devil Canyon, High Devil Canyon, Devil Creek, 
Watana and Susitna sites, and, to a lesser extent, the 
Vee sit e. 

Alternative Sites 

Sites which are close to each other and can be regarded as 
alternative dam locations can be treated as one site for 
project definition study purposes. The two sites which 
fall into this category are Devil Creek, which can be 
regarded as an alternative to the High De vi 1 Canyon site, 
and Butte Creek, which is an alternative to the Denali 
site. 

(iii) Energy Contribution 

The total Susitna Basin potential has been assessed at 
6,700 GWh. As discussed in Section 5, Volume I, additional 
future energy requirements for the period 1982 to 2010 are 
forecast to range from 2,400 to 13,500 GWh. It was there­
fore decided to limit the minimum size of any power devel­
opment in the Sus itna Basin to an average annua 1 energy 
production in the range of 500 to 1,000 GWh. The upstream 
sites such as Maclaren, Denali, Butte Creek, and Tyone do 
not meet this minimum energy generation criterion. 

10-15 



(iv) Screening Process 

The screening process involved eliminating all sites fall­
ing in the unacceptable environmental impact and alterna­
tive site categories. Those failing to meet the energy 
contribution criteria were also eliminated unless they had 
some potential for upstream regulation. The results of 
this process are as follows: 

- The unacceptable site environmental category eliminated 
the Gold Creek, Olson, and Tyone sites. 

-The alternative sites category eliminated the Devil Creek 
and Butte Creek sites. 

-No additional sites were eliminated for failing to meet 
the energy contribution criteria. The remaining sites 
upstream from Vee, i.e., Maclaren and Denali, were re­
tained to insure that further study be direc;ted toward 
determining the need and viability of providing flow reg­
ulation in the headwaters of the Susitna. 

(c) Formulation of Susitna Basin Development Plans 

In order to obtain a more uniform and reliable data base for 
studying the seven sites remaining, it was necessary to develop 
engineering layouts for these sites and re-evaluate the costs. In 
addition, it was also necessary to study staged developments at 
several of the larger dams. The results of these are described in 
Sections 8, 10, and 11 of Volume I. These layouts were then u~ed 

to assess the sites and plans from an environmental perspective. 

The results of the site-screening exercise described in Section 
(10.3(a)) above indicate that the Susitna Basin Development Plan 
should incorporate a combination of several major dams and power­
houses located at one or more of the following sites: 

- Devil Canyon, 
- High Devil Canyon, 
- Watana, 
- Susitna III, 
- Vee. 

In addition, the following two sites should be considered as can­
didates for supplementary upstream flow regulation: 

- Maclaren, 
- Denali. 
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To establish very quickly the likely optimum combination of dams, 
a computer screening model was used to directly identify the types 
of plans that are most economic. Results of these runs indicate 
that the Devil Canyon/Watana or the High Devil Canyon/Vee combina­
tions are the most economic. In addition to these two basic 
development plans, a tunnel scheme, which provides potential envi­
ronmental advantages by replacing the Devil Canyon dam with a long 
power tunnel, and a development plan involving the two most eco­
nomic dams ites, High Devil Canyon and Watana, were a 1 so i ntro­
duced. These studies are described in more detail in Section 8 of 
Volume 1 and in Table 10.15. 

These studies resulted in three basic plans involving dam combina­
tions and one dam/tunnel combination. There were Plan 1 which 
involved the Watana-Devil Canyon sites; Plan 2, the High Devil 
Canyon-Vee sites; Plan 3, the Watana-tunnel concept; and Plan 4, 
Watana-High Devil Canyon sites. 

(i) Plan 1 

( i i ) 

Three subplans were developed: 

- Subplan 1.1: Stage 1 involves constructing Watana Dam to 
its full height and installing 800 MW. Stage 2 involves 
constructing Devil Canyon Dam and installing 600 MW. 

- Subplan 1.2: For this subplan, construction of the Wat­
ana dam is staged from a crest elevation of 2,060 feet to 
2,225 feet. The powerhouse is also staged from 400 MW to 
800 MW. As for Subplan 1.1, the final stage involves 
Dev·i 1 Canyon with an installed capacity of 600 MW. 

- Subplan 1.3: This subplan is similar to Subplan 1.2 
except that only the powerhouse and not the dam at Watana 
is staged. 

Plan 2 

Three subplans were also developed under Plan 2: 

- Subplan 2.1: This subplan involves constructing the High 
Devi 1 Canyon Dam first with an installed capacity of 800 
MW. The second stage involves constructing the Vee Dam 
with an installed capacity of 400 MW. 

- Subplan 2.2: For this subplan, the construction of High 
Devil Canyon Dam is staged from a crest elevation of 
1,630 to 1,775 feet. The installed capacity is also 
staged from 400 to 800 MW. As for Subplan 2.1, Vee 
follows with 400 MW of installed capacity. 
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~ Subplan 2.3: This subplan is similar to Subplan 2.2 ex­
cept· thilt only the powerhouse and not the dam at High 
Devil Canyon is staged. 

(iii) Plan 3 

This plan involves a long power tunnel to replace the Devil 
Canyon dam in the WC~tana/Devil Canyon development plan. 
The tunnel alternative could develop similar head as the 
Devil Canyon dam development and would avoid some environ­
mental impacts by avoiding inundating Devil Canyon. 
Because of low winter flows in the river, a tunnel alterna­
tive was considered only as a second stage to the Watana 
development. 

Following studies described in Section 8 of Volume I, a 
plC!n involving a tunnel to develop the Devil Canyon dam 
head and a 245-foot-hi gh re-regul at ion dam and reservoir 
was selected with the capacity to regulate diurnal fluctua­
tions caused by the peaking operation at Watana. The plan 
involves two subplans. 

- Subplan 3.1: This subplan involves initial construction 
of Watana and instC~llation of 800 MW of capacity. The 
next stage involves the construction of the downstream 
re-regulation dam to a crest elevation of 1,500 feet and 
a 15-mile-long tunnel. A total of 300 MW would be in­
stalled at the end of the tunnel and a further 30 MW at 
the re-regulation dam. An additional 50 MW of capacity 
would be installed at the Watana powerhouse to facilitate 
peC!king operations. 

- Subplan 3.2: This subplan is essentially the same as 
Subplan 3,1 except that construction of the initial 800 
MW powerhouse at Watana is staged. 

(iv) Plan 4 

This single plan was developed to evaluate the development 
of the two most economic damsites, Watana and High Devil 
Canyon, jointly. Stage 1 involves constructing Watana to 
its full height with an installed capacity of 400 MW. 
Stage 2 involves increasing the capacity at Watana to 800 
MW. Stage 3 involves constructing High Devil Canyon to a 
crest elevation of 1470 so that the reservoir extends· to 
just downstream from Watana. In order to develop the full 
head between Watana and Portage Creek, an additional smal­
ler darn would be added downstream from High Devil Canyon. 
This dam would be located just upstream from Portage Creek 
so as not to interfere with the anadromous fisheries, 
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and it would have a crest elevation of 1030 and an install­
ed capacity of 150 MW. For purposes of these studies, this 
site is referred to as the Portage Creek site. 

Plan Evaluation Process 

The overall objective of this step in the evaluation process was 
to select the preferred basin development plan. A preliminary 
evaluation of plans was initially undertaken to determine broad 
comparisons of the available alternatives. This was followed by 
appropriate adjustments to the plans and a more detailed evalua­
tion and comparison. 

Table 10.14 lists pertinent details such as capital costs and 
energy yields associated with the selected plans. The cost infor­
mation was obtained from the engineering layout studies described 
in Sections 9 and 10. The energy yield information was developed 
using a multi-reservoir computer model. 

A more detailed description of the model appears in Section 8 of 
Vo 1 ume I. 

In the process of evaluating the schemes, it became apparent that 
there would be environmental problems associated with allowing 
daily peaking operations from the most downstream reservoir in 
each of the plans described above. In order to avoid these poten­
tial problems while still maintaining operational flexibility to 
peak on a daily basis, re-regulation facilities were incorporated 
in the four basic plans. These facilities incorporate both struc­
tural measures, such as re-regulation dams, and modified opera­
tional procedures under a series of form modified plans, E1 
through E4. 

(i) El Plans 

For Subplans 1.1 to 1.3, a low, temporary re-regulation dam 
is constructed downstream from Watana during the stage in 
which the generating capacity is increased to 800 MW. This 
dam would re-regul ate the outflows from Watana and a 11 ow 
daily peaking operations. It has been assumed that it 
would be possible to incorporate this dam with the diver­
sion works at the Devil Canyon site, and an allowance of 
$100 million has been made to cover any additional costs 
associated with this approach. 

In the final stage, only 400 MW of capacity is added to the 
darn at Devil Canyon instead of the original 600 MW. Reser­
voir operating rules are changed so that De vi 1 Canyon dam 
acts as the re-regulation dam for Watana. 
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(ii} E2 Plans 

For Subplp.ns 2.1 to 2.3, a permane,nt re-regulation dam is 
1 ocated downstream from the High Dev·i 1 Canyon site, whi 1 e 
at the same time, the generating capacity is increased to 
800 MW. An allowance of $140 mill ion has been made to 
cover the costs of such a dam. 

An additional Subplan E2.4 was established. This plan is 
similar to E2.3 except that there-regulation dam is util­
ized for power production. The damsite is located at the 
Portage Creek site with a crest level set to utilize the 
full head. A 150 MW powerhouse is installed. As this dam 
is to serve as a re-regulating facility, it is constructed 
at the same time as the capacity of High Devil Canyon is 
increased to 800 MW, i.e., during Stage 2. 

(iii) E3 Plan 

The Watana tunnel development plan already incorporates an 
adequate degree of re-regulatian, and the E3.1 Plan is, 
therefore, identical to the 3.1 Plan. 

(iv) E4 Plans 

The E4.1 Plan incorporates a re-regulation dam downstream 
from Watana during Stage 2. As for the E1 Plans, it has 
been assumed that it would be possible to incorporate this 
dam as part of the diversion arrangements at the High Devil 
Canyon site, and an allowance of $100 mi 11 ion has been made 
to cover the costs. The energy and cost information for 
these plans is presented in Section 8. 

These evaluations basically reinforce the results of the 
screening model; for a total energy production capability 
of up to approximately 4,000 GWh, Plan E2 (High Devil Can­
yon) provides the most economic energy while for capabili­
ties in the range of 6,000 GWh, Plan E1 (Watana-Devil Can­
yon) is the most economic. 

(e) Comparison of Plans 

The evaluation and comparison of the various basin development 
plans described above, was undertaken in a series of steps. 

In the first step, for determining the optimum staging concept 
associated with each basic plan (i,e., the optimum subplan) eco­
nomic criteria only are used and the least-cast staging concept is 
adopted. For assessing which plan is the most appropriate, a more 
detailed evaluation process incorporating economic, environmental, 
social, and energy contribution aspects is taken into account. 
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Economic evaluation of the Susitna Basin development plans was 
conducted via a computer simulation planning mode·! (OGP5) of the 
entire generating system. This model and the ~~esults are des­
cribed in Section 8 of Volume I. 

As outlined in the generic methodology (Section 1.4 and Appendix 
A), the final evaluation of the development plans is to be under­
taken by a perceived comparison process on the basis of appropri­
ate criteria. The following criteria are used to evaluate the 
shortlisted basin development plans. They generally contain the 
requirements of the generic process with the exception that an 
additional criterion, energy contribution, is added. The objec­
tive of including this criterion is to insure that full considera­
tion is given to the total basin energy potential that is develop­
ed by the various plans. 

(i) Economic Criteria 

( .. ) 
\11 

The parameter used is the total present-worth cost of the 
total Railbelt generating system for the period 1980 to 
2040 listed and discussed in Section 8. 

Environmental Criteria 

A qualitative assessment of the environmental impact on the 
eco1ogical. cultural, and aesthetic resources is undertaken 
for each plan. Emphasis is placed on identifying major 
concerns so that these caul d be combined with the other 
evaluation attributes in an overall assessment of the 
p1 an. 

(iii) Social Criteria 

This attribute includes determination of the potential non­
renewable resource displacement, the impact on the state 
and local economy. and the risks and consequences of major 

,_ structura 1 fai 1 ures caused by seismic events. Impacts on 
the economy refer to the effects of an investment p 1 an on 
economic variables. 

The parameter used is the total amount of energy produced 
from the spec-ific oevelopment plan. An assessment of the 
energy development foregone is also undertaken. This ener­
gy loss is inherent to the plan and cannot easily be recov­
ered by subsequent staged developments. 

Economic and technical comparisons are discussed in Section 
8 of Volume I; environmental, social, and summary compari­
sons appear in Tables 10.15 through 10.18. 
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(f) Results of Evaluation Process 

The various attributes outlined above have been determined for 
each plan. Some of the attributes are quantitative while others 
are qualitative. Overall evaluation is based on a comparison of 
similar types of attributes for each plan. In cases where the 
attributes associated with one plan all indicate equality or 
superiority with respect to another plan, the decision as to the 
best plan is clear cut. In other cases where some attributes 
indicate superiority and others inferiority, these differences are 
highlighted and trade-off decisions are made to determine the pre­
ferred development plan. In cases where these trade-offs have had 
to be made, they are relatively convincing and the decision-making 
process can, therefore, be regarded as fairly robust. In addi­
tion, these trade-offs are clearly identified so the reader can 
independently address the judgment decisions made. 

The overall evaluation process is conducted in a series of steps. 
At each step, only a pair of plans is evaluated. The superior 
plan is then passed on to the next step for evaluation against an 
alternative plan. 

(g) Devil Canyon Dam Versus Tunnel 

The first step in the process involves the evaluation of the Wat­
ana-Devil Canyon dam plan (E1.3) and the Watana tunnel plan 
(E3.1). As Watana is common to both plans, the evaluation is 
based on a comparison of the Devil Canyon dam and tunnel schemes. 

In order to assist in the evaluation in terms of economic criter­
ia, additional information was obtained by analyzing the results 
of the OGPS computer runs. This information, presented in Section 
8, i 11 ustrates the breakdown of the tot a 1 system present-worth 
cost in terms of capital investment, fuel, and operation and main­
tenance costs. 

(i) Economic Comparison 

From an economic point of view, the Devil Canyon dam scheme 
is superior. On a present worth basis, the tunnel scheme 
is $680 million or about 12 percent more expensive than the 
dam scheme. For a low-demand growth rate, this cost dif­
ference would be reduced slightly to $610 million. Even if 
the tunnel scheme costs are halved, the total cost differ­
ence would still amount to $380 million. Consideration of 
the sensitivity of the basic economic evaluation to poten­
tial changes in capital cost estimate, the period of eco­
nomic analysis, the discount rate, fuel costs, fuel cost 
escalation, and economic plant lives do not change the 
basic economic superiority of the dam scheme over the tun­
nel scheme. 
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(ii) Environmental Comparison 

~ The environmental comparison of the two schemes is summar­
ized in Tab 1 e 10.16. Over a 11, the tunne 1 scheme is judged 
to be superior because: 

-I 

-

-

It offers the potential for enhancing anadromous fish 
populations downstream from the re-regulation dam because 
of the more uniform flow distribution that will be 
achieved in this reach; 

- It inundates 13 miles less of resident fisheries habitat 
in river and major tributaries; 

- It has a lower impact on wildlife habitat because of the 
smaller inundation of habitat by there-regulation dam; 

- It has a lower potential for inundating archaeological 
sites because of the smaller reservoir involved; 

- It would preserve much of the characteristics of the 
Devil Canyon gorge, which is considered to be an aesthe­
tic and recreational resource. 

