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SUMMARY 

Seward is one of the leading commercial fishing ports on the Kenai Penin­
sula and depends primarily on its small boat fleet for its economic 
base. Sufficient harbor space is unavailable for the local fleet and as 
a result, unprotected vessels, docks, and expensive gear suffer damages 
and other economic losses. For this reason, full development of the 
fishery and recreation potential has not been realized. 

Various problems and needs relating to the development of an adequate 
small boat harbor were analyzed. This report concludes that the Nash 
Road site (PlanS) best meets the needs of the residents of Seward. 
Development of this site at the head of Resurrection Bay would involve 
installing a 1,400-foot-long south breakwater, a 2,800-foot-long west 
breakwater, and a 1,700-foot-long north silt barrier, creating 
approximately 30 acres of mooring basin dredged to varying depths of -10 
to -16 feet MLLW. A 200-foot-wide entrance channel dredged to -18 feet 
MLLW would provide access to the harbor. This plan would provide moorage 
for 1,073 recreat.ional and commercial craft, in addition to the 594 
spaces provided by the existing harbor, resulting in a total moorage 
capacity of 1,667. The estimated annual benefits for Plan Bare 
$2,081,700 with average annual costs of $1,387,700; the benefit/cost 
ratio is estimated as 1.5. This project would have a first cost to the 
Federal government of $1,927,000 with $38,800 per year for annual 
maintenance. Nonfederal first cost for the harbor and facilities would 
be $16,410,900, yielding a total project cost of $18,495,900. 
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Pertinent Data on Selected Plan 

Nash Road Site 

Harbor Capacity 
Design Depth 

Mooring Basin 
Entrance Channel 

Basin Area 

1,073 vessels 

-10 to -16 MLLW 
-18 MLLW 

30 acres 

Project First Costs 

Major Navigation (Federal)l/ 
Major Navigation (Local) -
Other (Local) 

Equivalent Annual Costs 2/ 

$ 1,927,000 
14,656,800 
1,912,100 

$18,495,900 

$ 1,387,700 

Average Annual Benefits 

(1) Damage Reduction 
Recreational Boats 
Commercial Boats 
Harbor Facilities 

(2) Labor Savings 
(3) Charter Boats 
(4) Recreational Boats 
(5) NED Employment 
(6) Increase Fish Catch 
(7) Harbor of Refuge 
(8) Land Enhancement 

Total Benefits 
Net Benefits 
Benefit/Cost Ratio 

$ 86,300 
145,000 

5,000 
27,000 
98,300 

1,393,800 
145,100 
110,100 
30,000 
41,100 

$ 2,081,700 
694,000 

1.5 

1/ Includes $6,000 for U.S. Coast Guard aids to navigation. 

2/ Includes an average $96,500 per year maintenance costs. 
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STUDY AREA 

DETAILED PROJECT REPORT 
AND 

FINAL ENVIRONMENTAL IMPACT STATEMENT 
SEwARD HARBOR, ALASKA 

SMALL BOAT NAVIGATION IMPROVEMENTS 

I NTRODUCTI ON 

Seward is located on Resurrection Bay, an arm of the North Pacific Ocean, 
120 miles south of Anchorage. Mountains surround this deeply incised 
fjord of glacial and epogenic origins. The townsite is sited on an allu­
vial outwash of Lowell Creek which extends into the bay. Climate is 
mild, influenced bY the warm waters of the North Pacific Ocean. However, 
glacial ice fields overlook the townsite, and strong winds and heavy 
precipitation are characteristic of the area. . 

Approximately 2,500 people live in Seward and its immediate vicinity. 
The community relies on commercial fishing, tourism. and the Alaska 
Railroad (feaerally owned) for its basic industry. In addition, Seward 
is the site of an Alaska Marine Highway System ferry terminal, a 
vocational training school, ana a field experiment station for the 
University of Alaska's Institute of Marine Science. Seward is served by 
the Alaska Marine Highway System, commercial air service, a State 
highway, and the Alaska Railroad. 

STUDY AUTHORITY 

In recognition of the importance of harbors to the commercial and recrea­
tional needs of Alaska's seacoast towns, and of the overcrowded harbor 
conditions at Seward, the United States Senate Committee on Public works 
adopted a resolution on 9 September 1970 authorizing a study on the 
feasibility of providing navigation improvements at Seward, Alaska. A 
draft Feasibility Report and Environmental Impact Statement was submitted 
for a 45-day public review period on 29 February 1980. At the end of 
that review period, the city of Seward requested the study be converted 
to a Detailed Project Report under Section 107 of the 1960 River and 
Harbor Act, as ~nended. 

SCOPE OF THE STUDY 

The area of consideration for this study is shown on Figure 1. Investi­
gations were made of the present arid future needs for small craft refuge; 
methods of satisfying such needs; economic, environmental and social 
cons;Gerations; and associated matters, including coordination with 
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concerned agencies, local government, and the public. A State proposal 
envisioned as a cooperative Federal-State..:.City project for harbor exten­
sion and inner harbor mooring facilities served as the basis in deter­
mining a recommended plan. 

Both fixed and floating breakwaters were considered for possible use. 
The effectiveness of modular floating concrete breakwaters is based on 
existing structures in use in Alaska by the State Division of Harbor 
Design and Construction, previously designed by the Corps of Engineers 
for Ketchikan, Alaska, and a special technical evaluation report on 
floating breakwaters prepared by the University of ~ashington, Department 
of Civil Engineering. 

STUDY PARTICIPANTS AND COORDINATION 

An initial public meeting was held in Seward on 22 March 1977 to gather 
information on the needs, problems, and desires of the community. 
Subsequent public workshops and meetings were held on 25 October 1978 and 
16 April 1980 to present the study findings and to obtain public comments 
on the findings. Close coordination has been maintained with city 
offiCials, interested citizens, and concerned agencies including State 
and Feoeral fish and wildlife agenCies, the Environmental Protection 
Agency, the federally owned Alaska Railroad, the State Department of 
Environmental Conservation, the State Division of Harbor Design and 
Construction, the Kenai Peninsula Borough and the city of Seward. 
Coordination methods have included written correspondence, telephone 
conversations, field trips, and meetings. For a more detailed 
description of the public involvement program, see the Public Involvement 
Section in the EIS. 

THE REPORT 

Through public meetings, workshops, and discussions with State and local 
officials, public needs were defined. A general reconnaissance of the 
area was made to identify potential harbor sites or alternative ways to 
meet perceived needS. These sites/alternatives were evaluated based on 
their ability to meet these needs. Some were eliminated as being too 
small, extraordinarily expensive, or not technically feasible. Of those 
remaining, preliminary design and cost estimates were made and the 
environmental impacts assessed. 

The results of this study are included in the main report, the Final 
Environmental Impact Statement (FEIS), and the accompanying appendixes. 
The main report summarizes the need for and advisability of providing 
small boat harbor navigation improvements at Seward, Alaska. The various 
appendixes contain technical information and back-up data in support of 
the main report. Each appendix is intended to augment the information 
found in the main report. 

2 



IRON 

MOUNTAIN 

SLiDE RESURRECTION 

3 

SEWARD, ALASKA 
FIGURE 

VICI NITY MAP 

APRIL 1982 

(NOT TO SCALE) 

BAY 



STUDIES OF OTHERS 

The following studies recently completed by other agencies are as 
fo 11 ows: 

a) "Kenai Borough Growth Management Data Base Study, II Un; versity of 
Alaska t Anchorage Urban Observatory. 

b) IIHydrography and Chemistry'of Resurr-ection Bay,1I David Burnell, 
University of Alaska, Institute of Marine Science, Fairbanks, Alaska • 

. c) "Dynamics of Silicon in Marine Productivity,1I John Goering, 
University of Alaska, Institute of Marine Science, Fairbanks, Alaska. 

d) "Socioeconomic Impacts of Selected Foreign OCS Development," 
Bureau of Land Management. 

e) "City of Seward Land UsePlan,1I CH2M Hill. 

f) "Harbor Needs Study, II Woodward/Clyde Consultants. 

g) "Fourth of July Creek Industrial Marine Park, City of Seward, 
Alaska," Century & Quadra Engineers, December 1980. 
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PROBLEM IDENTIFICATION 

The initial step for finding a solution to local needs is"the identifica­
tion of local problems, evaluation Df opportunities for solving the 
problems, and testing solutions against national economic and social 
objectives. 

EXISTING CONDITION 

Seward is both a deep-araft and shallow-draft port site. One inclosed 
harbor and four dockage areas are in use. (See Figure 2.) Two of these 
existing structures accommodate deep-draft vessels. They are: the 
Fourth Avenue Municipal Dock, which is a 200-foot, city-owned wharf with 
depths of -35 to -40 feet (MLL\<') alongside, located at the south end of 
Seward; and the 750-foot Alaska Railroad (Federal) pier located at the 
head of the bay, with controlling water depth reported to be 30 feet. 

The small boat harbor constructed by the Corps of Engineers in 1931 was 
destroyed by the March 1964 earthquake. Congress provided authorization 
and funding for construction at a different location in August 1964. The 
basin was completed in October 1964 and the breakwaters were completed in 
June 1965 with Office of Emergency Planning funds. Dredging of the basin 
expansion was completed in November 1965. 

The new harbor consisted of a 4.75-acre replacement basin at -12.5 feet 
MLL~, a 12.45-acre expansion basin at -15 feet MLL\<', an entrance channel 
at -15 feet MLL~, and two rubblemound breakwaters, 1,060 and 1,750 feet 
long. 

A conaition survey made June 1972 resulted in beach slope repair and 
installation of quarry spall slope protection at the north end of the 
basin in October 1972. Maintenance dredging has not been required in the 
harbor since construction was completea by the Corps of Engineers in 
1965~ The last condition survey was taken in June 1981. 

The small boat basin is used as an operating base for commercial fishing 
and pleasure craft and provides berthing and anchorage for 594 boats. In 
addition, a small medium-draft dock used for fisheries unloading is 
located in the northeast corner of the harbor. 

~ITHOUT ACTION PROFILE 

The number ana size of boats seeking to use the Seward harbor will 
increase in the future. The trends toward larger boats to exploit the 
harvest of bottomfish are well established. This can only result in 
increased damage due to overcrowding and insufficient maneuvering area in 
the harbor. In addition, steadily increasing numbers of recreational 
craft are being seen in the Seward area. 
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PROBLEMS, NEEOS, AND OPP,ORTUNITIES 

Prob lems. 

Because of the limited number of deep-draft docks (two) and adverse 
weather, the 20 or more weekly landings cause the existing deep-draft 
facilities to be overtaxed. Thus, constant reshuffling is required, 
resulting in extra costs for wharfage and standby time. This is, directly 
attributable to the lack of adequate dock space. A previously submitted 
Section 107 Reconnaissance Report, dated 20 December 1976, determined 

, that deep-draft navigation improvements at Seward do not justify Federal 
participation. 

Medium-draft and shallow-draft commercial boats have similar dockage 
problems due to insufficient dock space. Fish processing plants, fuel, 
and servicing are concentrated at the inner dock face of the small boat 
harbor. lJuring rush periods, boats must stack up two to four abreast to 
service or to await their turn to unload. This is particularly notable 
with shrimp, crab, and halibut boats which may require 10 hours to 
offload. 'Standby time is costly, and detrimental to catch quality. 

Small fishing boats and recreational craft share common problems. Such 
craft are normally storeo elsewhere during the winter, then 
trailer-mounted to be haulea to Seward for seasonal, weekend, or daily 
use. This results in overcrowded launching ramps, (only one is 
available) and lost time while waiting for the boats to be launched. 
Cost and inconvenience are attributed to lack of mooring space and inner 
harbor facilities. Approximately 400 boats await assigned moorage. 

In addition to assigned and wait-listed boats, more than 1,000 transient 
craft of varying types visit the area each year for convnercial fishing or 
recreation. These boats require short term mooring space for service, 
supply, fueling, marketing, and repair. 
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Harbor Needs 

The total estimated existing and future demand for:moorage space at 
Seward is shown on Table 1. For a more detailed breakdown of Seward's 
moorage demands see Appendix B, Economics. 

Existing Full-Time Boats 
Existing Transient Boats 
Existing wait Listed Boats 
Existing Trailered Boats 
Future .Commercial Fishing Boats 
Future Charter boatsl/ 
Future Recreational Boats 

Total 

TABLE 1 

EXISTING AND FUTURE D8v1AND 

Recreational 
Boats 

505 
156 
182 

61 
o 
o 

503 

1,407 

Conmerci a1 
Boats 

89 
94 
32 
o 

15 
30 
o 

260 

1/ Over the next 10 years, charter boats are anticipated to increase by 
30 boats. 
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(- Opportunit i es 

Opportunity for water related development would be encouraged by local 
interests working in cooperation with State and area agencies to build 
and maintain the basic slips and floats needed to accommodate the future 
fleet. They would also provide the standard services, which include 
water, electrical, and fire protection equipment, and be responsible for 
managing other on-shore services that will be needed to fuel, maintain, 
and supply boats using the harbor. Some of these latter services may 
include seafood processing, cola storage, boat maintenance operation, and 
other water.related facilities. 

PLANNING CONSTRAINTS 

A Section 107 Reconnaissance Report, submitted 20 December 1976, 
aeterminea that deep-draft navigation improvements at Seward could be 
accomplished by local interests and did not require breakwaters or 
entrance channels because Resurrection Bay provided adequate protection. 
Shore facilities such as docks and moorage are a local responsibility. 
Therefore, this study will consiaer only shallow and medium-draft 
improvements ·associated with a new harbor or expansion of the existing 
small boat basin to meet the needs for additional harbor space. 

All studies have been conducted in the depth and detail necessary to 
allow selection of a plan based on its feasibility under the Principles 
and Standards of the ~ater Resources Council. 

PLANNING OBJECTIVES 

An analysis of public concerns and management problems led to the 
formation of the following general planning objective categories: 
economic, engineering, and environmental. Engineering planning 
objectives incluae an adequate size harbor to accommodate future needs, 
development for shorebased facilities, adequate depths for safe 
navigation clearance and adequate protection from damaging storm waves. 
The economic planning objectives include reducing damages to the eXisting 
fleet, improving cargo handling and maintenance faCilities, and 
encouraging the harvest of commercially viable fish species. 
Environmental planning objectives include minimizing adverse effects on 
migrating adult salmon, maintaining an acceptable level of water quality, 
nlinimizing intertidal and subtidal impacts, avoiding disturbance of 
wildlife and marine habitat and maintaining the esthetic quality of the 
area. 
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Resource Management Problems (~ater and Related Land Resources) 

The public concerns, as- identified through correspondence and at Corps­
sponsored public meetings, were classified into various classes of 
resource management problems. . 

Navigation: Most of the public concerns fell into this category. 

1. The need for more harbor space was addressed in this study. 

2.· Provision of marine maintenance facilities, docks, landings, 
piers, berthing areas, mooring facilities, launching ramps, access roads, 
storage areas, and parking areas are all a local responsibility. They 
would have to be constructed and Maintained at nonfederal expense. 

Recreation: The economic impacts of recreational' boats and the 
implications of their presence were a factor in the study. 

water ~upply and Quality Management: Factors associated with water 
supply were considered, but the impacts of any alternative on water 
quality were evaluated. 

Fish and wildlife: Fish and wildlife studies were conducted through­
out the study. 

Land Management Considerations: 

Local interests would be responsible for providing all lands, 
easements, rights-of-way, and dredged material disposal areas as stated 
in the local cooperation agreement. Recently, the city of Seward has 
proposed that the city owned waterfront area east of Seventh Avenue be 
kept a~ a greenbelt recreation area. Investigations revealed that there 
are no threatened or endang~red species in the study area. However, 
there is one possible archeological site located in the vicinity of 
Lowell Point which is discussed in a letter from the State Historic 
Preservation Office (AppendiX E). 

Local Implementation Items: 

1. Launching ramps, inner harbor mooring, vehicle parking, and marine 
grid are inner harbor or shore-based facilities and are a local 
respons i b i 1 ity. 

2. Provision of additional dock space for commercial fishing boats is 
a local responsibility. 
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PLAN FORMULATION 

FORMULATION AND EVALUATION CRITERIA 

To permit a fair and objective appraisal of the merits and disadvantages 
of the various alternatives, a stanaard set of criteria has been 
adopted. Such criteria have been defined as: technical, economic, 
social, and environmental. 

Techn i ca lcriteri a: 
accommodate present 
ment of shore-baseo 
for safe navigation 
that is, capable in 

The selected plan should be adequately sized to 
and future user needs, and provide for the develop­
facilities. Adequate depths and entry are required 
clearance. The plan must also be uimplementable," 
all ways of being carried through to construction. 

Economic criteria: All plans must be formulated such that satisfied 
needS can be expressed in quantitative terms. Benefits attributed to a 
plan must be expressed in terms of time, value of money, and must exceed 
equivalent economic costs for the project. To be economically feasible, 
each separable portion or purpose of a plan must provide benefits at 
least equal to the cost of that unit. The scope of development must be 
such that benefits exceed project costs to the maximum extent possible 
(maximum net benefits). Further, a more economical means of accom­
plishing project purposes must not be precluded if available and 
comparable on an equivalent evaluation basis. For this study, the 
economic evaluation of alternative plans is on the common basis of 
current prices, equal project life (50 years), and an interest rate of 
7-5/8 percent. The most economical plan provides a baseline for 
conSidering numerous other factors (sociological) not definable in 
monetary terms, but which warrant consideration. 

Environmental criteria: Environmental criteria include the 
identification of forms ~f aquatic life and wildlife which might be 
endangered by a plan's implementation, minimization of disruption of an 
area's natural resources, avoidance of plans with severe social impacts, 
and use of measures in the selected plan to protect or enhance existing 
environmental values. 

Social criteria: Each plan must be consistent with State, regional, and 
local land use and harbor development plans; must minimize adverse social 
impacts; and roust serve to preserve the local culture and way of life. 
Construction activities related to the selected plan must be acceptable, 
and the plan must be fully coordinated with all Federal and State 
agenCies, interest groups, and individuals concerned. 
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kATIONALE FOR NATIONAL ANU REGIONAL OBJECTIVES 

In. general, Principles and Standards (P&S), National Environmental Policy 
Act (NEPA), and other authorities establish and define the national 
objectives for water resource planning. Current policy requires that 

. federally assisted water planning be directed to achieve National 
Economic Development (NED) and Environmental Quality (EQ) as national 
objectives. NED is to be aChieved by increasing the value of the 
nation's output of goods and services and improving national economic 
efficiency; EQis to be aChieved by the management, conservation, 
preservation, creation, restoration, or improvement bf the quality of 
certain natural and cultural resources and ecological systems. 

In aodition to the NED and EQ objectives, current policy also requires 
that the impacts of a proposed action be measured against Regional 
Economic Development (RED), and Other Social Effects (OSE). The RED 
account includes a proposal's effects pm a region's income, employment, 
population, economic base, environment, and social development. 
Contributions to the OSE account are determined by establishing a 
proposal's effects on real income, security of life, health and safety, 
education, cultural and recreational opportunities, emergency . 
preparedness, and other factors. 

The National Environmental Policy Act of 1969, as amended, and the River 
and Harbor and Flood Control Act of 1970 further mandate that social and 
environmental objectives be considered in the planning and evaluation 
process. Section 122 of the 1970 Act specified those impacts that, as a 
miriimun, must be assessed for any proposed action. Section 102(2) (c), 
of NEPA requires that the invironmenta1 impacts .of any proposed action be 
fully assessed and that the four functional planning tasks of problem 
identification, formulation of alternatives, impact assessment, and 
evaluation, be performed throughout a study. 

A recommended plan, when considered individually on the basis of "with ll 

versus "without" the project, must be justified on the basis that 
combined beneficial NED and EQ effects outweigh combined adverse NED and 
EQ effects. Therefore, a plan lacking net NED benefits may be 
recommended when EQ benefits are sufficiently large, even though the 
latter are not stated in dollar values. 
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FuRiVIULATION OF PRELIMINARY PLANS 

Townsite Location 

This site lies in the shore area from Jefferson Street North to C Street, 
and extends to -30 feet MLL\<; maximum aepth (see Figure 3). Little 
dredging would be required because the water is deep enough for the entry 
and maneuvering areas. This site would be convenient to the community, 
adjacent parking and access area, and near the existing boat harbor. 
This area is classified as being highly unstabl,e due to submarine 
landslides (see Figure 4) during the 1964 earthquake. ~ave attack in 
this area is also more severe than in other possible sites. This plan 
was droppea from further consideration due to the extreme cost of a 
oreakwater. 

Alaska Railroad East 

This alternative would be located in the mudflats area at the head of the 
bay, immediately eastward of the Alaska Railroad dock. All dredging 
would be confined to a rectangular area 1,500 feet east by 900 feet 
wes t. The shoreward (norther 1 y) side extends to +5 feet M LL~ and the 
southward boundary extends to -18-foot MLL~. Because the site would be 
in the mudflats, wave activity is limited. However, to protect the 
entrance channel from storm waves at high tide, a conventional breakwater 
section woula be employed on two sides (see Figure 3). 

uevelopment of a harbor in the mudflats area would be risky because of 
the high initial cost due to dredging, and the uncertainties of annual 
maintenance. At this site, access would be a problem requiring a long, 
filled ramp and parking. Dredged material might be available for this 
parking purpose. ~hile dredging the waters around the Alaska Railroad 
dock, hardpan was encountered. This site also would be subject to 
freshwater icing from nearby Resurrection River, and it conflicts with 
present developments for private dockage by the Kenai Lumber Company. 
Therefore, this site was dropped from further consideration. 

Existing Harbor Expansion East 

This alternative is within the area confined by the present harbor on the 
west and the Alaska Railroad dredging on the east, extending north-south 
to take advantage of the eXisting entrance channel. Construction of this 
alternative would consist of moving the existing north-south breakwater 
laterally 550 feet east, as indicated on Figure 3. 

Although this area has favorable aspects for harbor expansion, it lies 
within an area alreaay programmed for development by private industry. 
Permits and a long term property lease have been grantea to Dresser 
Industries for a dredged basin and dock to serve offshore oil exploration 
and development. Legal cancellation of a private industrial enterprise 
such as this may not be in the public interest and the city is reluctant 
to become involved in such action at this time due to the high costs 
involved in acquiring the lease. 
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The Alaska Kailroaa has been contacted and is strongly opposed to this 
proposal as a navigational hazard to ships approaching their dock. It is 
also felt that the shore parking would be an inconsistent use of prime 
industrial shore land; consequently this site has been dropped from 
further study. 

Existing Harbor Expans'ion South 

This plan involves expanding the existing harbor 1,600 feet to the south, 
thus adding a 14-acre mooring basin. The harbor would be divided into 
areas varying in depth and would be protected by a rubblemound 
breakwater. This site is close to the community and would take advantage 
of the harbor support facilities already established. 

Nash Road Site 

This plan calls for construction of a new harbor at Nash Road, 2 miles 
northeast of Seward at the head of Resurrection Bay (Figure 3). A harbor 
at Nash Road would consist of a 1,400-foot-long south breakwater, a 
2,800-foot-long west breakwater, and a 1,700-foot-long north silt barrier 
protecting a 30-acre mooring basin. A 200-foot-wide entrance channel at 
-18 MLL~ would provide access to the harbor area. Harbor support 
facilities would have to be developed. 

Fourth of July Creek 

During the initial stages of this study, Fourth of July Creek was 
considered as a possible site for a small boat harbor (Figure 3). Since 
that time, the city of Seward has received funds from the State of Alaska, 
to develop a marine industrial park, which will include ship repair and 
vessel fabrication facilities. This facility will be for larger vessels 
(up to 250 feet) that could not use the proposed harbor. Therefore, this 
alternative has been dropped from further consideration. 

Lowell Point 

This site is within shallow areas at the mouth of a stream and would 
require dredging into the alluvial fan extending into the bay (Figure 3). 
An artificially dredged mooring basin 1,800 feet long, 700 feet wide, 
served by a 200-foot-wide, -18 feet MLLw entrance and maneuvering 
channel, and protected by 2,000 feet of rockfill breakwater, could 
provide an interim answer to local needs. Property acquisition, parking, 
utilities, and an access road are requisites for site development. 

Although this site has engineering potential, it is 2.5 miles from the 
townsite, has no utilities, and is accessible only over a narrow cliff 
roadway. Property at Lowell Point is predominantly privately owned and 

16 



not available for public development except at high cost, and it is 
outside the corporate .limits of the city of Seward. Land acquisition 
difficulties and the fact that this site is outside of the local 
sponsor's jurisdiction, precludea the Lowell Point site from further 
study. 

COVIPAf<ISON OF ALTERNATIVES 

An initial screening of the alternatives was accomplished to eliminate 
those alternatives which die not warrant further study. This screening 
was accomplished by applying four sets of criteria: engineering, 
environmental, economic, and public acceptance. The result of applying 
these criteria is the selection of those plans which should be examined 
in detail. 

ALTERNATIVES ~ORTHY OF FURTHER CONSIDERATION 

The preceding discussions of the alternatives indicate that the options 
that best meet the planning objectives are expanding the existing harbor 
south or construction of a new harbor at Nash Road. 
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ASSESSMENT AND EVALUATION OF DETAILED PLANS 

GENERAL 

The only alternatives remaining after the initial screening were south 
expansion at the current harbor and construction of a new harbor at the 
Nash Road site. An examination of these alternatives led to the 
aevelopment of two detailed plans which were carefully studied. The 
first, designated as Plan A, would involve expanding the existing harbor 
south utilizing a rubblemounu breakwater. The second, Plan B, would 
involve construction of a new harbor on the opposite side of Resurrection 
Bay at the Nash Road terminus. 

Harbor Sizing 

A harbor size of 36 acres, 30-acre mooring basin and 6-acre entrance 
channel, would accommoaate the maximum expansion of the commercial and 
recreational fleets expected during the foreseeable future. 

The present harbor accommodates 594 boats in slips, averaging 35 boats 
per acre. In sizing the Seward harbor, a figure of 36 boats per acre was 
used because a high percentage of smaller recreational craft moored in 
the harbor. 

PLAN A (South Expansion) 

Plan Description 

By extending the current project limits 1,600 feet to the south, an 
additional 14 acres of mooring area would be provided, resulting in a 
total mooring basin of 30 acres. Maximum expansion of the existing 
harbor would be accomplished even though the resulting harbor size would 
not be able to meet the future boat user demands. The harbor would be 
characterized by an expanded triangular harbor of 1,600 feet by 900 feet. 
The harbor would be divided into three areas of varying depths (-12 to 
-15 feet I'<]LL~ within the mooring basin and -18 feet II/jLLw in the entrance 
channel), to accommodate the various classes of craft in the design 
fleet. The harbor would be protected by a rubblemound breakwater. Armor 
required by the breakwater would come from an existing quarry site 
located at Fourth of July Creek. Core material consisting of spalls and 
gravel woula also come from this location. In addition, the 
1,060-foot-long south breakwater and 400 feet of the east breakwater 
would be removed and utilized as core and secondary armor to construct 
1,250 feet of the new south breakwater. The south breakwater would have 
a nonnavigable channel at the shore end. This would allow for better 
circulation and allow the salmon fry to escape. Some 222,100 cubic yards 
of dredged materials would be used to construct the Ballaine Boulevard 
greenbelt with camping and picnicking areas on the uplands east of 
Seventh Avenue (see Figure 5). The area developed by this scheme is 
covered in a separate report listed on page 4. 

Plan A is illustrated in Figure 6, ana important dimensions of the plan 
are presented in Table 2. 
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Areas Committed 

Uplands 

Intertidal 

Subtidal 

Total 

TABLE 2 

SEWARD SMALL BOAT HARBOR 
SOUTH EXPANSION SITE 

Boats Accommodated (equivalents) 

Commercial 
Existing (in present harbor) 
Future 
Subtotal 

Rec reat i ona 1 
Existing (in present harbor) 
Future 
Subtotal 

Total (both harbors) 

Mooring Basin Area in Present Harbor 
New Mooring Basin Area at project depth 
Total available with expansion 

Dredging 
Entry Channel Mooring Basin 

o 0.5 ac 

o 0.8 ac 

6.7 ac @ -18' MLLW 12.7 ae @ -12' MLL~ 

6.7 14.0 

89 
23 

5U5 
456 

16.0 ac 
14.0 ac 
30.0ac 

Area Under 
BreaKwater 

o 
o 

112 

961 
1,073 

For Creation 
of Greenbelt 

(acres) 

24.3 

1.7 ac North Portion 
East Breakwater 

4.0 ae South Portion 
East Breakwater 

5.7 24.3 

) 

Tota 1 Areas 
Involved 

In Expansion 
( acres) 

24.8 

0.8 

25. 1 

50.7 



Construction 

A hYdraulic dredge WOuld probably be used in the expansion of the 
harbor. Once on site, a 20-inch dredge could accomplish all required 
excavation within a 90-day period. Allowing time for staged construc­
tion, weather delays, mobilization and demobilization, equipment 
downtime, and resource agency recommendations, up to 12 months may be 
required for construction. with the breakwater construction first, 
dredging could continue without interference from storm-generated waves. 

All new material would come from the eXisting quarry site at Fourth of 
July Creek. A suitable road exists for transporting the material to the 
proposed harbor site. Allowing time for final slope dressing and site 
cleanup leaves a quarry schedule fitting within the one season constraint 
of harbor construction. 

Construction activities at both sites (harbor and quarry) would be timed 
to avoia unacceptable adverse impacts on seasonal phenomona such as 
salmon migration. Scheduling construction around these periods will 
still allow project completion 'IJ·ithin one season. Construction may also 
be curtailed during brief periods of exceptionally high usage of the 
harbor (for example, Fourth of July weekend). As construction approaches 
the implementation phase, exact times for these periods would be coordi­
nated with resource agencies and local officials. 

Ma i ntenance 

A condition survey of the existing harbor is currently carried out on a 
4-year cycle. Although operators of some deep-draft fishing boats have 
expressed complaints of shoaling in the channel entrance, it is believed 
that this problem will be circumventea by increasing the channel project 
depth to allow additional clearance for the larger boats. 

Impacts 

Construction of the Plan A alternative will result in several 
environmental impacts of varying significance. water quality will be 
degraded during construction and during maintenance activities. If this 
alternative were selected, the salmon spawning Channel, which crosses the 
site, must be relocated to avoid adverse impacts on the salmon 
resources. The high risk earthquake area must also be considered as a 
potential impact. It is unknown whether approval for Federal 
participation in a project constructed in an earthquake hazard area could 
be obtained. A detailed discussion of environmental impacts that could 
result from construction of this alternative is found in Chapter V of the 
FEIS. 
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( Implementation Responsibilities 

Construction Responsibilities: Federal participation is possible in 
the construction ana maintenance of ~llgeneral navigation features of 
the project. These include breakwaters, entrance and maneuvering 
channels, ana removal of those portions of the old breakwater surrounding 
the original Federal harbor. Local responsibilities include dredging 
berthing ateas, removing breakwater portions surrounding the local 
extension to the original Federal project, and providing inner harbor 
facil ities. 

Maintenance Responsibilities: Once the project is constructed, the 
Federal Government would maintain break~aters and entrance and 
maneuvering channels. The local sponsor would be responsible for 
maintaining the berthing areas to project depths. 

Economic Analysis 

National Economic Development (NED) benefits for a harbor expansion 
accrue in the categories indicated in Table 3. Fifty percent of 
recreational benefits are classified as local. 

TABLE 3 

ANNUAL NED BENEFITS - SOUTH EXPANSION SITE 

Types of benefits 

Damage keduction 
Recreational Boats 
Commercial Boats 
Harbor Facilities 

Labor Savings 
Charter Boats 
Recreational Boats 
NED Employment 
Increasea Fish Catch 
Harbor of kefuge 

Total (Dollars) 
Tota 1 (Percent) 

Public Views 

Local 

$ 20,000 

311,200 
28,900 

$360,100 
33.0 

Federal 

$ 20,000 
68,000 
2,300 

13,000 
48,500 

311 ,200 
80,300 

173,000 
14,000 

$730,300 
67.0 

Total 

$ 40,000 
68,000 
2,300 

13,000 
48,500 

622,400 
109,200 
173,000 
14,000 

$1,090,400 
100.0 

Throughout the course of this study, public oplnlon has favored expansion 
of the existing harbor to the south. The consensus has been that 
development at the existing harbor site is the proper course of action. 
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As expresseu on numerous occasions by citizens, businessmen, and city 
officials, development of Plan A is most desirable. However, at a public 
workshop in October 1978 another site at Nash Road, located 2 miles 
northeast of Seward on the opposite side of Resurrection Bay, was 
proposed for con~ideration. 

Cost Estimate 

Estimated ~osts for construction of the south expansion are shown in 
Table 4. 

Corps of Engineers participation cannot exceed $2,000,000, including 
planning Costs, because of the federal cost limitation placed upon 
Section 107 projects. Therefore, the adjusted Federal cost is $2,000,000 
and the nonfederal share is $15,468,100. Undercurrent Administration 
policy, associated costs are the costs of those measures needed over and 
above project measures to achieve the benefits derived during the period 
of analysis. In other words, associated costs are those local costs for 
which project benefits have been claimed. These local assOciated costs 
are included in the benefit/cost ratio. Local self-liquidating costs are 
those costs for project features that would be constructed by local 
interests, but that would not contribute to project benefits. 

Apportionment of Costs 

Based on the distribution of benefits, general navigation features of 
this project are assigned as 67.0 percent Federal and 33.0 percent 
nonfederal. However, because of the Federal cost limitation imposed upon 
Section 107 projects, Corps of Engineers participation cannot exceed 
$2,000,000. Thus, a nonfederal sponsor must assume project costs 
exceeding $2,000,000. In addition, nonfedera1 responsibilities include 
lands, easements, and rights-of-way and all self-liquidating costs. The 
apportionment of costs is as follows: 

Federal 
Corps of Engineers (67.0%) ($9,361,200) or 

($2,000,000), whichever is less. 
Coast Guard (aids to navigation) 

Nonfederal 
Cash Contribution (33.0%) ($9,361,200) or 

($9,361,200-2,000,000), whichever is greater. 
Associated Local Costs 
Local ~elf-Liquidating Costs 
Total Cost 

24 

$2,000,000 

6,000 
$2,006,000 

$7,361,200 

6,425,500 
1,681,400 

$1 7 ,474, 100 

( 

( 



N 
(J'l 

(: 
, i 

·TABLE 4 

COST ESTIMATE, SOUTH EXPANSION 
--.-...................... ~-. 

Associated Local Self 
Local Liqui-

Unit Federal Costs dating 
Item Quantity. ($) ($) ($) Costs ($) 

Mob. & Demob. 1 Lump Sum Job 600,000 
Dredging 

Entry Channel 71,700 cy 6 430,200 
Mooring Basin 150,400 cy 4 601,600 

Remove Existing Armor Rock 1,000 cy 10 11,000 
Remove Existing Core Rock 28,600 cy 8 228,800 
New Breakwater, Armor Reuse 9,600 cy 18 172,800 
Quarried Material 

Armor Rock, A 38,400 36 1,382,400 
Secondary Rock, B 43,700 32 1,398,400 
Core 137,800 23 3,169,400 

Misc. Removal & Relocation 1 Lump Sum Job 704,600 
Float System, Concrete 479 boats 4,291 2,055,400 
Utilities and other 

Related Structures 616,600 

Subtotar- .. -~- .. 7,393,000 2,657,000 1,321,200 
Contingencies (20%) 1,478,600 531,400 264,200 
Engineering & Design (6%) 443,600 159,400 79,300 
Supervision & Admin. (5%) 369,600 132,900 66,000 
Lands, Easements, 

Rights of Way 
USCG Navaids (Relocation) 
Planning Costs 

2 3,000 6,000 
79,000 

3,000,000 

Total ($) 
600,000 

430,200 
601,600 
11,000 

228,800 
172,800 

1,382,400 
.1,398,400 
3,169~400 

704,600 
2,055,400 

616,600 

II; 371,200 
2,274,200 

682,300 
568,500 

3,000,000 
6,000 

Total Project Cost 9,446,200 6,425,500 1,681,490 17,553,100 
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Annual Cost 

The annual cost may be computed by assuming a 50-year project life at 
7-5/8 percent interest. All costs and benefits are based on October 1981 
prices. 

Interest and Amortization 

Major Navigation Features 
As~ociated Lotal Costs 
Annual Maintenance (Federal) 
Annual Maintenance (Local) 

TOTAL AVERAGE ANNUAL COST 

$9,367,200 x .07823 = $ 732,800 
$6,425,500 x .07823 = 502,700 

50,500 
27,200 

$1,313,200 

Comparison of the cost and benefits on an annual basis yields no net 
benefits and a benefit/cost ratio of 0.8. 

PLAN B (NASH ROAD SITE) 

Plan Description 

A new harbor site could be developed 2 miles northeast of Seward at the 
head of Resurrection Bay. The harbor configuration, as proposed in 
Figure 7, is based upon the result of a circulation study, Appendix G. 
Construction of a harbor at Nash Road would consist of a 1,400-foot-long 
south breakwater, a 2,800-foot-long west breakwater, and a 1,700-foot-long 
north silt-barrier breakwater. A 200-foot-wide entrance channel at -18 
feet MLLW would provide access to a maneuvering channel and mooring 
area. The mooring basin would be divided into three areas of varying 
depths (-10, -12, and -16 feet MLLW) to accommodate the various classes 
of craft in the design fleet. Dredged material would be placed on nearby 
uplands (10,300 cubic yards), intertidal zone (509,550 cubic yards), and 
subtidal zone (509,550 cubic yards) as fill to provide access to and a 
staging area for the harbor. The breakwater inclosure serves several 
purposes: to protect the basin from waves, prevent freshwater flows, 
prevent silt deposit from the north, and to divert fish migrations around 
the harbor. Rock for the breakwaters is available from an existing 
quarry at Fourth of July Creek. Power is available in the immediate area 
and water and sewer service can be developed. New U.S. Coast Guard aids 
to navigation would be required. 

Plan B is illustrated in Figure 7, and important dimensions of the plan 
are presented in Table 5. Breakwater sections are shown in Plate I and 2 
(Appendix C). 
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TABLE 5 

SEWARD SMALL BOAT HARBOR 
NASH RLlAD 

Boats Accommodated (equivalents) 

. Commercia"t 
Existing (in the present haroor) 
Future 
Subtota 1 

Recreat i ana 1 
Existing (in the present haroor) 
Future 
Su btota 1 

Total (both harbors) 

Areas at project depth 
-10 feet MLLW 
-12 feet 
- 16 feet 
Total 

Dredging 

89 
171 

505 
~02 

"12.6 acres 
7.2 acres 

10.2 acres 
30.0 acres 

toO 

1,407 
1,667 

AreasCommitted Entry Cnanne 1 Mooring Basi n 
Area under 
BreaKwater 

Stag; 119 
Area 

(acres) 

Up1 ands 

Intert ida 1 

Subtidal 

Total 

f' 

o 

5.4 acres 

9. 1 a c @ - lBivJ L LW 

14.5 

o 
16.7 acres 

o 
3 acres (Silt Barrier) 
4 acres (West BreaK­

water) 

13.3 ac @ -12IMLLW 1.8 acres (South Breal<-
water) 

4 acres (West Break-
water) 

0.1 acres (Entry Channel) 

30.0 12.9 

0.3 

24 

24 

48.3 

Total Areas 
Involved 

In Project 
(acresj 

0.3 

53. t 

52.3 . 

105.7 

'~, 



Construction 

A 20-inch or large hydraulic dredge would be an optimum choice for 
excavation at the Nash Road site. This unit could accomplish all 
required excavation within a I-year period, allowing time for contract 
award, mobilization and demobilization, and salmon spawning runs. Staged. 
construction at this site would be required because the silt barrier is 
composed of armor rock placed over the core. The total project 
construction time may run less than 1 year since the existing quarry at 
Fourth of July Creek would be used. With the perimeter breakwater 
construction first, dredging could continue without interference from 
storm-generated waves. 

Development time for the quarry at Fourth of July Creek would be 
minimal. Conventional blasting and screening operations would produce 
the rock quantities needed. Allowing time for final slope dressing and 
site cleanup leaves a quarry schedule fitting within the one season 
constraint for harbor construction. 

Construction activities at both sites (harbor and quarry) would b·e timed 
to avoid unacceptable adverse impacts on seasonal phenomena such as 
salmon migration. Scheduling construction around these periods would 
still allow project completion within one season. Exact times for these 
activities would be coordinated with resource agencies and local 
officials immediately prior to construction. 

Maintenance 

Since this site is located closer to the mouth of the Resurrection River, 
silting and shoaling may be more prevalent than at the existing harbor. 
Consequently, maintenance dredging would be required at approximately 
10-year intervals. Silting would be abated somewhat by the general 
configuration of the entrance channel. Maintenance dredged material 
(50,000 cubic yards) would be placed in the area designated on Figure 5. 
A condition survey would be done every three years. 

Impacts 

The construction of Plan B may result in minor disturbance of migrating 
salmon enroute to Salmon Creek upstream of the mouth of Resurrection 
River. Personnel from the U.S. Fish and Wildlife Service have indicated 
that no freshwater channels entering the bay from the Resurrection River 
are located within 1,500 feet of the harbor entrance channel. 

The U.S. Fish and Wildlife Service found benthic organisms at this site 
to have limited productivity. Consequently, little permanent impact is 
expected when the area is covered by dredged material during the 
construction of the staging area. A complete discussion of impacts can 
be found in the EIS. 
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Imple~entation Responsibilities 

Construction Responsibilities: Federal participation is possible in 
the construction and maintenance of all general navigation features of 
the project, which incl~de breakwaters entrance and maneuvering. 
channels. Local responsibilities include· prOviding the lands, easements 
and rights-of-way, dredging of berthing areas and providing inner harbor 
facil ities. 

IVlaintenance Responsibilities: .Once the project is constructed, the 
Federal Government would maintain breakwaters and entrance and 
maneuvering channels. The local sponsor would be responsible for 
maintaining the berthing areas •. 

Lana Enhancement: Besides. a staging area, the newly created land at 
Nash Road would be utilized for various marine related facilities. The 
estimated annual equivalent value of this enhancement is classified as a 
project benefit and is allocated as shown below. 

Economic Analysis 

National Economic Development (NED) benefits for· a harbor expansion 
accrue in the categories as indicated in Table 6. Fifty percent of 
recreational benefits are classified as local. 

TABLE 6 . 

ANNUAL NED BENEFITS - NASH ROAD SITE 

Types of Benefits 

Damage Reduction 
Recreational Boats 
Commercial Boats 
Harbor Facilities 

Labor Savings 
Charter Boats 
Recreational Boats 
NED Employment 
Increased Fish Catch 
Land Enhancement 
Harbor of Refuge 

Total (Dollars) 
Total (Percent) 

Local 

$ 43,150 

696,900 
79,800 

41,100 

$860,950 
41.3 

30 

Feoera1 

$ 43,150 
145,000 

5,000 
27,000 
98,300 

696,900 
65,300 

110,100 
0 

30,000 

$1,220,750 
58.7 

Total 

$ 86,300 
145,000 

5,000 
27,000 
98,300 

1,393,800 
145,100 
110,100 
41,100 
30 2000 

$2,081,700 
100.0 
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cost Estimate 

Estimated costs for constr~ction of the Nash Road site are shown in Table 
7. 

Corps of Engineers participation cannot exceed $2,000,000 including 
planning costs because of the Federal cost limitation placed upon Section 
107 projects. Therefore, the Federal cost equals $2,000,000 and the 
nonfederal share of $16,410,900. Under current Administration policy, 
associated costs are the costs of those measures needed over and above 
project measures to achieve the benefits derived during the period of 
analysis. In other words, associated costs are those local costs for 
which project benefits have been claimed. These associated costs are 
included in the benefit/cost ratio. 

Apportionment of Costs ' 

Based on the distribution of benefits, general navigation features of the 
project are assigned as 58.7 percent Federal and 41.3 percent 
nonfederal. However, because of the Federal cost limitation imposed upon 
Section 107 projects, Federal participation cannot exceed $2,000,000. 
Thus, a non federal sponsor must asume project costs exceeding , 
$2,000,000. In addition, nonfederal responsibiliti-es include lands, 
easements, and rights-of way-and all self-liquidating costs. 
Apportionment of costs is as follows: 

, Federal 
Corps of Engineers (58.7%) ($7,526,800) or 

(2,000,000), whichever is les's. 
Coast Guard (aids to navigation) 

Nonfederal 
Cash Contribution (41.3%) ($7,526,800) or 

($7,526,800-2,000,000), whichever is greater. 
Associated Local Costs 
Local Self-Liquidating Costs 
Total Cost 

Annual Cost 

$2,000,000 

6,000 
$2,006,000 

$5,526,800 
9,051,000 
1,912,100 

$18,495,900 

The annual cost may be computed by assuming a 50-year project life at 
7-5/8 percent interest. All costs and benefits are based on October 1981 
prices. 

Interest and Amortization 
Major Navigation Feature 
Associated Local Costs 
Annual Maintenance (Federal) 
Annual Maintenance (Local) 

TOTAL AVERAGE ANNUAL COST 

7,453,800 x .07823 = 
9,051,000 x .07823 = 

$583,100 
708,100 
38,800 
57,700 

$1,387,700 

Comparison of the cost and benefits, on an annual basis yields a 
benefit/cost ratio of 1.5 within net benefits of $694,000. 
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TABLE 7 

COST ESTIMATE, NASH ROAD SITE 

Associated Local Self 
Local Liquidating 

Unit Federal Costs .Costs 
Item Quantitl ($) ($) ($) ($) Total ($) 

Mob. & Demob. 1 Lump Sum Job 600,000 600,000 
Dredging 

Entry Channel 360,300 cy 2.50 900,800 900,800 
Mooring Basin 669,100 cy. 2.50 1,672,800 1,672,800 

Quarried Material 
Armor Rock, A 23,000 cy 28 644,000 644,000 
Secondary Rock, B 41,200 cy 24 988,800 988,800 
Core 134,400 cy ·16 2,150,400 2,150,400 
Gravel 6,000 cy 10 60,000 60,000 

w Filter Fabric 217,200 sf .60 130,300 130,300 
N Fill (Staging Area) 1,115,000 1.0 360,300 669,100 85,600 1,115,000 

Floating System (concrete) 1,073 boats 4,291 4,604,200 4,604,200 
Utilities and other 

Related Structures 1,408,200 1,408,300 

6,946;100 1,493,800 14,274,500 
Contingencies 1,166,900 1,389,200 .298,800 2,854,900 
Engineering & Oesign 154,600 208,400 44,800 407,800 
Supervision & Administration 291,700 347,300 74,700 713,700 
Lands, Easements, 

Rights of Way 160,000 
U.S. Coast Guard 

(aids to navigation) 6,000 
Planning Costs 79,000 

Total Project Cost 7,532,800 9,051,000 1,912,100 18,495,900 
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Public Views 

The Nash Road site became a prime alternative as a result of a public 
workshop held 25 October 1978 in Seward. The concerns expressed by the 
workshop participants have been clearly met by consideration of Plan B in 
that the alternative best meets the city's master plan for regional 
development of the Nash Road area. Even though this site would be 
developed as a 30-acre harbor, provisions could be included for future 
expansion. 

u.S. Fish and ~ildlife Service: The following are the Corps of 
Engineers' responses to the recommendations given in the 19 July 1979 
Cooraination Act Report from the U.S. Fish and ~ildlife Service (USF~S). 

1. kecommenaation: " ••• Model studies be utilized to project flushing 
rates in the selected harbor and that the harbor be constructed only when 
conformation to Alaska water quality standards can be assured ••• " 

Response: A model circulation stUdy was completed for the proposed 
Nash Road site. The final harbor configuration is based on the results 
of that study. 

2. I<ecommendation: " ••• The southward expansion be chosen as the 
selected plan because it will have fewer impacts on fish and wildlife 
resources than the Nash Road alternative ••. " 

I<esponse: ~e agree, this alternative has the least impact on fish and 
wildlife resources. However, this plan is not recommended as the 
selected plan because of its proximity to a high risk earthquake zone 
(reference Task Force 9 Recommendation). 

3. Recommendation: " •.. All dredged spoil be disposed on uplands in 
such a manner as to avoid impact to wetlands, and only clean return flows 
from the dredged disposal site be allowed to enter the streams and waters 
of Resurrection Bay ••• " 

Response: All dredged material disposal for Plan A would be upland 
and would include the construction of a containment bulkhead that would 
limit leachate runoff. For Plan B, dredged material disposal will be 
used to develop the staging areas on tideland sites. Suitable upland 
sites are not available and the impacts associated with upland disposal 
are far greater than those associated with tideland disposal at the Nash 
Road site. 

4. Recommendation: " .•• A semi pervious bulkhead be constructed to 
contain spoil material and prevent excessive leaching if the southward 
alternative is selected .•• " 

Response: (See response Number 3.) 
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5. Recommendation: " ..• If the southward expansion alternative is 
selected, the Seward Lagoon outlet be located adjacent to a nonnavigable 
entrance at the south shoreline of the expanded harbor. This outlet 
shall have an invert elevation of -1.4 feet at the harbor then rise to 
+7.0 feet approximately 80 feet downstream of Fourth Avenue ••• " 

Respqnse: If this plan were selected, the outlet to the Seward Lagoon 
would be relocated in a manner that would best meet the needs of pro­
tecting the resource. 

6. Recommendation: " •.• Spill prevention control and counter me~sure 
plans in compliance with Coast Guard requirements be described in future 
planning documents for the harbor ••• " 

Response: Each fuel station operator is required by the Coast Guard 
to have "a spill prevention control and counter measure plan before they 
can operate. These plans will not be developed by the operator until 
completion of the small boat harbor and therefore cannot be described in 
the Corps detailed project report. 

7. Recommendation: n ••• All construction activities be conductea 
between November 1 and April 1 to avoid disturbance of migrating and 
spawning herring and/or salmon ••• 11 

Response: The above recommendation was a result of a recommendation 
made by the Alaska Department of Fish and Game (ADF&G) in their 
16 January 1979 review letter of the Draft Coordination Act Report. 
State and Federal resource agencies were contacted to provide a mor~ 
suitable time frame for the project construction. ADF&G has reevaluated 
their position and now, with the concurance of USFWS, recommends (in a 
11 October 1979 letter) the following: " ••• holding in water work to the 
periods of 15 June to 10 August and 1 November to 15 April. •• " With 
careful construction scheduling, either site could be constructed within 
this time frame. Please refer .to Appendix E, Item 2 for a copy of the 
16 January 1979 and 4 October 1979 coordination letters from ADF&G. 

COMPARISON OF DETAILED PLANS 

Comparison of Detailed Plans 

A comparison of both plans reveals that Plan A will result in a 30 acre 
mooring basin and Plan B will result in a 46 acre mooring basin (existing 
plus new). Plan A may be described as having the greatest public 
acceptance because it is located adjacent to the existing harbor and 
remains close to existing community activities and services. 
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At the Plan A site, dredging to project depths would be less and 
breakwater design would require larger rock than with Plan B. This is 
due to the rapidly increasing slope gradient and the sizable design wave 
for the site. Plan B, because of its location, is sUbject to less wave 
activity than the Plan A site. Consequently, overall b~eakwater _ 
quantities are less because the water is shallower. ,Whlle Plan B offers 
a flatter contour, and hence, less breakwater cross-section, initial 
dredging would be considerable. 

From the standpoint of potential future expansion, Plan B offers the best 
alternative because this site could be expanded to cover all of Seward's 
future needs. Plan A does not have reasonable capability for future 
expansion. 

From an environmental standpoint, Plan A is slightly better than Plan B 
because Plan A would be expanding an existing harbor with established 
support facilities and associated development. Plan A is located in an 
area already developed and does not involve disposal of dredged material 
on an intertidal area but does involve relocating a culvert and ditch to 
avoid an important salmon spawning area. However, Plan A is located in a 
high-risk earthquake zone and it is unknown whether this area has 
stabilized since the 1964 earthquake. Also, no economical means of 
stabilizing the area is currently available. Plan B i~ located in an 
undeveloped area and does involve disposal of dredged material in an 
intertidal area but is located away from important salmon spawning areas. 

Plan B also might be described as being more oriented toward regional 
development in that it conforms to the city's master plan for development 
at Nash Road. A proposed harbor plan in consonance with the city's 
master plan must provide for adequate future expansion. Plan B more 
efficiently meets this criterion than Plan A. 

Rationale for Designation of the NED Plan 

The National Economic Development (NED) plan addresses the planning 
objectives that maximize net economic benefits. An economic optimization 
was done before the development of the separate plans and it was 
determined that a 30-acre harbor was the size of expansion which most 
efficiently utilized Federal i.nvolvement. The economic optimization 
procedure includes comparing amortized costs and benefits for various 
harbor sizes from 10 to 50 acres. Of the two plans, plan B has the 
lesser Federal cost with the greatest net benefits. Consequently, Plan B 
is designated as the NED Plan. 
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Rationale for Designation of the LEU Plan 

For each project, one alternative is chosen as the Environmental Quality 
(EQ) or Least Environmentally Damaging (LEO) plan. The minimum 
requirement for designating an alternative as the EQ Plan is that it must 
make a net positive contribution to Environmental Quality when compared 
to the without condition. If an EQ Plan cannot be designated, the plan 
which most nearly meets the minimum requirements for the EQ Plan (i.e., 
the Least Environmentally Damaging Plan) should be identified. 

For this study, none of the alternatives, including tne Uno-actionll 
alternative, makes significant positive contributions to preserving, 
maintaining, or enhancing the environmental quality in the ~eward area. 
All the construction alternatives involve some degradation of 
environmental quality, and even the II no -improv€!lIlents li alternative does 
not address environmental preservation, maintendnce, and enhancement. 
For example, if the harbor were not expanded, increasing numbers of boats 
would still seek to use it, fostering increased pollution in the existing 
harDor. 

Of the alternatives discussed, Plan A is the least environmentally 
damaging because it involves a lesser Quantity of dredging and tillelands 
committed to construction. This plan is also uesiraole because it con­
fines impacts to an area already developed. 

Plan A does have some beneficial side effects on the environment. For 
example, exp~nsion of the harbor under Plan A would result in improving 
water qual ity in tne existing harbor, mainly because d second outlet from 
the harbor would be added by not running the breakwater to shore at the 
south end. This would enhance circulation and keep salmon from oeing 
trapped during the spawning season. 

ThuS, Plan A is designated as the LEO Plan for the reasons discussed 
above. 

RatiDnale for Proposed Plan 

Plan A is the plan whiCh tne community supports as it uses existing 
fac il iti es and remai ns centrally located. Thi s plan a'i so complements the 
proposed Ballaine Boulevard Greenbelt Master Plan. However, Plan A must 
be eliminated as the selected plan oecause of its location in a high risk 
earthquake zone and because of Pl an A lsi nabil ity to accommodate tile 
expected mooring demands at Seward. Therefore, Plan B is the recommended 
plan. This plan provides the best overall response to the study 
objectives and is also the National Economic Development Plan. 

Determination of Consistency with Coastal Zone Management Program 

We have determined that the proposed plan for development at Nastl Road is 
consistent with the AlasKa Coastal Management Program. All detdlls, 
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comprehensive data~ and information commensurate with the expected 
effects of the activity on the coastal zone can be found in the Final 

. Report and accompanyi ng Fi na 1 Envi ronmenta 1 Impact Statement. 

A consistency determination for coastal zone management will be completed 
after review of the final report. 

CONCLUSIONS 

The studies documented in this report indicate that Federal construction 
of abreakwater t an entrance channel and maneuvering area at Seward, 
Alaska, generally in accordance with the RECOMMENDEU PLAN is technically 
possible, economically justified and environmentally acceptable. The 
tityof Seward has indicated its willingn~ss to act as local ~ponsor for 
the project and fulfill all the necessary local coopeNtioll require­
ments. The City of Seward t a home-rule city in the State of AlasKa~ has 
fulfilled the legal requir~nents for local sponsorship. The State of 
Alaska has indicated its willingness to pursue funding for tne nonfederal 

. costs of harbor development at Seward. These facts lead to the 
conclusion that the Recommended Plan should be pursued by the United 
States in cooperation with the city of Seward and the State of Alaska. 
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RECOMMENDATIONS 

I recommend that the small boat harbor at Seward, Alaska be constructed 
generally in accordance with Plan B as described in this report, the 
estimated total first cost exclusive of aids to navigation is $18,489,900 
including local cost share of $16,562,900 for construction and $96,500 
annually for maintenance, provided that prior to construction local 
interests agree to: 

a. Provide without cost to the United States all lands, easements, 
and rights-of-way necessary for the construction and subsequent 
maintenance of the project and for aids to navigation, upon the request 
of the Chief of Engineers, including suitable areas determined by the 
Chief of Engineers to be required in the general public interest for 
initial and subsequent disposal of dredged material, and including 
necessary retaining dikes, bulkheads, and embankments therefore, or the 
costs of such retaining work; 

b. Accomplish without cost to the United States all alterations and 
relocations as required in streets, utilities, and other structures, and 
improvements made necessary by the construction; 

c. Hold and save the United States free from damages due to 
construction, operation, and maintenance of the project, but not 
including damages due to the fault or negligence of the United States or 
its contractors. 

d. Assume responsibility for all project costs, excluding aids to 
navigation provided by the U.S. Coast Guard, in excess of $2,000,000; 

e. Assume responsibility for construction and installation of the 
nonfederal dredged mooring basin, the appurtenant mooring facilities and 
services, and assume all costs for operation and maintenance of the 
mooring area. 

f. Provide, maintain, and operate, without cost to the United 
States, an adequate public landing or wharf with provisions for: the 
sale of motor fuel and lubricants, potable water, suitable sanitary 
facilities and the necessary access roads, parking areas, and other 
needed public use shore facilities. 

g. Provide a cash contribution to be applied to the cost of Federal 
major navigation facilities equal to 50 percent of the final construction 
cost allocated to recreation. 
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(' h. Provide a cash contribution to be applied to the cost of Federal 
major navigation facilities equal to 100 percent of the final construction 
cost allocated to land enhancement. 

i. Establish regulations prohibiting discharge of untreated sewage, 
garbage, industrial waste, an other pollutants into the water of the harbor 
by users thereof, which regulation shall be in accordance with applicable 
laws or regulations of Federal, State, and local authorities responsible 
for pollution prevention and control. ' ' 

In addition to the above'loca1 interests will: 

a. Comply with all applicable provisions of Section 210 and JOS of the 
Uniform Relocation Assistance and Land Acquisition Policy Act of 1970, 
(Public Law 91-646), and be bound by the terms of an agreembUt of assurance 

. pursuant to Section 221 of Public Law 91-611 and agree that it is obligated 
to pay any damages arising from its failure to perform; 

b. Agree to comply with 
, Act of 1964 (PL 88-352). 

Section 601 of Title VI of the Civil Rights 

~Pd"--
LEE R. NUNN 
Colonel, Corps of Engineers 
District Engineer 
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FINAL ENVIROrt4 ENTAL IMPACT STATEMENT 

PROPOSED PLAN FOR SEwARD 
SMALL BOAT HARBOR 

SEw ARD, ALASKA 

. 
The responsible lead agency is the U.S. Army Corps of Engineers, Alaska 
District. 

ABSTRACT 

Seward is a community in Alaska located on the east side of the Kenai 
Peninsula at the head of Resurrection Bay. The Alaska District has 
investigated public concerns on overcrowded and inadequ~te harbor 
facilities for recreational boaters and commercial fishing vessels. 
Seven alternatives were investigated for expanding boat harbor 
facilities. Five were eliminated and two were selected for detailed 
study. 

Plan A, Existing Harbor Extension South, consists of extending the 
existing north-south breakwater, creating a new entrance channel, 
removing a section of the eXisting breakwater, and dredging a mooring 
basin. Plan B, Nash Road, consists of a breakwater enclosure, a dredged 
entrance channel, and a dredged mooring basin. Both alternatives would 
meet Seward's needs for small boat refuge and navigation. Plan A 
confines development to an area already developed but may have an impact 
on salmon spawning in the Seward Lagoon and the Dairy Creek system. Plan 
B is located in a previously undeveloped area and places dredged material 
on an intertidal area. Plan B is the selected plan. This plan provides 
the best overall response to the study objectives and is the National 
Economic Development plan. Plan A was not chosen because it is located 
in a known high risk earthquake zone and has a Benefit-Cost ratio less 
than one. 

SEND YOUR COMMENTS TO 
THE DISTRICT ENGINEER BY: 

If you would like further information 
of this statement, please contact: 

Mr. william D. Lloyd 
U.S. Army, Corps of Engineers 
Alaska District 
P.O. Box 7002 
Anchorage, Alaska 99510 

Commercial Telephone (907) 752-2572 
Autovon Telephone: 317-2572 
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1. SUvlI"lARY 

A. Major Conclusioris and Findings 

The Nash Road alternative, Plan B, was chosen as the NED Plan because it 
has the maximum net benefits (difference between cost and benefits). The 
South Harbor Expansion alternative, Plan A, was chosen as the least 
environmentally damaging (LED) plan because it ·involves a lesser quantity 
of dredging and tidelands committed to construction. The plan also 
confines impacts to an area already .developed and improves circulation in 
the existing harbor. For greater detail on the rationale for choosing an 
NED and LED plan please refer to "Comparison of Detailed Plans" page 34 
of the main report. 

Plan B is recommended as the selected plan because it provides the best 
overall response to the planning objectives given on page EIS-8. Plan A 
was not chosen because it is located in a known high risk earthquake zone 
ana there is no economically feasible means of stabilizing this area or 
designing ~nearthquake proof harbor. In 1965, Federal Task Force 9 
recommended no Federal participation or cost sharing in this high risk 
earthquake zone. Plan B has been revised in the final report to improve 
circulation and improve the mooring basinconfiguration~ Figure 7 shows 
the revised Plan B. The revisions to improve circulation were a result 
of recommendations made in a circulation study prepared for Plan B. The 
circulation study is included in Appendix G. The rectangular shape would 
result in more efficient use of floats and piers within the mooring 
basin. A supplement to the draft EIS was not prepared because the 
changes in the harbor configuration would not result in significant 
changes in the impacts described in the draft EIS. However, the changes 
warrant extending the final review period to 45 days as recommended by 
EPA. The 404(b){1) evaluation for the selected plan involved 
investigation of impacts from fill and dredging activity. The areas 
affected by project development include 53.1 acres of intertidal and 52.3 
acres of subtidal. The Resurrection River wetland could be indirectly 
affected by development in the area of the proposed small boat harbor. 
The discharge site for fill and dredged material for the proposed Nash 
~oad alternative can be specified through the Section 404{b){1) 
evaluation (see Appendix F). 

No endangered species, archeological sites or marine mammals would be 
affected by the project. The major concerns are minimizing impacts to 
spawning salmon and water quality. Coordination with the U.S. Fish and 
wildlife Service to provide information on fish and wildlife impacts 
occurred throughout the planning stages. The results of the coordination 
is given in the 19 July 1979 Coordination Act Report and 18 September 
1981 supplement report included in Appendix E. 

B. Areas of Controversy 

Major concerns among public interests during the course of the study 
included project site location, water quality and dredged material 
disposal. 
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c. Unresolved Issues 

There are no unresolved conflicts or major disagreements among study area 
interests. 