(iii) Social Comparison 

( i v) 

( v) 

Table 10.17 summarizes the evaluation in terms of the soci­
al criteria of the two schemes. In terms of impact on 
state and local economics and risks resulting from seismic 
exposure, the two schemes are rated equally. However, the 
dam scheme has, because of its higher energy yield, more 
potential for displacing nonrenewable energy resources, 
and, therefore, scores a slight overall plus in terms of 
the social evaluation criteria. 

Energy Comparison 

The results show that the dam scheme has a greater poten­
tial for energy production and develops a larger portion of 
the basin's potential. The dam scheme is, therefore, 
judged to be superior from the energy contribution stand­
point. 

Overall Comparison 

The overall evaluation of the two schemes is summarized in 
Table 10.18. The estimated cost saving of $680 million in 
favor of the dam scheme is considered to outweigh the re­
duction in the overall environmental impact of the tunnel 
scheme. The dam scheme is, therefore, judged to be super­
ior overall. 
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(h) Watana-Devil Canyon Versus High Devil Canyon-Vee 

The second step in the development selection process involves an 
evaluation of the Watana-Devil Canyon (E1.3) and the High Dev"il 
Canyon-Vee (E2.3) development plans. 

(i) Economic Comparison 

In terms of the economic criteria, the Watana-Devil Canyon 
plan is less costly by $520 million. As for the dam-tunnel 
evaluation discussed above, the sensitivity of this deci­
sion to potential changes in the various parameters consid­
ered (i.e., load forecast, discount rates, etc.) does not 
change the basic superiority of the Watana-Dev"il Canyon 
Plan. 

(ii) Environmental Comparison 

The evaluation in terms of the environmental criteria is 
summarized in Table 10.19. In assessing these plans, a 
reach-by-reach comparison is made for the section of the 
Sus itna River between Portage Creek and the Tyone River. 
The Watana-Devil Canyon scheme would create more potential 
environmental impacts in the Watana Creek area. However, 
it is judged that the potential environmental impacts which 
would occur in the upper reaches of the river with a High 
Devil Canyon-Vee development are more severe in comparison 
overall. 

From a fisheries perspective, both schemes would have a 
similar effect on the downstream anadromous fisheries, 
although the High Devil Canyon-Vee scheme would produce a 
slightly greater impact on the resident fisheries in the 
Upper Susitna Basin. 

The High Devil Canyon-Vee scheme would inundate approxi­
mately 14 percent (15 miles) more critical, winter, river­
bottom moose habitat than the Watana-Devi 1 Canyon scheme. 
The High Devil Canyon-Vee scheme would inundate a 1 arge 
area upstream from the Vee site uti 1 i zed by three subpopu­
lation of moose that range in the northeast section of the 
basin. The Watana-Devil Canyon scheme waul d avoid the po­
tential impacts on moose in the upper section of the river; 
however, a 1 arger percentage of the Watana Creek basin 
would inundated. 

The condition of the subpopulation of moose utilizing this 
Watana Creek Basin and the quality of the habitat a,ppears 
to be decreasing. Habitat manipulation measures could be 
implemented in this area to improve the moose habitat. 
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Nevertheless, it is considered that the upstream moose 
habitat 1 asses associ a ted with the High De vi 1 Canyon-Vee 
scheme waul d probably be greater than the Watana Creek 
losses associated with the Watana-Devil Canyon scheme. 

A major factor to be considered in comparing the two devel­
opment plans is the potential effects on caribou in the 
region. It is judged that the increased length of river 
flooded, especially upstream from the Vee damsite, would 
result in the High Devil Canyon-Vee plan creating a greater 
potential diversion of the Nelchina herd's range. In addi­
tion, a larger area of caribou range would be directly in­
undated by the Vee reservoir. 

The area flooded by the Vee reservoir is a 1 so considered 
important to some key furbearers, particularly red fox. In 
a comparison of this area with the Watana Creek area that 
waul d be inundated with the Watana-Devil Canyon scheme, the 
area upstream from Vee is judged to be more important for 
furbearers. 

As previously mentioned, the area between Devil Canyon and 
the Oshetna River on the Susitna River is confined to a 
relatively steep river valley. Along these valley slopes 
are habitats important to birds and black bears. Since the 
Watana reservoir would flood the river section between the 
Watana damsite and the Oshetna River to a higher elevation 
than would the High Devil Canyon reservoir (2200 as compar­
ed to 1750), the High Devil Canyon-Vee plan would retain 
the integrity of more of this river valley slope habitat. 

From the archaeological studies done to date, there tends 
to be an increase in site intensity as one progresses 
towards the northeast section of the Upper Susitna Basin. 
The High Devil Canyon-Vee plan would result in more exten­
sive inundation and increased access to the northeasterly 
section of the basin. This plan is judged to have a great­
er potential for directly or indirectly affecting archaeo­
logical sites. 

Because of the wilderness nature of the Upper Susitna Bas­
in, the creation of increased access associated with pro­
ject development could have a significant influence on 
future uses and management of the area. The High Devi 1 
Canyon-Vee plan would involve the construction of a dam at 
the Vee site and the creation of a reservoir in the more 
northeasterly section of the basin~ This plan would thus 
create inherent access to more wi 1 derness than waul d the 
Watana-Devil Canyon scheme. As it is easier to extend 
access than to limit it, inherent access requirements are 
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detrimental, and the Watana-Devil Canyon scheme is judged 
to be more acceptable in this regard. 

Except for the increased loss of river valley, bird, and 
black bear habitat, the Watana-Devil Canyon development 
plan is judged to be more environmentally acceptable than 
the High Devil Canyon-Vee plan. Although the Watana-Devil 
Canyon plan is considered to be the more environmentally 
compatible Upper Susitna development plan, the actual 
degree of acceptability is a question being addressed as 
part of ongoing studies. 

(iii) Energy Comparison 

The evaluation of the two plans in terms of energy contri­
bution criteria shows the Watana-Devil Canyon scheme to be 
superior because of its higher energy potential and the 
fact that it develops a higher proportion of the basin's 
potential. 

Table 10.17 summarizes the evaluation in terms of the soci­
al criteria. As in the case of the dam versus tunnel com­
parison, the Watana-Devil Canyon plan is judged to have a 
slight advantage over the High Devil Canyon-Vee plan 
because of its greater potential for displacing nonrenew­
able resources. 

(iv) Overall Comparison 

The overall evaluation is summarized in Table 10.20 and 
indicates that the Watana-Devil Canyon plans are generally 
superior to all the other evaluation criteria. 

(i) Preferred Susitna Basin Development Plan 

Comparisons of the Watana-Devil Canyon plan with the Watana tunnel 
plan and the High Devil Canyon-Vee plans are judged to favor the 
Watana-Devil Canyon plan in each case. 

The Watana-Devil Canyon plan is therefore selected as the prefer­
red Susitna Basin development plan, as a basis for continuation of 
more detailed design optimization and environmental studies. 

10.4 - Coal-Fired Generation Alternative 

Previous studies have indicated that alternative generating resources 
available to supply power to the Railbelt region include use of the 
Beluga coal fields. The economic and technical feasibility of develop­
ing this resource and of the selection process utilized to conclude the 
economic feasibility of Beluga coal, is discussed in Section 6 of Vol­
ume I. 
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Information presented in this section was extracted from previous 
reports prepared in conjunction with studies of developing the Beluga 
coal fields (Commerce and Economic Development 1980; Cook Inlet Region 
1981}. Because specifics of plant design and location are not avail­
able, the existing environment is described for the general area and 
impacts are discussed in generic terms only. 

For purposes of this evaluation, an electrical generating plant with 
tot a 1 capacity of 400 MW was assumed. Co a 1 waul d be strip-mined from 
the Beluga fields, transported to the plants, and burned to produce 
electricity. Treatment of waste streams, including air, water, and 
solid waste, would occur at the site. Approximately 1.5 million tons 
of coal per year would be burned. A construction camp would be built 
near the site, and a permanent village maintained for mining personnel 
and plant operators. 

(a) Existing Environmental Condition 

The Beluga coal fields are located approximately 50 to 60 miles 
southwest of Anchorage on the western side of Cook In 1 et. The 
coal fields are bordered by Cook Inlet on the east and south, the 
Chakachatna River on the west, and the Beluga River, Beluga Lake, 
and Capps Glacier on the north (Commerce and Economic Development 
1980). 

(i) 

( i i ) 

Air Quality 

Air quality in the Cook Inlet and Beluga coal field area 
can be described as good. The Cook Inlet Air Quality Con­
trol Region is designated as a Class II Attainment area for 
all criteria pollutants. The Tuxedni National Wildlife 
Refuge approximately 80 miles southwest of the project area 
is Class I Attainment area for all criteria pollutants. 

Topography, Geology, and Soils 

The topography of the western shore of Cook Inlet is domin­
ated by high glaciated mountains dropping rapidly to a gl a­
cial moraine/outwash plateau which slopes gently to the 
sea. The outwash/moraine deposits begin at an elevation of 
approximately 2500 and drop to tidewater in 30 to 50 miles 
(Cook Inlet Region 1981). 

The major geologic feature of the area is the Nikolai 
moraine which lies in contact with sedimentary Tertiary 
rocks (Commerce and Economic Development 1980}. Most coals 
occur in the Tyonek Formation of the Tertiary Kenai Group 
(Battelle Northwest 1978). The area is geologically young 
with higher upland elevations consisting of slightly to 
moderately modified glacial moraines and associated drifts. 
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The lowland areas are mantled with glacial deposits and 
overlaid by silt loam. 

Soils are variable in the area. Generally, soils in the 
southern portion of the area are sandy but poorly drained, 
and soils in the west are well drained and dark, formed in 
fine volcanic ash and loam. Soils in the east and northern 
areas range from poorly drained fibrous peat to well-drain­
ed loamy soils of acidic nature. 

(iii) Surface Hydrology 

The three major river systems in the Beluga coal field area 
are the Chakachatna, Beluga, and Chuitna. The Chakachatna 
is the largest, with headwaters in Chakachamna Lake and a 
1,620-square-mile drainage area, and a length of 36 miles. 
The Chuitna River begins near Capps Glacier, flows 27 
miles, and drains approximately 150 square miles. The 
Beluga River is 35 miles in length and drains 930 square 
miles (Commerce and Economic Development 1980). 

(iv) Terrestrial Ecosystem 

- Flora 

Four major vegetative communities in the region are the 
upland spruce-hardwood forest, high brush, wet tundra, 
and alpine tundra. · 

The upland spruce-hardwood forest is centered in the 
southern and central portions of the Beluga area and 
covers 40 percent of the area (Commerce and Economic 
Development 1980). This forest is composed of paper 
birch, quaking aspen, black cottonwood, and balsam poplar 
(Cook Inlet Region 1981a). 

The high brush community in the west central portion of 
the Beluga district covers 15 percent of the land area. 
This type occupies a wide variety of soil types and may 
occur as pure thickets in low-lying areas. Principal 
species include sitka sider, raspberry dogwood, and 
spirea (Commerce and Economic Development 1980; Cook In­
let Region 1981a). 

The wet tundra plant community occupies 7 percent of the 
area in the extreme southwest portion and along the east­
ern boundary. The vegetative mat is dominated by sedges 
and cottongrass, with scattered woody and herbaceous 
plants. Principal species include willow, birch, labra­
dor tea, grasses, and lichens. 
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(v) 

The alpine tundra area occupies 1 ess than 3 percent of 
the land area and occurs only at the higher elevations. 
This community comprises primarily low mat plants, both 
woody and herbaceous. Principal species include birches, 
willows, blueberry, rhododendron, and sedges. 

Fauna 

The area of the Beluga coal fields supports wildlife pop­
ulation typical for this area of Alaska. Big game in the 
areas include moose, black bear, and brown bear. Both 
species of bear den in the area and utilize the Selvon 
fishery as a food source (Cook Inlet Region 1981a). A 
major fall and winter concentration of moose occurs in 
the high brush community in the west central portion of 
the coal fields near the Chuitna River. They are also 
found throughout the area during other times of the year 
(Commerce and Economic Development 1980). 

A high diversity of bird 1 ife is present in the area, 
particularly during the fall and spring migration peri­
ods. Active nesting sites of bald eagles and trumpeter 
swans occur on the Chuitna River and peregrine falcons 
occur in the area (Cook Inlet Region 1981a). The coastal 
areas are heavily utilized by waterfowl (Commerce and 
Development 1980). Harbor seals, Beluga whales, and 
other species of marine mammals occupy Cook Inlet near 
the study area. 

Aquatic Ecosystem 

The cold, running waters of.river and streams in the area 
support both resident and anadramous fisheries. The Chuit­
na River supports five species of salmon (pink, king, chum, 
coho, and sockeye) plus rainbow trout, Dolly Varden and 
round white fish (Commerce and Development 1980). Nikolai 
Creek, Jo•s Creek, Pitt Creek, and Stedatana Creek are also 
known to support anadramous fish populations. 

(vi) Marine Ecosystem 

The Cook Inlet region just south of the Beluga coal fields 
is a diverse area, with both aquatic and terrestrial habi­
tats. Intertidal and shallow subtidal habitats contain 
broad expanses of gravel and sand and extensive areas of 
mud flats. These areas show varying levels of productiv­
ity, with the mud flat areas generally at low levels (Cook 
Inlet Region 1981a). Dominant fauna present include pele­
cypods and polychaete worms. The area of gravel and sand 
support moderate densities of amphipods and isopods. 
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The Cook Inlet area is also important to commercial and 
sport fisheries. Four species of salmon and halibut util­
ize this area and are harvested on a commercial basis, as 
are herring, shrimp, and crabs. Commercial salmon harvest­
ed in 1980 was estimated at 20.4 million pounds with a 
value of $18 million. The average annual herring catch is 
6.4 million pounds, worth approximately $1.3 million. The 
smaller halibut fisheries yield approximately 0.6 million 
pounds, worth $400,000, while the shellfish harvest of crab 
and shrimp yields 16 million pounds annually, worth $8.5 
million (Cook Inlet Region 1981a). 

Subsistence fishing is. also conducted by local natives, 
particularly by those from the Tyonek area. Species har­
vested include clams, bottomfish, salmon, and smelt. 

The diverse wet 1 and and aquatic habitats support 1 arge num­
bers of birds, particularly during the migration periods. 
The coast a 1 wet 1 ands and mud flats are heavily utili zed by 
waterfowl, cranes, and shorebirds, while the offshore 
waters and sea cliffs are inhabited by sea birds such as 
gulls, puffins, and murres. 

Marine mammals present in the Cook Inlet area include 
seals, whales, and dolphins. Only the harbor seal and 
Beluga whale are known to occur in the upper Cook Inlet. 

(vii) Cultural Resources 

Historic sites occur within the modern town of Tyonek. 
Other sites nearby include Californsky's fish camp, old 
village sites, and cemeteries. Few archaeological sites 
are believed to be in the area, primarily because the vio­
lent actions of the tide would have destroyed most of the 
sites left by coastal-dwelling natives. 

(viii) Socioeconomic Conditions 

The only substantial settlement on the west coast of Cook 
Inlet is Tyonek, inhabited by approximately 270 Tanaina 
Indians. The village is typical of many small vi11ages in 
Alaska, with high unemployment. Recently, government pro­
grams have somewhat alleviated this problem. 

Employment on the west side of Cook Inlet is supplied by 
three commercial developments: the Chugach generating sta­
tion, Kodiak lumber mill, and crude oil processing and 
transportation facilities. Commercial fishing and subsis­
tence activities are the major sources of income. 
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Housing consists primarily of prefabricated structures. 
One school, with total enrollment of 140, serves kindergar­
ten through the 12th grade. Pol ice protection is provided 
by the Alaska State Troopers utilizing a resident consta­
ble. Fire protection is provided by the U.S. Bureau of 
Land Management. Medical services are available in a medi­
cal center located in the village. Water is supplied from 
a nearby lake and wastewater disposed of via septic systems 
(Commerce and Economic Development 1980; Cook Inlet Region 
198la). 

Transportation facilities in the areas are limited to 
gravel logging roads and small airstrips. 

{b) Environmental Impacts 

( i ) Air Qua 1 ity 

Coal mining and power generation will result in emissions 
to the atmosphere of particulate matter, nitrogen oxide, 
sulfur oxide, carbon monoxide, and hydrocarbons, as well as 
1 esser amounts of other po 11 utants. Their impacts cannot 
be quantified without detailed air monitoring and modeling; 
however, some generalizations can be made. 

Mining emissions would comprise primarily particulate mat­
ter from vehicular traffic, surface disturbance, and wind 
across coal piles and disturbed areas. Heavy equipment 
operations would also result in nitrogen oxide, carbon 
monoxide, hydrocarbon, and sulfur oxide emissions. 

Beluga coal is characterized as sub-bituminous (6,500-
7,500 Btu/lb) with low sulfer (0.2 percent), high moisture 
(25 to 28 percent) and high ash content {14 to 25 percent) 
(Cook Inlet Region 198la). This sulfur and heat content is 
comparable to that of Powder River Basin coal in Wyoming, 
but the moisture content is approximately twice the Powder 
River value. Utilizing these figures and calculations from 
previous reports yields approximate daily emission rates 
for a 700 MW facility (U.S. Fish and Wildlife Service 
1978). 

so2 
Fly ash 

40 to 60 tons per day (no scrubber) 
3 to 5 tons per day (with precipitators) 

Exact amounts of these pollutants and of nitrogen oxides 
cannot be calculated without specific design criteria and 
details on pollution-control devices. 
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A Prevention of Significant Deterioration (PSD) review 
would be necessary prior to construction. This process 
would require that any emissions be within the a 11 owab 1 e 
increments established in the Clear Air Act regulations. 
However, because the area is currently relatively free of 
air pollution, the emissions from coal mining and generat­
ing station operation would likely result in a noticeable 
degradation of existing air quality. In addition, short­
term maximum concentrations could, under certain meteoro­
logical conditions, exceed the National Ambient Air Quality 
standards near the power plant (Battelle Northwest 1978). 
This would would be particularly true during periods of 
diversion. 

(ii) Topography, Geology, and Soils 

Coal mining and construction of the generating facilities 
have the potentia 1 to impact topography and soils in the 
area. Mining operations would unavoidably change the topo­
graphy of the area, although reclamation and compliance 
with regulations of the Surface Mining Control and Reclama­
tion Act would minimize these impacts. Soil erosion from 
mining and plant construction activities could also occur 
if proper precautions are not implemented. 

( i i i ) Hydro 1 ogy 

Little is known about ground water resources in the area 
(Cook Inlet Region 198la). Strip mining has the potential 
to degrade the water quality and interferes with ground 
water flows. Regulations of the Surface Mining Control and 
Reclamation Act and the state of Alaska would require these 
impacts be minimized. 

Surface water could be affected from runoff from the mined 
area, coal storage piles, site grading, road building, and 
other construction activities. Plant operation would also 
result in polluted and heated water from electrical genera­
tion. Potentia 1 sources of contamination are acid mine 
drainage, treatment chemicals, dust, spoil-pile runoff, 
fuel spillage, ash, and industrial waste. This could 
impact surface water quality through changes in turbidity, 
rates of photosynthesis, dissolved oxygen, temperature, pH, 
and heavy metals. 

It can be expected all point sources of discharge will meet 
Federal New Source Performance standards and other regula­
tions of the Federal Water Pollution Control Act. However, 
because of the high water quality of the river and streams 
in the area, any impacts will be noticeable. In addition, 
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because of the seasonal fluctuation of flows in the area, 
the impacts of sedimentation and other water qua 1 ity 
effects may be increased (Battelle Northwest 1978). 

Terrestrial Ecosystems 

Surface mining will unavoidably result in the removal of 
vegetation and wildlife habitat. If not properly restored 
and revegetated, erosion would result and the habitat perm­
anently reduced in value. The areas of the generating fac­
ility, roads, and ancillary facilities would be permanently 
removed as wildlife habitat. 

In addition to the direct impacts to wildlife, secondary 
effects would also occur. These include increased hunting 
pressure on moose and bear because of a larger human popu-
1 at ion and greater activity. New roads wi 11 add access to 
the area, resulting in habitat disruption and disturbance 
to the animals. This reduction in habitat and other secon­
dary effects will result in a substantial loss in carrying 
capacity for most wildlife species and a subsequent dec 1 i ne 
in their population levels. 

Aquatic and Marine Ecosystems 

The impacts to aquatic and marine ecosystems would depend 
primarily upon the effectiveness of siltation control 
devices and degree of water treatment. Some aquatic habi~ 

tat would be lost because of mining activities. In addi­
tion, increase sedimentation, interuption or reduction in 
flows, and degradation of water quality could all result in 
negative impacts to aquatic habitats, thereby reducing fish 
population in the area. The potential also exists for 
changes in water quality to interfere with anadromous fish 
runs and reproduction, thereby affecting marine resources 
in Cook Inlet. Impacts to other marine resources, unless 
water qua 1 ity is severely imp a ired, are not expected to 
occur. 

Cultural Resources 

Potential impacts to cultural resources include disturbance 
of sites, destruction of artifacts, and increased access to 
the areas resulting in disturbances to sites previously in­
accessible. A cultura 1 resource survey would be required 
on all areas to be mined or built upon. If significant 
sites are discovered, mitigation will likely occur, utili­
zing either avoidance or salvage operations. 
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Thus, with the exception of the disturbance of areas out­
side the project site but not currently accessible, impacts 
to cultural resources should be mitigatable. 

(vii) Socioeconomic Conditions 

There are many impacts which affect socioeconomic factors 
in an area. These include construction camp location (if 
any), commuter modes, family re 1 ocat ion, worker need for 
services, amount of local labor available, and construction 
schedules. Thus, only generalized impacts can be predict­
ed. 

Depending upon the size of the generation facility, direct 
and indirect jobs will range from 400 to 1,300 (Commerce 
and Economic Development 1980; Cook Inlet Region 1981a). 
Most of these workers would likely come from the available 
work force in Anchorage, with some from the Kenai Peninsula 
and the local village of Tyonek. 

If a construction camp or new village were created near the 
plant site, local population would increase by several 
thousand. This would require construction of new roads, 
sewage and water systems, and other infrastructures neces­
sary to support these workers and their families. Some of 
these services would be supplied by the Kenai Peninsula 
Borough, but most would likely be supplied either by the 
state of Alaska or the company building and operating the 
generating facility. Thus, financial impacts to the 
borough should be small (Cook Inlet Region 1981a). How­
ever, because the Beluga coal fields are only 75 miles from 
Anchorage, it is not likely a large, permanent village 
would be required, since most workers would prefer to live 
in the construction camp and 1 eave their families in the 
Anchorage area. 

The generating facility could add substantially to tax 
revenues in the Kenai-Soldotna area. This revenue would 
1 ikely expand government services in the area and thereby 
create additional employment opportunities. 

Finally, there waul d 1 ike ly be impacts to the village of 
Tyonek. The large generation facility would result in 
increased contact with non-native people and their way of 
life. There could also be conflicts with subsistence hunt­
ing and fishing activities and a potential, through sport 
hunting, to reduce the resource bases utilized by the na­
tives. These increased contacts with non-natives could 
result in the continued erosion of native customs and cul­
tural values. 
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Employment opportunities would be available for Tyonek vil­
lage residents. In addition, native business could likely 
increas~ to supply ggods or servic:es to the construction 
workers and construction site. Thus, the project would 
result in positive economic benefits to the village. 

In summary, socioeconomic impacts to the area of plant 
development would not be great, primarily because of the 
proximity of the site to the greater Anchorage area. This 
area would supply most of the labor force and absorb most 
of the impacts from development of goods and services to 
supply the site. Population levels at the site would 
increase, with the magnitude dependent on the nature of the 
construction camp; however, it is likely there would not be 
more relocation of families to the site. Positive economic 
benefits would occur to the native village of Tyonek, but 
potential negative impacts to the cultural values also 
exist. 

10.5 - Tidal Power Alternatives 

The Cook lnl et area has 1 ong been recognized as having some of the 
highest tidal ranges in the world, with mean tide ranges of more than 
30 feet at Sunrise on Turnagain Arm, 26 feet at Anchorage, and decreas­
ing towards the 1 ower reaches of Cook In 1 et to 15 feet or so near 
Seldovia. Information concerning feasibility of tidal power generation 
and environmental impacts were gathered mainly from current studies 
being conducted for the Office of the Governor, State of Alaska (Acres 
American Incorporated 1981a). Initial studies of Cook Inlet tidal 
power development (Acres American Incorporated 1981b) have concluded 
that generation from tide fluctuation is technically feasible, and 
numerous conceptual schemes ranging in estimated capacity of 50 MW to 
25,900 MW have been developed. 

(a) Preferred Tidal Schemes 

Studies conducted for the Governor•s office (Acres American Incor­
porated 1981a) have indicated three sites are best suited for ti­
dal power development. This analysis, based on capacity, energy 
generation and costs, considered sixteen sites and chose the fol­
lowing (Figure 10.6): 

(i) Rainbow- This site crossed Turnagain Arm from a point near 
the mouth of Rainbow Creek to a point approximately two 
miles east of Resurrection Creek. 

(ii) Point MacKenzie/Point Woronzof- This site crosses Knik Arm 
near Anchorage. 
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(iii) Eagle Bay/Goose Bay - This site crosses Kni k Arm at the 
narrowing of the channel along Eagle and Goose bays. 

Tidal power generation basically involves impounding water at high 
tide level and converting the head difference between the corres­
ponding basin and the ebbing tide. Present technology allows for 
extension of this energy by low-head hydraulic turbines to gener­
ate e 1 ectri city. A t ida 1 power generation project, therefore, 
would involve construction of dams, sluice ways, powerhouses, and 
transmission lines (Acres American Incorporated 198la). 

(b) Environmental Considerations 

Environmental assessments of the preferred Cook Inlet tidal devel­
opment involve consideration of physical and biological character­
istics anticipated impacts, and short- and long-term effects. 

(i) Physical Characteristics 

Several major characteristics of Cook Inlet are relevant to 
an understanding of the processes and the potential for 
change in the estuarine environment. These are the tidal 
regime, hydrology, sediment load, and climate. 

The mean tide range in Knik and Turnagain Arms is 25 to 30 
feet. This extreme tidal variation, combined with shallow 
water depths, results in a high velocity current, turbu­
lence, and high levels of suspended sediments. Thus, sus­
pended sediment load is also affected by the high concen­
tration of silts and sediments present in gl aci a 1 runoff 
that enters Cook Inlet. 

Runoff from glaciers also affects the sa 1 i nity concentra­
tion in Cook Inlet. In the summer months, when freshwater 
flows are high, salt concentrations drop and suspended load 
increases. In the winter, as streamflows diminish, salin­
ity concentration increases. 

(ii) Biological Characteristics 

Cook Inlet is an estuary where freshwater and saltwater 
environments meet. These areas are usually highly produc­
tive partly because of high nutrient levels. 

In Knik and Turnagain Arms, high turbidity and limited 
light penetration result in low biological productivity. 
Resident and she 11-fi shery populations are present only in 
1 ow numbers; however, anadromous fish do use the turbid 
water for passage between the lower inlet and the natural 
streams. Five species of salmon are found in the tributar­
ies to the Kn·ik and Turnagain Arms. Comparatively, the 
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Knik Arm tributaries appear to sustain a more significant 
anadromous fishery than Turnagain Arm. The important sal­
mon rivers in Turnagain Arm are Chickaloon River, Bird 
Creek, Indian Creek, Portage Creek, Resurrection Creek, and 
Six Mile Creek. Of these, the largest salmon runs have 
been identified in the Chickaloon River. In Knik Arm, the 
most important salmon tributary is the Little Susitna 
River. Other important streams are Fish Creek, Was ill a 
Creek, Cottonwood Creek, Knik River and Matanuska River. 

Intertidal areas, mud flats, and lowlands are extensive in 
the Cook Inlet area partially because of the wide tidal 
fluctuations. Mud flats are broad expanses with little 
vegetation. Above these areas are marshland habitats, sup­
porting grasses, emergents, submergents, and shrub vegeta­
tion. In terms of biological productivity, these coastal 
marshes are the most important areas within Cook Inlet. 
They provide important nesting and staging habitat for hun­
dreds of thousands of shorebirds and waterfowl during the 
spring and fall migrations. This results in extensive 
recreational hunting opportunities for Alaska•s most heavi­
ly populated area. Dur·ing the years from 1971 to 1976, 
approximately 30 percent of the state duck harvest occurred 
i n Cook In 1 et • 

Five coastal marshes in Cook Inlet are protected as state 
game refuges; four of these are in proximity to proposed 
tidal power development sites. They are Potter Point, 
located just south of Anchorage at the mouth of Turnagain 
Arm; Palmer Hayflats, in the upper reaches of Knik Arm; 
Goose Bay, on Knik Arm ten _miles north of Anchorage; and 
Susitna Flats, to the west of Point MacKenzie at the mouth 
of the Susitna and Little Susitna rivers. Other important 
marshlands not protected as refuges are Eagle River Flats, 
across Knik Arm from Goose Bay, and Chickaloon Flats, 
across Turnagain Arm from Potter Point. 

Although Cook Inlet is not an important habitat area for 
marine mammals, a few species do occasionally migrate to 
the area. Beluga whales are known to occur in the water 
offshore from Anchorage. 

The endangered Arctic peregrine falcon is known to nest in 
the upper Cook Inl~t region and to utilize coastal areas 
during the migration periods. Bald eagles, not classified 
as endangered in Alaska, also are present in the region. 
No endangered waterfowl species have been verified in Cook 
Inlet, although habitat for the Aleutian Canadian goose may 
occur in the southern reaches of the Inlet. 
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(iii) Anticipated Impacts 

The construction and operation of a tidal power plant in 
either Knik or Turnagain Arm will affect the physical pro­
cesses of Cook Inlet and cause changes that may directly or 
indirectly influence the natural environment. These im­
pacts can be divided into short-term and long-term 
effects. 

(iv) Short-Term Effects 

Short-term effects are those associ a ted with construction 
activities and include: 

- Site development and 'construction; 
- Site access and traffic; 
- Operation of equipment; 
- Dredging and dredged material disposal; and 
-Development of construction material sources. 

These short-term activities will affect, for the most part, 
only the environment in the vicinity of the site and will 
extend for the construction period. Some permanent changes 
will occur in the environment, such as placement of perman­
ent facilities, but the effects will be site-specific. It 
should be noted that many of the negative impacts normally 
associ a ted with construction can be e 1 imi nated by proper 
wastewater facilities, erosion control methods, and other 
mitigating measures. 

- Dredge and Fill 

The activities associated with dredging and filling may 
cause the most significant construction effect, because 
of the quantities of materials being moved and the neces­
sary use of remote sites for dredged material disposal 
and acquisition of construction materials. 