D. Relationship to Environmental Requirements 

Federal Policies 
Plan B 

Nash Road 
Plan A 

South Expans i on 

Archeological and Historical Full Compliance 
Preservation Act 

Clean Air Act, as amended . Full Compliance 

Coastal Zone Management Act Partial Compliance; 
of 1972 requirements will be 

met when final EIS 
is reviewed 

Endangered Species Act of 1973 Full Compliance 

Estuary Protection Act Full Compliance 

Clean ~ater Act Full Compliance 

Federal ~ater P~oject Recreation Full Compliance 
Act . 

Fish and ~i1dlife Coordination Full Compliance 
Act 

Land and ~ater Conservation Fund Not Applicable 
Act 

Marine Protection, Research and Not Applicable 
Sanctuary Act 

National Environmental Policy Act Partial compliance; requirements will 
be met with the filing of the final 
EIS with EPA 

Rivers and Harbors Act of 1899 Not Applicable 

~atershed Protection and FlOOd Not Applicable 
Prevention Act 

~ater Resource Planning Act of Full Compliance 
1966 

~ild and Scenic Rivers Act Not Applicable 

Flood Pl ain IYJanagement 
£.U. 11988 

Protection of ~etlands 
E .0. 11990 

Full Compliance 

Full Compliance 



( 

State and Local policies 

Alaska Coastal Management 
Program 

Land Use Plans 

Seward Comprehensive Land 
Use Pl an . 

Required Federal Entitlements 

'Pl an B 
Nash Road 

. Pl an A 
South Expansion 

Partial Compliance; Noncompliance 
requirement will 
be met when Final 
EIS is revi ewed. 

Full Compliance 

None Required 

Notes: The compliance categories used in this table were assigned based 
on the following definitions: 

a. Full compliance - all requirements of the policy and related 
regulations have been met. 

b. Partial compliance - some requirements of the policy and related 
regulations remain to be met. 

c. Noncompliance - none of the requirements of the policy and related 
regulations have been met. 

d. NA - Not applicable to this project. 
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II. NEED FOR AND OBJECTIVES OF ACTION 

A. Study Authority 

On 9 September 1970, the COl1lnittee on Public Works of the United States 
Senate requested a review of existing reports to determine whether any 
modifications to the existing Seward Small Boat Harbor were advisable. 

B. Public Concerns 

Resource management needs and public concerns were identified in the 
study. Add it i ona 1 fac i1 it ies to reli eve the overcrowded condit ions 
within the existing harbor, on-land areas to expand harbor support 
facilities, and location of marine servicing areas were identified as 
needs. The need to include future develQpment of a bottomfishing 
industry in planning for the expansion of the small boat harbor was also 
identified. 

The major concerns identified were: possible social impacts of larger 
boats connected with bottomfishing, negative social economic effects on 
the community if the boat harbor is not built, economic concerns for 
local. development of harbor accommodations, harbor pollution, water 
quality, and hazards to the Salmon Creek spawning area. 

C. Planning Objectives 

An analysis of the public concerns and the management·problems led td the 
formulation of two general planning objective categories; economic and 
environmental. The economic planning objectives developed include 
reducing damages to the existing fleet, improving cargo handling and 
maintenance facilities, and encouraging the harvest of commercially 
viable fish species. Environmental planning objectives considered 
include minimizing the effect on migrating adult salmon, maintaining an 
acceptable level of water quality, minimizing intertidal and subtidal 
impacts by constructing the smallest practical project, avoiding 
confrontation with wildlife and marine habitat where possible, 
maintaining esthetic quality and reducing project related social and 
economic impacts. 
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III. ALTERNATIVES 

A. Pl ans E 1 imi nated from Further Study 

Seven alternative project sites were considered for the expansion of the 
Seward small boat harbor. Five of these alternatives nave Deen elimina­
ted from further study for engi neeri ng and e.conomic reasons. A descrip­
tion of these alternatives and why they.were eliminated is given in the 
section on Formulation of Preliminary Plans, page 13 of the report. A 
summary of the reasons for eliminating them is given below: 

The townsite location was eliminated because it is located in a highly 
unstable submarine landslide area, wave attack is more severe than other 
possible locations, and breakwater construction in deep water would be 
extremely expensive. The Alaska Railroad east site was eliminatea . 
because of high risk, expense of dredging in a mud flat area, poor 
acces~, the site would be SUbject to freshwater icing, and it conflicts 
with present development for private dockage by the Kenai Lumber 
Company. Expansion of the existing harbor east was eliminated because 
the land is under a long term property lease to private industry and 
because of possible navigation hazards to ships approaching the A'lasKa 
Railroad dock. The Fourth of July site was eliminated because it woulo 
interfere with the city's proposal to build a marine industrial park. 
The Lowell Poi nt site was e 1 imi nated because of the 1 arge percentage of 
privately owned land i poor access, the cliff shore area would precluae 
necessary shore development, and it is outside the cooperate limits of 
the city and wou 1 dnot be covered by the 1 oc a 1 corpora t i ve reso 1 uti on . 
between the Corps of Engineers and the city of Seward. 

B. Without Condition (No Action) 

The without condition is a description of what would be expected to occur 
if no Federal action is taken. At this time, there are no State, local, 
or private plans that address the planning objectives (see pa~e 9)~ 

If a small boat harbor is not built, crowded harbor conditions would 
continue to increase until harbor use reaches a saturation point, at 
which time no increase in use would occur. The without condition would 
have a detrimental effect on recreation, tourism, and the sports fishing 
industry. It would lessen the recreational experience of those WhO do 
use the harbor. The commercial fishing industry would not De able to 
expand to include bottomfishing. 

Additional crowding in the harbor would further degrade the water quality 
withi n the exi st i ng harbor by i ncreasi ng and concentrating pollutants. 
In addition, the potential for accidental fuel spills woula increase as 
overcrowding increases the possibility of collisions. 
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C. Plans Considered in Detail 

Two alternatives, Nash Road site and existing harbor expansion south, are 
being considerea in detail. 

Plan A, the South Harbor Expansion, would be~ accomplished by expanding 
the existing ~16-acre harbor, which involves removing 1,460 feet of 
existing south and east breakwaters, and by adding 2,100 feet of new east 
breakwater. This would create approximately 14 acres of new basin· 
oredged toa depth of -12 MLLw. The new harbor, in combination~with the 
present harbor would have a capacity to moor 1,073 recreational and 
commercial craft. The mooring basin would total 30 acres. Dredged 
material including maintenance dredged material would be disposed of in 
the upland dredged disposal area shown in Figure 5. 

Plan B, the Nash Road Site, has been revised to improve circulation and 
the configuration of the mooring area, Figure 7. The revised Plan B 
would i~volve building a new harbor in an undeveloped area by installing 
1,400 feet of south breakwater, 2,800 feet of west breakwater, and 1,700 
feet of north silt-barrier. This wou1a create approximately 30 acres of 
mooring basin dredged at varying depths of -10 to -16 feet MLLw. This 
alternative would offer mooring capability for approximately 1,073 
recreational and commercial craft. Dredged material would be placed in 
upland, intertidal, and subtiaal habitat for construction of a staging 
area, Figure 7. without creating fast land by placing dredged material 
in the tideland, adequate land would not be available for necessary 
harbor facilities or for a staging area for construction of the harbor. 
Vertical rock cliffs are found along at least a third of the shore 
adjacent to the proposed harbor site. 

The dredged material not used in the staging area and the maintenance 
dredged fllaterial would be disposed of on the upland dredged disposal area 
identified in Plan A and Figure 5. The material would be drained before 
being placed on the uplana site so a containment dike would not be 
necessary. The material is composed primarily of sand and gravel and 
therefore would create a well drained stable surface for 
use as ~ greenbelt area. This information also applies to Alternative A. 

Plan B has been designated as the NED plan and the recommended plan, and Plan 
A has been designated as the LED Plan. A description of the evaluation 
process for this selection is given in Comparison of Detailed Plans, page 34 
of the main report. 

The Federal Government's responsibilities for implementing both alterna­
tives include: constructing all new breakwaters, providing entrance and 
maneuvering channels ana maintaining breakwaters, entrance and 
maneuvering channels. Plan A also includes removal of portions of the 
existing south and east breakwaters in the original Federal harbor. 
Local implementation responsibilities include: dredging berthing areas, 
removing breakwater portions surrounding the local extension to the 
original Federal project, providing inner harbor facilities, and 
maintaining the berthing areas to project depths. 
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The foll~wing are mitigation measures that would be included in the 
project: 

1. The South Harbor Expansion would enclose the Seward lagoon
t 

D' 
outlet. The lagoon is a salmon rearing a~ea and provides accesso. alry 
Creek, which is an importij.nt salmon.spaw~lng area •. For a more detalled 
description of Seward Lagoon, see Flsherles and Marlne Resources on page 
EIS-17. Mitigation measures involve relocating the Seward lagoon outlet 
outside the expanded harbor, adjacent to a nonnavigable entrance at the 
south shoreline. Location of the outlet outside the harbor would reduce 
entrapment of salmon within the harbor and disorientation of salmon 
returning to the lagoon. At present, the outlet is located at an 
elevation of +6 feet which limits the time the salmon can return to the 
1 agoon. 

2. The South Harbor Expansion was designed with a nonnavigable 
entrance channel between the shore and the south breakwater to minimize 
iillpacts on spawning salmon by avoiding the possibility of salmon 
being entrapped in the harbor. The opening would al~o improve circu­
lation in both the existing and the new expansion, thereby minimizing 

. water qual ity impacts. 

3 •. .The Nash Road alternative was relocated 1,200 feet southward from 
its initial location adjacent to Nash Road to eliminate the problem of 
enclosing the outlet of a stream at the end of Nash Road. Freshwater 
flows into the.harborwould cause an ice problem. The relocation also 
minimizes disrupting the anadromous salmon returning to the stream. 

4. .Two provisions were included in the local cooperative agreement to 
minimize impacts on water qual ity from discharge of untreated sewage, 
industrial waste, and garbage. Item C requires that the local sponsor 
provide for suitable sanitary facilities. Item F requires that the local 
sponsor establish regulations prohibiting discharge of untreated sewage, 
garbage, industrial waste, and other pollutants into the water of the 
harbor by users thereof, which regulations shall be in accordance with 
applicable laws or regulations of Federal, State, and local authorities 
responsible for pollution prevention and control. 

5. The proposed project was planned to avoid construction during the 
following critical salmon spawning and migrating times identified by the 
Alaska Department of Fish and Game: 15 April to 15 June and 10 August to 
1 November. 

6. To improve circulation and minimize water quality impacts, the 
breakwater configuration for the Nash Road Site was revised in the final 
report. The circulation study, which resulted in the revision, is given 
in Appendix G. 
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D. Comparative Impacts of Alternatives 

Resurrection 
River Wetlands 

Quarry Sites 

Dredged 
Material Dis­
posa 1 Site 

Intertidal 
Habitat 

Mari ne 
Kesources 

No Action 

No Impact 

No Impact 

No Impact 

No Impact 

No Impact 

Scenic Esthetic Crowded harbor, 
Quality additional 

land cleared for 
upl and storage 
of boats, could 
rt::duce the 
esthetic and 
sc e n i c qua 1 i t Y 
of Seward and 
small boat 
harbor. 

Plan A South 
Expansion 

No Impact 

Uses existing 
Quarry. 

222,100 cubic 
yards of dredged 
material will be 
disposed of on a 
46-ac re upland 
area. 

Eliminate approx­
imately 0.8 acres 
of intertidal . 
habitat. 

Eliminate approx­
imate ly 25.1 
acres of subtidal 
marine habitat 
(habitat has low 
product i vity) • 
Cause some reduc­
tion in salmon 
spawning in Seward 
Lagoon. 

Change will be 
compatible with 
existing esthetic 
quality of SBH. 
Increase esthetic 
quality of area by 
the use of dredged 
material for 
possible greenbelt. 

P I an d i~asn Road 

Possible secondary 
impacts from 
increased develop­
ment in the area. 
Urbanization. 

Uses existing 
quarry site. 

1 Maintenance 
material will be 
disposed of on a 46-
acre upland area. 

Eliminate approx­
imately 53.1 acres of 
intertidal habitat. 
(habitat has low 
product i vity) • 

E 1 lmi nate approx­
imately 52.3 acres 
subtidal marine 
habitat (habitat has 
low productivity). 

Change scenery from 
undeveloped natural 
area to manmade 
Quality of SBH. 

Initial dredged material Would be used in the construction of the 
staging area. Areas effected are as follows: uplands-10,300 cy; 
intertidal-509,550 cy; subtidal-508,550 cy. 
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Comparative Impacts of Alternatives (cont.) 

Tourism 

Water 
Quality 

No Action 

Adverse effect due 
to crowded harbor 
condit ions. 

Water quality 
maybe degraded due 
to increased over­
crowded harbor 
cond it; ons. 

Plan A South 
Expansion 

Increased tourist 
industry. 

Plan B Nash 
. Road 

Increased tourist 
industry. 

Water quality would Water quality would 
be degraded in be degraded. 
proposed harb.or 
site. Water quality 
would improve 
in existing harbor. 

Nash Road - Area available for Area available for Increase the rate at 
Undeveloped other industrial or other industrial or which this area 

Seismic 

Sports 
Fishing 

residential residential devel- develops. Development 
development as opment as will be towards 
consistent with consistent local industrial, business 
local land use land use plan. use. 
plan. 

No Impact 

Crowded harbor 
conditions 
will stifle sports 
fishing by making 
it less attractive. 

Located in a high No known impact. 
risk earthquake 
area. 

Sports fisMing will Sports fishing will 
increase in increase in 
popularity due popularity due to 
to increased harbor increased harbor 
facilities. facilities. 
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IV. AFFECTED ENVIRON~ENT 

A. Environmental Conditions 

Seward is located in the northwest corner of Resurrection Bay. The bay 
is a glacial fjord with steep slopes that drop to depths of 300 to 700 
feet. It is surrounded by the Kenai Mountains which rise abruptly to 
elevations of 2~000 to 5~000 feet. The town is sited on an alluvial fan 
of Lowell Creek. Clay, silt; and sand underlie much of the city. 

The city was established in lY03 by a group of individuals who proposed 
to construct a railroad from Seward to the coal and gold fields of the 
interior. Seward experienced slow but steady growth until the late 
1950 l s when a rapid decline in employment was experienced. In 1964 the 
Alaska earthquake destroyed approximately 90 percent of Sewards's 
industry, including the fish processing plants, railroad yards, fishing 
fleet, dock, warehouse, and oil tank farms. Employment plunged after the 
earthquake and did not regain preearthquake levels until 1974 (Arctic 
Environmental Engineers, Anchorage, Alaska 1979). 

At present, Seward is a homerule city with a population of approximately 
1,800 •. No one industry is dominant; Seward relies on commercial fishing, 
tourism, and is a terminus of the Alaska Railroad. Seward also has d 
marine ferry system terminal, and is the site of a vocational training 
school, and a field experimental station for the University of Alaska 
Marine Institute. 

The climate-is mild, influenced by warm waters of the north Pacific 
Ocean. However, glacial ice fields overlook the townsite, and strong 
winds and heavy precipitation, 66 inches annually, are characteristic of 
the area. 

~inds are influenced by the north-south orientation of Resurrection Bay. 
During April through September, winds are predominantly from the south, 
whereas northerly winds occur during the rest of the year. The bay 
around the airport and city proper receives less wind compared to sur­
rounding areas. 

Resurrection River and Salmon Creek empty into the northeast side of 
Resurrection Bay to form a large delta wetland area. 

Seward is located in the coastal forest zone where the predominant tree 
species are Sitka spruce, western hemlock, Alaska cedar, balsam poplar, 
and black cottonwood. Common understory species include Sitka alder, 
aevils club, pacific red elderberry, and blueberry. Alpine and barren 
ground tundrae are found in the mountainous areas around Seward. 

Mammals typical to southcentra1 Alaska are found in the undeveloped areas 
around Seward. Black bear and moose are found in the lowland and moun­
tain goats range in the mountains surrounding Seward. Other mammals 
include fox, coyote, weasel, land otter, and in the mountain areas, 
arctic ground squirrel, pika, and hoary marmot. Fishery and marine 
resources are described on page EIS-17. 
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B. Significant Resources 

Significant resources include all resources which, if affected by an 
. alternative, would create a significant impact that needs to be 

addressed, and all resources that have been identified by local, State, 
and Federal laws as being significant, such as. wetlands (Clean Water 
Act). No endangered marine or terrestrial species, historical or 
archeological sites, or designated wild and scenic rivers are present in 
the project area. Coordination letters on endangered species are 
included in Appendix£. The current Federal Register of Historical and 
Archeological sites (March 18, 1980) was consulted to determine that no 
known historical or archeological sites are located in the project area. 
The Corps of Engineers coordinated with the State Historical Preservation 
Officer and the Heritage Conservation and Recreation Service (now the ( 
Park Service) to determine that the project would have no probable impact· 
on historical and archeological resources. Coordination letters are 
included in Appendix E. 

1. Resurrection River Wetland 

Resurrection River, Salmon Creek, and several other small streams empty 
into the northeast side of Resurrection Bay to form a large delta wetland 
area. The braided streams in the upland area form tidal guts as they 
near Resurrection Bay. Salt marshes are found in the upper tidal area 
and mudflats in the lower intertidal zone. 

The wetland is used as a resting and molting area for waterfowl, however, 
they do not nest there. A list of the birds identified is given in 
Appendix E. 

Wetlands are considered to be significant resources under the Clean Water 
Act; therefore, the Resurrection River wetland has been included in this 
sRction. However, biologically and hydrologically, this wetland is not 
co~~idered to be a critical resource to the Seward area. . 

2. Quarry Sites 

Plan A and Plan B would use an existing quarry site at Fourth of July 
Creek. This site is currently being used as a quarry site for the 
shipyard at Fourth of July Creek. 
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3. Upland Dredged Material Disposal Site 

The upland site is located just south of the proposed Plan A harbor site 
and parallels the shoreline within the designated high risk earthquake 
zone (see Figure 4). It is an area covered with gravel and alder with 
depressions, metal debris, and pieces of concrete remaining from the 1964 
earthquake. The leftover debris represents original harbor facilities 
destroyed by the tidal wave that followed the quake. The use of the area 
both by birds and for human activities is minimal with the exception of 
camping on the upper part of the site during the salmon season. This 
site would be used for dredged material disposal for Plan A and for 
maintenance dredged material disposal for both plans. 

4. Affected Intertidal Area 

The Nash Road intertidal area is located on the northeast side of 
Resurrection Bay within the area of the proposed small boat harbor. The 
affected intertidal area has increased from what was described in the 
Draft EIS. The staging area is larger, requiring more fill, and the 
breakwater configuration was revised to a more rectangular shape. The 
revised Plan B would affect approximately 53.1 acres of the intertidal 
area as compared to 5.8 acres presented in the draft EIS. A field survey 
was conducted in June 1981 during a -3.7 tide to determine if the habitat 
and substrate type affected by the revised Plan B is the same type of 
sparesly populated habitat found during the intertidal investigation 
conducted by Fish and ~fldlife Service and the Corps in July 1979. The 
survey demonstrated that the habitat and substrate type do not change in 
any area that would be directly or indirectly affected by increased 
intertidal dredging and disposal. The upper intertidal area i~ composed 
primarily of loose slate that varies in size from less than an inch to 1 
to 2 feet. The lower intertidal area of is composed of approximately 66 
percent sand and 34 percent silt. The intertidal surveys conducted by 
biologists from the Corps of Engineers and Fish and ~ildlife Service in 
the Nash Road intertidal area showed only marginal productivity. The 
most common species found in the narrow band forming the upper intertidal 
area are rockweed, blue mussels, acorn barnacles, limpets, isopods, and 
green algae. The lower intertidal area is sparsely populated with 
annelids, molluscs, and arthropods species. The active sediment deposit 
from Resurrection River contributes to the low productivity in the area. 

The South Harbor Expansion would affect approximately 0.8 acres of 
intertidal area just south of the existing harbor. The substrate is 
composed primarily of sand (75 percent) and gravel (25 percent). ~ithin 
the intertidal areas of the South Harbor Expansion, an intertidal survey 
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reveal~d that the infaunawas dominated 'by several families of marine 
worms and clams. other groups occurring in the area included Copepod, 
Amphipod, and Cumacean (Gardner, 1978). In the upper intertidal area, 
the brown algae rockweed dominated. Epifauna on the surface, and infauna 
among'the rocks and in the seaweed include: blue mussel, barnacle, 
limpet, crescent gunnel, isopod, and polychaetes. (U.S. Fish and 
~i1dlife Service, 1979). Th~ species composition of the intertidal area 
is basically the same as found at the Nash Road Site. . 

The int~rtidal surveys were ljmited surveys that involved taking core 
samples at random locations along transect lines at low tide and by using 
scuba. The terrn productivity is used in the EIS to describe the 
abunaance of species in the affected intertidal or subtidal areas in 
Alaskan waters. The results of the survey (species list) are given in 
Appendix,E page and the Fish and wildlife Coordination Act Report. 

5. "Fisheries and Marine Resources 

Resurrection Hay supports a large marine sport fishery for coho salmon. 
Incidental catches of pink and chinook salmon also occur in this 
fishery. Sockeye and chum salmon occur in the study area, but do not 
contribute significantly to the fishery. Other sports fish include 
various species of bottomfish. 

The small boat harbor and adjacent intertidal and subtidal waters are 
utilized as spawning substrate for Pacific herring in the spring. Other 
inhabitants include: Pacific staghorn sculpin, starry flounder, Pacific 
COd, Pacific tomcod, ana greenling. 

Since 1960, funds app~opriated under the Federal Aid in Fish Restoration 
Act have been utilized to enhance coho rearing habitat at Bear Lake and 
Seward Lagoon. Management at Bear Lake involves supplemental plants of 
coho fingerling, monitoring of smolt and adult migrations, and periodic 
rehabilitation for threespine stickleback control. 

Seward Lagoon occupies approximately a 10-acre area directly west of the 
small boat harbor. It has a freshwater lens of about 1 foot, but 
salinity levels of 30 parts per thousand occur through much of .the 

. lagoon. These waters are utilized by Dolly Varden and about 100 coho and 
50 sockeye salmon prior to ascending to spawning grounds in the Dairy 
Creek system (Ted McHenry, 1978). The resultant fry rear in the lagoon 
or creek until smoltification. In May the lagoon is planted with 
approximately 100,000 coho smolts, which mill around the small boat 
harbor and adjacent areas before moving into Resurrection Bay. Each 
plant contributes approximately 2,000 to 8,000 adult coho and 1,000 to 
4,000 jacks to the sport catch (McHenry, 1978). The lagoon waters are 
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discharged through an open ditch that is interrupted by culverts at 
Seward Highway; Fourth Avenue., and at its outlet. The outlet has been 
placed at an elevation of +6.0 feet. Since mean high water is +9.7 feet 
and mean low i~ +1.4 feet, access to the lagoon is not continuous. 
Returning adults consequently concentrate in very shallow waters and 
become susceptible to snagging. Smolts must also negotiate intertidal 
waters and are susceptib1~ to predation by gulls and other fish-eating 
birds. (U.S. Fish and hildlife Service 1979). 

Subtidal investigations of the Nash Road Site revealed that the area has 
low productivity. Species observed included: starry flounder, sea pen, 
cockles, and moon snails. (McGil1ivary, 1979). The projec~ area was 
found to be relatively flat and shallow (-4 feet), sloping to the 
southwest, then dropping off abruptly to -40 feet. During subtidal 
investigations, harbor seals were observed outside the subtidal area of 
the Nash Road Site. Cetaceans such as harbor porpoise and dal1 porpoise 
may occasionally visit Resurrection Bay. (Gusey 1978). 

All species found at both the south harbor expansion site and the Nash 
Road site are given in the Fish and hildlife Service Coordination Act 
Report in Appendix E. 

6. ~ater Quality 

The State of Alaska has not classified the water quality of the Seward 
area. based on water samples taken 31 May 1979, the water quality at 
both proposed project areas meets the State of Alaska water Quality 
StandardS (given in Appendix F) for Class II (C) water use: marine water 
uses for growth and propagation of fish, shellfish, aquatic life, and 
wildlife including sea birds, waterfowl, and furbearers. It was not 
possible to determine if the water quality met the standards for other 
water uses such as aquaculture, seafood processing, industrial use, water 
recreation, and harvesting of raw aquatic life. More extensive water 
quality test for fecal coliform (indicates presences of fecal waste) 
would be necessary to make this determination. 

water quality tests were taken on 31 May and 1 June 1979. The results of 
these tests are given in Appendix F. The results of the tests taken at 
both sites were within the normal ranges expected for uncontaminated, 
nonpolluted marine water. 

7. Nash Road Undeveloped Area 

The Nash Road undeveloped area is one of the few remaining areas in 
Seward available for development and expansion. Other land around Seward 
is either too steep or is within the Chugach National Forest. The area 
inclUdes the land along Nash Road on the northeast side of Resurrection 
Bay to the end of Nash Road and south to Fourth of July Creek. 
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The northeast section of Nash Road is primarly a low density residential' 
area. With the exception of a small sawmill, there is little commercial 
development in the area. Along the north and northeast part of the road, 
the land is relatively flat and wetland areas occur adjacent to creeks 
that enter Resurrecti on Bay. The area just south of the end of Nash Road 
to Fourth of July Creek is v~ry steep except near the mouth of the creek 
where an area of low relief is found by the creek. The area from the end 
of Nash Road to Fourth of July Creek is undeveloped private land and land 
owned by the city of Seward. 

There are no res idences imrnedi atel.y surroundi ng the harbor s He area. 
The property immediately adjacent to the harbor is undeveloped, private 
land. Sheer rock cliffs are found along at least one third of the shore 
adjacent to the proposed harbor site. 

The city of Seward has prepared a comprehensive land use plan that 
encourages land use at the end of Nash Road that is compatible with 
industrial development at Fourth of July Creek. The possib1e land uses 
suggested are commercial, residential, and support industries. 

8. Tourism and Recreation 

Sports fishing and the scenic and esthetic qualities of Seward make it a 
popular tourist and recreational area. Approximately 85 percent of the 
boatsoccupying spaces in the existing small boat harbOr are recreational 
boats. Eighty-five percent of the boats on the waiting list for harbor 
space are also recreational boats (Economics, Appendix B). Existing data 
on the local economy indicate that approximately 20 to 25 percent of the 
workers in Seward are engaged in occupations directly or indirectly 
related to tourism and recreation. Seward ranks high in importance as a 
recreational resource for the people of this region. 

9. Scenic and Esthetic Charatteristics 

One of the assets of Seward is its scenic and esthetic qualities. These 
qualities, as well as fishing, attract visitors to the area which in turn 
supports the local economy. 

Seward is located in a very scenic area with contrasting visual charac­
teristics created by Resurrection Bay and the steep surrounding 
mountains. The existing small boat harbor blends with the visual chardC­
teristics of the town and in fact is part of the scenic qualities of 
Seward that are enjoyed by many visitors. 
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V. ENVIRONMENTAL EFFECTS 

Effects on Significant Resources 

1. Resurrection River wetlands 

a. Plan A. This alternative would not have any effects on the 
Resurrection River wetlands. 

b. Plan B. Although there are no direct impacts on the wetlands, 
there are some secondary impacts associated with building a small boat 
harbor in this location. Increased traffic along Nash Road would 
increase activity and noise, primarily during construction, and may 
impair the area for use as bird habitat. After construction, disturbance 
from noise and activity would be significantly reduced •. Increased 
development in the area may degrade the water quality of the wetland. 

Locating a small boat harbor in this area would increase human activity 
in proximity to a wetland. The actual impact the small boat harbor would 
have on the wetland depends on the types of activities that occur in the 
area and whether or not those activities are stimulated by the 
construction of a small boat harbor or would have occurred as a normal 
process of development. Some development may occur near the wetland as a 
result of the proposed project. However, most of the development, such 
as bait shops, boat repair supplies, and cold storage facilities would 
occur near the small boat harbor. It is quite likely that nonharbor 
dependent development would occur in the area before a small boat harbor 
is built. 

wetlands are protected under the authority of Section 404 of the Clean 
water Act. A permit is required from the Corps of Engineers for fill 
activities in a wetland, which in this case would include the tidelands, 
since they are part of the contiguous wetland. An evaluation of impacts 
is required for each permit activity. An EIS would be required for 
activities that woula have significant impacts. A permit can be denied 
for an activity that does not comply with the protection measures 
outlined in the Clean water Act and or is found not to be in the best 
interest of the public. Impacts to the Resurrection River wetlands that 
could occur as a result of development stimulated by the small boat 
harbor, such as degradation of water quality, would be minimized by the 
requirements aescribed above. 

2. Quarry Sites 

a. Plan A. Quarry activities would not have a significant impact on 
the Fourth of July Creek quarry. Because deep water exists right off the 
quarry site, quarry material could be barged or trucked to the harbor 
site. If it is barged, it would eliminate significant noise and dust 
from trucking quarry material through town. 
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( 2. Quarry Si te 

Impacts from the quarry activities are expected to be.minimal. During 
construction, increased noise would occur along the road between Fourth 
of July quarry and Nash Road. 

One of the advantages of this site is road acess to the quarry, which is 
more economical than having to barge the material from the Lowell Point 
quarry •. 

3. Upland Dredged Disposal Site 

Approximately 222,100 cubic yards of dredged material from construction 
of Plan A would be disposed of on the 46-acre upland site. This site 
would be used to dispose of the maintenance dredged material for both. 
Plan A and B. Some leaching may occur but it is not expected to be 
significant. Filling this area would conceal the metal and concrete 
debris remaining from the 1964 earthquake, thus making it possible for 
the city to develop the area as a greenbelt. Placing fill on this area 
has the potential of enhancing both. the esthetics of the area and its 
potential for recreational use. 

4. Intert i da 1 Areas 

a. Plan A. Approximately 1,060 feet of the existing south breakwater 
would be removed. Only a small portion of the breakwater extends into 
the intertidal area thus eliminating less than an acre of sessile marine 
invertebrate habitat that now exists on the breakwater in the intertidal 
area. The majority of marine habitat eliminated by breakwater removal is 
in the subtidal area where sessile marine invertebrates also occur. 
Increased sedimentation from removal of the existing breakwater and 
construction of a new breakwater would temporarily degrade the water 
quality in the intertidal area. The material, once removed, would be 
used to construct the new breakwater. 

Breakwater construction would not eliminate any portion of the intertidal 
area. The breakwater would not be connected to the shore because of the 
nonnavigable channel for water circulation on the south side of the 
proposed harbor (see Figure 6). 

Inner harbor dredging by local interests would eliminate 0.8 acres of 
intertidal marine habitat. Recolonization of marine invertebrates in 
this area would occur soon after dredging. A mature marine community 
should occur within a few years. Maintenance dredging every 30 years 
would again disrupt the marine organisms that have established in the 
harbor area. Dredged materials would be placed on an upland site. Due 
to the low productivity of the intertidal area, the loss of this habitat 
is not considered significant to the overall productivity of the marine 
ecosystem in the general area. . 
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Onshore services~ such as bait shops, sea food processing plants, and 
restaurants already exist to accommodate the present harbor. 

b. Plan B.Construction of the breakwaters, north silt barrier 
dredging the mooring basin and entrance channel and placing dredged 
.material for a staging area would impact 53.1 acres of intertidal 
habitat. Approximately 7 acres would be covered by breakwaters, 5.4 
acres dredged for the entrance channel by the Corps and 16.7 acres would 
be dredged for the inner harbor mooring basin by the 1 oca 1 sponsor. 
Dredged material would be placed on the intertidal area to create 
adequate land for necessary harbor facilities and staging area for the 
harbor (the fill continues into the subtidal area). Placing dredged 
material on the intertidal area would eliminate 24 acres of intertidal 
habitat and preclude eventual recolonization by benthic organisms. 
Staging area construction would totally preclude the limited use of the 
area as feeding habitat for some avifauna (shorebirds, waterfowl U.S. 
Fish and Wildlife Service, 1979). Only water oriented facilities would 
be allowed on the staging area. Colonization of sessile marine 
inverterbrates on the breakwater would occur soon after construction. 