The Eagle Bay and Rainbow sites will both require dredg­
ing of 30 million cubic yards of sediments from the inlet 
bottom. Most of this will not be suitable as construc­
tion material and will need to be transported from the 
site for disposal. Acceptable sites for marine dumping 
can be found downstream where the Inlet broadens, but 
care must be taken to avoid commercial fisheries located 
in the Fire Island vicinity. The dredged material itself 
is not polluted or chemically contaminated. The physical 
canst ituents of the dredged materia 1 are 1 ike ly to be 
similar to the bottom sediments found further downstream. 
Disposal of dredged material may temporarily disturb 
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bottom organisms, but habitats waul d soon be re-estab-
1 i shed. Careful planning in the timing and choice of 
disposal sites can insure minimal impacts. 

Because little of the dredged material at either the 
Eagle Bay or Rainbow sites would be suitable as construc­
tion material, Upwards of seven million cubic yards of 
fill material must be procured from offsite sources. 
This would cause disturbance of upland habitats resulting 
from the activities of excavation and transport. Un­
avoidable impact of these activities may be reduced by 
avoiding development in sensitive environments. 

The Point MacKenzie site is most attractive from the 
standpoint of dredge/fill operations. Less than one 
quarter of the dredging required for either Rainbow or 
Eagle Bay will be necessary for Point MacKenzie. Addi­
tionally, a substantial portion of the material removed 
wi 11 be rock, grave 1, and sand that may be appropriate 
for dam construction. This further diminishes the vol­
umes required for acquisition and disposal. 

- Site Access and Traffic 

Establishing access to the site by land and by sea and 
providing for the high volume of traffic that will occur 
during the construction period will affect the environ­
ment. Roads and marine docking facilities will be con­
structed. Marine traffic for construction purposes, 
delivery of equipment, and dredging operations will occur 
in areas where little or no shipping or boating of any 
type has occurred. Access roads will be established in 
previously undeveloped areas. 

To minimize these impacts, 1 and routes can be chosen to 
avoid sensitive areas such as waterfowl habitat, and the 
high volumes of traffic can be limited to construction 
periods. Marine traffic is not likely to affect the few 
resident species nor block the mobile anadromous species 
as they migrate up and downstream. The marshlands, 
waterfowl habitats, and upland game reserves would be 
most affected by development, noise, and traffic activi­
ties. 

- Site Development and Construction 

The preparation of the site for construction, as well as 
the activities associ a ted with construction, wi 11 have 
its greatest impacts on the site itself. Alterations of 
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topography and existing habitats will occur. 
sence of large, noise-producing equipment 
activity will be disruptive to habitats. 

The pre­
and human 

Site development can be conducted in a manner that will 
minimize impacts. Minimization of land use, implementa­
tion of plans for erosion control and landscaping, and 
development of permanently useful facilities such as dry 
docks will aid in reducing impacts. 

More site-specific details must be reviewed to determine 
the full scope of negative impacts versus the potential 
for enhancement. 

Noise factors are potentially most significant at the 
Eagle Bay site, which is located only a few miles up­
stream from Goose Bay State Game Refuge. The noise 
levels have the potential to disrupt waterfowl, but habi­
tuation can be expected. 

The marine construction activities will affect the aqua­
tic environment. Dredging, fill placement, dry dock con­
struction, caisson construction, and installation will 
occur in the water. There are few resident species to be 
disturbed, but migration of anadromous fish may be 
affected. It is likely that measures to insure fish pas­
sage will be required during all stages of construction, 
and this should reduce these impacts. 

(v) Long-Term Effects 

Certain aspects of plant operation may alter the physical 
regime of the estuary. These will be discussed in terms of 
their environmental implications: 

- the altered tidal regime and estuarine hydrology; and 
- the alteration of hydraulic characteristics: currents/ 

velocities, erosion/sedimentation. 

Additionally, the following long-term impacts will be con­
sidered: 

- impacts added by the causeway alternative. 

- Effects of an Altered Tidal Regime 

The process of capturing the tide in a basin behind the 
barrier and regulating the flows through it has two im­
portant consequences. First, the mean tide level in the 
newly formed basin will be raised by several feet. 
Second, the mean tide range will be substantially 
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decreased. Mean high tide 1 eve 1 s will probably be 
slightly lower and mean low tide levels will be higher 
than what presently exist. 

The result of these changes can be conceptua 1 i zed as 
follows. The extent of the mud flats will likely be 
somewhat diminished. The lowest reaches of the mud flats 
will remain totally submerged, since the tide will never 
reach its previous low levels. At the upper limits of 
the mud flats, marshland vegetation may encroach seaward. 
As the frequency of inundations decreases at the edges of 
the marsh 1 and, marsh grasses wi 11 grow on the former 
edges of the mud flats. This will result in shifts in 
locating mud flats and possible changes in acreages. 

Other changes may alter the distribution of plant types 
on the lands affected by the tides. A net increase in 
the mean water level may alter the water table and hence 
runoff and other hydro 1 ogi c characteristics of adjacent 
marshlands. Also significant is the effect of altered 
salinities that may occur as tidal waters are stored in 
the basin. There is some potential that intrusion of 
saltwater may have harmful effects on the ground water 
table. It should be noted that the Cook Inlet marshlands 
are high stress environments, characterized by large sea­
sonal variation of salines. Therefore, changes in sea­
sonal variation of salinities will probably not be detri­
mental to marshland vegetation, however, further investi­
gation of these effects is necessary. 

Other hydrologic characterjstics could be affected, such 
as backwater and flooding. The raised water tab 1 e caul d 
affect lowland drainage and vegetation. It appears at 
this time that, although the potential for alteration is 
great, it is also possible that only slight changes in 
populations will occur that w"ill not greatly alter the 
nature of the environment as a habitat for waterfowl, 
shorebirds, and furbearing species. 

The tidal regime may also be altered downstream from the 
barrier. However, the impoundment of a portion of high 
tide water behind the barrier wi 11 not greatly a 1 ter 
existing water levels or tidal fluctuation downstream. 
Possible effects caused by resonance of tidal waves will 
have to be studied in detail, but it appears likely that 
the effects of the barrier will have much greater poten­
tial for impact upstream from the dam. 
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-Hydraulic Characteristics of the Basin 

Regulation of flow in the basin will affect hydraulics 
local to the dam itself, as well as having more wide­
spread impacts. Existing current patterns and velocities 
throughout the basin would be altered. The most notice­
able change will occur near the dam where the concentra­
tion of flow velocities through turbines and sluiceways 
would alter local flow patterns. These local high velo­
cities will be dissipated with increasing distance from 
the dam. The decreased tidal range may result in an 
overall decrease in turbulence and mixing, although the 
tide range will still be substantial in relation to the 
depth of water so that the regime of total mixing may not 
be altered. 

The effect of siltation on the environment and on the 
operation of the tidal power plant cannot be fully 
assessed. Investigations of sedimentation in the Bay of 
Fundy, La Rance and other construction reported that 
siltation caused by construction within the tidal flow is 
a function of (1) the degree of flow reduction caused by 
construction, (2) the availability of appropriate sized 
sediment in the water, and (3) the combined supply of 
material to the site. 

Knowledge of the origin of sediments and the existing 
transport mechanism is necessary to analysis of the 
1 atter. 

Sedimentation and erosion processes may be affected in 
the silt-laden estuary. The mud flats and bottom condi­
tions of the Arms are highly mobil e. Changes can result 
from a net increase or a net decrease in velocities and 
from redistribution of wave energy on the shoreline. 
These will have the greatest potentia 1 for harmful im­
pacts to the natural environment on the shorelines of 
marshlands, where erosion of the outlying mud flats could 
result in eventual erosion of the marshland and loss of 
habitat. It is possible, however, that a net decrease in 
energy in the basin (lower tide range, decreased mixing, 
decreased tide range) will result in higher sedimentation 
rates. If this is the case, it may cause decreased stor­
age in the basin, and correspondingly, a buildup of mud 
flats and an extension of marshlands. 

The effects of sedimentation may also be significant 
downstream from a barrier in Cook Inlet. Observation of 
recently constructed causeways at Windsor, Nova Scotia, 
and on the Petitcodiac estuary in New Brunswick reveals 
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the development of large, mid-channel mud flats seawards 
of the barrier caused by local flow reductions. This 
could result in a reduction of sediments which are nor­
mally deposited further downstream in the estuary. 
Effects on navigation may be significant in the Knik Arm 
where shoaling is already a problem in the approaches to 
Anchorage harbor. 

Another factor related to sediment load in the Inlet 
waters is that of penetration of light as required for 
biological productivity. At present, high turbidities 
limit light penetration. This may be the limiting factor 
for growth of the aquatic food chains. It is possible 
that along with a decrease in sediment load, an increase 
in food production could result in a habitat more amen­
able to aquatic species. 

- Causeway Development 

The addition of a causeway to the tidal power project 
would not create any additional impacts to the upstream 
and shoreline environment. The most significant impacts 
would result from development of a permanent road through 
previously undeveloped areas and from the residential and 
commercia 1 growth that waul d occur because of the new 
access. Other impacts to the Inlet include increased 
traffic noise across the causeway and increased human 
access to the wetlands for recreational purposes. 

Effects on Biological Resources 

Construction and operation of a tidal povJer facility has the po­
tential to affect anadromous fish in Cook Inlet. Because of the 
commercial and recreational importance of this resource, specific 
mitigation techniques would have to be developed to minimize these 
impacts. 

Anadromous fish return to their natural streams to spawn. The 
mechanism by which they 1 ocate these streams is not fully under­
stood, but it is believed the fish respond to changes in water 
chemistry. Thus, although it is unlikely retiming of tides will 
affect the hydrology and physical or chemical composition of water 
upstream from the reach of tidal fluctuations, the changes in sed­
iment load and salinity of water below the power facilities could 
potentially affect the migration. 

The largest salmon runs in Turnagain Arm occur in the Chickaloon 
River. Since the river is located approximately 10 miles down­
stream from the Rainbow site, migration should not be directly 
affected. In the Knik Arm area, the most important salmon tribu­
tary is the Little Susitna River, which is 10 miles downstream 
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from the Point MacKenzie site; impacts there also should not be 
great. However, in both cases, it should be noted that as fish 
appproach their nata 1 streams, they may wander as far as 10 mi 1 es 
past the mouth before turning back to the ultimate goal. In this 
manner, the Point MacKenzie and Rainbow sites caul d conceivably 
affect migration to the Little Susitna and Chickaloon River, res­
pectively, although the damsites appear to be the limits of the 
interaction zone. 

(i) Wetlands and Waterfowl Habitat 

There are three primary mechanisms by which the tidal plant 
would directly cause impacts to marshlands: (1) inter­
action along the shores of the impounded basin; (2) inter­
action with the construction site, noise, activity, and 
equipment; and (3) interaction with an altered flow regime 
downstream from the dam. 

Of these three primary impacts, the potentially most signi­
ficant would be the effects of the altered tidal regime on 
the stability and productivity of the marshland ecosystems 
within the impoundment basin. Altered sedimentation pat­
terns could result in eroded shorelines. A raised water 
table could result in a more saline ground water table. 
Altered surface hydrology may affect filtering and trans­
port of nutrients and organics within the marsh. A loss of 
marsh area and a loss of vegetation types required for sup­
port of bird populations can be envisioned, thus diminish­
ing productivity and resulting in degradation of the water­
fowl habitat. 

Alternatively, sedimentation may result in an enlargement 
of marshlands. Effects of changes in hydrology, inunda­
tions, and nutrient supplies could produce an environment 
more attractive to waterfowl and other species. Somewhere 
between the best case and the worst case lie any number of 
variations where, for example, vegetation or land areas may 
be altered but have little impact on bird populations. The 
conclusion, at this point, is that the interactions between 
hydrology, hydraulics, and the wetland ecosystem must be 
better understood in order to predict effects with more 
reliability. This should be the main focus of future envi­
ronmental studies. 

The second impact of a tidal power plant on marshlands 
would occur if the site is located in or near a marsh. 
None of the proposed sites is located in marshlands. A few 
may be close enough that effects of construction, especial­
ly noise, should be investigated. 
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Finally, operation of the tidal project may affect the 
hydraulics of the in 1 et dovmstream from the dam. These 
effects should be studied in greater detail for their 
impacts on coastal marshlands. Later phases of engineering 
studies should include modeling the effects of the dam on 
downstream hydraulics and water levels to determine ecolog­
ical impacts. 

Marine Mammals 

Construction of tidal-generating facilities could affect 
the movement of marine mammals in the area. Care must be 
taken in design of intake structures and dam approaches to 
prevent harm to these animals in the event of their inter­
action with the structure. Other mammals may also be in­
volved, and their movements may extend to the other dam­
sites. This question should be more thoroughly investigat­
ed in later studies, including potential effects on marine 
mammal food sources. 

(d) Other Effects 

( i ) Water Quality 

Present water quality is characterized by extremely high 
turbidity, relatively high dissolved oxygen content, vari­
able salinity and nutrient concentrations, and low levels 
of primary biological productivity. Several activities 
associated with the tidal project may affect water quality. 
These include the excavation and construction of the dam, 
increased ship traffic, and operation of marine equipment, 
as well as the regulation of-flows to and from the basin. 

Dredging, excavation, and placement of materials for dam 
construction in the submarine and intertidal environments 
may temporarily increase suspended sediment concentrations 
near the dam. Given the existing turbulence and turbidity 
of the water, this should not be a problem. Additionally, 
the introduction of new materials (sand, rock, gravel) from 
other sources may result in leaching of some chemical con­
stituents not normally found in the waters. The possibil­
ity of serious chemical problems is very small. 

The presence of construction equipment, tugs, barges and 
human activity indicates an increased possibility for such 
accidents as oil spills, fires, dumping of debris, and dis­
posa 1 of untreated sewage into the water. Adherence to 
health and safety plans and control of construction areas 
can minimize most undesirable effects • 
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The presence of the dam and the resultant flow patterns may 
act as a physical barrier which limits exchange of salt, 
nutrients, sediments, etc., between the freshwater inflows 
and the saltwater influence from the ocean. Although the 
tota 1 flow of water may be reduced by the dam, 1 arge vol­
umes of water will still be exchanged. A well-mixed basin 
would result, although local flow patterns and water qual­
ity may be affected. 

It appears that, though there are many potentials for im­
pact to water quality, the associated risks are low. 

(ii) Climatology 

Short- and long-term changes in the climate of the region 
may occur as a result of tidal power development. Changes 
in ice formation, for example, could alter air temperatures 
in the basin vicinity. The potential changes caused by 
such effects should be investigated in later phases. 

(iii) Rare and Endangered Species 

It is not anticipated that tidal power development would 
affect the endangered peregrine falcon. 

(e) Socioeconomic Assessment 

The socioeconomic issues of a tidal development would be similar 
to those of other capital intensive developments, particularly to 
those of a large hydropower project. The investment period, char­
acterized by very high levels of activity and expenditure, would 
be followed by a long operational period during which these levels 
would become quite low. Annual costs of operation consist mainly 
of capita 1 charges. The costs of maintenance and rep 1 acement 
would be quite small compared to these capital charges, and the 
other costs of operating the facility would be negligible. 

A tidal project presents, however, certain aspects and options 
that are very different from more conventional power modes and 
which may yield distinctly different social and economic results. 
The following examples will illustrate the characteristics in the 
tidal power development that may make it unique from the socio­
economic viewpoint: 

- Storage and generation will take place in the sea. Consequent­
ly, very few, if any, relocations of people will be required and 
very little reallocation of land and water resources. 

- One of the more likely construction options will be the floating 
in of hugh prefabricated caissons and sinking them on location 
as components of the structure. If this method is adopted, a 
significant amount of the work may be done off the site. 
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-Depending upon final design and the site selected for 
development, a tidal project in the Cook Inlet will 
require from 30 to 60 turb·i ne-generat i ng units. Such a 
large number may be sufficient to justify establishment 
of a local industry for their manufacture and overhaul. 

- Tidal power will be generated in surges lasting from 4 to 
6 hours followed by interruptions of approximately 8-1/2 
to 6-1/2 hours duration (adding up to lunar cycle of 12 
hours and 25 minutes). Energy-intensive industries that 
could work on the rhythm of power availability might find 
the general region of tidal power plants to be an attrac-

~ tive location. 

(f) Impact on Adjacent Land Uses 

(g) 

The major impacts from tidal development in the Cook Inlet would 
occur in the Greater Anchorage Area Borough located in the south­
central portion of Alaska at the head of Cook Inlet on a roughly 
triangular area of land between the two estuarine drainages, Knik 
and Turnagain Arms. 

The areas within the boundaries of the municipality of Anchorage 
suitable for urban development are to the west of Chugach State 
Park, south and east including Alyeska-Girdwood, and north and 
east to Eagle River-Birchwood. Potential changes in land use 
would be to convert these areas into industrial use as businesses 
are attracted by availability of power. 

Materials Origin Supply Study 

The raw materials, intermediate goods, and equipment required for 
a tidal project can be grouped into three main categories: 

( i ) Raw Materials 

These materials include aggregate, rock, cement, and lum­
ber. It is expected that aggregate and rock can be supplied 
1 oca lly. The fi na 1 aggregate (sand) will be transported 
from the Palmer area. The coarse aggregate for concrete 
will be crushed in the rock quarry areas near the selected 
sites as follows: 

- Rainbow: North and south side of Turnagain Arm­
-5-mile haul 

- Point MacKenzie: North side of Turnagain area near Rain­
bow site--30-mile haul 

-Eagle Bay: Mount Magnificant--15-mile haul 
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A very primary estimate of direct labor required for the 
production of these items indicates that about 300 to 400 
jobs may be involved during the construction period. 

(ii) Steel Products 

These include reinforcement and fabricated gates. It is 
likely that these supplies would be from sources outside 
Alaska. 

(iii) Generating Equipment 

This includes hydroelectric and electrical equipment, such 
as the turbines, generators, transformers, and switchgear. 
This equipment would be supplied from North America or 
Europe depending on market conditions. 

(h) Labor Supply and Limitations 

A pre 1 i mi nary estimate indicates that the direct, ons ite, l a bar 
requirements for the three sites considered would be approximately 
as follows: 

Site 

Average man-years per year: 
Over 7. 5 years 

10.5 years 
11. 5 years 

Peak demand man-years per 
year: 

Rainbow 

1,875 

2, 000 

Eagle Bay 

2,000 

2,200 

Point 
MacKenzie 

2,500 

2, 750 

The peak labor requirements for any site development are not much 
higher than the average requirement, and it is likely that careful 
scheduling of the work will make it possible to arrange for a rel­
atively steady 1 eve 1 of employment throughout the construction 
period. 

For each of the sites, the total demand amounts to 1 ess than 3 
percent of the total labor force and about 50 percent of the con­
struction labor force in the impact region (Anchorage-Matsu) as of 
March 1981. It seems l·ikely, therefore, that a large part of the 
1 a bar that waul d be required during the 1990s caul d be recruited 
in the surrounding region. 

In 1980~ the unemployment rate was about 8 percent in Anchorage­
Matsu region immediately around and north of the project sites, 12 
percent in the Gulf Coast region and 10 percent in the state of 
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Alaska. It is possible the rate of employment would be lower dur­
ing the 1990s than at present, but it seems unlikely it will have 
become very low. Most probably, sufficient labor will be avail­
able in the region around the project sites and construction of 
one of the projects would likely offer a welcome contribution to 
reduction of unemp 1 oyment in the area during the years of con­
struction. 

Supplementary labor requirements, in addition to the direct onsite 
requirements, are of two types. The first consists of labor 
employed in the production of supplies, such as cement, concrete, 
lumber, aggregate, steel products, turbines, generators, and other 
electrical products. Parts of these activities will not be locat­
ed in the impact region, or even in the state of Alaska. A pre­
liminary estimate indicated that possibly up to 300 or 400 addi­
tional jobs in the production of raw materials could be created in 
the Anchorage region during the construction period if in-state 
manufacturing facilities are developed. 

Another type of supplementary labor requirement consists of addi­
tional jobs to supply the demand for services by the labor employ­
ed onsite and in supply activities. 

Community Impact 

Direct, onsite employment would reach, in the peak years, about 
2,000 to 2,750. The impact region would be the municipality of 
Anchorage. A socioeconomic study by the Bureau of Land Management 
indicates that population growth in Anchorage was responsive to 
the growth in economic activities: Kenai oil, Prudhoe Lease, and 
Trans-Alaska pipeline construction. The population of the munici­
pality of Anchorage was estimated tn that study at 195,654 as of 
July 1, 1979. It is likely that Anchorage could supply labor and 
services of sufficient variety to accommodate a project of this 
size. 

The temporary construction activities may provide opportunities to 
strengthen the local infrastructure and provide lasting benefits. 
Transport facilities, for example, would have to be improved to 
facilitate construction. For site access, new roads or upgrading 
of existing roads would have to be done except at Eagle Point. 
Adjustments near the military airport would be necessary at Point 
MacKenzie. A viaduct off the highway over existing railroad 
tracks (north side) would be built at Rainbow as well as a road to 
the storage and work area ~long the shore {north side). Whenever 
possible, expansion of the transport facilities as required for 
construction should take into account opportunities to create 
lasting beneficial effects, but at the same time should not neces­
sarily interfere with existing communities. It will be desirable, 
if and when a decision is made to build one of the projects, to 
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initiate joint planning with municipal authorities early as pos­
sible to minimize the unavoidable strains on the communities and 
to maximize the benefits that can be obtained from the temporary 
increase in activity in the area. 

(j) Impacts of a Causeway 

As discussed earlier, construction of a tidal power project at any 
site considered in this study could be planned to provide a cause­
way. At Rainbow, a crossing of Turnagain Arm could be built as an 
integrated part of the tidal power project, and, therefore, its 
costs would be reduced. Turnagain Arm Crossing between the Anch­
orage area and the Kenai Peninsula has been considered in various 
studies over the past 30 years. It has been recognized that a 
major improvement such as a crossing of Turnagain Arm would have a 
great impact on the area which it serves or through which it 
passes. 

Tourism plays a major role in the regional economics of the Anch­
orage-Kenai area. The opening up of territory heretofore unserved 
by a highway becomes of major importance. 

Alaska with its almost unlimited scenary has likewise unlimited 
potential for recreation. Good transportation makes realization 
of these potentials possible as well as being one of the basic 
ingredients of commerce and industry. The improvement of the bas­
ic network of transportation within the Anchorage-Kenai area will 
produce favorable results with all of these activities. 

A crossing of Turnagain Arm would bring the city of Kenai, the 
center of a rapidly growing petroleum industry, to the existing 
highway system. The 1968 study by the Alaska Department of High­
ways indicated that the distance between the city of Kenai and 
Anchorage through the crossing would be 94 miles by way of a low­
level highway, whereas the distance over existing roads is 154 
miles over mountain roads with long grades and passes subject to 
heavy snowfall. 

The construction of a tidal power project at either site, Point 
MacKenzie or Eagle Bay, could also be planned jointly with a Knik 
Arm crossing. A causeway crossing joining the two sides of Knik 
Arm near Anchorage would provide civil benefits as well as defense 
benefits. The 1972 study by the state of Alaska Department of 
Highways indicated that the crossing will allow future economic 
development of the west side of Kn-ik Arm, which would certainly 
add to the potential of the metropolitan area of Anchorage (State 
of Alaska 1982). It would shorten the Anchorage-Fairbanks highway 
and also would provide the necessary access for a new internation­
al airport on the west side of the arm. Such a facility presents 
an interesting stimulus for the future economic development of the 

10-50 

-I 

~. 

-

-

-



-

-
-

west side of Knik Arm. In addition, the causeway crossing would 
provide means for development access of lands north of Knik Arm. 
The geographic position of Anchorage, being presently surrounded 
by water, mountains, and military facilities, makes the develop­
ment of the lands north and west of Knik Arm very desirable. A 
crossing of Knik Arm would give access to the Beluga area and the 
Alaska Peninsula with its mineral and recreation potentials. 

(k) Summary 

In summary, a large number of potential impacts are associated 
with any construction project of this magnitude. Certain short­
term and local effects cannot be eliminated--such as dredging, 
construction activities, traffic, noise, and installation of perm­
anent facilities. In addition, some widespread changes in the 
natural regime would result from operation of the plant; namely, 
changes in tidal fluctuations, water levels, and sedimentation 
patterns. All of these changes wi 11 affect the natural environ­
ment. Further engineering and environmental studies should iden­
tify in greater detai 1 the impact of change on the resources of 
Cook Inlet. Indeed, the environment may prove resilient enough to 
assimilate long-term changes without a net deleterious effect on 
resources. Enhancement potentials also exist. The State must 
weigh the importance of any impact on these resources against the 
need for growth and development. 

10.6 - Comparison of Alternatives 

The economic and energy aspects of each of the alternatives under con­
sideration are discussed in Chapters 6 and 8 of Volume I. The general 
comparison of the environmenta 1 impacts associ a ted with the se 1 ected 
alternatives are presented below. These selected alternatives are: 

- Susitna/Devil Canyon Hydroelectric Sites; 
- High Devil Canyon/Vee Hydroelectric Site; 
-Devil Canyon Tunnel (replaces Devil Canyon only); 

Chakachanma, Keetna, and Snow Hydroelectric Sites; 
-Thermal Power Development with Beluga Coal; and 
-Tidal Power Development. 

The environmental impacts of these alternatives have been discussed in 
previous sections of this chapter and in Volume I. In this section, 
therefore, only the major environmental impacts and the comparisons are 
mentioned. For more detailed discussion, the reader is referred to 
other s~ctions of this chapter and to Volume I. 

In this section, the Susitna/Devil Canyon proposal is compared to 
others. However, because the eventual installed capacity of these two 
dams is 1620 MW, construction of only one of the alternates would not 
produce the same power. For instances; the proposed Chakachamna, Keet­
na, and Snow sites would together have an installed capacity of only 
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650 MW, requ1r1ng thermal power to also be developed to meet power 
demands. Therefore, these developments together may have more additive 
impacts than development of the single Susitna/Devil Canyon complex. 
This should be considered when comparing the differential impacts 
discussed below. 

(a} Air Quality 

Impacts to air quality at the tidal power development site and all 
hydroelectric sites would occur only during the construction peri­
od. These impacts, resulting from construction vehicle exhaust 
emission and fugitive dust, would be minor. 

Thermal power development utilizing Beluga coal would result, in 
addition to fugitive dust and construction vehicle emission, in 
substantial amounts of sulfur dioxide, fly ash, and nitrogen 
oxides emitted to the atmosphere. Coal mining activities would 
also result in additional fugitive dust and mining equipment 
emissions, primarily of particulate matter, hydrocarbons and nit­
rous oxides. Although a PSD review would require emissions be 
within allowable increments established by the Clean Air Act regu­
lations, the relatively pristine air quality would be noticeably 
degraded. 

Thus, in comparison to the other alternatives, Beluga coal devel­
opment will result in much greater negative imp~cts to air qual­
ity; tidal and hydroelectric development would have only minor 
effects. 

(b) Topography, Geology, and Soils 

Development of tidal power or hydroelectric power would result in 
minor impacts to topography, geology, and soils. These impacts 
would occur due to construction of access roads and transmission 
lines, and utilization of borrow areas. Degree of impact would 
not differ appreciably between the various hydroelectric or tidal 
power alternatives and could be mitigated through restoration and 
revegetation efforts. 

Power generation utilizing Beluga coal would result in impacts 
over a much 1 arger area. Surface mining of the coa 1 to fue 1 the 
generating station would result in surface disturbance of the top­
ography and soils in the mined area. Reclamation efforts would 
reduce these impacts, but the overall impacts would be the great­
est of the alternatives under consideration. 
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Hydrology 

It is difficult to predict effects of the various power develop­
ment on hydrology in the project areas. Hydroelectric development 
at any of the sites would result in reduction in surface flows 
below the dams during certain times of the year. Studies for this 
project have indicated these changes would not impact ground water 
sources or ground water or surface water users downstream of the 
Devil Canyon site. Because all of the damsites are located in 
areas of very 1 ow population density, it is not expected that 
changes in flows would cause major impacts to water users. The 
primary impact associated with alteration of flows would be to 
aquatic ecosystems as discussed in Section (e) below. 

Tidal power development would raise the mean tide level behind the 
tidal barrier by several feed and lower the mean tide range so 
that higher low tides and lower high tides occur. This may have 
biological ramification as discussed in Section (d) and (e) 
below. 

Little is known about ground water resources in the vicinity of 
the Beluga coal fields. Strip mining has the potential to inter­
fere with ground water flows and to degrade water quality. In 
addition, surface water could be affected from runoff from coal 
mining operations and from liquid discharges from the generating 
station. This would also primarily effect aquatic ecosystems as 
discussed in Section (e). 

Thus, hydroelectric and tidal powre development will affect sur­
face hydrology while coal powered development will affect surface 
and ground water hydrology and also water quality. 

Terrestrial Ecosystems 

Impacts on terrestrial ecosystems resulting from the Susitna/Devil 
Canyon development are discussed in Section 3 of this report. The 
impacts result primarily from the flooding of approximately 48,000 
acres and construction of access roads and transmission facili­
ties. Wildlife habitat, primarily for moose and furbearers, would 
be inundated and caribou migration may be affected. Deciduous 
forest, coniferous forest, and shrub communities waul d be 
flooded. 

The Vee/High Devil Canyon development would flood approximately 
9,000 fewer acres. Although this is a smaller area, it is 
believed to be more important to wildlife. Key winter habitat 
utilized by three subpopulations of moose would be flooded and 
caribou migration routes also affected. In addition, the areas 
that would be flooded is of greater value to certain furbearer 
species~ particularly red fox. Because of the distance traversed, 
the construction of a transmission line to the intertie from Vee/ 
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High Devil Canyon would result in greater impacts to terrestrial 
ecosystem. An additional 40 miles of transmission line would be 
required, resulting in a minimum of 1500 more acres of land clear­
ed. 

The Devil Canyon tunnel, Keetna, and Snow sites would all result 
in a reduction of available wildlife habitat. The Devil Canyon 
tunnel scheme (including Watana development) would inundate less 
area than the Watana/Devil Canyon complex or the Watana/Devil Can­
yon/Vee complex. Depending upon the exact specification of the 
development scenario, Snow and Keetna together would permanently 
flood approximately 6,000 acres. Because the Chakachanma project 
involves diversion of water, land inundated and loss of habitat is 
expected to be minimal. Thus, overall direct terrestrial impacts 
from hydroelectric development outside the Upper Susitna Basin 
will be less than for the Watana/Devil Canyon development. How­
ever, because the amount of power produced would be substantially 
less, thermal development would also be required, resulting in 
additional impacts to terrestrial ecosystems as discussed below. 