Due to the low productivity of the intertidal area, the loss of this 
habHat is not considered to be significant to the overall productivity 
of the marine ecosystem in the general area. 

Water pollution from waste disposal and fuel stations within the harbor 
could have an effect on intertidal areas outside of the harbor, although 
it is not expected to be significant because the strong tides that occur 
in the area would rapidly disperse the pollutants rather than concen­
trati.ng them. Building a harbor in this location would encourage support 
facilities both on the fill and on the shore adjacent to the harbor. The 
development in this area that is directly associated with the small boat 
harbor could have a detrimental impact on the adjacent tidelands and 
; ntert i da 1 areas due to a decrease in the water quality. Permi ts from 
the Corps of Engineers would be required for any construction or 
development in the intertidal area. Generally, only water oriented or 
water dependent development would be permited, although other types of 
developlTlent may be allowed if there is no other practicable alternative. 

5. Fisheries and Marine Resources 

a. Plan A. Dredging, removing the existing southeast breakwater, and 
building breakwaters to create the southward expansion alternative would 
destroy approximately 25.1 acres of subtidal marine habitat. In 
addition, 5.7 acres would be covered by breakwater, 6.7 acres would be 
dredged by the Corps for the entry channel and the 13.7 acres of the 
inner harbor mooring basin would be dredged by the local sponsor. 
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Colonization of sessile marine inverterDrates on the breaKwater WOuld 
occur soon after construct ion. A mature mar; ne communi ty shou 1 d deve lop 
witl,in a few years; however, maintenance dredglng every 30 years wou Id 
disrupt the marine organisms that have establisned thems~lves in the 
harbor area and would t~nporari1y increase turoidity. Maintenance 
dredging would be timed to avoid critical spawning periods, thus reducing 
the impact on fish species. Benthic sampling has "inalcateu that tile 
productivity of this area is low and that no important shellfish habitat 
'1JOuld De affected (U.S. Fistl and Wildlife, 1979). Loss of tnis tlabir.at 
is not considered to be siqnificant to tile long term productivity of the 
marine ecrisystem in the general area. 

In-water construction from April through October WOuld disturb several 
species of fish tnat either spawn in or migrate tnrou9tl the lntertiudl 
area. Dolly Varden. coho and sockeye salmon migrate through the affected 
intertidal area into a culvert that leads to Seward Lagoon and then into 
the Dairy Creek system which is an important spa~'Irling area. Mitigation 
measures involve relocating the culvert outside the expandea narbor to 
avoid~ntrapment of salmon and to minimize impacts to this important 
fishery. The project would not nave a direct impact Ull Seward Lagoon or 
Dairy Creek; Ilowever, the fish runs that utilize Dairy t:reeK could be 
impacted by in-water const ruct i on as they pass through tile affected 
intertidal area. The impacts include gill abrasion in salmon smolt from 
increases in suspended sediment, disorientation, and avoidance ot the 
construction area." In-'Nater construction could smother herring spawn and 
disturb otller species of fish that are found in the area. ByavoidiflY 
construction during critical migrating spawning periods, these impacts 
would De minimized. The Alaska Uepartlnenr. of FiSh and ~ame has 
identified the critical times to be; 15 April to 15 June and 10 August to 
1 November. The proposed project was planned to avoi~ in-water 
construction during these times. 

Decreased water quality from increased human activity in tile expanded 
harbor could have a detrimental effect on salmon within the harbor area. 
Adequate circulation is expected in the proposed harbor lsee Water 
Quality page EI5-26). thus, the impact from degraded water quality on 
salmon would be greatly reduced. Reduction of dissolved oxygen levels, 
whi ch can have a serious impact on salmon, is not expected to be a 
prob 1 ern. 

Federal, State and local laws prOhibit dumping of all forms of refuse in 
navigable waters. Achieving a desired water quality condition would 
depend on the enformcement of applicaule laws by Seward and a reco';:jnition 
by harbor users of the consequences of dumping refuse in the harbor. 
Construction of boat slips and floats by the local sponsor WOUld not have 
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a significant impact on the fisheries or marine resources. Other inner 
harbor facilities SUCh as a fuel Station and waste disposal stations 
could Ilave an effect on the fisrleries and marine resources from degrada­
tion of the water quality, although it is not expected to b~ significant 
because strong tides in the area win rapidly disperse the pollutants. 
Onshore services, such as bait shops, sea food processing plants, and 
restalJrants already exist to accommodate the present Ilarbor and are not 
expected to significantly increase. 

b. Plan 8. Construction of the breaKwaters, north silt Darrier and 
dredging the mooring basin and entrance channel would impact 52.3 acres 
of subtidal marine habitat. Approximately 5.~ acres wou 10 be covere'-' oy 
breaKwaters, 9.1 acres dredged for the entrance Channel by the Corps and 
13.3 acres would be dredged for tbe inner harbor moorin9 Dasin by the 
local sponsor. . 

Dredged materials would be placed on the subtidal area to create a 
staging area for th(~ harbor (the fill also covers 24 acres of intertidal 
area). Placing dredged material on the subtidal area would eliminate 24 
acres of subtidal marine habitat and preclude eventual recolonization by 
benthic organisms. . 

The dredged mate~ia1s would come from Corps' dredging activities during 
construction of the breakwater and entrance channel and from local inner 
haroor dredging. The staging area would totally preclude tne limited use 
of the area as feeding habitat for some avifauna. (U.S. Fish and 
~li1dlife, 1979). 

Colonization of sessile marine invertebrates on tne breaKwaters woulo 
occur soon after construction. A mature marine community should develop 
within a few years; however, maintendnce dredging every 10 years Would 
disrupt the marine organisms that have established themselves in the 
harbor area and would telflporarily increase turbidity. Activities woula 
be timed to avoid critical spawning periods thus minimizing the impact on 
fisn species. . 

No major shellfish beds would be affected. The productivity of this area 
;s low. Loss of this nabitat is not considered to be significant to tne 
long term productivity of the mari ne ecosystem in the general area. 

The primary impact on fish from in-water construction would be similar to 
those described for the South Harbor Expansion. Salmon migrating tbrough 
the intertidal area to the unnamed anadromous fish stream could be 
impacted by increased suspended sediment, 91'1 I aorasion in salmon smo1t, 
disorientation, and avoidance of .the construction area. In-water con­
stru.ction could smotller herring spawn and disturb otner species of fish 
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c that are found in the area. As in the South Harbor Expansion alter­
native, the impacts to migrating salmon would be minimized by avoiding 
construction during critical spawning and migration times iaentified oy 
Alaska Department of Fish and Game. These times are 15 April to 15 June 
and 10 August to 1 November~ The unnamed anadromous fish stream is not a 
major spawning area like. Dairy Creek; therefore, the degree of impact 
would be much less. To mitigate impacts, the project site was moved 
1,200 feet southward to eliminate the problem of enclosing the outlet of 
the unnamed anadromous fish stream {coho and pink sallnon) at the ena of 
Nash Road, t.hus greatly reducing the impact on migrating salmon. 

Water quality degradation from localconstructon of boat slips, floats, 
fuel stations, and waste disposal stations in the inner harbor could 
adversely impact the fisheries and marine resources. The impacts from 
the above activities are not expected to be significant due to adequate 
circulation in the harbor (see Water Quality Section). 

Bu;lding.a harbor in this location would encourage support facilities, 
. both on the fill and on the shore, adjacent to the harbor. The impacts 

associated with development as a result of the small boat harbor are 
. difficult to assess. Increased development adjacent to the tiae1ands 

could degrade the water quality from runoff and increase sedimentation, 
thus having a detrimental effect on the marine ecosystem. With careful 
planning, impacts from degradation of water quality could be avoided. 
Becaus~ of the low productivity of the marine ecosystan, development 
could occur with a minimal impact on the marine resources and fisheries. 
The small boat harbor could induce development near the anadromous fish 
stream. The .Alaska Department of Fish and Game would require an 
anadromous fish permit for any construction activity that would affect an 
anadromous fish stream. Through the use of the Anadromous Fish Act, 
impacts such as degradation of water quality and siltation coula De 
greatly minimized. 

6. Water Quality 

Potential water quality impacts for both proposals are evaluated in one 
discussion because they are not substantially different. Possible 
impacts associated with the small boat harbors are: degradation of water 
quality from poor circulation within a harbor, gas and oil spills, and 
disposal of sanitary waste from boats. Poor circulation can cause these 
wastes to be concentrated and can reduce the amount of dissolved oxygen 
available for living organisms. 

Impacts associated with gas and oil spills and disposal of sanitary waste 
would be reduced by local cooperation requirements (see page 38), which 
would require the local sponsor to operate and maintain sanitation 
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facilities, and to establish regulations prohibiting discharge of 
untreated sewage, garbage, industrial waste, and other pollutants into 
the harbor. The regulations would be in accordance with applicable laws 
or regulations of Federal, State, and local authorities responsible for 
pollution control. 

Dredging and construction of the small boat harbor would affect the water 
quality by increasing the turbidity and amounts of suspended solids and 
sediment load of the water. This would reduce the light penetration and 
may have an effect on marine vegetation. The effect is expected to be 
minimal due to the low productivity of the area. The consequent effects 
on fish and marine organisms from the above effects on water quality were 
described in Fisheries and Marine Resources, page EIS-17. 

The dredged material disposal area for Plan B would be surrounded by 
dikes designed to contain the dredged material and allow it to settle as 
usable fill. The dredged material would consist of silty medium to fine 
uniform sands and lean dark clay with scattered shell fragments and 
organic matter. Some of the finest material would escape the containment 
area during the dredging operation thus causing a short term increase in 
turbidity. Leaching of fine silt may occur until the dredged material 
stabilizes, which should occur after 1 year. 

Water quality tests were taken in the existing harbor and compared with 
samples taken outside the harbor to get an indication of what water 
quality problems could be expected from the expansion of the small boat 
harbor. Temperature and dissolved oxygen tests were taken at three 
levels, surface, midlevel, and benthic, at four locations within the 
harbor. The average temperature and dissolved oxygen readings were the 
same inside the existing harbor as they were at the two proposed sites 
outside the harbor. This indicates good circulation and flushing within 
the harbor. The coliform count at three sites was not substantially 
higher than those outside the harbor but was substantially higher for the 
fourth site. The high count at that site probably indicates an isolated 
disposal of human waste from a boat. More extensive coliform counts 
taken over a longer period of time would be necessary to determine an 
a'verage coliform level for the harbor. Other water quality tests for 
heavy metals, oil, and grease, pH, etc., were not sighificantly different 
inside the harbor than they were outside the harbor. The results of the 
water quality tests are given in Appendix F. 

Several positive factors would minimize water quality impacts for both 
alternatives. Seward has a mean tidal range of 8.3 feet, and an extreme 
range of 19.7 resulting in a large exchange of water which would disperse 
and dilute pollutants. The water temperature is low, 10° C, which will 
not allow for the rapid growth of coliform bacteria and, cold water holds 
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( more dissolved oxygen •. Because Seward is isolated, the problem of 
accumulated impacts from other harbors is nonexistant. One other 
significant factor influencing water quality is the harbor design. 

For the purpose of improving circulation, the south harbor expansion plan 
was designed with two openings, the main entrance and a nonnavigable 
channel on the south side (see Figure 6). This entrance channel would 
minimize the impact to water quality by improving the circulation. The 
shore opening would also improve circulation within the existing harbor. 
Although a circulation study was not done for this alternative, there are 
no foreseeable problems with this harbor design. 

A circulation study was done in July 1980 for the Nash Road Site, which 
was identified as the tentatively selected plan in the draft. The recom­
mendations of that study were to make a minor change in the harbor 
configuration to improve circulation. With the revision, the harbor is 
expected to have good circulation. The results of the circulation study 
are given in Appendix G. 

In conclusion, water quality tests for the existing harbor indicate that 
the water quality inside the harbor is not significantly degraded when 
compared to the control sites, Nash Road, and Harbor Expansion South. As 
long as Alternative A has good circulation, as expected, regions of poor 
flushing, concentration of pollutants or reduction in available dissolved 
oxygen would not be expected. 

The conclusion derived from the water quality test and the circulation 
study for Alternative Bis: Circulation and mixing characteristics for 
the Nash Road site is expected to be sufficient to prevent any regions of 
poor flushing, concentration of pollutants or reduction in available 
dissolved oxygen. For both alternatives, isolated incidents of disposal 
of human waste from boats may occur and may temporarily cause regions 
with abnormally high coliform counts. This type of disposal is strictly 
prohibited by Alaska State Statutes on water quality and would not be a 
normal occurrence. The project, when completed, is expected to meet 
applicable State of Alaska water quality standards. 

7. Nash Road Undeveloped Area 

a. Plan A. Not applicable 

b. Plan B. The small boat harbor is consistent with the present 
trend towards development in the Nash Road area and does not conflict 
with the proposed Seward comprehensive land use plan which identifies 
potential land uses as commercial, residential, and industrial. 
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The majority of the Nash Road area is now undeveloped but is expected to 
develop in the future. The decision to locate a small boat harbor here 
could influence the rate at which Nash Road develops and the type of 
development that would occur in the area. The harbor could act as a 
catalyst for development and could set a trend for certain types of 
development. For instance, the harbor would tend to encourage more 
recreational oriented development as opposed to residential or-industrial 
development. Development of harbor support facilities such as bait 
shops, restaurants, boat supply, and maintenance shops could occur. 
These are also identified as potential uses for the end of Nash Road. 

The small boat harbor, however, is not a single influencing factor. 
Other potential industries in the area, such as the proposed shipyard at 
Fourth of July Creek, will influence development at the end of Nash 
Road. It is likely that development at the Nash Road area would occur 
before a small boat harbor is constructed. . 

8. Tourism and Recreation 

a. Plan A. This alternative would benefit the local economy by 
increasing recreation and tourism and would provide additional 
recreational opportunities in the southcentral region of Alaska. Expand­
ing the. small boat harbor would relieve the overcrowded conditions that 
now exist by creating more recreational facilities for boats. Increased 
recreational use would benefit the existing hotels, grocery stores, 
sports fishing stores, and restaurants. Increases in additional 
facilities could also be expected. 

b. Plan B. A small boat harbor at Nash Road would also relieve 
overcrowding in the eXisting small boat harbor and benefit recreational 
boaters in the region. It would not benefit the existing recreational 
services and support services in Seward as much because new facilities 
would probably be developed at Nash Road. Many recreational users may 
tend to bypass Seward and go straight to Nash Road. It could benefit the 
local economy however, by increasing investment potential at Nash Road. 
A harbor in this location may increase recreational use of Forest Service 
1 ands. 

9. Scenic and Esthetic Characteristics 

a. Plan A. Expanding the existing small boat harbor to the south 
would not significantly change the esthetics of the area. If the city 
creates a greenbelt as planned on the proposed upland dredged disposal 
site, the esthetics of that area could be significantly improved. The 
upland disposal site is now covered with twisted metal and concrete 
debris from the 1964 earthquake. 
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( b. Plan B. Building a small boat harbor at the Nash Road Site would 
change the esthetic qualitites of the area. The characteristics of the 
undeveloped natural area would be lost and replaced with the esthetic 
qualities associated with small boat harbors. Whether this. is a positive 
or negative effect would depend on the type of developlnent that occurs in 
the area. The dredged materials that would be placed on the beach area 
would probably have low esthetic value unless efforts to improve their 
appearance were made, such as landscaping. In any case, the esthetic 
characteristics of the area would be completely changed from what they 
currently are. 

VI. PUBLIC INVOLVEMENT 

A. Publi~ Involvement Program 

The public was initially involved in the study through a public meeting 
held in Seward, Alaska on 22 March 1977. The purpose of the meeting was 
to gather information concerning navigational needs and possible 
solutions to these needs. 

The public meeting was followed by a public workshop in Seward on 
25 October 1978. Prior to the workshop, factsheets were mailed to local 
residents and copies given to the city manager to distribute. A print of 
the factsheet was included in the local paper and public service 
announcements about the workshop were broadcast on the radio. About 60 
people attended the workshop. The nominal group process, which involves 
forming into small groups, was used at the workshop to gather the local 
opinions on the alternatives that were being proposed. The major .results 
of the workshop were to add Nash Road as a new alternative and to narrow 
down the other alternatives to expanding the existing habor to the south 
or to the east. 

Comments were requested from the public, organizations, and agencies for 
consideration in the preparation of the draft EIS. These requests were 
made by news releases, newspaper display advertisements, and individual 
letters. A public meeting to di.scuss the DEIS was held on 16 April 1980 
prior to the expiration of the public comment period. 

B. Required Coordination 

Distribution of the Final EIS will be made to all Federal, State, and 
local agenCies, and interested individuals and organizations for review 
and comment. 
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C. Statement Recipients 

This list is included as Appendix H. 

D. Public Views and Responses 

The Nash ~oad alternative was orig1n11ly overlooked in the initial 
planning I:ages of the study. HowC\,.~r, the majority of the individuals 
participatil;g in the October 1978 \II'Q:'kshop expressed the opinion that 
Nash Road should be considered as an alternative. As a result of the 
public views stated at the workshop, this alternative was added to the 
study. The Nash Road alternative was found to be both economically and 
environmentally feasible and is the selected plan. 

Approximately 250 copies of the draft report and EIS were sent out for 
review. Five letters of comment wer received on the draft. Comments 
were received from: U.S. Fish and Wildlife Service through the U.S. 
Department of the Interior, Region"l Environmental Officer Alaska; 
National Marine Fisheries Services, Alaska Region; Advisory Council on 
Historic Preservation; U.S. Environmental Protection Agency, Alaska 
Operations Office; and U.S. Environmental Protection Agency, Region X. 

The majority of the comments received on the draft report and EIS 
resulted in minor corrections or clarifications of information. A 
discussion of maintenance dredging was included as a result of the 
comments received and the discussion on mitigation measures was 
improved. The comments received did not result in a major change in the 
study's conclusion. 

The U.S. Fish and Wildlife Service commented that both alternatives are 
biologically acceptable but they preferred Plan A because it would be 
placed in a previously developed area with support facilities present and 
it would not involve intertidal fill for a staging area. They had no 
other comments on the report. 

The National Marine Fisheries Service commented that both plans appear to 
meet the needs of the Seward community in providing additional harbor 
space while considering environmental, economic, and engineering 
matters. While they agreed that neither site would have unacceptable 
impacts to the marine environment, they recommended Plan A because it is 
located in a previously developed area and impacts the least amount of 
intertidal and subtidal habitat. They provided the Corps with comments 
that resulted in corrections and clarifications to the report. Their 
main concerns were for further clarification on seismic hazards for both 
alternatives, for additional information on circulation and flushing 
characteristics, and dredged material disposal. 
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The Advi sory Counc il on Hi stor; cal Preservation was concerned that the 
DEIS did not contain information that demonstrated compliance with 
Section 106 of the National Historic Preservation Act of 1966. Infor­
mation was contained in- the DEIS but was not correctly referenced. 

The Alaska Operations Office of the of U.S Environmental Protection 
Agency provided comments on improving the 404(b){1) evaluation. 

Comments .were received from U.S. Environmental Protection Agency (EPA), 
Region X which suggested major revisions and reevaluations of the 
alternatives. EPA feels the DEIS underestimates the potential impacts of 
the alternatives and contains omissions which are significant. They feel 
the alternatives are not focused on the problems they are theoretically 
supposed to resolve and readers cannot determine which of the alter­
natives is most acceptable from a public health standpoint or from an 
environmenta.l perspective. By responding to their comments, they hope 
the Corps will provide a more acceptable alternative. 

As a result of the draft plan revisions, further coordjnation with EPA 
and the other resource agencies was initiated by the Corps of Engineers. 
It was determined that the CEQ regulations will be satisfied with the 
Final Envionmental Impact Statement. A letter of concurrence from EPA is 
included in the comment-response section. 
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GENERAL BACKGROUND 

Seward is a small community located on Resurrection Bay on the Kenai 
Peninsula, in Southcentra1 Alaska. Resurrection Bay, noted for its 
fisheries potential, connects to the Pacific Ocean. The gravel outwash 
of. Lowell Creek forms a fan jetting into the ocean on which the town is 
sited. The climate is mild because of warm bay waters; however, storms 
sweep down from inclosing mountains bringing wind and precipitation. 

The community of 2,500 people relies on commercial fishing and fish 
processing, transportation, and tourism for its basic industry. Recent 
enactment of the 200-mile offshore limit has placed Seward in an envious 
position for the development of bottomfishing and processing. Seward is 
a· log exporting center, has a marine ferry terminal, is the terminus of a 
State highway, the site of a State vocational training school, and home 
port for research vessels of the University of Alaska Marine Institute. 
The government owned Alaska Railroad connects northward 114 miles to 
Anchorage and 356 miles further to Fairbanks. During the construction of 
the trans-Alaska pipeline, heavy cargo was shipped inbound, but that has 
~eased with completion of construction. 

PRIOR REPORTS 

The following reports have been submitted covering navigation improve­
ments at or in the vicinity of Seward, Alaska. 

1. House Document No. 109, 70th Congress, Fi rs t Ses.s i on, recommended 
dredging a 4.75-acre basin and construction of a 580-foot rock breakwater 
to a height of 16 feet, MLlw, on the southeast side of the basin. The 
project was authorized 3 July 1930 and construction was completed in 1932 
at a cost of $112,401. 

2. House Document No.3, 74th Congress, First Session, was submitted 
in review of House Document No. 109, with a view to'determining whether 
it was advisable to modify the eXisting project in any way at that time. 
The District Engineer recommended that no modification be made to the 
existing project at that time. 

3. House Document No. 182, 83d Congress, First Session, recommended 
raising the project elevation of the south breakwater 3 feet, construc­
ting two opposing woodpile breakwaters on the east (entrance) side of the 
basin and filling the gap between the existing breakwater and the piling 
with rock •. The modification was authorized 3 September 1954 and con­
structed in 1956 •• 
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4. The harbor constructed in 1956 (para. 3 above) was found under­
sized and a new review report authorized 16 June 1959 by the Committee on 
Public Works of the United States Senate was nearing completion. The 
report recommended expansion of the existing basin. However, before the 
report was submitted~ the disastrous Alaska earthquake of 27 March 1964, 
obliterated the waterfront. The harbor was considered a total loss. 

5. Following the earthquake and prior to reconstruction several 
pertinent reports were prepared. 

a. Subsurface investigations were conducted and reported upon jointly 
by the U.S. Geological Survey and Corps of Engineers and by special 
individual papers, May 1964. 

b. Potential quarry sites along Lowell Point Road were investigated, 
sampled, and reported upon in June 1964 by the Alaska District, Corps of 
Engineers and North Pacific Division Laboratory, Troutdale, Oregon, June 
1964. 

c. Congress, following the 1964 earthquake, established a special 
multidisciplinary panel, the Federal Reconstruction and Development 
Planning Commission for Alaska. The objective of this commission was to 
evaluate field team data and special task force recommendations, compile 
results and submit a report to Congress. Following completion of the 
report, all units were dissolved. 

The Task Force made two sets of recommendations on Seward to the 
Commission. These recommendations were based on visits to the town by 
field team members, on detailed geologic reports by the U.S. Geological 
Survey, and on a soils report to the Corps of Engineers by Shannon and 
Wi 1 son, Inc. 

The first report, released on July 17, 1964 dealt with the suburban 
subdivisions of Clearview and Forest Acres and the Eads site at Lowell 
Point. Recommendations on Seward proper were made in a joint Corps of 
Engineers and Task Force report, released on July 24, 1964. 

The greatest part of Seward was classified as "nominal risk," with 
consequent eligibility for Federal aid, providing that the current 
Uniform Building Code for Seismic Zone 3 was followed in all design and 
construction work. The waterfront area, carefully defined in detail on 
the map was classed as "high risk," and the firm recommendation was made 
that it be reserved for parks or other uses that do not involve large 
concentrations of people. The waterfront land within the high-risk line 
is fractured and weakened as a result of the submarine landslides that 
destroyed the Seward dock facilities, and the field team and Corps of 
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Engineers believed that another large earthquake might cause further 
submarine sliding within the area designated as high risk. The line 
between high and nominal risk areas was based in part on the distribution 
of visible earth fractures, but in greater part on differences in the 
underlying geologic materials. . 

This classification of the townsite resulted in a line being drawn 
between high risk dnd nominal risk areas approximately 500 feet north of 
the destroyed harbor "site. Everything south of the line being high risk 
(see Figure 3 in the main body of this report). 

6. A U.S. Army Engineer District, Alaska report, 12 July 1964, 
prepared as Letter Report, Seward Small Boat Harbor, A1 aska, recormnended 
that replacement of the quake destroyed habor was vital, that relocating 
to a nominal .risk area"to the north of the old harbor was preferable, and 
that in view of pre quake needs, expansion of the new harbor was 
justified. Consequently a new harbor was completed in June 1965 at a 
location to the north. Cost was distributed between the Office of 
Emergency Preparedness. ($1,403,000) and the Corps of Engineers 
($1,150,000). " It is this existing project which is currently under 
revi eWe 

".7. In response to local requests, a Section 107 Reconnaissance Report 
submitted in Apri 1 1976, found improvements for deep draft navigation at 
Seward were possiblewlthout breakwaters or entrance channels. Thus, no 

. Federal participation was warranted at that time. 

8. In response to local requests, a Section 107 Reconnaissance Report 
submitted in April 1976 found Federal participation in small boat harbor 
improvements at Seward, although justified, were beyond the scope of the 
Section 107 authority and a Congressionally authorized study was recom­
mended. 

EXISITNG CONDITIONS 

Under Russian colonialism during the early 19th century, Resurrection Bay 
was recognjzed as a favorable harbor site. Subsequently, under U.S. 
ownership a town was founded, and in the early 1900 l s the community was 
selected as the site of a railroad center with tracks northward into 
interior Alaska. The railroad went bankrupt and was subsequently 
absorbed by the government. The federally-owned Al aska Rail road was 
completed to Fairbanks in 1922. 

Inbound freight is offloaded at the Alaska Railroad dock; marine ferries 
dock.at the city ramp at the foot of Fourth Avenue, and some foreign­
owned ships dock at Fourth Avenue to load milled timber for overseas 
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shipment •. Japanese ships dock at the Alaska Railroad Dock to load rnille'd 
timber and to fill cargo holds with wood chips for shipment to Japan. 
These timbers and chips are produced at the adjacent mill and yard of the 
Kenai Lumber Company. This mill also has its own landing, boom yard, and 
log handling dockage where log rafts are broken down, logs sorted, and . 
removeo from the water for milling. Commercial fishing boats dock at the 
city wharf inside the small boat basin and at a private dock at the base 
of Lowell Point Road for off loaoing, fueling, servicing, and fish 
processing. Marine research boats dock at the Fourth Avenue wharf, and 
commercial mineral exploration boats dock at Fourth Avenue and at the 
railroad dock. Many recreational boats as well as commercial fishing 
boats use the small boat basin. Because of the limited number of 
oeep-draft docks (two), the· 20 or more weekly landings, and interference 
by adverse weather, eXisting deep-draft facilities are overtaxed by port 
activities. Constant ,reshuffling is required, and extra costs for 
wharfage and standby ttme may be incurred. This is directly attributable 
to lack of dock space. A previously submitted Section 107 Reconnaissance 
Report determined that deep-draft navigation improvements at Seward would 
not require breakwaters or entrance channels. 

Medium-draft and shallow draft commercial boats have similar dockage 
problems due to the lack of dock space. Fish processing plants, fuel, 
and servicing are concentrated at the inner dock face of the small boat 
harbor. During rush periOdS, boats must stack up two to four abreast to 
service or to await their turn to unload. This is particularly notable 
with shrimp, crab, and halibut boats which may require 10 hours to unload 
a multiton catch at dockside. Standby is costly and detrimental to catch 
quality. 

Small fishing boats and recreational craft share common problems. Such 
craft are normally stored elsewhere for off season, then trailer mounted 
to be hauled to Seward for seasonal, weekend, or daily use. Two problems 
ev01ve: crowded launching ramps, (only one is available) and lack of 
sheltered mooring space in the harbor. Much time is lost at the ramp and 
a long waiting list of 300 to 400 boats await assigned moorage. 
Increased cost and inconvenience result from this lack of mooring space 
and inner harbor facilities. 

In addition to assigned and wait-listed boats, more than 1,000 transient 
craft of varying types visit the area for commercia~ fishing or recrea­
tion. These boats require space for short term mooring for service, 
supply, fueling, marketing and repair, for safety in time of storm, and 
for tie up during closed periods in commercial fishing. Further, 
hospital, medical, and air service are available at Seward for 
emergencies. 
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~ITHOUT PROJECT CONDITION 

A number of complex management resource problems at Seward, were 
identified in the course of this study. They are listed and explained 
below. 

Fleet 

The present harbor at Seward is severely overcrowded, resulting in costs 
to the commercial fishing and recreational boat fleets. Recent trends 
indicate a sizeable increase in number of small recreational craft can be 
expected in the near future. Therefore, presently crowded conditions 
will continue and be intensified by fleet increases and fleet activity. 
Losses to the fleet will be accentuatea, inconvenience will be increased, 
and potentials for expansion in the fisheries industry cannot be 
achieved, with resultant losses to the environment and national economy. 

Present and future fleet needs are shown below. 

1. Recreational Boats. The present recreational boat fleet numbers 
911 for which there are 594 sl ips available. By year 2025 the recreation 
fleet is expected to average 1,414 boats. For a detailed analysis, see 
the Economjcs Section Appendix B. 

2. Commercial Boats. Currently, there are 215 commercial boats using 
the Seward harbor fad lities. By the year 2025, the future expected 
commercial fleet is expected to be 260 craft. For a aetailed analysis, 
see Appendix B. 

3. Dry Lana Storage. For commercial boats needing off-season repairs 
or without storage berthing, more adequate facilities for removal from 
the water and dry land storage are needed. Although.area is available, 
it is unimproved and has poor access. The existing area needs improve­
ment, 

4. Launching Ramp and Mooring. Recreational boats are 'launched and 
retrailered, resulting in long waits at the launching ramp and difficult 
overnight storage. Another launching ramp and more boat slips are needed. 

5. Vehicle Parking. As a result of concentrated commercial fishing 
and recreational boating, auto and trailer congestion has become acute in 
the vicinity of the small boat harbor. Additional paved parking is 
needed. 
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6. Marine Grid. The State of Alaska marine repair grid at Se~ard is 
too smal I, too 11ght in capacity, and overtaxed. New grid space 1S 
needed to assist local boat owners, thereby preventing the costly trip to 
Puget Sound for major repairs. . 

7. Onshore winds. During winds from the south, vessels are pinned to 
the Fourth Avenue dock by waves. This forces State of Alaska ferries to 
dock at the Alaska Railroad dock which is not equipped to handle auto­
mobiles, and for which the railroad charges a fee. A new dock, protected 
from onshore waves is needed, or a site along Lowel·l Point Road could be 
developed tangential to onshore waves. . 

8. Commercial Fishing Boat Stacking. Adequate offloading facili­
ties are unavailable and long periods of time are required to unload 
shrimp, crab, and halibut. Boats awaiting their turn to unload must moor 
two to three abreast at the dock. Such mooring causes constant shuff­
ling, boat damage, overloading of electric circuits, is detrimental to 
catch, and causes extra crew work. The problem can be relieved by addi­
tional dock space and offloading facilities. 