Surface mining of coal for generation plan would unavoidably 
result in the removal of vegetation and wildlife habitat. Mitiga­
tion efforts would partially offest this loss, but the long-term 
mining would result in cumulative impacts. Furthermore, the areas 
of the generating facility, roads, and ancillary facilities would 
be permanently removed as wildlife habitat. 

Tidal power development would also involve disturbance of terres­
trial areas. Preparation of staging sights and access roads would 
remove areas of habitat from use. Alteration of the tidal regime 
may also reduce wetland areas. Overall impacts to terrestrial 
ecosystems would be small. 

(e) Aquatic Ecosystems 

The major impacts on aquatic ecosystems resulting from the Susit­
na/Devil Canyon development are discussed in Chapter 3 of this 
volume. These impacts include reduction of downstream flows dur­
ing spring, summer, and fall and possible loss of spawning habitat 
in the side sloughs. The chum salmon is expected to be the major 
species affected but mitigation efforts will likely offset any 
losses and insure continuance of spawning runs. 

The High Devil Canyon/Vee development would inundate approximately 
70 additional miles of the Susitna River. In addition, if the 
Olson re-regulating dam is included as part of this complex, 
access to Portage Creek, an important anadramous fish spawning 
stream, would be blocked and two miles partially inundated. 
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(g) 

The Devil Canyon tunnel scheme would result in a smaller degree of 
impact to aquatic ecosystems, primarily because the number of the 
river miles flooded and the reservoir area created would be 
approximately half that of Devil Canyon reservoir. 

Development at Keetna, Chakacharnna. and Snow waul d also affect 
fisheries habitat, particularly at Chakachamna. Dewatering of the 
Chacachatna River would prevent access to Chakachamna Lake by 
anadramous fish, thereby eliminating spawning runs to the lake and 
its tributaries. Development at the Keetna site could also adver­
sely affect upstream migration of anadramous fish. 

Impacts to aquatic ecosystems from coa1-fit·ed pm-ver plants would 
depend upon effectiveness of siltation control devices and treat­
ment of water discharge. Large sea I e mining efforts has the po­
tential to negatively affect surface water quality over a large 
area. 

Tidal power development could also affect migration of anadramous 
fish, but this is not expected to be a major impact. Possible 
changes in \'later chemistry and t ida 1 fluctuations may change after 
components of the aquatic ecosystem. 

Cultural Resources 

Potential for impacts to cultural resources is present with all 
development. Current studies described in Chapter 4 reveal the 
presence of large numbers of archaeo1ogical sites, by far, the 
majority of which were not discovered before these studies. 
Therefore, although known cultural resource sites are few at all 
the other development sites, it cannot be concluded that they are 
not present; it is likely detailed surveys would result in the 
discovery of these resources. Impacts to these resources are mit­
igatable either through avoidance or salvage operations. 

Utilizing area involved as the only criteria, development at the 
High Devil Canyon/Vee sites and Devil Canyon/Watana sites has the 
highest potential for impacts and tidal power development the low­
est. The other development schemes would have potentially inter­
mediate levels of impact. 

Socioeconomic 

Impacts on· socioecorwmic conditions depend primarily on the size 
of the project, the remoteness of the area, and condition of near­
by towns. Based on this, the Watana/Devil Canyon and High Devil 
Canyon/Vee projects wi 11 have similar socioeconomic impacts and 
the tidal power development due to its size and proximity to 
Anchorage, the least. The use of Beluga coal would also result in 
substantial impacts to that area, particularly to the Tyonek 
Village. 
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(h) Summary 

Comparison of the environmental impacts of the proposed Watana/ 
Devil Canyon development with the alternatives can be summarized 
as follows: 

(i) Hydroelectric Alternatives: 

- High Devi 1 Canyon/Vee - Similar impacts as Watana/Devi 1 
Canyon in the area of air quality, topography, geology, 
and soils, hydrology, cultural resources, and socioeco­
nomics; more severe negative impacts to aquatic and ter­
restrial ecosystems. 

- De vi 1 Canyon Tunne 1 - Si m·i 1 ar impacts as Watana/Devil 
Canyon in all areas except terrestrial and aquatic eco­
systems. Lesser impacts to aquatic and terrestrial eco­
systems. See Volume I, Chapter 8 for discussion of 
energy loss with this alternate. 

Chakachamna/Keetna/Snow - Fewer impacts in all areas 
except aquatic ecosystems due to smaller developments. 
Potentia 1 for severe impacts to fisheries and Chaka­
chamna. However, low level of installed power would 
require supplementing with thermal increasing impacts. 

{ii) Coal-fired Thermal Alternative 

Greater impacts than Watana/Devil Canyon in areas of air 
quality, topography, geology, soils, and hydrogeology; po­
tential for long-term negative impacts to aquatic and ter­
restrial ecosystems; similar levels of impacts to cultural 
resources and socioeconomic conditions. 

(iii) Tidal Alternative 

Fewer impacts than Watana/Devi 1 Canyon in a 11 areas, with 
the possible exception of anadramous fish. However, tidal 
power development of the same capacity of Watana/Devil Can­
yon (1620 MW) are not in existence anywhere in the world. 
Environmental impacts are not fully understood and may be 
greater than expected of speci a 1 concern in effects of 
tidal regime alteration on anadramous fish. Finally, tidal 
power production is dependent on the tidal cycle and gener­
ation may not meet load characteristics and demands. 
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TABLE 10. 1: SUMMARY OF RESULTS OF SCREENING PROCESS 

Ellm1nat1on Ehm1nabon El1m1natlon Ehmwabon 
Iteration Iteration Iteration Iteration 

1 1 1 
Site 2 3 4 Site 2 3 4 Site 2 3 4 Site 2 3 4 

Allison Creek Fox * Lowe * Talachulitna River * 
Beluga Lower * Gakona * Lower Chulitna * Talkeetnna R. -Sheep * 
Beluga Upper * Gerstle * Lucy * Talkeetna - 2 
Big Delta * Granite Gorge * McClure Bay * lanana R1ver * 
Bradley Lake * Grant Lake * McKinley River * Tazlina * 
Bremmer R. -Salmon * Greenstone * Mclaren River * Tebay Lake * Bremmer R. -S. F. * Gulkana River * Million Dollar * Teklanika * 
Browne Hanagita * Moose Horn * Tiekel River * 
Bruskasna Healy * Nellie Juan River * Tokichitna * 
Cache Hicks Nellie Juan R. -Upper * Totatlanika * 
Canyon Creek * TaCKRiver * Ohio * Tustumena * 
Caribou Creek * Johnson * Power Creek * Vachon Island * 
Carlo * Junction Island * Power Creek - 1 * Whiskers * Cathedral Bluffs * Kanhshna River * Rampart * Wood Canyon * 
Chakachamna Kasilof River * Sanford * Yanert - 2 * 
chuhtna r.F. * Keetna Sheep Creek * Ventna * 
Chulitna Hurrican * ~Lake * Sheep Creek - 1 * 
Chulitna W. F. * Kenai Lower * Silver Lake * 
Cleave * Killey River * Skwentna * 
Coal * King Mtn * Snow 
Coffee * Klutina * "SiJTci"mon Gulch * 
Crescent Lake * Kotsina * Stelters Ranch * 
Crescent Lake - 2 * Lake Creek Lower * Strandline Lake 
Deadman Creek * Lake Creek Upper * Summit Lake * 
Eagle River * Lane * Talachulitna * 

Notes: 

( 1) Final site selection underlined. 

* Site eliminated from further consideration. 



TABLE 10.2: SITES ELIMINATED IN SECOND ITERATION 

Site Criterion 

Carlo Denali National Park, National Park Wilderness 
Yanert - 2 

Healy 
Lake Creek Upper 
McKinley River 
Teklanika 

Cleave 
Wood Canyon 

Tebay Lake 
Hanagita 

Gakona 
Sanford 

Cresent Lake 

Kasilof River 
Million Dollar 
Rampart 
Vachon Island 
Junction Island 
Power Creek 

Gulkana 

Denali National Park 

Wrangell-St. Elias National Park & Preserve, 
National Park Wilderness, Major Fishery 

Wrangell-St. Elias National Park & Preserve, 
National Park Wilderness 

Wrange 11-St. Elias National Park & Preserve 

Lake Clark National Park 

Major Fishery 

Wild & Scenic River 
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TABLE 10.3: EVALUATION CRITERIA 

Evaluation Criteria General Concerns 

( 1) Big Game 

(2) Agricultural Potential 

(3) Waterfowl, Raptors & 
Endangered Species 

(4) Anadromous Fisheries 

(5) Wilderness Consideration 

(6) Cultural, Recreation 
& Scientific Features 

(7) Restricted Land Use 

(B) Access 

- Protection of wildlife resources 

- Protection of existing and potential 
agricultural resources 

- Protection of wildlife resources 

- Protection of fisheries 

Protection of wilderness and unique 
features 

- Protection of existing and identified 
potential features 

- Consideration of legal restriction to 
land use 

- Identification of areas where the 
greatest change would occur 



TABLE 10.4: SENSITIVITY SCALING 

Scale Rating 

A. EXCLUSION 

B. HIGH SENSITIVITY 

C. MODERATE SENSITIVITY 

D. LOW SENSifiVITY 

Definition 

The significance of one factor is great 
enough to exclude a site from further 
consideration. There is little or no 
possibility for mitigation of extreme adverse 
impacts, or development of the site is 
legally prohibited. 

1) The most sensitive components of the 
environmental criteria would be disturbed 
by development, or 

2) There exists a high potential for future 
conflict which should be investigated in 
a more detailed assessment. 

Areas of concern were less important than 
those in "B" above. 

·1) Areas of concerns are common for most or 
many of the sites. 

2) Concerns are less important than those of 
"C" above. 

3) The available information alone is not 
enough to indicate a greater 
significance. 

-

-

-

-
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TABLE 10.5: SENSITIVITY SCALING OF EVALUATION CRITERIA 

Evaluation Criteria ScALE 

Big Game: 

Agricultural Potential 

Waterfowl, Raptors and 
Endangered Species 

Anadromous Fisheries 

Wilderness Consideration 

Cultural, Recreational and 
Scientific Features 

Exclusion 

- major anadromous fish 
corridor for three or 
more species 

- more than 50,000 
salmon passing site 

High 

- seasonal concentration 
- are key range areas 
- calvin areas 

upland or lowland 
soils suitable for 
farmin 

- nesting areas for: 
• Peregrine Falcon 
• Canada Goose 
• Trumputee Swan 

- year-round habitat 
for neritic seabirds 
and raptors 

- kex migration area 

three or more species 
present or spawning 
identified as a major 
anadromous fish area 

All of the following 
- good-to-high quality: 

• scenic area 
• natural features 
• primitive values 

- selected for wilderness 
consideration 

- existing or proposed 
historic landmark 

- reserve proposed for 
the Ecological Reserve 
System 

Moderate 

- big game present 
- bear denning area 

- marginal farming soils 

- high-density waterfowl 
area 

- waterfowl migration 
and hunting area 

- waterfowl migration 
route 

- waterfowl nesting or 
molt area 

less than three 
species present or 
spawning 

- identified as an impor­
tant fish area 

Two of the following 
- good-to-high quality: 

scenic area 
• natural features 
• primitive value 

- site in or close to an 
area selected for 
wilderness consideration 

- Site affects one or 
more of the following: 
• boating potential 
• recreational potential 
• historic feature 
• historic trail 
• archaeological site 
• ecological reserve 

nomination 
• cultural feature 

l 

Low 

- habitat or distribu­
tion area for bear 

no identified agri­
cultural potential 

- medium or low density 
waterfowl areas 

- waterfowl present 

not identified as 
a spawning or 
rearing area. 

One or less of the 
following 
-good-to-high quality: 

• scenic area 
• natural features 

primitive value 

- site near one of the 
factors in B or C 

l 



TABLE 10.5 (Continued) 

EvaluaEionu·1terla 

Restricted Land Use 

Access 

Exclusion 

- Significant impact to: 
Existing national 
park 
Federal lands with­
drawn by National 
Monument Proclamations 

- "•J 

High 

- Impact to: 
• National wildlife 

range 
State park 
State game refuge, 
range, or wilderness 
preservation area 

- no existing roads, 
railroads or airports 

- terrain rough and 
access difficult 

- increase access to 
wilderness area 

.J 

Moderate 

- Increase: 
National forest 
Proposed wild and 
scenic river 
National resource 
area 
Forest land withdrawn 
for mineral entr 

- existing trails 
- proposed roads or 
- existing airports 
- close to existing 

roads 

Low 

- In one of the 
following: 

State land 
Native land 

• None of A, B, C 

- existing roads or 
railroads 

- existing power lines 

.. J 
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Allison Creek 

Bradley Lake 

Browne 

Bruskasna 

Chakachamna 

Coffee 

Cathedral Bluffs 

Hicks 

Johnson 

Keetna 

Kenai Lake 

1 

Big Game 

- Black and Grizzly bear 
present 

- Black and Grizzly bear 
present 

- Moose present 

- Black and Grizzly bear 
present 

- Moose present 
- Caribou ~inter ran e 

- Black and Grizzly bear 
present 

- Moose present 
- Caribou winter ran e 

- Black bear habitat 
- Moose present 

- Black and Grizzly bear 
present 

- Moose present 

- Black and Gri.r:zly bear 
present 

- Moose present 
- Dall sheep present 
- Moose concentration area 

- Black and Grizzly bear 
present 

- Caribou present 
Moose ~interin area 

- Black and Grizzly be;u· 
present 

- Moose, caribou and 
bison present 

- Black and Grizzly bear 
present 

- Caribou ~inter area 
- Moose fall/~orinter 

concentration area 

-·Black and Grizzly bear 
present 

- Dall sheep habitat 
- Moose fall/~orinter 

concentration area 

TABLE 10.6: SITE EVALUATIONS 

Agncultural 
Potential 

- None identified 

- 25 to 30 percent of 
soil marginally suiL­
able far farming 

- hi h ualit forests 

- More than 50 percent 
marginally suitable 
for farming 

- None identified 

- Upland spruce, hard­
\orood forest 

- More than 50 percent of 
upperland suitable for 
agriculture 

- Good forests 

WaEsrfmd, RapEors, 
Endangered Species 

- Year-round habitat for 
neritic seabirds and 
rap tors 

- Peregrine falcon 
nesting area 

- Waterfo~<rl resent 

- Peregrine Falcon 
nesting areas 

- Low density of weter­
fo~orl 

- Lo"~"t density of water­
fowl 

- Nesting and molting 
area 

- Waterfowl nesting and 
molting area 

- Key waterfowl habitat 

- More than 50 percent of - Lo~ density of ~orater-
land marginal for farming fo"~"tl 