9. Flood Contro.l. l'IIaintenance at the existing Federal flood control 
project has been a problem. Rock debris is brought down by swift . 
currents and constantly destroys the tunnel invert. Cobbles and gravel 
build up to such an extent that during heavy flows the Lowell Point Road 
and bridge are threatenea. Crews must remove debris and the townsite has 
been threatened with flooding. A larger bridge opening, and more 
frequent maintenance of debris removal at the outfall and at the upper 
intake might lessen the problem. Operation and maintenance has been 
turned over the the city of Seward. 

10. Harbor Mouth Shoaling. Local crab and halibut boats have been 
scraping bottom in the harbor entrance. Owners complain this is caused 
by harbor mouth shoaling, and that their boats must await high tide to 
enter the harbor when loaded. They say dredging may be required to 
relieve the problem. A condition survey was completed June 1977 and 
found the harbor and entrance at project depth, with no dreaging 
required. 

11. Beach Erosion. As a result of the 1964 earthquake subsidence, 
areas fronting the townsite came under wave attack. Fill restored most 
frontage areas. However, ocean waves are again attacking the uncon­
solidated fill and erosion is apparent. Riprap and heavy fill are needed 
to resist waves in the area from the small boat harbor to the foot of 
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Fourth Avenue. A pilot erosion control project with Federal funding was 
planned, however, local interests were reluctant to meet these require­
ments for local cost sharing. Furthermore, erosion control is beyona 
scope of this stuay. 

12. Summary. As relates to navigation needs: 

a. The primary problem for deep and medium-draft vessels at Seward is 
the lack of dock and moorage space. 

b. Shallow draft boats, for commercial and recreational usage at 
Seward, suffer from lack of protected mooring area and insufficient 
moorage facilities. This study will concentrate on provision of harbor 
protection wherein local interests can develop inner harbor facilities. 
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ECONOVI ICS 

The p~rpose of this section is to delineate the economic aspects of the 
selected plan, regarding benefit derivation and annual costs. Data 
presented in the following narrative concern only such aspects of 'the 
proposed improvements as can be assigned tangible monetary values. 

METHODOLOGY 

Any tangible economic justification for the proposed improvements is best 
determined by comparison of equivalent average annual charges (including 
both capital and maintenance costs) with an estimate of average annual 
benefits to be derived from construction of the project. Benefits should 
equal or exceed costs to justify Federal participation in the project. 
Derivation of benef~ts and costs adhere to standard Corps of Engineers 
policy and practice. All costs and benefits in this analysis are esti­
mated in monetarY terms at October 1981 price levels. 

Benefits and costs are made comparable by conversion to an equivalent 
time value of money by application of an appropriate interest rate. The 
current approved interest rate for evaluation of Federal water resource 
develop- ment projects is 7-5/8 percent. A number of economic and 
physical factors influence the economic life of the project, such as 
physical deterioration of structures, changing needs, or depletion of 
fishing resources. An economic life of 50 years is selected for analysis 
of the Seward project. 
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MOORAGE DEMAND 

EXISTING FLEET 

The existing 21-acre small boat harbor at Seward, Alaska provides for 594 
permanent moorage s 1i ps rangi ng ins i ze from 18 to 75 feet. Each of 
these slips have been leased and vessels wanting permanent moorage within 
the harbor are on a 3-year waiting list. 

In addition to the 594 leases for permanent moorage space, the port sells 
permits to boat owners ona daily, weekly, monthly, or yearly basis to 
dock their boats as space will allow. During the active season from 1 
May to 30 September, the port can provide for approximately an additional 
250 transient boats~ Many of the spaces for these 250 transient boats 
are made available by severely overcrowding the transient dock. Transi­
ent boats are moored to the ends of floats and between the main float and 
the bank. 

As an interim effort to accommodate as many vessels as possible the port 
has also implemented a management technique policy called IIhot berthingll 
which means that a slip can be reassigned while the regular user is away 
for an extended period of time. 

Table B-1 shows the number of slips by size presently available in the 
harbor and the types of vessel which have permanent leases on those 
slips. 

TABLE B-1 

EXISTING SLIPS AVAILAtiLE 

~lip Recreational Commercial Total 
Size Vessels Vessels Sl i ps 

18 146 2 148 
24 88 10 98 
32 135 27 162 
40 66 24 90 
!)O 62 18 80 
75 8 8 16 

Total 505 89 594 

TRANSIENT 1300TS 

Sewara Harbor accommoaates a large fleet of transient boats, especially 
during the peak summer months. Many of the transient boats require 
moorage space for less than a day, while others stay as long as 5 or 6 
weeks. Approximately 1,000 transient craft visit the harbor annually. 
The harbormaster estimates that the transient fleet accounts for 250 
equivalent full-time moorage spaces. 
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Table B-2 shows. the existing transient fleet as equivalent boats 
requiring permanent moorage spaces. 

Boat 
Length 

18-23 
23-26 
27-36 
37-44 
45-54 
55-84 
85+ 

Total 

wAIT LISTED BOATS 

TABLE B-2 

EXISTING SLIPS AVAILABLE 

Equivalent Equivalent 
Recreation Commercial 

Boats Boats 

55 2 
64 2 
25 28 
9 16 
3 9 
0 25 
0 12 

156 94 

In addition to the 594 permanent boats and the 250 equivalent transient 
boats, the port of Seward currently has a waiting list for moorage spaces 
for 358 boats, of which 85 percent are recreational and 15 percent are 
commercial. These boats are expected to be full-time users once moorage 
spaces become available. A review of harbor records showed that 40 
percent of the wait-listed boats were also included in the transient 
category of 1,000 vessels. A value of 214 equivalent permanent boats 
will be used (358 x 60 percent). 

Table B-3 shows the 214 equivalent wait listed boats classed as recrea­
tional or commercial by boat length. 

TABLE B-3 

wAIT LISTED BOATS 

Boat Recreational Commercial 
Length Boats Boats 

18-23 75 2 
23-26 64 10 
27-36 38 10 
37-44 4 4 
45-54 1 2 
55-85 0 2 
85+ 0 2 

Total 182 32 
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TKAILOkEU BUATS 

Under existing conditions, it is estimated that on a weekeno during the 
peak season an average of 150 recreational boats will be trai10red to 
Seward. The great majority of these users haul their boats back on 
Sunday due to the lack of available slips and adequate dry storage. Most 
of the trailored boats originate in Anchorage, which is about a 3-hour 
orive from Seward. Upon arrival in Seward, these boat owners invariably 
confront severe congestion at the boat harbors only launching ramp and 
limited make-shift arrangements for dry storage. Not considering the 
special difficulties of creating additional dry storage, this alternative 
is unattractive to boat operators in that it does not relieve the incon­
venience of waiting to launch the boat. That dry storage which is avail­
able is oisorganizea, unsecured, and less favored (than wet storage) 
because of the adverse effects of repeated weekend handling and the need 
for specially equipped, and often uneconomical vehicles. These factors, 
coupled with limited prospects for additional ramps has led to a strong 
preference for wet storage over dry storage. That preference is expected 
to be accented by ever larger recreational boats, which do not lend 
themselves well to launching operations. Interviewed boat operators 
showed that about 90 percent would use harbor moorage if available to 
avoid the long drive pulling a boat and the waiting in line to launch the 
boats. Acting on the widespread consensus that the waiting list is 
futile and that wet moorage is unattainable, about 10 percent of the 
trailored category is estimated to be wait-listed. These would in all 
likelihood include the larger trailored craft. On an average the boat 
operators indicated that they would expect to use the harbor for only 
about 2-1/2 months out of the total 5 month recreation season. 
Therefore, an equivalency factor of 0.5 was applied to the trailored 
boats which indicated a need for moorage facilities. 

Table B-4 shows the equivalent number of trailorea boats which need 
moorage space. 

TABLE B-4 

EQUIVALENT NLMBER OF TRAILORED BOATS 

Boat Recreational 
Length Boats 

18-23 36 
23-26 16 
27-36 09 

Total 61 

c 



c 

FUTURE BUATS 

Charter Boats 

Charter fishing'out of Seward has been primarily for halibut (other 
bottomfish and salmon are also taken). In 1980, Seward's charter boat 
fleet totaled approximtely 20 vessels of a slightly smaller average size 
than the current fleet. The current fleet consists of 40 boats with a 6 
to 20 person capacity and lengths of 35 to 50 feet. The population of 
the Anchorage-Kenai Peninsula was approximately 209,000 and 240,000 1/ 
over these, representative periods. Correspond~ng figures for visitors to 
Al aska were 250,000 and 430,000, respective,ly _I. Tour; sm, and to some 
extent the population, has been subject to considerable fluctuation, 
depending on the economy of Alaska and the nation as a whole. Neverthe­
less the trend has been clearly upward. Accoraingly, demand for charter 
fishing in Seward has increased sharply and is expected to increase at a 
rapid rate. Some charter operations are making two fishing runs per day 
to keep up with demana~ Recent growth patterns in the Seward charter 
boat fleet and future demands as seen by local planners and indicated by 
related statistical trends, show that 30 new charter boats will join the 
fleet over the next 10 years. 

Commercial Boats 

The commercial fishing fleet would increase by 15 boats due to harbor 
expansion. This increase will be discussed later under the economic 
benefits from increased fish catch. 

Recreational Boats 

According to the latest available figure (1977) compiled by the U.S. 
Coast Guard, about 5,500 recreational boats were registered in the 
Anchorage-Kenai Peninsula area in 1977. This area had a population of 
about 225,000 1/ people or about 40 people for every recreational 
boat. Recreational opportunities for boat owners in this area are fairly 
limited. Most activity involves ocean fishing with ~ome freshwater 
fishing in the lakes Just north of Anchorage and in the rivers of the 
Kenai Peninsula. About 90 percent of the area's recreational boats 
currently use salt water harbors on the Kenai Peninsula while the 
remaining 10 percent use interior lakes and streams. 

Under eXisting conditions, nearly 30 percent of the people owning recrea­
tional boats use the Seward Harbor. Seward 'is one of only three small 
boat harbors within the area with facilities for recreational boats and 
it is used regularly because of its proximity to the fishing grounds. 

1/ Southcentral Level B Study February 1979. Estimate taken from inter­
mediate case. 

2/ The Alaska Economy; Year End Performance 1975, 1979. Division of 
EconomiC Enterprise, Department of Commerce and Economic ueve10pment, 
State of Alaska. 
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In computing future recreational boats, it is assumed that the number of 
recreational boats will increase at the same rate as the population. 
Population projections for half of the project life, assuming 40 people 
per recreational boat, show that total recreational boats will increase 
to 9,225 by 2010. Subtracting the existing 5,500 from that total 
projected number leaves a total increase of 3,725 recreational boats in 
the Anchorage-Kenai Peninsula area. Therefore, 1,117 of the total 
projected boats would use the Seward Harbor. In computing total required 
moorage space needed to accommodate the 1,117 boats, the same assumptions 
that were used with existing trai10red boats were applied, i.e. 10 
percent would trai10r these boats and would not need moorage space, the 
remaining 90 pe~cent would, on the average, require moorage space 2-1/2 
months out of the 5 month recreational season. Spaces required would 
equal: 1,117 X .9 X.5 =503. 

SU"lr"IARY 

Table 8-5 shows total existing and future demand for moorage space at 
Seward. 

TABLE B-5 

EQUIVALENT PEru"lANENT MOORAGE SPACES REQUIRED 

Existing Full-Time Boats 
EXisting Transient Boats 
Existing wait-Listed Boats 
Existing Trai10red Boats 
Future Commercial Fishing Boats 
Future Charter Boats 1/ 
Future Recreational Boats 

Total 

Recreational 
Boats 

505 
156 
182 

61 
o 
o 

503 

1,407 

Commercial 
Boats 

89 
94 
32 
o 

15 
30 
o 

260 

II Over the next 10 years, charter boats are antiCipated to increase by 
30 boats. 



BENEFITS 

METHOU Of ANALYSIS 

Current commercial fishing and relateaactivities, as well as 
recreational neeas and activities, have been investigated as they relate 
to present and future trends and to the need for navigation improvements 
at Seward. Extensive coordination has been conducted with State and 
local government agencies, private citizens, and local and State business 
interests. Data supplied by agencies have been supplemented and verified 
by local testimony and field interviews with fishermen, cannery 
operators, fish processors, and recreational users. These data, as 
analyzed herein,are the basis for benefit determinations. 

8ENEFIT ANALYSIS 

As analyzed in detail in the following sections, benefit categories for 
Seward are savings from reduction of overcrowding, charter boats, harbor 
of refuge,recreatioh, area redevelopment, and increased fish catch. 
where benefits are expresseo in terms of number of boats, these raw boat 
numbers have been reduced to an appropriate number of fulltime vessel 
equivalents. where a benefit is attributable to recreational interests, 
as opposed to commercial, Corps policy stipulates that such benefits be 
divided equally between Feaeral and local interests. This division 
becomes the basis for the sharing of the cost of general navigation 
facilities. 

Savings from Reduction of Overcrowding 

These benefits include reduced damages to boats, reduced damages to 
harbor facilities, and labor saved in moving boats within the existing 
overcrowded harbor. 

Heavy congestion in the harbor causes damages to transient craft far in 
excess of normal wear and tear. These craft must be moored abreast of 
each other, thus causing scratched/damaged paint, line chaffing, broken 
windows (due to line breaking and fixtures going through windows), and 
minor collision/bumping damage. Harbormaster records show that an 
average of 389 transient vessels per year receive damage which would be 
prevented if the congestion were alleviated. Preventable damage is shown 
in Table 8-6 for both recreational and commercial boats. 
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Maneuvering under crowded conditions causes collison damage to all boats. 
Broken ribs~ sprung planking~ and damages to rigging~ stays~ and steerage 
are examples of this type of damage. The harbormaster states that an 
average of seven collisions are reported yearly. The following shows 
preventable collsion damages to both recreational and commercial boats. 

Recreational Commercial 
Damages Damages 

2 Major Collisions $3,200 $3,200 
5 Minor Collisions 1,000 1,500 

Total $4,200 $4,700 

In the past 5 years approximately $400,000 in fire loss has occured to 
vessels, $200,000 to recreational boats, and $200,000 to commercial boats. 
The harbormaster estimates that the losses would have been reduced 75 
percent had overcrowding been eliminated. 

Type of Boat 

Recreational 
Commercial 

Fire Damage 

$200,000 
$200,000 

Prevented 

.75 

.75 

Annual Damage 
Preventable 

$30,000 
$30,000 

Finally, smaller skiffs and smaller boats (outboards) are crushed and 
damaged. An average of six per year are reported to the harbormaster at an 
estimated cost of $1,500 per boat. 

Number Damage Recreational Commercial 
Boats Per 1.10at Damages Damages 

4 $1,500 $6,000 -0-
2 $1,500 0 $3,000 
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Inner Harbor Damage 

Damage to harbor facilities is caused by the overcrowded conditions in 
the current harbor. Annually, an average of five pi 1 i ngs are damaged due 
to excessive pressures and must be replaced at a cost of $1,000 each. 
Elimination of this damage equates to an annual benefit of $5,000. 

Labor Savings 

Elinlination of overcrowding would produce labor savings for harbor 
personnel. At least one-half man-hour per shift is required to check on 
large commercial transients to insure that lines are properly secured, 
resulting in an annual cost of ~1O,950. Further, it is estimated that 
800.man-hours per year are expended by harbor personnel in moving vessels 
within the harbor. Vessels must be moved when their owners are not 
present to alJow boats IIboxed-inll by overcrowding to leave the harbor, 
this amounts to $16,000 per year, for total labor savings of $26,950 
annua lly. 

Charter Boat Benefit 

It is anticipated that 30 additional charter boats would be added to the 
Seward charter fleet over the next 10 years if additional harbor space 
were available. To compute charter benefits, the depreciated value (50 
percent) of the ~xpanded fleet value is assumed to return 15 percent 
annually. This benefit assumes a growth period of 10 years, with a level 
period for the remaining 40 years of project life. 

Fleet Value: 10 boats @ 50' @ $2,200/ft = $1,100,000 
20 boats @ 35' @ $l,OOO/ft = 700,000 

$1,800,000 

At the end of a 10-year growth period the annual earning from the charter 
fleet would be $1,800,000 X .50 X .15 or $135,000. The present worth of 
this future earning for a 10-year growth period and a 40-year constant 
period is derived as follows: 

Prevent worth 
a. $135,000-: 10 X 33.4 = 451,440 
b. $135,000 X 5.96 = 805,000 

Total P.w. = $1,256,440 

The equivalent annual benefit for the charter additional fleet is: 

$1,256,440 X .07823 = $98,300 



Recreational Boats 

Existing ~oats:Existing recreational boats include those with permanent 
moorage, transient, wait-listed, and trailored. In addition to the 
damages those boats now incur, they receive only 70 percent of the ideal 
rate of return which is assumea to be 10 percent. The lesser rate of 
return received is due not only to delays caused by the existing harbor 
condition but also to the fact that many people do not use the harbor as 
much as they would ~nder improved conditions. Existing recreational 
boats are earni ng 30 percent 1 ess (70 percent of the total amount, 
leaving 30 percent earned due to congestion) than they would earn with 

.adequate protection. Benefits to existing recreational boats are shown 
in Table B-7 Average depreciated values for the various boat length 
classes were assumed to be equal to the actual boat appraised values. 
Conversations with varlous boat appraisers resulted in the appraised 
following boat values indicated in Table B-7. 
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fr. 
\ . 

Average 
[)epre-

Number ciated 
Recreational Boats of Boats Value 

Existing Boats 

Outboards 
Length of Boat 

18-23 123 15,000 

Inboards 
Length of Boat 

18-23 123 15,000 
23-26 192 22,000 
27-36 179 45,000 

CD 37-44 68 69,000 
I 45-54 61 82,000 --I 

--I 

55-85 7 94,000 

Sail 
Length of Boat 

18-23 65 15,000 
23-26 40 22,000 
27-36 28 45,000 
37-44 11 69,000 
45-54 5 82,000 
55-85 1 94,000 

TOTAL 903 

TABLE B-7 

BENEFITS TO RECREATIONAL BOATS 

Idea 1 
Total Return 

Oepre- hith 
ciated Improve-

Value ments 

1,845,000 12% 

1,845,000 10% 
4,224,000 10% 
8,055,000 10% 
4,692,000 8% 
5,002,000 8% 

658,000 8% 

975,000 8% 
880,000 8% 

1,260,000 8% 
759,000 8% 
410,000 8% 
94,000 8% 

Increase 
in % 

Return 
Due to 

Total Improve-
Amount ments 

221,400 30% 

184,500 30% 
424,400 30% 
805,500 30% 
375,400 30% 
400,200 30% 
52,600 30% 

78,000 30% 
70,400 30% 

100,800 30% 
60,700 30% 
32,800 30% 
7,500 30% 

,-'1 
I 

Annual 
Benefits 

66,400 

55,400 
126,700 
241,700 
112,600 
120,000 
15,800 

23,400 
21,100 
30,200 
18,200 
9,800 
2,300 

$843,600 



TABLE B-7 (cont'd) 

Future Boats: These boats would receive 100 percent of the ideal rate of return as shown below. 

% 
Average Total Return 
Depre- Depre- with 

Number ciated ciated Improve:- Annua 1 
Recreational Boats of Boats Value Value ments Benefits 

Future Boats 

Outboards 
Length of Boat 

18-23 90 15,000 1,350,000 12% 162,000 

Inboards 
Length of Boat 

18-23 91 15,000 1,365,000 10% 136,500 
24-26 146 22,000 3,212,000 10% 321,200 
27-36 66 45,000 2,970,000 10% '297,000 

."" 37-44 13 69,000 897,000 8% 71,800 
I 45-54 3 82,000 246,000 8% 19,700 

N 55-85 2 94,000 188,000 8% 15,000 

Sailboats 
Length of Boat 

18-23 48 15,000 720,000 8% 57,600 
24-26 30 22,000 660,000 8% 52,800 
27-36 10 45,000 450,000 8% 36,000 
37-44 3 69,000 207,000 8% 16,600 
45-54 1 82,000 .82,000 8% 6,600 
55-85 0 94,000 

TOTAL 503 $1,192,800 

r'j 
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The annual net return for future recreational boats is calculated to be 
$1,192,800 for the 25th year of project life. The annual benefits are 
figured as a 25-year increasing graoient series followed by a 25-year 
constant period. The present worth value is amortized over 50 years at 
7-5/8 percent and combined with benefits to existing recreational boats 
·as shown. 

The benefit to be earned at the enO of the 25-year growth period is 
estimated to be $1,192,800. The. present worth of the growth pertod and 
the constant period is calculated as follows: 

a. $1,192,800 + 25 X 103.40 = $4,933,400 
b. $1,192,800 X 1.76 = 2,099,300 

Present worth = $7,032,700 

The equivalent annual benefit for recreation growth is: 

$7,032,700 X .07823 = 
Present recreational benefits 
Recreational benefits (Present and future) 

NED Ernp 1 oyment Benefits 

$ 550,200 
843,600 

$1,393,800 

Area redevelopment, or employment benefits are based on the determina­
tion of project construction effects in an area where unemployment and/or 
underemployment are persistent. 

These benefits are claimed as the impact that project construction will 
have on the local employment picture. Only the costs of major navigation 
features and mooring basin floats will be considered and these are 
estimated to be 50 percent machine and equipment and 50 percent labor. 
where local hire laws exist, as is the case in Seward, labor costs are 
expected to fall in a 30-40-30 ratio between the skilled, unskilled, and 
other categories, respectively. The labor force of the Seward area is 
estimated at 980 with 140 workers listed as unemployed at any point in 
time. About 100 laborers are required for project construction with 
local shares anticipated are shown in Table 8-8. 
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TABLE B-8 

NED EMPLOYMENT BENEFITS 

PLAN B ($) PLAN A ($) 

Total Costs - Navigation Features 15,159,700 12,060,000 

Portion Assigned to Labor (50%) 7,579,900 6,030,000 

Sk ill ed 2,274,000 1,809,000 
Unsk ill ed 3,031,900 2,412,000 
Other 2,274,000 1,809,000 

Local Shares 
Sk i lled (20%) 481,100 361,800 
Unski lled (75%) 2,405,300 1,809,000 
Other (30%) 121,600 542,700 

Applied Benefit Ratios. 
Sk i lled (0.43) 206,900 155,400 
Unskilled (0.58) 1,395,100 1,049,200 
Other (0.35) 252 2600 189,900 

Total 1,854,600 1,394,500 

Annua 1 Benefits (Total X 0.07823) 145,100 109,200 

Increasea Fish Catch 

Harbor expansion would allow further diversification of the fishing 
industry of the area. Longer'boats (80 plus feet) now fishing for shell­
fish could expand this resource and participate in development of the 
future bottomfish industry. Detailed research into future fisheries 
potential is very limited at this point, but National Marine Fisheries 
Service (NMFS) planners are agreed that considerable bottomfishing 
activity can be attributed to harbor expansion. An estimated increase in 
the bottomfish harvest of 8,000,000 pounds per year by U.S. fishermen 
would occur as a result of the recomnended harbor improvements at 
Seward. This would be accomplished by approximately 15 additional 
commercial fishing vessels based at Seward. A steady growth from present 
levels to the fully increased harvest would occur over an estimated 
10-year perioo. StatistiCs maintained by NMFS for 1981 indicate an 
average price of $0.11 to $0.12 per pound for all Alaskan bottomfish 
species. The fleet at Seward is expected to concentrate on the 
"convenience species," which are marketed as sticks or fillets at an 
average 1981 ex-vessel price of $0.15 to $0.17 per pound. A value of 
$0.15 per pound was applied in this analysis. Previous analyses of the 
net-to-gross ratios realized by vessel owners engaged in bottomfishing in 
Alaska have revealed an average net-to-gross ratio of 12.6 percent. The 
net profit of vessel owners from the increased harvest equates to the NED 
benefit of the recommended project in this category. The total present 
worth of this NED benefit is calculated as follows, over a 50-year 
project life at a current interest rate of 7 5/8 percent. 

(8,000,0001bs. X $0.15/lb X 0.126) 10 yrs. X 33.44/yr. = $505,600 
(8,000,0001bs. X $0.15/1b X 0.126 ) X 5.96 = 901 2200 

Total Present worth =$1,406,800 
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Expressed as an equivalent annual amount, the NED benefit for increased 
fish harvest is: 

$1,406,800 X 0.07823 = $1)0,100 

Harbor of Refuge Benefits 

Under existing conditions, Seward harbor is able to offer adequate 
protection to transient vessels during sUdden storms. However, as the 
number of transient boats using the harbor increases such protection will 
not be available to all boats. It is estimated that an expanded harbor 
would prevent $10,000 damage per year to three vessels. Harbor of refuge 
benefits are estimated at $30,000. 

Land Enhancement Benefits 

This category of benefits occurs as newly created or improvea land is put 
to a higher and better use as a result of project construction. The 
annual benefit increases the extent of local participation in the cost of 
general navigation features ~f the project. In the case of the south 
expansion, all federally assigned dredged material would be placed in a 
designated disposal site. Hence, no lana enhancement may be claimed. 
However, federally and locally owned dredged material from the Nash Road 
site that can be utilized for land enhancement is 1,029,400 cubic yards 
(35% Federal, 65% local). Under such an arrangement a total of 35 acres 
could be enhanced and employed as a staging area. This acreage is 
otherwise subject to tidal influence and of no economic value. However, 
with enhancement, local realtors indicate a per acre value of $15,000 
based on comparative waterside parcels. Of the total acreage to be 
affected, 35 percent would be the result of Federal effort and 65 percent 
a local effort, but 100 percent is allocated as a local benefit as it 
results from local "associated ll costs and accrues to the local sponsor of 
the project. 

35 X $15,000 X .07823 X 1.0 = $41,100 

$U~MARY OF ALLOCATED BENEFITS 

A summary of the benefits earned by construction of the Nash Road Site 
and the percent of the total assigned and local interests are shown in 
Table B-9. 
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TABLE B":9 
SU~MARY OF NED BENEFITS-NASH ROAD 

Type of Benefits 

Damage Reduction 
Recreation Boats 
Commercial Boats 
Harbor Facilities 

Labor Savings 
Charter Boats 
Recreational Boats 
Increase Fish Catch 
Harbor of Refuge 
Land enhancement 
Annual Benefit 

Allocated ~enefits 
Tota 1 Federa 1 

$ 86,300 
145,000 

5,000 
27,000 
98,300 

1,393,800 
110,100 
30,000 
41,100 

= $1,936,600 

$ 43,150 
145,000 

5,000 
27,000 
98,300 

696,900 
110,100 
30,000 

° $1,155,450 

Local 

$ 43,150 

696,900 

41,100 
$781,' 50 

Employment Benefit = 145,100 65,300 79,800 
$2,081,700 $1,220,750 $860,950 

BIC Analysis (Plan tl, Nash Road) 

Annual Benefit = $2,081,700 = 1.5 
Annual Costs = $1,387,700 
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ENGINEERING CRITERIA 

GENERAL 

The following general criteria have been adopted to guide in formulating 
small boat harbor navigation improvement plans for the Seward vicinity: 

1. The selected plan should be consistent with local and State goals 
for harbor development; 

2. The selected plan must conform to local land use planning; 

3. Dimensions of the selected plan should be adequate to accommodate 
expected user fleet size for the present and foreseeable future; and 

4. Adequate aCcess should be available in the area of the selected 
plan. 

In aadition to the general criteria, specific technical considera­
tions have influenced formulation plans. Because all alternative sites 
ana the existing harbor are subjected to equal wave forces, only one set 
of aeterminants is aerivea. Major technical considerations are as 
fo 11 ows ~ 

. Sedimentation 

Marine waters in the Seward area are relatively clear with few suspended 
seaiments except during tidal movement and storm wave activity when a 
slight increase in turbidity occurs. As a result of incoming streams 
during the previous geological eras, extensive sediment deposits occurred 
in the coves and in upper Resurrection Bay. Glacial streams continue to 
contribute silt to Resurrection Bay. 

Tides and Currents 

Alaska coastlines fronting the north Pacific Ocean are subject to two 
diurnal· tioes of relatively great range resulting in extreme currents 
among the islands and inlets. Tidal currents at Seward are derived from 
1979 Tidal Current Tables, Pacific Coast North American and Asia 
(NOAA-U.S. Department of Commerce). 
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The following currents are no'ted at Seward: 

Maximum Currents (knots) 

Vel. Ratio Ebb 
FloOd Ebb 

Flood 
Direction Ave. Vel. Direction Ave. Vel. 

0.3 0.5 1.0 1.7 

Currents in Resurection bay indicate a relationship that ebb velocity 
exceeds flood velocity except when influenced by strong onshore winds, 
and then only at the surface. 

The tidal prism is inadequate to flush freshwater dilution from the 
existing harbor t thereby resulting in shell ice formation in winter 
months. Local boat owners voice complaints about this condition for 
which there appears no solution. 

Local tides in Resurrection Bay are as follows: 

Datum Plane 

Highest tide observed 
Mean higher high water 
Mean hi gh water 
Mean tide level 
Mean low water 
Mean lower low water (1VILLw) 
Lowest tide observed 

Elevation Referred to MLLw 
Tide 

14.9 
10.5 
9.6 
5.4 
1.3 
0.0 

-4.8 

In surrmarYt the extreme range of tide,in the harbor is about 19.7 feet; 
the mean range is 8.3 feet; and the diurnal range is 10.5 feet. Because 
of the harbor's location at the head of the bay, tidal currents are 
negligible and pose no difficulty to navigation. Conversly, however, the 
harbor is openly exposed to southerly winds converging on the entire 
length of the bay, resulting in generation of waves of sufficient magni­
tude to prohibit small boat navigation. Southeasterly winds cause 
considerable difficulty to vessels approaching or leaving the deep-draft 
docks. Offshore winds from the north move down from the valley at the 
head of the bay and generate choppy seas that hinder the navigation of 
the smaller craft. Direct easterly winds of any appreciable intensity 
create a wave disturbance through the entrance to the small boat basin. 
In the past, this has caused slight shoaling in the entry channel. 
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CLIIVIATULOGY 

The climate of Seward is maritime in character with rather mild winters 
and cool summers. The north-south orientation of Resurrection Bay 
generally limits cloudy skies and precipitation to those days when winds 
are from the south. The mean annual precipitation for this area is 67.8 
inches based on 44 years of record. The protected location makes 
possible higher summer temperatures and lower winter temperatures than 
observed at other Pacific Coast areas. Temperatures reach 70 degrees an 
average of 11 days each year, usually during July and August. The pre­
vailing northerly flow of air during winter months brings cold air from 
the interior of the Kenai Peninsula into the Seward area with tempera­
tures dropping to 0 degrees or lower almost every winter. with southerly 
winds, however, temperaturesouring winter months can be mild. 

The orientation of the bay and the valley at the head of the bay 
restricts the prevailing winos to either a northerly or southerly direc­
tion. wind speeds of 25 mph or higher can be expected an average of 2 or 
3 days each month during October through March, about 1 day per month in 
April· and September and less than 1 day in 2 years in summer months. In 
summer the rare occurrences of high winos may come either from the south 
or north; however, in the winter season high winds generally blow from a 
northerly direction. The highest winds occur during the winter with an 
intense st0l4 m in the eastern Gulf of Alaska coupled with a high pressure 
system over interior Alaska, which brings strong turbulent northerly flow 
down the valleys into the Seward area. 

Fog can be expected an average of 1 or 2 days during the winter 
increasing through spring and summer to a maximum in August and September 
when fog occurs an average of 8 to 10 days a month. Thunderstorms are 
infrequent, occurring an average of less than once in 2 years. 
Resurrection Bay is ice free year round except near the head of the bay 
where sheet ice forms as a result of freshwater streams. 

wind Analysis 

The topography surrounding Seward causes high winds to be channeled 
either up Resurrection Bay from the south or down Resurrection River from 
the northwest. Some rather high winds also originate in the wide valley 
to the northeast. During the 10 years of record, the highest wind 
observed with at least 1 hour duration was 44 miles per hour from the 
north-northwest. The highest observed wind on Resurrection Bay was from 
the south-southeast at 37 miles per hour. This information is based on 
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data from a U.S. weather Bureau anemometer at the Seward airport located 
about 2 miles northeast of the harbor. 