- Upland spruce-hardwood - Nesting and molting 
forest area 

- None identified 

- 25 to 50 percent of 
upland soil suitable 
for farming 

- Upland spruce-hardwood 
forest 

- None identified 

- None identified 
- Coastal hemlock-

sitka spruce forest 

- Waterfo"~"tl nesting and 
molting area 

- Low density of waterfowl 
- Nesting and molting area 

- None ident Hied 

- Waterfo"~"tl nesting and 
molting area 

va ua 1on r1 er1.a 
Alladromous 
Fisheries 

- Spa\'lning area for t~oro 

salmon species 

- None identified 

- None 

- None 

- Two species present 

- Four species presenl, 
two spa~ning in area 

- One species present 

- Far downstream from 
site only 

Salmon spawning area, 
one species present 

- Four species present, 
one species spawning 
near site 

- Four species present, 
two spa~ning 

W1.lderness 
Consideration 

l 

- High-to-good-quality 
scenic area 

- Good-to-high-quality 
scenery 

- None 

- Good-to-high-quality 
scenery 

- Area under wilderness 
consideration 

- Good-to-high-quality 
scenery 

- Primitive and natural 
features 

- None identified 

- Good scenery 

- None identified 

- None identified 

- Good-to-high-quality 
primitive lands 

- High-quality scenery 
- Natural features 

Cultural, Recreat1onal, 
and Scientific Features 

- None identified 

- Boating area 

- Boating potential 

- Boating potential 
- Proposed ecological 

reserve site 

~ Boating areas 

- Boating area 

- None identified 

- None identified 

- Boating potential 

- High boating potential 

- Boating potential 

--1 

Restncted 
Land Use 

- Near Chugach 
National Forest 

- None identified 

- None identified 

- None identified 

- None ident Hied 

- None identified 

- None identified 

- No present 
restrict ions 

- None identified 

- None identified 

1 

- Chugach National 
Forest 

l 
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TABLE 10.6 (Continued) 

1 e 

Klutina 

Lane 

Lowe 

Lower Chulitna 

Silver Lake 

Skwentna 

Snow 

Strandline Lake 

Talkeetna 2 

Cache 

Tazlina 

Tokichitna 

Big Game 

- Black and Grizzly bear 
present 

- Caribou present 
- Moose fall concentra-

tion area 

- Black bear present 
- Moose present 
- Caribou present 

- Black and Grizzly bear 
present 

- Moose present 

- Black and Grizzly bear 
present 

- Caribou present 

- Black and Grizzly bear 
present 

- High densitv of seals 

- Black and Grizzly bear 
present 

- Moose winter concentra­
tion area 

- Black bear present 
- Dall sheep habitats 
- Moose \<o-inter concenlra-

tion area 

- Black and Grizzly bear 
presnt 

- t-1oose fall/winter con­
centration area 

- Caribou winter ran e 

- Black and Grizzly bear 
present 

- Moose l'vinter concsn­
t ration area 

- Caribou winter ran e 

- Black and Grizzly bear 
present 

- Moose winter range 
- Caribou winter ran e 

- Black bear present 
- Moose present 
- Caribou present 

Agr 1cultural 
Potential 

- 25 to 50 percent of 
soils marginal for 
farming 

- Climate marginal for 
farming upland spruce­
hard\<o-ood forest 

- More than 50 percent 
of the eoils in upper­
lands suitable for 
farming 

- Bottomland spruce­
a lar forest 

- None identified 
- Coastal western hemlock-

sitka spruce forest 

- More than 50 percent of 
the upland soils suit­
able for farming 

- None identified 
- Coastal \<o-estern hemlock-

sitka spruce forest 

- 50 percent of upper lands 
suitable for farming 

- Lowland spruce -
hard\<o-ood forest 

- None identified 

Waterfowl, Rapters, 
Endangered Species 

- Low-density \<o-aterfowl 
area 

- Nesting and molting 

- Low-density waterfowl 
area 

- Nesting and mo It ing 
area 

- Peregrine Falcon 
nesting area 

- Medium-density \<o-aterfowl 
araa 

- Nesting and molting 

- Year-round habitat for 
neritic seabirds and 
raptors 

- Lo\<o--density \<o-aterfol'¥1 
area 

- Nesting and molting 

- Nesting and molting 
area 

- 25 to 50 percent margi- - Nesting and molting 
nal farming soils area 

- Al ine tundra 

- None identified 

- None identified 

- None identified 
- Lowland spruce-hardwood 

forest 

- More than 50 percent of 
soila are usable for 
farming (in upper lands) 

.. J 

- None identified 

- None identified 

- Medium-density water­
fowl area 

- Nesting and molting 
area 

- Medium-density waLer­
fowl area 

- Nesting and molting area 

va ua 1on 
Ana-dromous 
Fisherie;;; 

- Two species present, 
one species spawn in 
vicinity of site 

- Five species present 
and spawn in site 
vicinity 

- One species present, 
others downstream of 
site 

- Four species present, 
three spal'vning in 
vicinity 

- One species present 1 

more downstream 

- Three species present, 
spawn1ng in area 

- None 

- None present 

- Four species present 1 

one species spal'vns at 
site 

- Four species of salmEin 
present, spawning areas 
identified 

- Two species present 
at site and upstream 

- Four species present, 
three species spawn in 
site vicinity 

J 

Wdderness 
Consideration 

- High-qual i.ty scenery 
- Natural formations 
- Primitive lands 
- Selected for wilder-

ness cons ide rat ion 

- None identi-fied 

- Good-to-high-quality 
scenery 

- Area selected for 
wilderness consideration 

- Area selected for 
wilderness consideration 

- Good-to-high-quality 
scenery 

- Primitive value 

- None identified 

- None identified 

- Good-to-high-quality 
scenery 

- Primitive lands 

- Good-to-high-quality 
scenery 

- Primitive lands 

- Good-to-high-quality 
scenery 

- Primitive lands 

- Norle identified 

n_ Border primitive area 

._J 

Cultural, Recreabonal, 
and Scientific Features 

- Boating potential 

- Boating opportunities 
identified 

- Historical feature 
- Proposed ecological 

rese-rve site 

- Boating potential 

- Boating area potential 

- Boating area 
- Historical trails 

- Proposed ecological 
reserv.e site 

- None identified 

- Boating potential 

- Boating potential 

- Boating potential 

- Boating potential 

Res€r1.c€ed 
Land Use 

- None identifed 

- None identified 

- Located near the 
border of Chugach 
National Forest 

- None identified 

- Chugach National 
Fares 

- None identified 

- Located in Chugach 
National Forest 

- None identified 

- None identified 

- None identified 

- None identified 

- None identified 



TABLE 10.6 (Continued) 
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Tustumera 

Upper Be luge 

Upper Nellie 
Juan 

Whiskers 

Yentna 

Big Game 

- Black bear habitat 
- Dall sheep habitat 

- Moose present 

- Grizzly bear present 
- Moose present 
- Black bear habitat 

- Black ahd Grizzly bear 
present 

- Moose present 
- Caribou resent 

- Black and Grizzly bear 
present 

- Moose, spring/summer/ 
winter concentration 

} 

Agr :tcultural 
Potential 

- None identified 

- Here than 50 percent of 
upperlands ars suitable 
for farming 

- Lowland spruce-hardwood 
forest 

- None identified 
- Coastal ~~oestern hemlock-

sitka spurce forest 

- 50 percent of upperlands 
suitable for farming 

- Bottomland spruce-
a lar forest 

- 25 to 50 percent of 
soils in lo~~olands are 
suitable for farming 

- Bottomland spruce-poplar 
forest 

Waterfowl, RapEers, 
Endangered Species 

- None identified 

- Medium density water­
fowl area 

- Nesting and molting 

- None identified 

- Low-density waterfowl 
area 

~- Nesting and molting 

- Medium-density water­
fowl area 

- Nesting and molting 
area 

va ua :ton 
Anadromous 
Fisheries 

- None ident 1 fied 

-Four species present, 
two species spawn in 
area 

- None identified 

- Five species present, 
two spawn in area 

- Five species spawn in 

Wdderness 
Consideration 

1 

- Selected for wilderness 
consideration 

- Good-to-high-quality 
scenery 

- Natural features 
- Primitive lands 

- None identified 

- Selected for wilderness 
consideration 

- High primitive, scenic, 
end natural fsatures 

- None identified 

- None identified 

1 

Cultural, Recreabonal, 
and Scientific Features 

- None identified 

- Boating area 

- Boating potential 

- Boating potential 

- Boating potential 

Restucted 
Land Use 

- Located in Kenai 
National Moose Range 

- Site within a 
designated National 
Wilderness area 

- None identified 

- Chugach National 
Forest 

- None identified 

- None identified 



TABLE 10.7' SlTE EVALUATION MATRIX 

ns a e an 
Big Agricultural 
Game Potential 

Anadromous Wilderness Cult, Recrea, Restricted Capacity Dam Flooded 
Fisheries Consideration & Scientific Land Use Access (MW) Scheme Height (ft) (Acres) 

Crescent Lake Reservoir (150 <5000 
\It/Diversion 

Chakachamna >100 Reservoir <150 <5000 
w/Divers.ion 

Lower Beluga (25 Reservoir <150 <5000 
and Dam 

Coffee 25-100 Dam and <150 <5000 
Reservoir 

Upper Beluga 25-100 Dam and 150-350 5000 to 
Reservoir 100,000 

Strandline Lake <25 Reservoir <150 <5000 
w/Diversion 

Bradley Lake 25-100 Reservoir (150 <5000 
w/Di version 

Kasilof River Reservoir 150-350 >100,000 
w/Diversion 

fustumena <25 Reservoir (150 <5000 
w/Di version 

Kenai Lo-...er 25-100 M Dam and <150 <5000 
Reservoir 

Kenai Lake >100 Dam and >350 5000 to 
Reservoir 100,000 

Crescent Lake-2 <25 Reservoir <150 <5000 
w/Diveraion 

Grant Lake <25 Reservoir (150 <5000 
w/Di version 

Snow 25-100 Reservoir 150-350 5000 to 
w/Diversion 100,000 

McClure Bay (25 Reservoir <150 <5000 
w/Diversion 

Upper Nellie Juan R <25 Reservoir 
w/Dlversion 

<150 <5000 

All is on Creek D <25 Reservoir <150 <5000 
w/Diversion 

Solomon Gulch <25 Reservoir (150 <5000 
1'1'/Di version 

Lowe 25-100 Dam and 150-350 5000 to 
Reservoir 100,000 

Silver Lake <25 Reservoir <150 (5000 
w/Diversion 

Power Creek <25 Reservoir (150 <5000 
w/Di version 

Million ():)llar Dam and <150 5000 to 
Reservoir 100,000 

J I J .. J 
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TABLE 10.7 (Cant 'd) 

a er o...,. , ns a e an 
Big Agricultural Raptors, Anadromous Wilderness Cult, Recrea, Restricted Capacity Dam Flooded 
Game Potential Endg. Species Fisheries Consideration & Scientific Land Use Access (MW) Scheme Height (ft) (Acres) 

Cleave Dam and 150-350 5000 to 
Reservoir 100,000 

Wood Canyon Dam and >350 >100,000 
Reservoir 

Tebay Lake Reservoir (150 <5000 
w/Di version 

Hanagita Reservoir (150 (5000 
~ot/Diversion 

Klutina 25-100 

Tazlina >100 Dam and 150-350 5000 to 
Reservoir 100,000 

Gakona Dam and 150-350 5000 to 
Reservoir 100,000 

Sanford Dam and 
Reservoir 

Gulkana 25-'100 Reservoir 150-350 5000 to 
w/Di version 100,000 

Yenlna D >100 Dam and <150 )100,000 
Reservoir 

Talachullna 25-100 Dam and <150 5000 to 
Reservoir 100,000 

Skv.entna 25-100 Dam and >J50 5000 to 
Reservoir 100,000 

Lake Creek Upper Reservoir 
.,.JDi version 

<150 (5000 

Lake Creek Lo...,er Dam and 150-350 <5000 
Reservoir 

LoY<er Chulitna 25-100 Da.m and 150-350 (5000 
Reservoir 

Tokichilna )100 Dam and 150-350 5000 to 
Reservoir 100,000 

Coal 25-100 Dam and 150-350 (5000 
Reservoir 

Ohio 25-100 Da.m and 150-350 (5000 
Reservoir 

Chulltna 25-100 Dam and 150-350 (5000 
Reservoir 

Whiskers 25-100 Da.m and <150 <5000 
Reservoir 

Lane >100 Dam and 150-350 (5000 
Reservoir 

Sheep Creek 25-100 Dam and )350 (5000 
Reservoir 



TABlE 10.7 (Cont 'd) 

an 
Big Agricultural Anadramous Wilderness Cult, Recrea, Restricted Dam Flooded 
Game Potential Fisheries Consideration & Scientific Land Use Access Scheme Height (ft) (Acres) 

Keetna 25-100 Darn and >350 5000 to 
Resei"'Voir 100,000 

Granite Gorge 25·100 Reservoir 150-350 <5000 
w/Diversion 

felkeetns-2 25-100 Dam and >350 5000 to 
Reservoir 100, DOD 

Greenstone 25-100 Reservoir 150-350 (5000 
w/Diversion 

Cache 25-100 Dam and 150-350 <5000 
Reservoir 

Hicks 25-100 Dam and 150-350 (5000 
~eservoir 

Rampart )100 Darn and >350 )100,000 
Reservoir 

Vachon Island )100 Dam and <150 >1oo.ooo 
Reservoir 

Junction Island )100 Dam and 150-350 >100,000 
Reservoir 

Kantishna River 25-100 Dam and (150 >100,000 
Reservoir 

McKinley River Dam and 
Reservoir 

150-3>0 (5000 

Teklanika River Dam and )350 5000 to 
Reservoir 1DO,D00 

Bro-,.ne )100 Dam and 150-350 5000 to 
Reservoir 100,000 

Hesly Dam and 150-350 5000 to 
Reservoir 100 1 ODD 

Carlo Dam and 150-350 <5000 
Reservoir 

Yanert-2 Dam and 150-350 50DO to 
Reservoir 100,000 

Bruskasna 25-100 Dam and 150-350 50DO to 
Reservoir 1DO, 000 

Tanana p 25-100 Dam and <150 5000 to 
Reservoir 10D,DDD 

Gerstle 25-100 Dam and <150 <5000 
Reservoir 

Johnson )100 Dam and (150 5000 to 
Reservoir 1DD, ODD 

Cathedral Bluffs >100 Dam and 150-350 5000 to 
Reservoir 100 000 

. ~-J J : ~ -~·_l J .. J J J 



Big Game 

Agricultural 
Potential 

Birds 

Fisheries 

-

TABLE 10.8: CRITERIA WEIGHT ADJUSTMENTS 

Initial 
Weiqht 

8 

7 

8 

10 

Site Group 

< 25 MW 

25- 100 MW 

>100 MW 

Adjustec Weights 
lJam Heigtt Reserv. 

+ ++ +++ + ++ 

6 7 

5 6 

6 7 

8 9 10 

TABLE 10.9: SITE CAPACITY GROUPS 

No. of Sites 
Evaluated 

5 

15 

8 

No. of Sites 
Accepted 

3 

4 - 6 

4 

Are~ 

+++ 

8 

7 

8 



TABLE 10.10: RANKING RESULTS -
Site Group Partial Score Total Score -Sites: < 25 MW 

Strandline Lake 59 85 
Nellie Juan Upper 37 96 
Tustumena 37 106 
Allison Creek 65 82 
Silver Lake 65 111 

Sites: 25 - 100 MW -
Hicks 62 79 
Bruskasna 71 104 
Bradley Lake 71 104 
Snow 71 106 
Cache 86 127 
Lowe 89 122 
Keetna 89 131 
Talkeetna - 2 98 134 
Coffee 101 126 
Whiskers 101 134 
Klut ina 101 142 
lower Chulit iua 106 139 
Beluga Upper 117 142 
Talachultna River 126 159 
Skwentna 136 169 

Sites > 100 MW 

Chakachamna 65 134 
Browne 69 94 
Tazlina B9 124 
Johnson 96 121 
Cathedral Bluffs 101 126 
Lane 106 139 
Kenai Lake 112 147 
Tokichitna 117 150 -

-
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TABLE 10.11: SHORTLISTED SITES 

l:..nvironmental Capacity 
Ratinq 0 - 25 MW 25 - 100 MW 

Good Strandline Lake* Hicks* 
Allison Creek* Snow* 
Tustumena Cache* 
Silver Lake Bruskasna* 

Acceptable Keetna* 

Poor Talkeetna-2* 
Lower Chulitna 

* 10 selected sites 

100 MW 

Browne* 
Johnson 

Chakachamna* 

Lane 
Tokichitna 



TABLE 10.12: ALTERNATIVE HYDRO DEVELOPMENT PLANS 

Installed On-Line 
Plan Description Capacity Date 

-A .1 Chakachamna 500 1993 
Keetna 100 1997 

A.2 Chakachamna 500 1993 
Keetna 100 1997 
Snow 50 2002 

A.3 Chakachamna 500 1993 
Keetna 100 1996 
Snow 50 1998 
Strandline 20 1998 
Allison Creek 8 1998 

A.4 Chakachamna 500 1993 
Keetna 100 1996 
Snow 50 2002 
Strandline 20 2002 
Allison Creek 8 2002 

A.5 Chakachamna 500 1993 
Keetna 100 1996 
Snow 50 2002 
Talkeetna - 2 50 2002 
Cache 50 2002 
Strandline 20 2002 
Allison Creek 8 2002 



-
TABLE 10.13: OPERATING AND ECONOMIC PARAMETERS FOR SELECTED HYDROELECTRIC PLANTS 

Max. Average Economic 
Gross Installed Annual Plant Capityl Cost of 
Head Capacity Ener)y Factor Cos~ Energy 

No. Site River Ft. (MW) (Gwh (%) ($10 ) ($/1000 Kwh) 

1 Snow Snow 690 50 220 50 255 45 
2 Bruskasna Nenana 235 30 140 53 238 113 
3 Keetna Talkeetna 330 100 395 45 477 47 
4 Cache Talkeetna 310 50 220 51 564 100 
5 Browne Nenana 195 100 410 47 625 59 
6 Talkeetna-2 Talkeetna 350 50 215 50 500 90 
7 Hicks Matanuska 275 60 245 46 529 84 
8 Chakachamna Chakachatna 945 500 1925 44 1480 30 
9 Allison Allison Creek 1270 8 33 47 54 125 

10 Strandline 
Lake Beluga 810 20 85 49 126 115 

NOTES: 
~ncluding engineering and owner's administrative costs but excluding AFDC. 

r 

-



TABLE 10.14: POTENTIAL HYDROELECTRIC DEVELOPMENT 

Average Economic 1 
Dam Capital Installed Annual Cost of Source 

Proposed Ae1ght Upstream Cost Capacity Energy Energy of 
Site Type Ft. Regulation $ million (MW) Gwh $/1000 kWh Data 

Gold Creek2 Fill 190 Yes 900' 260 1' 140 37 USBR 1953 

Olson 
(Susitna II) Concrete 160 Yes 600 200 915 31 USBR 1953 

KAISER 1974 
COE 1975 

Devil Canyon Concrete 675 No 830 250 1,420 27 This Study 
Yes 1,000 600 2,980 17 " 

High Devil Canyon " (Susitna I) Fill 855 No 1,500 BOO 3,540 21 " 
Devil Creek2 Fill Approx No 

850 

Watana Fill 880 No 1,860 800 3, 250 28 " 
Susitna III Fill 670 No 1 '390 350 1,580 41 II 

Vee Fill 610 No 1,060 400 1,370 37 II 

Maclaren 2 Fill 185 No 5303 55 180 124 II 

Denali Fill 230 No 4803 60 245 81 " 

Butte Creek2 Fill Approx No 40 1304 USBR 1953 
150 

Tyone 2 Fill Approx No 6 224 USBR 1953 
60 

Notes: 

( 1) Includes AFDC, Insurance, Amortization, and Operation & Maintenance Costs. 
(2) No detailed engineering or energy studies undertaken as part of this study. 
(3) Includes estimated costs of power generation facility. 
(4) These are approximate estimates and serve only to represent the potential of these two damsites in perspective. 

) .J "-"-- .. J _I c. ~~J __ .J 
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TABLE 10.15: RESULTS OF SCREENING MODEL 

Total Demand First Second 

Cap. Energy Site Site Site 
Run MW GWh Names $ Names Names 

400 1750 High 1580 400 885 Devil 1450 400 970 Watana 1950 400 980 
Devil Canyon 
Canyon 

2 800 3500 High 1750 800 1500 Watana 1900 450 1130 Watana 2200 800 1860 
Devil 
Canyon 

Devil 
Canyon 1250 350 710 

TOTAL 800 1840 

3 1200 5250 Watana 2110 700 1690 High 1750 800 1500 High 1750 820 1500 
Devil Devil 
Canyon Canyon 

Devil 1350 500 800 Vee 2350 400 1060 Susitna 2300 380 1260 
Canyon III 

TOTAL 1200 2490 TOTAL 1200 2560 TOTAL 1200 2760 

4 1400 6150 Watana 2150 740 1770 
N 0 S 0 L U T I 0 N N 0 S 0 L U T I 0 N 

Devil 1450 660 1000 
Canyon 
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TABLE 10.16: ENVIRONMENTAL EVALUAIION OF DEVIL CANYON DAM AND TUNNEL SCHEME 

Environmental 
Attribute 

- Cownst ream Fisheries 
and Wildlife 

Resident Fisheries: 

Wildlife: 

Concerns 

Effects resulting 
from changes in 
water quantity and 
quality. 

Loss of resident 
fisheries habitat. 

Loss of l'fildlife 
habitat. 

No significant difference 
between schemes regarding 
effects dm.nstream from 
Devil Canyon. 

Difference in reach 
between Devil Canyon 
dam and t.unne 1 re­
regulation dam. 

Minimal differences 
between schemes. 

Mj nimal differences 
between schemes. 

Inundation of Potential differences 
archaeological betwBen schemes. 
sites. 

Inundation of Devil Significant difference 
Canyon. between schemBS. 

Identification 
of difference 

With the tunnel scheme con­
trolled flows between regula­
tion dam and downstream power­
house offers potential for 
anadromous fisheries enhance­
ment in this 11 mile reach of 
the river. 

Devil Canyon dam would inundate 
27 miles of the Susitna River 
and approximately 2 miles of 
~\til Creek. The tunnel scheme 
would inundsle 16 miles of the 
Susitna River. 

The most sensitivB wildlife ha­
b~tat in this reach is upstream 
from the tunnel re-regulaLion 
dam WhBre there is no signifi­
cant difference between the 
schemes. The t::Bvil Canyon dam 
scheme in addition inundates the 
river valley b·etween the two 
damsites resulting in a moderate 
increase in impacls to wildlife. 

ll.Je to the larger area inun­
dated, the probability of in­
undating archaeological sites 
is increased. 

The ~vil Canyon is considered 
a unique resource, 80 percent 
of which would be inundated by 
the [evil Canyon dam scheme. 
This would rBsult in a loss of 
both an aesthetic value plus 
the potential for white water 
rBcreation. 

OVERALL EVALUATION: The tunnel scheme has overall a lo~<~er impact on the Bn'w'ironment. 

J .J J J J J 

App1·aisal Judgment 

Not a factor in evaluation of 
scheme. 

lf fisheries enhancement oppor­
tunity can be realized the tun­
nel scheme offers a positive 
mitigation measure not available 
with lhe Devil Canyon dam 
scheme. This opportunity is 
considered moderate and favors 
the tunnel scheme. However, 
there are no current plans for 
such enhancement and feasibil­
ity is uncertain. Potential 
value is therefore not signi­
ficant relative to additional 
cost of tunnel. 

Loss of habitat with dam scheme is 
less than 5% of total for Susitna 
main stem. This reach of river is 
therefore not considered to be 
highly significant for resident 
fisheries -and thus the difference 
between the schemes is minor and 
favors the tunnel scheme. 

Moderate wildlife populations of 
moose, black bear, weasel, fox, 
wolverine, other small mammals 
and songbirds and some riparian 
cliff habitat for ravens and 
raptors, in 11 miles of river, 
would be lost with the dam scheme. 
Thus, the difference in loss of 
wildlife habitat is considered 
moderate and fav-ors the tunnel 
scheme. 

Significant archeological 
sites, if identified, can proba-
bly be excavated. Additional 
costs could range from several 
hundreds to hundreds of thousands 
of dollars, but are still consider­
ably less than the additional cost 
of the tunnel schem-e. This concern 
is not considered a fsctor in scheme 
evaluation. 

The aesthetic and to some extent 
the recreational losses associ-
ated w-ith the development of the 
DBvil Canyon dam is the main 
aspect favoring the tunnel scheme. 
However, current recreational uses 
of ~vil Canyon are low due to 
limited access. Recreation develop­
ment of the srea is similar for 
both schemes. 

,I "'.) _] ~l J J J .. J 
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Soc1al 
Aspect 

---, 

Potential 
non-renewable 
resource 
displacement 

Impact on 
state economy 

Impact on 
local economy 

Seismic 
exposure 

Overall 
Evaluation 

J l J ---- ) l 

TABLE 10.17: SOCIAL EVALUATION OF SUSITNA BASIN DEVELOPMENT SCHEMES/PLANS 

Parameter 

Million tons 
Beluga coal 
over 50 years 

J 
Risk of major 
structural 
failure 

Potential 
impact of 
failure on 
human life. 

funnel 
Scheme 

Dev1l Canyon 
Dam Scheme 

A1gh Dev1l Canyon/ 
Vee Plan 

Watana/Dev1l 
Canyon Plan 

80 110 170 210 

All projects would have similar impacts on the state and 
local economy. 

All projects designed to similar levels of safety. 

Any dam failures would affect the same downstream 
population. 

1. Devil Canyon dam superior to tunnel. 
2. Watana/Devil Canyon superior to High Devil Canyon/Vee plan. 

Remarks 

Devil Canyon dam scheme 
potential higher than 
tunnel scheme. Watana/ 
Devil Canyon plan higher 
than High Devil Canyon/ 
Vee plan. 

Essentially no difference 
between plans/schemes. 



TABLE 10.18: OVERALL EVALUATION OF TUNNEL SCHEME AND DEVIL CANYON DAM SCHEME 

ATTRIBUTE 

Economic 

Energy 
Contribution 

Environmental 

Social 

Overall 
Evaluation 

sUPERIOR PLAN 

Devil Canyon Dam 

Devil Canyon Dam 

Tunnel 

Devil Canyon Dam (Marginal) 

Devil Canyon dam scheme is superior 

Tradeoffs made: 

Economic advantage of dam scheme 
is judged to outweigh the reduced 
environmental impact associated 
with the tunnel scheme. 

-
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Environmental Attribute 

~'. 
~r1es 

2) Wildlife 
a) Moose 

b) Caribou 

c) Furbearers 

d) Birds and Bears 

l 

TABLE 10.19: ENVIRONMENTAL EVALUATION OF WATANA/OEVlL CANYON ANO HIGH OEV!L CANYON/VEE DEVELOPMENT PLANS 

Plan Comparison 

No significant differsnce in effects on downstream 
anadromous fisheries. 

HOC/V ~auld inundate approximately 95 miles of the 
Susitna River and 28 miles of tributary streams, in­
cluding the Tyone River. 

W/OC would inundate approximately 84 tniles of the 
Susitna River and 24 miles of tributary streams, 
includin Watana Creek. 

HOC/V ttould inundate 123 miles of crit leal winter 
river-bottom habitat. 

W/OC 111ould inundate 108 miles of this ril"er-bottom 
habitat. 

HOC/V would lnundafe a large araa upstream from Vee 
utilized by three sub-populations of moose that range 
in the northeast section of the basin. 

W/OC would inundate the Watana Creek area utilized by 
moose. The condition of this sub-population of moose 
and the quality of the habitat they are using appears 
to be decreasing. 

The increased length of ril"er flooded, especially up­
stream from the Vee damsite, would result in the 
HDC/V plan creating a greater potential division of 
the Nelchina herd's range. ln addition, an increase 
in r':'-nge would be directly inundated by the Vee res­
ervoir. 

Appraisal Judgment 

Because of the a11oidance of the Tyone River, 
lesser inundation of resident fisheries 
habitat, and no significant difference in the 
effects on anadromous fisheries, the W/OC plan 
is judged to have less impact. 

Because of the lower potential for direct 
impact on moose populations within the 
Susitna, the W/DC plan is judged superior. 

Because of the potential for a greater impact 
an the Nelchina caribou herd, the HDC/V scheme 
is considered inferior. 

The area flooded by the Vee r-eserl"oir is considered Because of the lesster potential for impact on 
important to some key furbearers, particularly red fax. furbearers the W/OC is judged to be superior. 
This aree is judged to be more important than the 
Watana Creek area that would be inundated by the W/OC 
plan. 

Forest habitat, important for birds and black bears, The HOC/V plan is judged superior. 
exists along the valley slopes. The loss of this habi-
tat 111ould be greater with the W/OC plan. 

Ther-e is a high potential for discol"ery of archaeolog- The W/OC plan is judged to hal"e a lower po-
lcal sites in the eaterly region of the Upper Susitna tential effect on archaeological sites. 
Basin. The HOC/V pla-n has a greater potential of 
affecting these sites. For other reaches of the river 
the difference bet111een plans is considered minimal. 

1 
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TABLE 10.19 (Continued) 

Environmental Attribute 

Aesthetic/ 

~ 

Plan Comparison 

With either scheme, the aesthetic quality of both 
De11il Canyon and Vee Canyon would be i~Jllaired. The 
HDC/V plan would also inundate Tsusena Falls. 

Because of construction at Vee Dam site and the size 
of the Vee Reservoir, the HDC/V plan would inher·ently 
create access to more wilderness area than ,..auld the 
W/IJC plan. 

Appraisal Judgment 

Both plans lmpact the valley aesthetics. The 
difference is considered minimal. 

As it is easier to extend access than to 
limit it, inherent access requirements were 
considered detrimental and the W/DC plan is 
judged superior. The ecological sensitivHy 
of the area opened by the HDC/V plan rein­
forces this judgment. 

OVERALL EVALUATION: The W/OC plan is judged to be superjor to the HOC/V plan .. 
(The lowe1· impact on birds and bears associated with HDC/V plan is considered to be outweighed by all 
the other impacts which favour the W/OC plan.) 

Notes: 

W = Watana Dam 
DC : ~vil Canyon Dam 
HOC ::: High Devil Canyon Dam 
V ,., Vee Dam 

-- .:I 
"' 

'•'- - • ,, ,_ .• ,_-- J .. ] .l ] J - J ' ,j _, __ ) _) 



-
-! 

-

-

TABLE 10.20: OVERALL EVALUATION OF THE HIGH DEVIL CANYON/VEE AND 
WATANA/DEVIL CANYON DAM PLANS 

AIIRIBDIE sOPERidR PLAN 

Economic 

Energy 
Contribution 

Environmental 

Social 

Overall 
Evaluation 

Watana/Devil Canyon 

Wat ana/Devil Canyon 

Watana/Devil Canyon 

Watana/Devil Canyon (Marginal) 

Plan with Watana/Devil Canyon is 
superior 

Tradeoffs made: None 
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11 - LIST OF LITERATURE 

The following is a list of literature used in the preparation of the Susitna 
Hydroelectric Project Environmental Studies Feasibility Report. The list is 
arranged by environmental report section. References which were cited in the text 
are denoted with an asterisk(*). 
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11.3 -Fish, Wildlife and Botanical Resources 
(c) Fish Resources 
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