The design wind derivation follows procedures as outlined in ETL 
1110-2-221 and the Shore Protection Manual (SPM). wind velocity and 
duration exceedance frequencies were derived from a statistical analysis 
of data from a local anemometer (See Figure C-1) and adjusted to 
overwater wind speeds at the 30-foot level. The adjusted 50-year 
recurrence wind, the effective fetch and the 5MB curves (Figure 3-15 in 
S~I) were then used to develop the speed-duration curves shown in Figure 
C-2. The effective fetch was developed using the procedures as outlined 

. in the SAM, section 3.432. The effective fetch was calculated as 4.7 
statute miles (See Figure C-3). Figure C-2 indicates a critical adjusted 
overwater oesign wind speed of 63 mph and a corresponding duration of 47 
minutes. 

wave heights were also evaluated usin9 the JONSwOP method for comparison 
with the 5MB (Sverdrup Munk-Bretschnelder) method. A straight-line fetch 
of 17 statute miles was used "in the JONSl-fOP equations. A comparison of 
the results for both methods is shown below. The 5MB results were used 
for structure design. 

Fetch Length 
Adjusted critical wind speed 
Duration 
Deep water Significant wave Height 
wave Period 

Significant wave 

SVlB JONSwOP 

4.7 mi 
63.0 mph 
47.0 min 
6.2 ft 
5.3 sec 

7.5 mi 
82.0 mph 
91.0 min 
6.8 ft 
4.7 sec 

water depths in Resurrection Bay exceed 20 to 30 fathoms, therefore a 
deepwater wave analysis was used. The deepwater significant wave height 
and wave period for the critical 50-year wind event was determined using 
Figure 3-15 on page 3-36 of the SPM. The wave length of deepwater waves 
;s given by equation 2-8 on page 2-10 of the SPM. For a 2100 wave 
approach direction, the 50-year significant wave height was calculated as 
6.2 feet, with a wave period of 5.3 seconds and a wave length of 144 feet. 

Refraction and ~hoa1;ng 

A shoaling coefficient was calculated for the Nash Road Site according to 
the procedures in the SA"1, pages 2-29 ano 30, for a depth at the 
structure of 18.3 feet (highest estimated tide) and 6.2-foot wave with a 
wav~ length of 144 feet. From Table C-l (SPM), the shoaling coefficient 
was calculated as Ks = 0.9178. Refraction diagrams were developed for 
half tide and high tiae conditions from the 210 0 direction with the 
following results. 

High Tiae Kr = 0.8451 
Half Tide Kr = 0.8606 
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NOTES 

1. Frequency curves were based on 11 complete years 
of data between 1970-1981 

2. Data was fitted to a Log-Pearson Type III 
distribution with zero skew. 

3. Frequency curves derived using criteria 
established in W.R.C. Bulletin 17b, with 
computed probability. 

4. The anemometer is located on the Alaska 
Railroad dock at the head of Resurrection Bay. 

~ 

Exceedence Interval - Years 

SEWARD HARBOR ANALYSIS 

1500 -2400 

DCM MAR 82 

FIGURE C-l 
0.1 O? 1(1 :,or, A ('1 ~f\ ,:..r· 

/) 

~lOO 
90 
80 ~ 

..c: 

......... 
70 

60 c 
'r-

50 
>-
.4J 
Or-
U 
0 

40 .-
(!J 
> 
"0 

30 
s:: 

Or-
3: 

20 



100 

A 
D 
J 
U 80 S 
T 
E 
D 

W 60 
I 
N 

'( D 
0'1 

I 40 

D 

M 20 
P 
H 

o 

o 

FIGURE C-10. 5MB WIND VELOCITY-DURATION CURVES 
REFERENCE ETL 1110-2-221, JULY 1982 

Ir--t'::. WIND FREQL ENCY ANALYSIS I 
G---8WIND FOR i. • 7 STATUTE MILl I- FETCH 

, 

~ ...... 
...... 
• · · · · · · \ 

• · • 
I. "-

1'1-. 
m . 

I . 
\ 
\ , 
, 

\ . 
I p, 

, , , , , , , , , 
\ 

, , 
b 

I 
o 60 120 180 

WIND DURATION# MINUTES FIGURE C-2 

240 

.!) 



: ""rI' 

., . 
J 

$ 

( : 
! 

f ~ , 

, , 
ii j 
\ , 
\ I 

I 
i' 
\ \ 

i ) ~ 
\ , \ Ui 

~(d 
" \'j! 

C ... nM \. / f ( 
\,,, If 

\ / ') 

". /\ '. J ,.;f 

j' 

/ 
\ \ 

\ I 
~ ! 

( 

i \ ,..., 

,~. 

,It".,), . , 

, \ 

o 

~', 
i ' 

t • • • • 

STATtlTE "I LES 

. 1 MIlan Sea Leve 1. '-ntAu" Interval Is 100 feet, oat
1

U111 MII!n Lowr Low Watlr • ...., v, in feet, Datum s Depth Curves are 

C-7 



A refraction diagram was developed for high tide from the 1830 direction 
(see Figure C-5). Fourth of July Creek Point effectively cuts off waves 
from that direction approaching the breakwater however, it is very 
aifficult to estimate the effect on waVe height due to refraction and 
diffraction·. A refraction coefficient of 0.85 was assumed. 

Breaking ~ave Conaition 

Breaking wave conaitions were investigated as outlined in Section 2.62 of 
the SPM. Using a deepwater wave height of 6.3 feet, a wave length of 144 
feet and a beach slope of 0.033 (1:30), the wave height at breaking was 
calculatea to be 6.17 teet, and the depth of water at the breaking wave 
was calculated to be 6.97 feet. Results indicate that at tiaal 
elevations between +9 to +14.8 feet MLL~, nonbreaking wave conditions 
would exist at the structure. At tidal elevations between +1 to +9 feet 
MLLw, breaking wave conditions would exist on parts of the breakwater. 
below tidal elevations of +1 MLLw, most waves would break before reaching 
the structures. A breaking wave condition was assumed for breakwater 
desi gn. 

C-8 



c' Desi2n Wave 

The design wave was ca1cu1atedas the product of the 50-year deep water 
significant wave (6.3 feet), the shoaling coefficient (0.9178), and the 
refraction coefficient (0.85). The design wave incident at the structure 
was calculated to be 4.9 feet. 

Diffract i on Ana lys is 

A diffraction analysis was performed using methods as outlined in para. 
2.42 on page 2-81 of the SPM. The predominant winds are from the south 
to southeasterly directions and should have little effect on the entrance 
of the harbor. A wave approaching from a bearing of 2100 was used in the 
analysis to represent wave rays from 2000 to 222°. The diffraction 
analysis indicated a wave as high as 1.5 feet could be transmitted into 
the entrance channel and maneuvering area. Since the predominant winds 
are from the south to southeast, this occurrence should be quite rare. 
The mooring areas of the harbor should be adequately protected at all 
times. 

Similar refraction, shoaling and diffraction analyses were accomplished 
for the south expansion plan and the diffraction diagram is shown in 
Figure C-7. 

BREAKWATER DESIGN 

Slope 

The inner and outer breakwater slopes were chosen as 1 vertical to 1.5 
horizontal, since this was judged to be the minimum stable side slope and 
is least costly to construct. 

Armor Stone Dimensions and Thickness 

The unit weight of individual armor stone, in the primary and secondary 
cover layers was determined by equation 7-110 in the SPM. Breaking wave 
stability coefficients of 2.9 for the head of the breakwater and 3.5 for 
the trunk of the breakwater were used in the equation. The design wave 
height of 4.9 feet and a unit weight for the quarry stone of 
approximately 165 pounds per cubic foot were used. Accordingly, the 
required weight of the rock at the head of the structure was calculated 
to be approximately 1,200 pounds and 1,000 pounds along the trunk of the 
structure. The primary cover layer of quarry stone could range from 75 
to 125 percent of the average armor stone weight. Using an average of 
1,100 pounds to base the rock size, the maximum stone weight would be 
1,375 pounds and the minimum stone weight would be 825 pounds. The 
secondary layer should be composed of rock one tenth to one fifteenth the 
weight of the average primary armor stone weight. Material sizes for 
breakwater construction are summarized below: 
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1. Armor Layer. Minimum weight of 825 pounds to maximum weight of 
1375 pounds with 75 percent being over 1,100 pounds. 

2. Secondary Layer. Maximum weight of 825 pounds to minimum weight 
of 25 pounds well graded. 

3. Core. Quarry spa11s less than 25 pounds. 

The thicknesses. of the armor stone layer and secondary stone layer were 
calculated using equation 7-13, page 7-209 of the SPM for rough quarry 
stone with random placement two armor units thick. The primary cover 
layer thickness was calculated to be 4 feet. The secondary thickness 
layer was calculated to be 2 feet. The entrance channel side slope would 
also require protection with 2 feet of secondary rock due to the 
potential for wave action on the ehttance channel side slopes low tide. 

Wave Runup, Crest Elevation, and Crest Width-

Based on the criteria set forth in SPM the run up of the design wave on 
the breakwater was calculated to be 5.1 feet. The runup added to the 
highest observed tide of +14.8 feet MLLW and rounded to the nearest foot 
gave a required breakwater crest elevation of +20 feet MLLW. Since the 
Nash Road site is more protected than the existing harbor site and the 
existing harbor breakwater at elevation +18 MLLW has sustained no 
Significant damage since 1965, the crest height was reduced to +18 MLLW. 
The crest width was calculated to be 6 feet, which would accomodate at 
least 3 armor units across the top. 

Minimum Entry Width 

The entrance channel width was designed to accommodate vessels 40 feet in 
beam. The minimum channel width for two-way traffic, allowing for one 
beam 'Width clearance between vessels and one beam width side clearance 
for each vessel, is equivalent to five beam widths, or 200 feet. 

Harbdr Depth 

The rrarbor depths were based upon the following relationship: 

h = R + C + I + Z + D - L 
where: 

h = depth 
R = depth measurement tolerance, 1.0' 
C = min keel clearance, 0.5' 
I = ship response to waves, 0.5 1 
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L - squat and trim allowance, 
entrance channel 2.0' 
mooring basin 1.0' 

o = araft, 0.1 .tin~s ships length 
Design Fleet Length (ft.) 

18 - 26 
27 - 44 
45 - 84 
84 - 100 

L = design water level, 

substituting the values we get 
h = 1.0' + 0.5 1 + 0.5 1 + Z + 0 - L 
h = 2.0' + Z + D - L 
Entrance channel h = 4 + 0 - L 
Mooring basin h = 3 + D - L 

Draft (ft.) 
31 

51 
91 

10 1 

Using L = - 4' MLL~ as the design water level 

Draft 
3 
5 
9 

10 

(ft. ) Mooring 
-10 
-12 
-16 
-17 

Ba sin ( ft. M L Ll>. ) 

controlling 
depths 

Entrance Channel 
MLLl>. ft. 

-11 . 
-13 
-17 
-18 controlling 

depths 

The aoove harbor depths would allow 98.7 percent of the fleet to use the 
harbor 100 percent of the time, without any difficulties. 
The remaining 1.3 percent cou1~ encounter difficulty within the mooring 
basin. Fleet breakdown is Shown below. 

Boat Lengths {ft.) 
Types 18 - 26 27 - 44 45 - 84 85 - 100 Total 

Existing 
Transient 123 78 37 12 250 

Existing wait 
Li sted 161 56 5 2 224 

Existing 
Trailored 252 9 61 

Commercial 
Future 
Future 

Charter 5 15 15 35 
Future 

Recreational 405 92 6 503 
Total 746 250 63 14 .1073 
% of Total 69.5 92.8 98.7 100% 

The breakwater des i gn cross sections are shown on Plates 1 and 2. 
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FOUNDATION INVESTIGATION 
SEWARD SMALL BOAT HARBOR 

NASH ROAD SITE 

PURPOSE AND SCOPE OF INVESTIGATION 

This investigation was initiated to obtain design data for preparation of . 
a detailed project report. The investigation includes analysis of 
previous exploration in the vicinity and the accomplishment and analysis 
of necessary additional explorations to determine the character of 
material to be dredged and the suitability of foundation conditions for 
rockfill breakwater construction. 

LOCATION AND PHYSICAL FEATURES 

The Nash Road site is located in the northeast corner of Resurrection Bay 
near the end of Nash Road. Elevation of the existing bottom ranges from 
about 0 to -2 MLLW, with a rapid drop-off near the end of the proposed 
entrance channel. The surface soils are silty sands and gravels, and the 
adjoining beach is covered with gravel. The land to the east and 
northeast slopes upward from the beach, with very little area available 
for dredged disposal. Most of the site is accessible by tracked vehicle 
when the tide is below elevation 0 MLLW! 

PREVIOUS EXPLORATIONS 

The Nash Road site was investigated by the Seattle District Corps of 
Engineers in 1964, following the destruction of the Seward port 
facilities in the Good Friday earthquak~. A total of nine wash borings 
were completed in the vicinity; six of these were close to the proposed 
harbor, and varied in depth from 38 to 73 feet. Samples and blow counts 
were taken using a standard 2-inch 0.0.: split spoon sampler and the soils 
were visually classified in the field. 

The soils encountered in several of these borings were classified as 
clay, however, it appears that the classifications were based on visual 
inspection in the field, and that no samples were taken to laboratory for 
testing. 

FIELD INVESTIGATION AND LABORATORY TESTS 

Six additional test borings were drilled in April 1981 using an 8-inch 
hollow stem auger. Each of the holes was drilled to a depth of 30 feet, 
and 2-inch drive samples were taken at 5-foot intervals for penetration 
resistance and laboratory classification. Three shelby-tube samples were 
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taken in the area previously classified as clay to verify the 
classification and to provide shear and consolidation test samples. 
Location of the test holes is shown on the accompanying drawings, and 
logs of the holes and gradation curves for the laboratory analyzed 
samples are attached. The shelby tube samples (3) were sent to Alaska 
Test1ab for analysis, and a copy of their report is attached. 

DISCUSSION AND RECOMMENDATIONS 

On the basis of this investigation, it is determined that the soils in 
the area of the proposed small boat harbor consist of silty sand and 
sandy silt. ·No clay was found in any of the test borings. The gravelly 
layers encountered in holes AP-2 and AP-6 were of the same type as found 
on the adjoining beach, and could be continuous beneath the sand and silt 
deposits. Blow counts for the soil ranged from eight blows per foot to 
57 blows per foot, averaging about 12, which indicates a medium relative 
density, and which will provide adequate bearing strength for the 
relatively light loads imposed by the breakwaters. Triaxial shear tests 
of the sandy silt samples from test hole AP-5 gave an average friction 
angle of 200 , which confirms the adequacy of the weakest soil layers to 
support the proposed breakwater. Based on consolidation tests made on 
these same samples, the expected settlement of a breakwater constructed 
to elevation +18 MLLW is conservatively estimated to be slightly more 
than one foot. Most of this will occur during the placement of fill, so 
that little settlement should be expected after construction is 
completed. Little or no foundation treatment will be required prior to 
placing fill for the breakwater and silt barrier, as the near surface 
materials are clean and free of objectionable materials. No cobbles or 
boulders were found in the test borings, and no problems are anticipated 
in dredging the materials in the harbor area. It is recommended that 
basin and channel side slopes be dredged to one vertical on three 
horizontal. Some of the dredged material can be utilized to construct a 
parking or staging area along the beach. This material should be 
contained by a rock spalls dike at least ten feet wide at the top and 
brought up in stages as the fill progresses. It may be possible to use 
additional remaining dredged material for the construction of proposed 
port facilities at Fourth of July Creek, which will be built about one 
mile to the south of this project. 

The primary source of armor rock is located at an existing quarry at the 
head of 4th of July Creek, 3-4 miles from the Seward Small Boat Harbor 
site. There is an estimated total volume of 3 million cubic yards of 
rock available at this site. Samples tested by MRO Lab No. 82/30C 
revealed the rock to be a dark gray, fine-grained, metagraywacke cut by 
thin vein1ets of white quartz and calcite with very little evidence of 
weathering. Test results from NPO Lab No. 1787 are as follows: 
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C.: 

Test 

Specific Gravity, BSSD . 

Absorption, % 

. Los Angeles Abrasion 
% Loss @ 100 rev 

% Loss @ 500 rev 

Soundness by Accelerated Freezing and Thawing 
(% Loss by Weight @ 300 cycles) 

Ethylene Glycol Immersion 

Soundness by Wetting-Drying (% Loss by ~eight. 
@ 300 cycles) 

Results 

2.71 .. 

0.3 

3. 1 

. 11.9 

0.1 

No Loss 

0.2 . 

the city of Seward, Alaska is currently constructing a port facility -at 
the mouth of 4th of July Creek and p1an~ to use 110,000 cubic yards of 
the quarried rock in the port construction. The largest riprap required 
for the port will be in the 1,300 to 2,~OO pounds size range. It is not 
known at this time when the city will complete their riprap requirements. 

An alternate source of armor material is the city's Lowell Point quarry 
located approximately 1-1/2 miles south of town. This site produced the 
armor rock used in the existing boat harbor. Future development at the 
Lowell Point site is not recommended for the following reasons: (a) 
longer haul distance to boat harbor sit~ and (b) the existing quarry has 
an extremely high working face with no access to the top. 
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) Alasf<a Testlab' 
r-------------------------------- .. "' .. ~-- .... 

An"horage, Alaska 99503 

May 18, 1981 
W.O. #A19755 

District Engineer 
Corps of Engineers 
P.O. Box 7002 
Anchorage J Alaska 99510 

Attention: Mr. Del Thomas 

Reference: Shelby Tube Samples 
DAC W85-81-M-0491 

Dear Mr. Thomas: 

Enclosed please find the results of triaxial J consoi idation J 

and classification tests, which were performed on three sam­
ples of a marine si It. 

P I ease ca I I if you have any quest ions regard i ng these resu I ts. 

MIi:Lf1q 
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Very truly yours, 

ALASKA TEST LAB 

/ /' / 
hA~/~t'-L-

Mark Holum 
Geotechnical Engineer 

Appt~oved : 

l2) ILnL (~'0J[S ___ . __ 
t·' e I v i n R. N j C tl 0 I S J P. E ' 

rat'tner 



TRIAXIAL TESTS 

Several factors influenced the traxial test results and ~ro­

duced conditions which al low various interpretations. The 

foremost problem is .interpreting a group of tests which V'/ere 

performed on several distinct soi Is. 

Differences between the 

compos i t i on as seen j n 

and organic material. 

samples also vary. 

three soil samples include different 

the various amounts of shells, silt, 

The overconso I idat i on rat i os' of the 

Pore pressure measurements were not taken dur i ng the t2S ts. 

Hence a I I data represent tota I stresses. The plot of the 

total stress generally indicates a material with a smal i angle 

of internal friction (¢ = 17° 27°) with little or no cohe­

sion, ifit is assumed that no significant soil stnlc~Llre 

differences exist between the ttH'ee samples. However, the 

sarnp.le taken at a depth of 241 fai led at a high strain which 

probably also indicates a· high pore pressure. Hence the 

effective friction angle may be higher or lower Ulan 27°. 

Plots of strain and deviator stress indicate the deepest S<'::nl­

pie (30') behaves as an over'consot idatecJ soi I} but the other 

tvio samp I es are nOI'ma I 1 Y canso 1 i dated. Hence, Lhe Casagrande 

method of determinino maximum con~·.ol idation pr'essure appears 

to give i neons is len L r'esul Ls. Th is po i n tis cI i scussed i r. the 

.consol idation secLion. 

StleZlr fai lure occllrr-c:cJ on well clerincd pl.:mo::. fDr' s2im!)les 

taken ill 20 and 30 feel} bliL the one fr'orn 2) feet fai INI by 

bulging at tha cenLer. 

-1-
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TRIAXIAL TEST SUMMARY 

'Before Confining Deviator Strain 
Pressure Str~ss to 

Depth (a3) nla») a Max. Deviator Strt'~s 

(feet) iP.£Q Cps i) (psi) (%) _5% 1 

20-30 116 ' ,90.1 14.0 15.3 5.6 10.4 15.3 

25-28 116 85.5 28.0 49.1 18.7 16.4 35.3 46.6 

30-33 121 84.1 . 55;5 46.9 4.6 35.7 

,.. 
- I. -
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CONSOLIDATION TESTS 

Three compression tests 

range of .3 or higher. 

yi e I ded compress i on i nd ices in the 

These values are typical of marine 

sediments found along the south coast of Alaska. 

The Casagrande method of determining previous overburdeR pres­

sure. \./as used. Th is is essent i a I I Y a graph i ca I method with 

I i·ttle theoritical justification. rt does indicate that these 

depos its are moderate I y over·conso I i dated. We have not; ced 

that many recent mar i ne depos its have been overconso I ida ted 

due to dissication. 

A conservative approach to construction on soi I which rei ies 

on Casagrande's method of determining past pressure is to 

assume no overconsol idation when calculating settlement. 

Hence~ settlement is given by: 

IOg10 6,p' + Po 

Po 

- 3 -
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UNITED STATES 

DEPARTMENT OF THE INTERIOR 
FISH AND WILDLIFE SERVICE 

1011 E. TUDOR RD. 
IN REPL,Y REFER TO: ANCHORAGE, ALASKA 99503 

(907) 276-3800. 

R7·' 

Colonel Lee R. Nunn 
District Engineer 
Alaska District 
Corps of Engineers 
P.O. Box 1002 

. Anchorage, Alaska 99510 

Dear Colonel Nunn: 

1 9 JUt 'n)?9 

Re: Seward Small Boat Harbor 
Coordination Act Report 

This letter constitutes our Final Coordination Act Report on the unauthor­
ized Seward Small Boat Harbor expansion project in Seward, Alaska. The 
report addresses the expansion's projected impacts on fish and wildlife 
resources. It, has been prepared under the authority of and in accordance 
with theproviaions of the Fish and Wildlife Coordination Act (48 Stat. 
401, as amended'; '16 U.S.C. 661 et. seq.). This report is for inclusion 
in your study report being prepared persuant to a Committee on Public 
Works of the United States Senate resolution of September 9, 1970. Our 
evaluations are based on your Stage II Report (March 1978), project 
engineering data provided by your staff, and biological data gathered by 
Fish and Wildlife Service staff. This report supersedes our draft Coordina­
tion Act Report dated December 21, 1978, and includes evaluation of the 
Nash Road alternative site. This report has received the concurrence of 
the Alaska Department of Fish and Game and the National Marine Fisheries 
Service as indicated by the attached letters dated July 2, 1979. 

Introduc,tion 

The project area is located in the northwest corner of Resurrection Bay 
at Seward, approximately 120 miles south of Anchorage, Alaska. The bay 
is a glacial fjord with steep slopes that drop to depths of 300 to 700 
feet. It is surrounded by the Kenai Mountains which rise 'abruptly to 
elevations of 2,000 to 5,000 feet except where incised by river valleys. 
Winds are influenced by the north-south orientation of Resurrection Bay. 
During April through September, winds are predominately from the south, 
whereas northerly winds occur during the rest of the year. 
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Due to its protected waters and strategic location, a marine based economy 
has developed in Seward. It is a center of commercial fishing and is 
well known for sports fishing and its famous silver salmon derby. Seward 
is also the marine terminus for the Alaska Railroad and provides facilities 
for petroleum exploration vessels, timber shipments, the Alaska Marine 
Ferry System, and the University of Alaska Marine Institute. 

The town of Seward is sited on a narrow alluvial fan of Lowell Creek. 
Marine clays, silt, and sand underlie much of the city. In areas where 
these deposits were th~ckest, massive submarine slides occurred during 
the 1964 earthquake. The earthquake destroyed the city's harbor which 
was located just south of the present facility. 

The eXisting harbor was constructed in 1964-65 with funds from the Office 
of Emergency Planning. In moving the harbor north of the high risk 
earthquake area, nearly 50% of a nearby brackish water lagoon was filled 
to provide fast1and for shoreside facilities. It provided habitat for 
more than 600 migrating coho salmon (Oncorhynchus kisutch), and several 
hundred pink (~ gorbuscha) and sockeye salmon ~ nerka) (Rtetze, 1964). 
The lagoon is still utilized to some extent by salmon, but its size has 
been reduced until· only that portion lying west of the Seward Highway 
remains. Since freshwater from the lagoon would have created icing 
problems in the harbor, its outlet was diverted through a ditch which 
enters the bay south of the harbor. 

The present harbor has approximately 465 berths for vessels of various 
sizes, an open faced city dock, a dry dock grid, a boat lift, and a 
four-lane loading ramp for small boats. The harbor is utilized primarily 
by commercial vessels which have preference for mooring. Recreational 
boats are generally trailer mounted and are launched daily. There are, 
however, facilities for up to 68 recreational boats in shallow water. 

Large vessels utilize the Alaska Railroad dock east of the boat harbor or 
the Fourth Avenue dock south of town. Local sponsors have expressed 
interest in facilities for deep, medium, and shallow draft vessels. A 
Section 107 Reconnaissance Report prepared in 1976 concluded that medium 
and deep draft navigation improvements are not feasible for Federal 
participation; however, such improvements may be economical for state, 
local, or private interests. 

Project Description 

There have been seven alternative project sites considered for the expan­
sion of the Seward Small Boat Harbor; these include the Lowell Point 
site, the Townsite location, the Southward extension, the Eastward extension, 
the Alaska Railroad East site, the Nash Road site, and the Fourth of July 
Creek site (Figure 1). Of these sites, all but the Southward and Nash 
Road alternatives have been determined by the Corps to be infeasible for 
a variety of reasons, such as cost or engineering problems. This report 
describes resources and impacts involving the Southward and Nash Road 
sites only. 
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c The Southward expansion would consist of a 1,350-foot main breakwater and 
a 8S0-foot breakwater extension with a crest elevation of 18 feet mean 
lower low water (MLLW). The existing stub breakwater would be removed 
and the hooked end of the eXisting breakwater would be extended 850 feet 
to provide a new entrance channel (Fig. 2). The profile of the Lagoon 
outlet channel at the Fourth Avenue culvert would be modified. It would 
provide an invert depth of 1.4 feet at the harbor, then rise to +7.0 
feet, the level cif the existing channel, approximately 80 feet downstream 
of Fourth Avenue. A tide gate would be installed at the Fourth Avenue 
culvert to maintain eXisting salinity levels in the lagoon and yet accom-

modate the passage .of fish (Dunn, 1978) ~ , 

Approxiinately 11,000 cubic yards of material would be removed to create a 
200-foot wide and 15-f90t deep entrance and access channel. Development 
of mooring faciliti~s by local sponsors would require removal of an 
estimated 411,000 cubic yards of dredged 'material within the 30 acres 
immediately adjacent to the expansion and south along the townsite shore, 
buffer area (Fig. 3) •. The· City currently is developing plans for a 
greenbelt system along this high risk corridor which settled during the 
1964 earthquake (Johnson, 1979). . 

The Nash Road site is located 2 miles northeast of Seward, at the head of 
Resurrection Bay. .Nash Road, a secondary State highway lined with private 
dWellings, ends approximately 2,000 feet northwest of the proposed site. 
(The site has been relocated 1,200 feet south of the area designated in 
the original plans.) Installing a harbor at this location could be 
accomplished with 2,000 feet of breakwater along the west side, 1,000 
feet on the south side, and 1,500 feet of silt-barrier on the north side. 
TI1e area enclosed would be approximately 30 acres. A 200-foot wide 
entrance channel at -20 MLLW would provide access to a maneuvering channel 
and mooring area which would be dredged at varying depths from -20 feet 
(for bottom fishing trawlers) to -15 feet and -10 feet (for recreation 
boats) (Fig. 4). 

Dredged material (approximately 1.2 million cubic yards) would be used to 
construct 14 acres of fastland for a staging and parking area on the 
intertidal land owned by the City, and to construct the north silt-barrier 
as well as the core of the rock barrier. 

The breakwater enclosure would serve several purposes: (1) to protect 
the mooring basin from waves; (2) to cut off freshwater flows and silt 
deposition from the north; and (3) to divert migrating fish around the 
harbor. To help maintain water quality and allow passage of any stray 
fish within the harbor, a culvert (or culverts) would be installed at a 
chosen location toward the north end of the west breakwater.· This would 
allow free exchange of harbor ~ater with Resurrection Bay at mean higher 
high water (MHHW). 

Local interests would dredge a mooring basin within the enclosed area. 
Rock for the breakwaters is readily available from massive graywacke 
cliffs overhanging the site to the east. Power is available and water 
and sewer services would be developed. 
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Fisheries Resources 

Resurrection Bay supports the largest marine sport fishery for coho 
salmon in Alaska (Table 1). Incidental catches of pink and chinook 
salmon (~ tshawytscha) also occur in this fishery. Sockeye and chum 
salmon (0. keta) occur in the study area, but do not contribute to the 
fishery.--Other sports fish include rockfish (Sebastes spp.), lingcod 
(Ophiodon elongatus), and to a lesser extent, Pacific halibut (Hippoglossus 
stenolepis). 

The small boat harbor and adjacent intertidal and subtidal waters are 
utilized as spawning substrate for Pacific herring (Clupea harengus 
pallasi) in the spring~ Other inhabitants include: Pacific staghorn 
sculpin (Leptocottus armatus), starry flounder (Platichthys stellatus), 
Pacific cod (Gadus macrocephalus), Pacific tomcod (Microgadus proximus), 
and greenling (Hexagrammos spp.). 

Since 1960, funds appropriated under the Federal Aid in Fish Restoration 
Act have been utilized to enhance coho rearing habitat at Bear Lake and 
Seward Lagoon. Management at Bear Lake involves supplemental plants of 
coho fingerling, monitoring of smolt and adult migrations, and periodic 
rehabilitation including threespine stickleback (Gasterosteus aculeatus) 
control. . 

Seward Lagoon occupies approximately a 10-acre area directly west of the 
existing small boat harbor. It has a freshwater lens of about 1 foot, 
but salinity levels of 30 parts per thousand occur through much of the 
lagoon. These waters are utilized by Dolly Varden (Salvelinus malma) and 
about 100 coho and 50 sockeye salmon prior to ascending to spawning 
grounds in the Dairy Creek system (Ted McHenry, 1978a). The resultant 
fry rear in the lagoon or creek until smoltification. In May the lagoon 
is planted with approximately 100,000 coho smolts which mill around the 
small boat harbor and adjacent areas before moving into Resurrection Bay. 
Each plant contributes approximately 2,000 to 8,000 adult coho and 1,000 
to 4,000 jacks to the sport catch (McHenry, 1978b). The lagoon waters 
are discharged through an open ditch that is interrupted by culverts at 
the Seward Highway, Fourth Avenue, and at its outlet. The outlet has 
been placed at an elevation of +6.0 feet. Since mean high water is +9.7 
feet and mean low is +1.4 feet, access to the lagoon is not continuous. 
Returning adults consequently concentrate in very shallow waters and 
become susceptible to snagging. Smolts must also negotiate intertidal 
waters and are susceptible to predation by gulls (Larus spp.) and other 
fish-eating birds. 

Within the intertidal areas of the Southward harbor expansion, a benthic 
survey revealed no species of significant recreational or commercial 
importance. 'The infauna was dominated by the following families of 
polychaetes: Cirratulidae, Capitellidae, and Spionidae. The clam Macoma 
balthica was also common. Other groups occurring in the area included 
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Copepoda, Amphipoda, and Cumacea (Gardner, 1978). In the upper intertidal 
zone, the seaweed Fucus distichus dominated. Epifauna and infauna among 
the rocks and in the seaweed include: blue mussel (Mytilus edulis), 
barnacle (Balanus glandula), limpet (Collisellapelta), crescent gunnel 
(Pholis laeta), the isopod Idotea (Idotea) ochotensis and the polychaete 
Nereis (Neanthes) virens. 

Benthic surveys in the Nash Road site intertidal area showed only marginal 
productivity. Epifauna and ~piflora included blue mussel, acorn barnacles, 
limpets, isopods, rockweed (Fucus distichus), and green algae (Ulva spp.) 
(Nation, 1979). 

Subtidal investigation of the Nash Road site revealed that the area has 
low primary productivity; species observed included starry flounder 
(Platichthus spp.), seapen (Ptilosarcus spp.), cockles (Clinocardium 
nuttalli), and moon snails (Polinices draconis) (McGill ivary , 1979). The 
project area was found to be relatively flat (sloping to the southwest) 
and covered with sandy silt. Depths of -4.0 to -40.0 feet were encountered 
at m..LW. 

\Vildlife Resources 

Wetlands located at the head of Resurrection Bay are the most significant 
waterfowl habitat in -the project area. Due to limited breeding habitat, 
birds generally do not remain here, but move on to more suitable nesting 
sites. Waterfowl found in the bay or adjacent wetlands include: double­
crested cormorant (,Phalacrocorax auritus), black brant (Branta nigricans), 
mallard (Anas elatyrhynchos), pintail (~acuta), American wigeon (A. . 
americana), shoveler ~ clypeata), green-winged teal (!:. crecca carolinensis), 
lesser scaup (Aytha affinis), Barrow's goldeneye (Bucephala islandica), 
bufflehead (B. albeola), harlequin duck (Histrionicus histrionicus), surf 
scoter (Melarl:1tta eerspicillata), white-winged scoter (M. deglandi), and 
common merganser (Mergus merganser) (Brooks, 1976). Seabirds in the area 
include: glaucous-winged gull (Larus glaucescens), mew gull (~canus), 
common murre (Uria aalge), horned puffin (Fratercula conrniculata), 
black-legged kittiwake (Rissa tridactyla), and arctic tern (Sterna paradisaea) 
(LeResche and Hinman, 1973). The intertidal zone and nearshore waters 
are often utilized by some sea or bay ducks, gulls, double-crested cormorants, 
and shorebirds, including semipalmated plover (Charadrius semipalmatus), 
dowi tchers (Limnodromus~), dunlin (Calidris alpina), and sandpipers 
(Cal~ spp.). 

During subtidal investigation, harbor seals (Phoca vitulina) were observed 
outside the subtidal area of the Nash Road site. Cetaceans such as 
harbor porpoise (Phocoena phocoena) and dall porpoise (Phocoena dalli) 
may occasionally visit Resurrection Bay (Gusey, 1978). 

No threatened or endangered species as classified under the Endangered 
Species Act of 1973 are known to occur in the Seward area. 
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Major Project Impacts 

Dredging and building breakwaters to create the Southward expansion 
alterna,tive would effectively destroy approximately 30.0 acres of inter­
tidal and nearshore marine habitat. Infauna and other sessile marine 
invertebrates will be removed until recolonization occurs. Benthic 
sampling has indicated that productivity of this area is low and that no 
important shellfish habitat would be affected. Most species of fish 
would avoid the .area until construction disturbances have ceased. Inwater 
work conducted, from April through October would disturb several species 
of finfish (1. e. herring and salmon) which either spawn in the intertidal 
zone or migrate through the area. The Fourth Avenue culvert opening 
would be widened and thetidegate maintained to allow continued salmon 
spawning in the lagoon; however, increa'sed human activity and decreased 
water quality can be expected to disturb salmon. Returning adults may 
fail to spawn or be forced to utilize other streams; this could affect 
the natural run of the Dairy Creek system. In.creased suspended sediment 
during .early spring could smother herring eggs and result in gill abrasion 
in salmon smolts. Degraded water quality .will probably result from 
increased boat traffic and concurrent petrochemical discharge, onboard 
disposal ofsa~itarywastes, and surface runoff. 

No major impacts are . anticipated with the Lowell Point quarry site. 
There are no active seabird colonies nearby and the quarry site was used 
previously for dprap to build the existing harbor. 

Approximately 422,000 cubic yards (approximately 60 acres) of dredge 
material would be disposed of on uplands adjacent to and south of the 
project area (Petro, 1979). A levee or bulkhead would contain the fill 
and prevent shoreline erosion. This disposal site is a gravel and alder 
covered high risk area with depressions and metal debris remaining from 
the 1964 earthquake •. The City has plans for creation of a greenbelt 
along the shore; they look favorably upon filling and improvement of the 
shoreline. A greenbelt may even enhance bird usage of the area. 

The Nash Road alternative would have essentially the same primary impacts 
as the Southward expansion. Initial dredging would eliminate approximately 
30.0 acres of nearshore habitat. No major shellfish beds would be affected. 
Construction disturbances would be similar to those of the Southward 
expansion. Moving the project site 1,200 feet southward has eliminated 
the problem of enclosing the outlet of an unnamed anadromous fish stream 
(coho and pink salmon) at the end of Nash Road; however, increased human 
activity and boat traffic would probably disturb spawning and migrating 
adult salmon in the area. Localized dust, noise, and construction debris 
would degrade a previously undeveloped area. Breeding waterfowl utilize 
the wetlands surrounding the Resurrection River outlet north of the 
project site; increased use of Nash Road would increase dust and could 
impair the area for use as bird habitat. 

The graywacke cliffs at the site would be used as a source of riprap; no 
harmful effects are anticipated from use of this site for material. 
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Dredge spoils would eliminate an additional 14 acres of intertidal habitat, 
precluding eventual recolonization by benthic organisms. Parking and 
staging area construction would totally preclude the limited use as 
feeding area for all avifauna. No marine mammal impacts would be expected. 

Discussion 

Two alternative project sites, the Southward expansion and the Nash Road 
site, are evaluated in this report. Present project information on both 
alternatives show few differences in primary impacts to 'fish and wildlife 
resources; either alternative will meet current and projected harbor 
demands. Both alternatives would replace 30.0 acres of low productivity 
nearshore habitat with approximately 30.0 acres of dredged -15 to -20 
feet harbor. However, the Nash Road alternative involves filling of 14 
acres intertidal area, increased human activity in a previously undeveloped 
area in close proximity to wetlands, and mor~ frequent maintenance dredging. 
While both alternatives are biologically acceptable, we feel that the 
Southward expansion is the preferred site for the above reasons. 

Development of either site would provide facilities for the 1,687 vessels 
currently registered with, the Harbormaster; these include 87 commercial 
fishing vessels, 1,250 recreational boats, and a waiting list of 350 
additional boats of both types. More boats are expected to be registered 
as facilities are made available (Singleton, 1979). This effectively 
triples the present harbor capacity which now provides 465 mooring spaces. 

Increased traffic would contribute additional wastes, petroleum products, 
and pollutants from related activites into the harbor. Although culverts 
are planned for both alternatives, model studies have not been performed 
to determine flushing rates of the new facilities or estimate pollutant 
loads within the new facilities. Because adult salmon as well as Pacific 
herring would use harbor waters, there must be reasonable assurances that 

. flushing rates will be sufficient to maintain a favorable environment for 
these fishes and meet Alaska water quality standards. Harbor fueling 
facilities can be susceptible to accidental spills. Measures to prevent 
or contain discharges to harbor waters must be assured through preparation 
and implementation of spill prevention control and countermeasure plans 
as provided by 40 CFR 112. Furthermore, provisions to reduce vessel 
sewage discharges are provided under 33 CFR 159, Marine Sanitation Devices., 
To allow full implementation of this regulation, a shoreside pumpout . 
station must be provided by the local sponsors. 

Plans are being made by the City for a $7 million dollar water treatment 
plant adjacent to the existing harbor (Johnson, 1979). 

Comparative water quality data have been collected by Corps' staff at the 
alternative sites and existing harbor; these data will be used in the 
Stage III planning process and alternative selection (Vannice, 1979). 
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Planning of the proposed expansion requires measures to reduce dredging 
impacts through concurrent rather than chronologically separate local and 
federal excavations. To contafn turbidity plumes as much as possible, 
dredging should follow completion of the proposed breakwaters. Disturbances 
to the reproductive cycle of fishes can be minimized when work is conducted 
between November 1 and April 1. Safeguards to fish and wildlife resources 
also require that spoil from initial construction and any subsequent 
maintenance dredging be disposed of on upland sites. These sites should 
be maintained with·sufficient retention basins to allow only clean return 
flows to enter Resurrection Bay and adjacent streams. At the present 
accretion and erosion rates, projected maintenance dredging would be 
needed every 30 years at the Southward expansion and eXisting harbor 
areas. Maintenance dredging would be needed every 10 years at the Nash 
Road site due to the sandy silt substrate and deposition of material from 
the Resurrection River just north of the project area (Petro. 1979). 

The Fourth Avenue culvert opening would be enclosed by the Southward 
expansion alternative. Design of the harbor should in some way incorporate 
a non-navigable corridor between the south breakwater and the opening to 
the culvert system. Fish passage from the harbor directly to the culvert 
system should be included in the breakwater design. 

Recommendations 

We recommend that: 

1. Model studies be utilized to project flushing rates in the 
selected harbor and that the harbor be constructed only 
when conformance to Alaska water quality standards can be 
assured. 

2. The Southward expansion be chosen as the selected plan 
because it will have fewer impacts on fish and wildlife 
resources than the Nash Road alternative. 

3. All dredged spoil be disposed on uplands in such a manner 
as to avoid impact to wetlands, and only clean return flows 
from the dredged disposal site be allowed to enter the streams 
and waters of Resurrection Bay. 

4. A. semipervious bulkhead be constructed to contain spoil material 
and prevent excessive leaching if the Southward alternative is 
selected. 

5. If the Southward expansion alternative is selected. the Seward 
Lagoon outlet be located adjacent to a nonnavigable entrance at 
the south shoreline of the expanded harbor. This outlet shall 
have an invert elevation of -1.4 feet at the harbor then rise 
to +7.0 feet approximately 80 feet downstream of Fourth Avenue. 

6. Spill prevention control and countermeasure plans in compliance 
with Coast Guard requirements be described in future planning 
documents for the harbor. 
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7. All construction activities be conducted between November 1 
and April 1 to avoid disturbance of migrating and spawning 
herring and/or salmon. 

8. The U.S. Fish and Wildlife Service be given the opportunity 
to assess the overall project, including plans of local sponsors, 
when such additional data become available. 

We appreciate the cooperation shown by your staff during preparation of 
·this report. Please notify us of your proposed actions regarding our 
recommendations. We would appreciate notification of any changes in 
project plans so that we can revise or supplement this report as necessary. 

Sincerely yours, 

cc: AOES, WAES' 
ADF&G, NFMS, ADEC, EPA, Anchorage 
EPA, Seattle 
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January 11. 1979 

Mr. Gary L. Hic~an 
Assistant Area Director 
u.s. Department of the Interior 
Fish and Wildlife Service 
1011 East Tudor Road 
AnchorasJe, Alaska 99503 

Re: Seward Small Boat Harbor Draft Coordination Act. Report 

Dear Mr. Hickman: 

This office has received additional comments to the abovementioned draft 
Coordination Act report and ask that they be 'Incorporated with our 
initial response. 

page 5, e~ra. 2, 

1I ••• before moving into Prince William Sound." should read, " .... before 
moving into Resurrection Bay. II Or II ••• before moving into the Gulf of 
Alask.a." 

"Each plant contributes approximately 2,000 to 4,000 adult coho ••• " 
should read, 'IEach plant contributes approximately 2,000 to 8,000 adult 
coho ••• " 

eage 11 p para • .! and page 14, reconmendation 9 

Rather than the stated inwater construction period between September and 
March we feel it should occupy the period between November 1 ~nd· April 

~ .'.", 1. 

Table 1 

Estimated Effort (man-days) for 1970. should read 27,125 rather than 
26,485. For 1971. should read 26.485 rather than 30,125. 

Again. thank you fo~ the opportunity to comment. 

Sincerely, 
.;' :-~")"~" .. ,. ---,,, .. ,. 

:.~--,:/;~~' '7 /.~:,,; --~~~ ... ~, ----
/:,. I' .. ,," / ,"..,.... /.',;.". /.,. .' \' 

Thomas W. Trent 
Regional Supervisor 
Habitat Protection Section 
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Hr. KefthSchre1ner 
Area flfrector 
U.S. Fish and ~fndl1fe Service 
1011 [ Tudor noad 
!·\IIchorage tAl aska 99503 

Ocar Mr. Schreiner: 

The Corps of Engi ncers revi C\" COr.r.lCnts on the rovi sed coordi na t i on ac t 
report for the proposed S~\i/ard small boat harborar~ U1 yen belo\-i. These 
corilllcnts h~ve already been discusse:J ~/ith ,:s. lLltion of your staff so 
that the 15 July schedule for submission of the final coordinatiun act 
report can be Iil.:t. 

1. Page 6, paragraph 3: cl1ffs are r:lassfvc ~rltY\'lack1e. 

2. Page 13.. paragraph 2: sec COllr.1ent 1. 

3. Page 13. paragraph 1, last sentence: It 15 conceivable that 
flash Road \/ou1 d be paved in the future .1 f thh SI-:1a 11 boat harbor proposal 
\taS selected. thusel ir.:linat1ng 1!;':pact from dust. It \-/ould be better 
stated; n ••• 111crcased use ·of ~'ash Road may increase dust and hl;'1li1r 
the arca for usc as bird habitat. II 

4. Page 15, parclf}raph 3: Dredging cannot he dehyed until after 
the brcakiJuters are completed because dredr;e lil.:1ter1als are needed for 
construction of the breakwaters. 

5. Page 17. Rccor;r:l:!ndation 1: ,~. rlode1 circulation study \/as dona 
for the Homer Small !3oat liaruor expansion. It HilS found thi'lt the ovcl'i111 
circulation and mixing characteristics are 'Jood "ud that expansion of 
th~ Hor('.cr Spit Ilarbor docs not prescnt any conditions that would result 
1n any regions of poor drculatioll or flush1n'J. lhe harbor conf1guration 
and t1dal range and fluctuation for both of the S(~Hard harbor alternatives 
are bas 1ea lly the sar.lc as the liorlCr harbor prOI}OSa 1. The Ja til uSl::d for 
a circulation model study on Se\-/ard \iould not be siqn1f1cantly different 
than that used for I!oner, therefore the results Hou1d be basically the 
same. for this reason a cfrculntion study \/111 not be done for ~,~wJrd. 

, .-
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NP~·nl-rL-(l' 
111"'. Keith Schreiner 

Water quality tests taken in 11ay 1979 in the cxistiniJ harbor and in the 
proposed south exp~ms ion area indicate that there are no \later l1ual1ty 
preL 1 erns at tli is t tela. 

6. Pa'ge 17. I':tconr,.endationJ: Dredge spail 1:121Y be used for tideland 
f111s for water dcper1t1cnt and \later oriented uses. This \'1111 apply to 
the Nash Hoad pr'oposal for drcuge ·uatcrial disposal. Suitclble upland 
sHes arc ,fIot available and the ililpacts associated '11th upland disposal 
are far greater than those assochtcd \lith disposal 'n the thlal are!. 
The south expansion alternative plans call fOI' u:'lland dispos'-ll of dred9c 
lila te rial _" .' 

7. Page 13. RCcOfII'.1(!:ndation 5: Encb individual fuel st~tion Cpf~rator 
is rcquirl.!d I.>y tbe Co~st Guard to have cl spt1l V,revention contl"ol snd 
CouHt~nncllSut'e plan before they can operate Hithin a slrJll t:Oilt harl.>or. 
These plans liinl not be developed by the operator until after" the slllall 
boat harbor is bul1 t and ther~forc Cilnnot be descri bed in the Corps 
future planning document. 

S. Pal]e 1S t R.ccor.Jil~ndation G: Th1s til1C franle 1s vcryrestr1cthe 
for completing construction activities. j'bre s~ec1f1c information 1$ 
needed on ~(hy construction activit1es nre restrictr:d to ltovcmbar 1 
through April 1 ~ ~/hat, type of en vi ronmcntal impacts could be expected 
if canst,Auct1on \ler.:: to occur outs1::fo of the tin.:.! franes 'liven? Are 
there t1nJe periods that arE! more critical for sa11,\on ~p~u-minq or other 
cl1viron~U(:ntal concerns LetHccn fl.rril 1 and October 311 Possibly certain 
types of construction activ1ticscould occur outsido of the ti,:1e fral~c 
given durin~ a lass critical period. !Iol'c info,uation is nceded Latore 
a cccis10n cnn be made on construction time. 

If you have any questions please contact Sandra Vannice of P\y staff at 
752-3861. 

, Sincerely, 

JJ\Y K. SflP[R 
Chief. [ligillccrlna llivis ion 

J. \luly 1979 
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2. .Fish and Wildlife and Endangered Species 
Coordination Letters 





United States Department of the Interior 

FISH AND WILDLIFE SERVICE 
IN REPLY REFER TO: Western Al"aska Ecological Services 

733 W. 4th Avenue, Suite 101 
WAES Anchorage, Alaska 99501 

(907) 271-4575 • 

Colonel Lee R. Nunn 
District Engineer 1 Z S[P 1991 
Alaska Dist!'.1ct 
Corps of Engineers 
P.O. Box 7002 
Anchorage; Alaska 99510 

Dear Colonel Nunn: 

Re: Seward Small Boat Harbor 
Design Revisions 

The U.S. Fish and Wildlife Service (FWS) has reviewed the design revisions 
for the Seward Small Boat Harbor project; Nash Road sHe. This letter is 
in accord with the provisions of the Fish and Wildlife Coordination Act 
(48 Stat. 401; as amended; 16 U.S.C. 661 et seq.) and refers to our 19 
July 1979 Final Coordination Act (CA) Report. 

TIle original design (Figure 1) entailed construction of 2;000 feet of 
breakwater on the west side; 1,000 feet on the south side, and 1,500 feet 
of sllt-barrier on the north side. The enclosed area would be·approximately 
30 acres. A 200-foot-wide entrance channel at -20 mean lower low water 
(MLUJ) would have provided access to a mooring area dredged to varying 
depths ranging from -20 feet to -10 feet. 

Dredged material (approximately 1.2 million cubic yards) was to be used 
to construct 14 acres of staging and parking areas on the intertidal land 
owned by the city of Seward. 

The Corps of Engineers (CE) has revised the breakwater designs to provide 
better flushing and higher water quality within the enclosure. The 
newest design (Figure 2) entails 2,600 feet of breakwater on the west, 
1,800 feet on the north, and 1,400 feet on the south. The south breakwater 
has been realigned and moved north approximately 400 feet. The enclosed 
area would still be approximately 30 acres and the 200-foot entrance 
channel would be dredged to -18 feet. 

Dredged material amounts have been recalculated and now amount to 1.3 
million cubIc yards. Also, the staging area has been expanded to 48 
acres, with the assumption that the dredged material, which is largely 
compacted silt, will expand after removal from the breakwater areas. 

Although the above design plans will be in essentially the same site as 
the plans assessed in our CA Report, the FWS did an additional subtidal 
investigation of the area to determine any changes in biological communities 

E-19 



Colonel Lee R. Nunn Page 2 

since the CA Report was issued (see attached dive report);, als0 7 the 
Corps I Environmental Sect.ion collected samples of intertidal benthic 
organisms (see attached list). 

Additional data collected shows no significant changes in the productivity 
of the harbor site in'tertidal area. Therefore. the impacts and recommenda­

,tions discussed.in our Final CA Report have adequately addressed our 
concerns for this project. Unless further design changes'are made 7 we 
believe ;that no additional studies will be. warranted, and no supplements 

.to the Final CA Report will need to be made. 

Should you have additional questions or information concerning this 
project. please call Mary Lynn Nation at our Western Alaska Ecological 
Services office. 

Sincerely. 

Field Supervisor 

Attachments 

cc: FWS-ROES 
ADF&G.NMFS, ADEC. OCM, Juneau 
ADF&G, NMFS. ADEC. EPA, Anchorage 
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UNITED STATES GOVERNMENT 

.. memorandum 
u.s. FISH AND WILDLIFE SERVICE 

WESTERN ALASKA ECOLOGICAL SERVICES 
733 W. 4th Avenue, Suite 101 

Anchorage, Alaska 99501 
(907) 271-4575 

TO: Bob Bowker , Field Supervisor 

FROM: 

SUBJECT: 

Dave Ferrell, F&W~iologist () j{.? DATE: '1- /c../-l?/ 

Seward Small Boat Harbor (Nash Road Site) Subtidal Investigation 

. Introduction 

On September. 10, 1981, a subtidal investigation was conducted at the 
site of the Corps of Engineers' proposed Seward Small Boat Harbor. 
The boat harbor site has been relocated northward approximately 400 
feet. The south breakwater is now located approximately 100 feet 
north of the abandoned Army Dock. 

Objectives 

Investigate subtidal habitat at boat harbor site in order to assess 
project impacts associated with harbor construction. 

Methods 

SCUBA was utilized for underwater investigation. Dive was made from 
Zodiak situated approximately 100 meters off-shore, 100 meters north 
of·Army Dock on the east shore of Resurrection Bay. Depth, substrate, 
and flora and fauna were recorded. 

Results 

Date: 
T' lie: 

Dlve Time: 
Bearing: 

Visibility: 

Depth 

September 10, 1981 
R' 1\ t I I : 00 ". m. 
12:45 to 1:30 
20" 
5' - 10' 

10' Benthos was flat And consisted of silt/mud becoming quite 
turbid when disturbed. Occasional stands of eel grass 
(Zostera) present. Epibenthos: cockles (Clinocardium 
nuttall). Macoma. Mytllus, unident Lfied worms. 
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15 1 SlIt/mud substrate. occasIonal tree stump and other debrIs 
(Beer cans). School of PacIfIc herring encountered. Numerous 
small and occasIonal large ( 121) soles (yellowfln sole?). 
One unidentified blenny. 

35 1 SlIt/mud substrate. Slope of approximately 30°. No Zostera. 
VisIbIlIty less than 5 feet. One large sun star (Pycnopodia 

. hel1antholdes). 

Up ApproxImately .400 meters off-shore. 

General assessment IndIcates that thIs subti4al area Is impoverIshed 
due to the slIt/mud substrate and lack of rocky habItat for kelp and 
other invertebrate attachment. Increased turbIdity due to dredging 
may impact adjacent areas. Placement of rock jetties wIll provide 
some compensating habltat. IntertIdal flll will not be particularly 
dIsruptive. Some salmon jumpers seen In the area (pinks?) and balt . 
fish moving through. Placement of harbor at this location should not 
significantly affect salmon mIgrations. It is recommended that, if 
possible. jetties are constructed prior to dredging basin to minimIze 
turbidity problems. Maintenance dredging at this site may be long-term 
in nature. 
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SEWARD, ALASKA - 6 June 1981 

INTERTIDAL SAMPLING 

Phylum Annelida 
Class Polychaeta 

Family Spionidae 

Fami ly Nereidae 
Nereis 

Family Nephtyidae 
Nephtys 

Class Oligochaeta 

Family Tubificidae 

Phyl urn Mollusca 
Class Bivalvia 

Family Tellinidae 
Macoma balthica 
Macoma nusuta 
Clinocardium nuttallii 

Phylum Arthropoda 
Subphylum Crustacea 

Class Malacostraca 

Cancer magister (Dungeness Crab) 

Order Isopoda 
Family Sphaeromatidae 

Order Amph ipoda 
Family Gammaridae 

Mi sce 11 aneous 

Phaeophyta (Brown Algae) 

Fucus 
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January 18, 1980 

,Mr. Jay K. Soper 
Chief, Engineering Division 
Department of the Army 
Alaska District Corp~ of Engineers 
P.O. Box 7002 
Anchorage, Alaska 99510 

Dear Mr. Soper: 

l)\UIII:U ~IAIt::::;, UEI-lAHIIVli.:NI UF COMi\iIUH.;' 
National Oceanic and Atmospheric Administration 
f:.J, i i01la l Marine FishBr'ip-s SP-YOP1:(!(?-

}'. (). lJox 1 668 
Juneau~ Alaska 99802 

This i~ in response to you~ letter requesting our analysis of the 
potential fishery resources that will be processed through major ports 
on the Gulf of Alaska within the next ten years. 

The 1979-80 Optimum Yield (OY) set by the North Pacific Fisheries Management 
Council (NPFMC) for the Gulf of Alaska fishery resources is 376,000 mt. 
(approximately 827,200,000 pounds), ThS Gulf of Alaska encompasses the 
area between '1700West longitude and 132 40'W longitude as defined by the 
NPFMC. The Gulf of Alaska is divided into three regulatory areas as 
shown on the attached chart which also notes the approxi.mate location of 
the major ports. 

We believe we can make a fairly safe assumption that within ten years 
virtually all of the current OY in the Gulf of Alaska will be harvested 
by U.S. fisheries. We project that 60-65 per cent of that a~ount will 
be processed in shorebased facilities. The r~minder will be received 
'by floating processors whose fishing fleet and processing vessel(s) 
will either 'use the port facilities as a base or for supply, maintenance 
and shelter. 

The current OY designated for the three Gulf of Alaska areas are: 

Eastern - 75,000 mt (165?000,OOO pounds) 
Central - 198,000 mt (435,600,000 pounds) 
Western - 103,000 mt (226,600,000 pounds) 

TOTAL 376,000 mt (827~200,000 pounds) 
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It should be noted, however, that the areas have limited relationship 
to the source of fish which will be received by a particular processing 
faci 1 i ty or port. The areas were set up by the NPFMC for management· 
reasons with OY's and other quota figures assigned to an area. In 
actuality with the current technology and that which is expected to be 
developed for freezing and holding fresh fish, fish will be delivered 
from any area to any port. . 

There will likely be one or more seafood processing facilities 1n the 
communities listed below capable of processing between 5 and 150 million 
pounds of bottomfish either exclusively or in conjunction with the more 
traditional species. 

We have projected the following essentially judgment estimates of the 
total quantity of bottomfish which will be delivered to the respective 
ports listed. . 

Port 
Ketchikan 
Petersburg 

Kake 

Sitka 

Yakutat 

Cordova 

Valdez 

Seward 

Homer 

Kenai 

Kodi ak 

Sand Point 

Chignik 

King Cove 

Cold Bay 

Dutch Harbor 

TOTAL 

. E-25 

Millions of Pounds 
10-15 
10-20 

5-10 

10-20 

10-30 

10-25 

·5-10 

10-20 

20-30 

10-15 

100-150 

10.,.15 

10-15 

20-30 

20-30 

50 .. 100 

315-520 
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Dutch Harbor, Cold Bay and Ki rig Cove wi 11 also recei ve deli veri es of 
fish from the Bering Sea. It is likely that ports as far eastw(lrd as 
Kodiak will receive some deliveries from the Bering Sea and Western 
Aleutians. '. 

There are.other ports in Southeast Alaska. which are expected to have 
some processing of bottomfish primarily from inshore waters. These 
include Craig/Klawak, Hydaburg, Juneau, Angoon, Haines and Pelican. 
Quantities of bottomfish processed will likely range from 2.0 to 5.0 
mill ion pounds in each community.' '., . 

j. 

We hope this information will h~lp you' in your projections. Let'usknow 
if other.data is needed. 

S~»kne~ 
Wal ter G. Jones' '6 7 \J 
Chief, Fisheries Development 

Attachment 
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December 27, 1979 

Colonel Lee R. Nunn 
District Engineer , 
Alaska District, Corps of Engineers 
P.O. Box ·7002 . 
Anchorage, Alaska 9951Q 

Oear.Colonel Nunn: 

UNITED STATES DEPARTMENT .OF COMMERCE 
National Oceanic and Atmospheric Administration 
National Marine Fisheries Service 
P. Q. Box 1668 C' 
Juneau, Alaska 99802 . 

This responds to your letters of November 16, 1979, and November 21, 
1979, in which you requested infonnation on endangered and threatened 
species which might occur in the vicinity of proposed boat harbors at 
Seward, Cordova,and Homer (November 16 letter) and that at Kake (Nov­
ember 21 letter). We have no knowledge of threatened species that may 
be present in these areas but a number of endangered great whales are in 
the general areas seasonally. 

Seward 

Gray whales migrate along the Gulf of Alaska coast and may be found in 
outer parts of Resurrection Bay. Sei, fin, blue, blatk-right, humpback, 
and sperm whales have been Sighted in the northern Gulf of Alaska. 

Homer 

Endangered whales occurring seasonally south and east of the Barren 
Islands include gray, sei, fin, black-right, blue, humpback and spenn. 
Occasional sightings of fin whales have been made in Kachemak Bay. 

Cordova 

Gray whales occur in the northern Gulf of Alaska and are found in both 
Hinchinbrook and Montague entrances to Prince William Sound (PWS). 
Humpback whales have spring, summer, and fall residence in PWS with the 
majority of sightings made in the western portion (Knight Island Passage, 
Chenega, and Perry and Naked Islands). Fin whales enter PWS in the May­
June period during their migration to the Ber"ing Sea. Sei whales have 
also been Sighted in PWS •. 

Kake 

. Frederick Sound in the vicinity of Kake is a major concentration area 
for humpback whales. They tend to concentrate in the northeastern 
portion near The Brothers. We have no record of sightings in the im­
mediate Kake area. 
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While there ;s a general· paucity of information concerning the distri­
bution of endangered whales, we believe that these species are apt to 
occupy waters in the vicinity of the proposed boat harbors infrequently. 
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UNITED STATES 

DEPARTMENT OF THE INTERIOR 
FISH AND WILDliFE SERVICE 

1011 E. TUDORRD. 
N REPLY REfER TO: (SE) , ANCHORAGE, ALASKA 99503 

R7·1 

19071 276·3800 

Colonel Lee R. Nunn, District Engineer 
Department, of the Army 

,Alaska District, Corps of Engineers 
P.O. Box 7002 
Anchorage, Alaska 99510' 

Dear Colonel Nunn: 

3 0 i~OV 1879 

This responds to your November 14, 1979, request for identification of 
proposed or listed threatened or endangered species ,which may be affected 
by construction of small boat harbors at Seward, Cordova and Homer, 
Alaska. Based on the best informatton currently available to us, nei.ther 
listed species nor species proposed for listing are known to occur in or 
near the proposed project areas. 

You may, therefore, conclude that preparation of a biological assessment 
as identified in Section7(c) of the Endangered Species Act of 1973, as 
amended, is unnecessary and that further consultation is not presently 
required. However, if new information indicates the possible presence 
of endangered or threatened species or if species occurring in the 
affected area are subsequently listed, it will be necessary to initiate 
Section 7 consultation. 

Thank you for your timely ,request and for your interest in endangered 
species. If we can provide additional information, please contact us. 

()SincerelY'/J . 

lb/J?/~ 
ACHrigArea Director 
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riP AEN-Pl-EH 

f-lr. ilarry l. Rfetze 
Area lit rector 
Nationdl P~r1n. Fisheries Servtce 
P.O. Box 1663 
Juneau. Alaska 99302 

Dear Pa-. RIebe: 

1'1 IIov 1'17'1 

.' As required by Section 7 of tbe Endangered Species Act 011973. the 
Corps of Engineers requests that your offfce proYfd~ 1nfo~atfon on any 
listed en~ngered Or' taNltoned l!iarine species. species proposed for 
listing and their critical bab1tat th~ ~ be present in the areas of 
Ute proposed Seward, Cordova, and Ifoo!er S~ll Boat Harbors. Inclosed 
are ~P$ sbowing the location of the proposed .harbor alternltives. 

A slonal' letter is beIng sent to U .. S. fish and Ui1dl1fe Servfce request­
ing 1nfonnaUon on endangered or threauned terrestrial species. Both 
the letters and responses "111 be fncluded in the ~rlS's. If you bay. 
any questions please contact Y.1111a~ Lloyd of ~ staff at 752-2572. 

3 Incls 
As stated 

Sincerely. 

LEE R. :n.."H.'f 
Colonel. Corps of Engineers 
Di$trict Engineer 
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DEPARTMENT OF THE ARMY 
ALASKA DISTRICT. CORPS OF ENGINEERS 

P.O. BOX 7002 

REPLY TO 

ATTENTION OF: " . 

NPAEN-PL-EN 

Mr. Keith Schreiner 
Area Director 

ANCHORAGE. AL.ASKA 99510 

U.S. Fish and Wildlife Service 
1011 E Tudor Road 
Anchorage, Alaska 99503 

Dear Mr. Schreiner: 

14 NOV '979 

As required by Section 7 of the Endangered Species Act of 1973, the 
Corps of Engineers requests that your office provide information on any 
listed endangered or threatened terrestrial species, species proposed 
for listing and their critical habitat that may be present in the areas 
of the proposed Seward, Cordova, and Homer Small Boat Harbors. Inclosed 
are maps showing the location of the proposed harbor alternatives. 

A similar letter is being sent to National Marin~ Fisheries Service 
requesting information on endangered -or threatened marine species. Both 
the letters and responses will be included in the DEIS's. If you have 
any questions pl ease contact Wi 11 iam L1 oyd of my staff at 752-2572. 

3 Incls 
As stated 

Sincerely, 

dt?AL 
LEE R. NUNN 
Colonel, Corps of Engineers 
District Engineer 

E-3-2 
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October 4, 1979 

. Department of the Army 
Alaska District, Corps of Engineers 
P. O. Box. 7002 
Anchorage, Alaska 99510 

Attention: Mr. Jay Soper, Chief of Engineering 

Gentlemen: 

JA Y S. HAMMOND, GOVERNOR 

. 131 RASPBERRY ROAD 
! ANCHORAGE IIfII1 

Re: Se\'Iard Small Boat Harbor Draft Coordination Act Report 

On 11 January 1979, we addressed the subject Draft Coordination Act 
Report to U.S. Fish and Wildlife Service (copy attached). One of the 
comments was that inwater construction should occur between 1 November 
and 1 April. We have re-evaluated our position and feel that area 
fisheries resources could best be protected by holding inwater work to 
the periods of 15 June to 10 August and 1 November to 15 April. By not 
working inwater between 15 April and 15 June and also, 10 August to 1 
November, there should be no appreciable conflict between construction 
activity and anadromous fish migration and rearing and herring spawning. 

Thank you for consulting us. 

S i ncet'e ly , 

Ronald O. Skoog, c~sstoner 

~~- ) (~c./A~ 276 

BY: Bruce M. Barrett 
Projects Review Coordinator 
Habitat Protection Section 

cc: R. Bowker, USFWS 
1. McHenry, ADF&G 
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3. Coordination Letters for the Archeological 
and Historical ·Preservation Act of 1974 





~ S, 1981 

... ' i!3O-2-1 

1Ir. It. E. Moore. . 
(;b.:.I.of, Eng{neerlug Div1a1oo. 
.u.asl;a nistrlct, Corps of Eng:laee:ra 
,. o. Box 7002 

• jDcborags, Alaska 99510 

; . 

lJcb..1ect: Seward SM11 l50at Ha'Cbor Hav.f.Sat.1on Imp:z:o,lbCtLt Project 

J)e.U Hr. Moore: 

V. haVe rerle.wed the subject ~ aDd lIOttl4 li1r.e to offer tha 
followJ.ng coz:=r.ont8: 

I't'.ATR HlSIOlUC PlmSImVATIQ.'f OFnCmt 

'J.: . 

Jo probable~.. Should cultural resourcetI be found duri..as tbe 
~, va nquest that the project ens;!neer b41t al11JO'tk which 
.-:y disturb such TeSourees , contact us Sa.msedial:ely. Xf there are at:l7 
tfUeSt1ons, please ea11 OJ: write TJ D1l.l.ip1ane of t1d8 offf.ca. 

.. . 'lhe proposed action 1.a cons1ateat vlth the Alaska Coastal ~ 
host'lUIl'. h1st~ preh1stor1c and .~1ogf.cal..~ 8teadaz'l!·. 

. . 

1tobert I). Shari 
State RUtorl.c Preservation Off1ear 

J1:Att PAR£; :PI..ANl\'ING 

'.lhe proposed action :f.a CODJ'dsteu.t v1tb the A.l.aska Coastal Hanagemea.t 
Irogram'. ftC%'eAtion standard. . -

tAml Am> V.A.mB. CONSEE.VA7'IOK mID G:ftAN'l P!OGIWI 
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.( 
iSMAY 19B1 

NPAn:-PL-EN 

~ir. Por,ert Sha~ 
State Historic Preserv~tion Officer 
(19 ~arphouse Dr., Suite 210 
AnchoYi'£!E, Alaska 99~Ol 

Dear ~. r. Shaw: 

The inclosed map indicates the location of a quarry site ~e propose to 
use dur; rig the construct ion phase of the Seward Snla 11 Boat Harbor 
Navigation Improvement Project. . 

Or. John E. Lobdell of Anc.horage Corrcr.unity College pas examined the 
'ourth of July Creek area in conjunction with stucies conducted for the 

City of Seward Marine Industrial Park development, and did not locate any 
sirnificant cultural resources. Our quarry site is within the project 
area of the Marine Industrial Park and will, in fact, be used by the city 
as quarry before the Corps of Engineer uses it. 

In light of Dr. Lobdell's survey we feel it will be unnecessary for us to 
test further for cultural resources before using this quarry_ Does your 
office concur in this matter? 

Should there be any questions please contact Ms. Julia Steele at 752-2572. 

Sincerely. 

1 Incl HARlAr.. E. "'{JORE 
As stateci Chief. [n~ineer;nQ Division 

reference: lobdell, John E. 
1980 Archaeological and Historic Resources in the vicinity of the 
Ifroposed land Use Area of Fourth of July Creek.. Seward, Alaska (Final 
Draft). A report in Environ~~nta1 Ass€ss"~nt, City of Seward, Marine 
Industrial Park. Prepared by OTT Water Engineers ~s a subconsultant to 
r~nt~ry/Ou~dra Joint Venture. 

MFR: Self -exp 1 anatory. 
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DEPARTMENT OF NATlJRALRESOIJRCES 
DIVISION OF PARKS 

June 14, 1979 

File No.: 1130-2-1 

Subject: Nash Rd. Alternative: Seward, Small Boat 
Harbor Expansion 

G. R. Robertson 
COL, Corps of Engineers 
P. O. Box 7002 
Anchorage AK 99510 

Dear Sir/Madam: 

JAY S. HAMMOND, GOVERNOR 

619 Warehouse Dr., Suite 210 
Anchorage, Alaska 99501 

We have reviewed the above proposal and would like to offer the following 
comments: 

STATE HISTORIC PRESERVATION OFFICER 

No probable impac~s. Should cultural resources be found during the construction, 
we request that the project engineer halt all work which may disturb such resources 
and contact us immediately. 

~'2?~~ 
William S. Hanab1e 
State Historic Preservation Officer 

STATE PARK PLANNING 

No objection. Every effort should be made to insure that.adequate use support 
facilities such as toilets, parking, trails, etc. are incorporated into the 
design of the harbor as significant public use can be expected. We would be happy 
to review and comment on future comprehensive design plans. 

STATEWIDE RECREATION SERVICES 

Concur 

LWCF 

No comment 

Sincerely, 

!IJ~~ 
~ Terry A. McWilliams 
~ Director, Parks E-36 
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· Corps .of Engineers 

NPI\Ct{-Pl-[i. 

Mr. ~illiam S. Han~bal 
State Historical Prescrv1tion Officer 
Milska Department of fid.tllT'ol Resom'ces 
619 Warehous~ Drive, Suite 210 
I\llchora~c. Alaska 99501 

Dear f1r. H~naba 1 : 

Your· office pr'ovided the Corps of Engineers wHhhistoricu1. cultural 
and archeological information on the proposed ~xpansion of Seward Small 
Soat Harbnr. 1n il letter dated lS December 1978. Since that til"!e t an 
additional alternative, ~sh Road. has been added as a result of pub11c 
request at 0 25 October 1978 pl.tbl1c workshop. 

\If' would 1 H:c to rcques t that your 0 Hi c:c pro'l1 de! the Corps of ~"9i fleers 
rd th exi st ing archC"oloryica 1 and hist.oricill info.,.., tim; nn tne~W~aa~ 
site nnd with any raCOhlIIlendations you feel are nccess~ry. \4e ,,.(ou1d 
appreciate recr.ivin(j this inf(H'''I1lation as soon as possible to aid us in 
cur planning for this field seaSon. A description of the NclSh noad site 
is given be10\',. 

Nash Road alterMtive is located two miles rlOl .. theast of Seward, at the 
hf.!llc of Resurrection 13:1Y. Nash Road. Jl secolHJ~ry Stata higtMay, ends 
approximately 2,000 feet northwest of the proposed site. Dredged rr!ate­
rials \lI)uld be dhr1f)scd of on nearby uplands to the east whe,'o this 
material ",.'111 be used to construct :t staging and park1n~ art"a on the 
tidelands owned by the city. Rock. for bre~J·.··!atcr construction "lill he 
taken ft'or: c1 ifrs adjacent to t!t~ project sHe. 1\ print has been 
inclosed shQw1n9 the lociltlon of thl1 pro!,osed site and CjUolrry location. 
I f you n,we any questions plcilsp. contilct Sandra Van/lice, 152-3fl61 t of 
r.Q' staff. 

1 Inc1 
As stated 

Sincerely, 

GEORGE n. ROB(RT~ON 
Coloncol, Corrs of f:nclinecrs 
Dist~tct Engineer -

E':'37 
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DEPARTMENT OF N&rIJRAL RESOlJRCES 
DIVISION OF PARK.S 

January l1, 1979 

Re: 1130-2-1 

Mr. Jay K. Soper 
Chief~ Engineering Division 
Alaska District, Corps of Engineers 
P.O. Box 7002 
Anchorage, Alaska 99510 

Dear Mr. Soper: 

JAY S. HAMMOND, GOVERNOR 

Terry A. McWilliams, Director 

619 Warehouse Dr., Suite 210 
Anchorage, Alaska 99501 

Reference your letter of 4 January 1979 clarifying the proposed locations 
of quarrying activities for the Seward boat harbor expansion project. A 
telephone conversation with Mr. Ed Curtis has resolved our concerns, 
with Mr. Curtis indicating that the actual construction work will not be 
at Lowell Point, but at locations further north along Lowell Point Road. 
We therefore withdraw our recommendation for an archaeological survey 
with regard to the Seward boat harbor expansion project. 

Should we be able to be of any further assistance, please do not hesitate 
to contact us. 

Sincerely, 

~1ftr.~ 
State Historic Preservation Officer 

TLD:clk 
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Corp~ of Engineers 

i·IPAEN-PL-R 

tir. \H 111 ar:l S. tlanab 1 e. SBPO 
State of Alaska Division of Pdrks 
619 ~Iarchollse Ave. Sui te 210 
Anchorage, Alaska 99501 

Dear !~r. l1anilble: 

... 

This is in r~spvnsa to your letter of 15 December 1973 (flap: 1130-2-1) 
\r1 th your conr.lcnts on bO<'lt harbor expans ton at lIoner, Port Lions and 
Seward. f\laska .We "dsh to clnri fy the location of llroposed quarry 
sites for Se\~ard. 

Quarrying "li1l take place ':~ the base of cliffs along the Lm'/ell Point 
Road, in existing disturbed areas\'lh1ch have previously been quarried. 
It therefore seems vlproLable that cultur~l resources could .ba endangered. 
Do you concur? 

In the event that alternativp. quarry sHes should be proposed. Ue Nill 
contact you for an evaluation. ---

11camthile should you have questions platls'! contact t~r. td Curtis of II1Y 
staff (752-3461). 

Sincerely yours, 

JJ\Y K. seWER 
Chief. Enfjineer1ng Division 
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j. JAY S. HAMMOND, GOVERNOR 

Terry A. McWilliams, Director 

DEl)Alt1.'~IEI\l1J' OF NMUllAL ltESOUltCES 
DIVISION OF PARKS / 619 Warehouse Dr., Suite 210 

Anchorage, Alaska 99501 

December 15, 1978 

Re:· .1130-2-1 

Jay K. Soper 
Chief, Engineering Division 
Alaska District, Corps of Engineers 
Box 7002 
Anchorage, Alaska 99510 

Dear Hr. Soper: 

This ofUce has reviewed the proposti1s' to expand the small hoat harbors 
at Homer, Port Lions, and Seward, Alaska. Our comments are as folLows: 

(1 ) For the Homer project, onr revie,., incUcates that the proposed 
(,:,p<lli~dnn !II;),)' direct.!y 'iIllP;lct Aln::J.:;l ""I'il:.lj!C R(,:';nll1"'(' ''';lInrc .. 
(i\lII\S) si IE' nu, SEL-On. This is HH ilhorigina1 site, at ~;Ili('h 

no archaeological testing has taken place. Because of the 
potential significance of SEL-077, a pre-construction archae­
ological survey is recommended under provisions of Title 36, Code 
of Federal Regulations, part 800. Enclosed please find a copl" 
of your project location map showing where the site is situatl,?d. 
Horeover, the propo~ed quarry site .at Gray Cliff may also be the 
location of curr~nt.Ly unknown and significant aboriginal sub-r 
sistance sites. Therefore, a pre-construction survey is also 
reconnnendeu for that location. The other two possible quarry 
sites, Sadie Cove and Watch Po:int, are archaeo1ogically cleared. 
We note that a specific site for t:he dispOSt,!l of Jrcuged mntcda.l 
lI<1s not yet \wcn se l.ccted, <111<1 we shnl1 look fonrnrd to revie1dng 
that area prior to such activiticR taking place there. 

(2) Our study of the Port Lions PI~opo::;:Ll inuicates no conflict, or 
likely conflict, with cultural resources. 

(3) The Seward Harbor expansion proposn1, also does not appear to be 
in conE lict wi th cultural resou rc(~s of significnnt value. Hm-lever, 
we arc concerned with your proposal to initiate quarrying opel~a tions 
at Lm_ell Point. According to local traditi.ons, Lowell Point may 
be the site of the Russian Post Voskressenski where the ship 

I 
£.!loenJx was constructed. Therefore, pri.or to any work at Low(!ll 
Point, we recommend an archaeological survey under provision of 
36 CFR 800. E-40 



Jay K. Soper 
December 15, 1978 
Page 2 

Sho\lld you have any questions concerning the above please do not 
hesitate to contact us. 

Sincerely, 

ft~tf1.~,th ;j~~ 
~1liam S. Hunable 
State Historic Preservation Officer 

enclosure 

WSH/ml 
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IN REPL'I flEFER TO; 

112219 lAS (HeRS) 

UNITED STATES 
DEPARTMENT OF THE INTERIOR 

HEHITt\i;r: CONSERVAT10N AND RECREATION SERVICE 
In teragency A)"(::heo logical Services . 

·Box36065 
.. ~ GOl.DEN GATE AVCNUE 

SAN FRANCISCO, CALIFORNIA 94102 

October 25, 1978 

Pro j ec t t·larwgc r 
SCI-lard Small Boat Harbor Expansion Study 
Alaska District, U.S. Army Corps of Ennineers 
P.O. Box 7002 
Anchorage, Alaska 99510 

Dear Sir: 

We appreciate receiving your notice yesterdriy of plans for expanding 
existing boat facilities in Scw.1.rd Barbor, Al.1.sk.1. and your invitation 
to attend the October 25 workshop. Because of the great distance 
involved, we will not be able to a ttend the workshop, but \.,e tvould 
like to take this opportunity to recommend tllat you consider possible 
effects of Ci1ch alternative 0\1 any cu]tural resources that moy occur 
along the harbor edge. He suggest that you consult HLlliam Hanable, 
State Historic Preservation Officer (Division of Parks, 610 Warehouse 
Drive, Suite 210, Anchorage 99501) to determine the likelihood of 
such effects clIld to 'veigh the need for archeological surveys in 
advance of construction. If we c:m ,he of any oS6istance to you in 
terms of mitigating impacts to sip,n:i. ficant cultural' resources under 
P.L. 93-291 (the Archeologicnl <1nd !listoric Preservation Act of 1974), 
please call us anytime (FTS 556-7741), 

cc: 

Sincerely yours, 

I ~,' 
1.' 9'/.' . . _ /~ A~".,),j /,:]J~ flY I 

G:trland J. Gordon, Chief 
Interagency Archeological'Services 
SDn Francisco 

State lli!'toric. Preservation Officer, Alaska 
HeRS Regional Office, Seattle 
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4. Comment - Response display 





U.S. ENVIRONMEN.TAl" PROTEc:"TJONAGENCY 

REGION X 

1200 SIXTH AVENUE 

5 EAT T L E, WAS H I "I G TON 9 8 1 0 1 

REPLY TO MIS 443 AnN OF: 

13 NOV 1981 

Ms. Lizette Boyer 
Department of the Army 

Alaska District, Corps of Engineers 
P. O. Box 7002 
Anchorage, Alaska 99510 

Dear r~s. Boyer: 

As you requested, we examined the proposed "responses to comments" section of 
your Preliminary Final EIS (PFEIS) on the planned Seward, Alaska Small Boat 
Basin. Based on this review and our review of the revised design for the boat 
basin, we believe that the circulation of either a revised draft EIS or a 
supplemental draft EIS that focused on the revised design would not necessar­
ily improve the pub1ic's knowledge of the project or the results of the 
decisions which the Corps will make on the proposal. 

We believe that an adequately effective approach, and one that would be less 
costly, would be for the Corps to issue the Final EIS and the Final Project 
Feasibility Report for public and agency review and allow these reviewers 45 
days to submit their comments. This would give them ample time to review the 
revised analyses in the FEIS and Final Project Feasibility Report on the 
revised proposal. The Corps could then give appropriate recognition to any 
comments that it receives in its final decisions on the project and in the 
Record of Decision that is issued at the conclusion of the NEPA review process. 

Sincerely yours, 

~-\<.~~ 
'~~irbeth Corbyn, Chief 

Environmental Evaluation Branch 

cc: Alaska Operations Office 
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u. S. E N V I RON MEN Till PRO TE C T ION II G ENe Y 

REGION X 
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" .... t' 

1200 SlltTH AVENUE 

SEATtlE, WASHINGTON '8101 

'I>~"'l PR()'tt.v 

:~~y Jg MIS 443 

MAy.'t9 ,9S0 

Colonel Lee R. Nunn 
Alaska District, Corps of Engineers 
Department of the Army 
P. O. Box 7002 
Anchorage, Alaska 99510 

Dear Colonel Nunn: 

We have completed our review of the Draft Feasibility Report (DFR) 
and Draft"Environmental Impact Statement (DEIS) recently issued by 
your office on the proposed Seward Alaska Small boat harbor. Based 
upon this review we have a few suggestions to offer regarding the 
scope and content of the Final EIS which are oriented t~~ards 
insuring that it (the FEIS) fully meets the objectives and requirements 
of the Council on Environmental Quality Regulations (40 CFR 1500 et. 

~ seq.) governing the implementation of the National Environmental 
~ Policy Act of 1969. 
<J'l 

We understand that the proposed small boat harbor is designed to 
alleviate a severe shortage of boat moorage space for recreational 
boats and to solve a severe congestion problem at thedock(s} of 
shore based seafood processors in Seward. Additionally it is 
apparently intended to provide the space necessary to support the 
commercial boat fleet which would be associated with a groundfish 
fishery when one develops in South Central Alaska. 

1. With this purpose as background a few omissions and analytical problems 
in the DFR/DEIS merit attention in the Final Feasibility Report/EIS. 

First, the DFR/DEIS never discusses or evaluates how any of the 
alternative boat harbors under consideration would deal with the 
congestion problem associated with the offloading of existing 
fishing vessels. This is a particular problem with sites remote from 
the fish processing plant(s) such as the Nash Road site in that their 
remote location could involve significant increases in transportation 

"-~--.----(';;----------

1. The city of Seward feels that the Nash Road site would be used mainly by the 
recreational boat fleet while the present harbor WOuld be for the cOll'lllE!rcial fleet. 
Relieving the over crowded condition in the existing harbor will relieve the 
congestion problem"associated with the off loading of the fishing vessels. 

/) 



,"\ 
--,,-\"" ' 

" , 

2 

and handling costs for the commercial fish harvest. Similarly. the 
2. DFR/DEIS does not indicate how the groundfish fishing fleet could be 

accommodated by the new boat harbor or what feasible sites would be 
possible for shore based groundfish processing plants in Seward. Thus 
it is not clear that the current and expected fu~ure needs of the 
commercial vessel fleet would be met by the alternative harbors under 
consideration. 

3. Second, the South Expansion plan alternative appears to be framed 
imp~perly within the context of Alaska's Coastal Zone Management 
Program. The program's guidelines and standards require, at 6 AAC 
80.050, that developments in identified geophysical hazard areas may 
not be approved until siting, deSign, and construction measures for 
minimizing property damage and loss of life have been provided. 

Thus the South Expansion plan alternative should be reevaluated based 
on an engineering design Which has the potential to survive the 
design basis earthquake for the site. The analysis of its benefits 
and costs and its environmental consequences should be based on such 
an engineering design. Such a design could also solve the Federal 
funding constraints mentioned in the DFR/DEIS. 

';"4. Third, given the space constraints in the vicinity of Seward, it may be 
appropriate for the feasibility report and EIS to eva1~te split site 
alternatives. Such alternatives would concentrate recreattonal boat 

.r.::o 
0'1 

5. 

6. 

,moorage in a separate area, which need not be close to commercial 
facilities, and would modify the existing harbor to deal with the commercial 
vessel congestion problems and provide for the expected groundfish 
fishery fleet (and perhaps additional shore based seafood processors). 
We believe that it would' be possible to develop such an alternative 
plan in a fashion which avoided potential conflicts with the proposed 
Dresser Industries dock. 

Proposed Plan (OEIS) 

EPA has strong reservations on the environmental acceptability of 
Plan B as the tentatively proposed plan. 

There is a considerable amount of dredging proposed at the Nash Road 
site with subsequent disposal in the existing tideland. On page 73, 
the OEIS states "there are no practical alternatives to intertidal 
disposal" and lithe impacts associated with dredged material disposal 
on parking and staging areas on the upland area would be far greater than 
those associated with tideland disposal.- This requires further 
explanation, especially if slope and forested land are the sole 
justification for the above statements. In the DFR'and DEIS. the 
Nash Road environs are projected as befng developed in the near future. 
(Both water related and non-water related development). ' 
10 further clarify this situation the final EIS should include a 
discussion about the existing land use at and around the Nash Road 
site. i.e. population. bUSinesses, occupations, vegetation coverage, 
slope incidence. etc. 

.') 
" 

2. The commercial fishing fleet is expected to increase only by 15 boats over the first 
10 years of the project. The anticipated increase in the fleet can be h~ndled by 
the exiting processing plants without any major delays. Refer to response 1/ 1. 

3. The South Expansion alternative is within a "high-risk" area. This means that the 
land is considered unstable, particularly in the event of future earthquakes, and no 
economically feasible means of stabilization is known. It has been recommended that 
no repairs, rehabilitation, or new construction involving use of Federal funds 
except for grading and light fill be done in this area. 

4. The Federal government - Corps of Engineers - has no authority to tell the city of 
Seward how to run their harbor beyond those items specified in the local cooperation 
agreement which includes limiting occupance on the fill area to development ' 
activities that are dependent upon water. transpor- tation. It has been suggested 
that the Mash Road site be used primarily for recreational boats and the presert 
harbor be used for the commercial fleet. 

5. Upland dredge disposal is not considered in the FEIS for the ,Nash Road Alternative. 
Disposal in the tideland is a necessary and integral part of .the harbor design. 
Without creating fast land by placing dredge material in the intertidal area, 
adequate 'land would not be. available for necessary harbor facilities, or for a 
staging area for construction of the harbor~ .Refer to the Section 404 (b)(l) 
Evaluation for Compliance with the Clean Water Act. This information has been 
brought out in the final report. ' 

6. The draft Environmental Impact Statement (DEIS) and Draft Feasibility Report (QFR) 
gave information on future development in the Nash Road area to give the readers an 
understanding of how harbor construction would fit into future land use. As stated 
1n the DEIS, development of this area will more than likely occur before a small 
boat harbor is built. A more detailed discussion of the existing conditions at Nash 
Road would be helpful to the reader in evaluating potential indirect impacts of the 
harbor on this area and has,been included in the FEIS. 

<:7 
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7. Several factors concerning the Resurrection River wetland and the 
wetland (tideland) at the Nash Road site should be clarified in the 
final EIS. For instance, what will be the indirect effects of the 
small boat harbor on the Resurrection River delta wetland? The 
importance of Resurrection River, Salmon Creek. and the streams in 
the northeast corner of Resurrection Bay to the sa1monfd fisheries 
needs to be discussed. If these areas are of prime importance to 
the sa1monid resources, the impacts resulting from Plan B and future 
impacts associated with harbor construction need to be detailed in 
the final EIS. (Also mitigation measures to provide the best protection 
need to be outlined). The importance of the Resurrection River wetlands 
to downstream migrants also merits further discussion in the final EIS. 
(Mitigation measures for protection should be included). The direct 
and indirect impacts to the spawning salmon and water quality should 
be listed and mitigation measures included. 

8. If data are available regarding the aquatic productivity of the Nash 
Road site. it should be included 1n the final EIS. Especially since 
the Corps concludes that the loss of habitat at the Nash Road site 
would be insignificant. If data are not available to support this 
conclusion, it srou1d be deleted from the ffna1 EIS. 

9. There should be more information in the final EIS concerning the 
indirect impacts that would be expected with the construction of a 
small boat harbor at the Nash Road Site. What are the expected 
impacts to the tidelands, water quality, fisheries, and to the adjacent 
Forest Service land? Also. what impacts will be associated with the ten 
year maintenance schedule? 

Environmental Analysis 

We feel that the DEIS underestimates the potential impacts of the 
expansion plans. We hope that the comments in attachment A will 
help evaluate the proposed harbor expansion at Seward and allow for 
a more acceptable alternative that provides the best overall response to 
the study objectives outlined in the DFR and OEIS. 

404 (8) (1) Evaluation 

(Our 404 (8) (1) evaluation has not yet been completed. We anticipate 
that our review will be completed by May 30, 1980 and it will be 
forwarded to you as soon as possible). 

Finally, we would like to suggest that the FEIS should include specific 
consideration of water quality protection measures which could be 
incorporated into the boat harbor facilities. Specifically, it is 
our view that an expanded boat harbor of the size envisioned by the 

('\ 

7. The indirect effect of the small boat harbor on Ressurection River Wetlands was 
discussed on Page 71 of the OEIS. This discussion included Fish and Wildlife 
Service's concerns,outlined in their Coodination Act (CA) repo~t to the Corps of 
Engineers, Page E-10, Para 4. Ressurection River, Salmon Cree~, and streams 1n the 
northeast corner of Ressurection Bay and their fisheries would I.;;t be affected by 
the Nash Raad alternative. The one exception is the unnamed ar~dromous fish stream 
at the end of Nash Road. Mitigation measures to protect this spawning area are 
given on Page 63 of the DEIS. The importance of the wetland to down-stream migrants 
was not discussed because this function of the wetland would not be affected by the 
project. The project would not have a direct effect on the water quality of the 
wetland; however, increase development could indirectly affect the water quality. 
This effect and measures that would minimize it. are included in the FEIS under 
water quality. The direct or indirect impact that the project would have on 
spawning salmon is given on Pages 73-75 of the OEIS. The final report includes a 
detailed location map so that reviewers will have a clear understanding of where 
Salmon Creek and Ressurection River are in relationship to the Nash Road alternative. 

8. Available data on producti~ity was included in the DEIS and in the U.S. Fish and 
Wildlife Service Coordinative Act Report (Appendix E). No additional data on 
productivity is available. However, we feel this is sufficient to draw the 
conclusions made. The term productivity is used in the DEIS to describe the 
abundance of important or $ignificant species in the affected intertidal or subtidal 
areas in Alaska waters. The U.S. Fish and Wildlife Service identified both areas as 
having low or marginal productivity. The conclusions regarding productivity are 
based on the Fish and Wildlife Service's knowledge of productive intertidal areas in 
Alaska waters. 

9. The indirect impacts that are mentioned in th,is paragraph have already been covered 
in the DEIS. The expected impacts to tide landS are covered on Page 73, Par". 3. As 
stated, adjacent tide lands could be impacted due to a decrease in water quality. 
This impact is expected to be minimal because the strong tides that occur in the 
area will rapidly disperse the pollutants rather than concentrate them. The above 
sentence is included in the final EIS. Impacts on water quality are adequately 
covered on Page 75, in Paragraphs 2 and 3, and under Item 6, Water Quality. Pages 
75-76 in the DEIS. After the OEIS was filed, a circulation study'was completed for 
the Nash Road alternative which will result in a minor change in the harbor design 
and would improve water quality. The water Quality section has been revised to . 
include this new information. The circulation study is included in the Final 
report. Both the direct and indirect impacts to fisheries "and marine resources are 
covered on Page 74 under B. Nash Road Alternatives, and on Page 75, Paragraphs 2 and 
3 in the OEIS. The last paragraph on Page 74 has been improved by" specifically' 
stating what the impact to fish would be rather than referencing back to the impacts 
described for the south harbor expansion. One possible indirect impact which has 
been added to the FEIS, would be induced development near an anadromous fish 
stream. A harbor in this location may increase recreation use 9f Forest Service 
lands. Impacts from maintenance dredging on the marine environment are given on 
Page 74, Para 4 of the DEIS. Maintenance dredge material will be disposed of in the 
upland dredge disposal area identified in Plan A. Additional details on maintenance 
dredging are included in the FEIS. 

') 
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DEIS would require and could economically support facilities for (1) 
pumping out vessel bilges and treating oily bilge water prior to 
discharge, and (2) pumping out sanitary waste holding tanks which 
U.S. Coast Guard regulations, issued under the Clean Water Act, require 
ina significant proportion of the vessels that would use the planned 
boat harbor. Given the proximity of the boat harbor to Seward it seems 
reasonable to ex.pect that this pumped out sanitary waste could be 
easily transported to the Seward wastewater treatment plant. These 
two measures could, prevent the significant water quality degradation 
which can be associated with vessel waste discharges in confined 
harbors. 

The Environmental Protection Agency has rated the Draft Feasibility 
Report and the Draft Environmental Impact Statement for the proposed 
small boat harbor naVigation improvement as a Category 3 (Inadequate 
EIS) for the follOWing reasons: 

First, we feel the alternatives are not focused on the problems they 
are theoretically supposed to resolve. 

Second, the analysis of the environmental consequences contains 
omissions which we consider significant. 

Finally, due to the above reasons, we feel the reader cannot detennine 
which of the alternatives is the most acceptable from a public health 
standpoint or from an environmental perspective. 

This rating will be published in the Federal Register 1n accordance 
with EPA's responsibility to infonn the public of our views on proposed 
Federal a~tions under Section 309 of the Clean Air act, as amended. 

If you have any questions or wish to discuss our comments please feel 
free to contact either Dan Steinborn (our EIS Review Team Leader) 
or LeRoy Loiseleof my staff at (206) 442-1285 or (FTS) 399-1285. 

Sincerely, 

\)~~I~ 
Roger K. Mochnick, Acting Chief 
Environmental Evaluation Branch 

Attachment 

!) 

10. ConSiderations of water quality protection measures were included in the DFR a1d 
DEIS to the fullest extent of the Corps of Engineers' authority. specifically, two 
of the Local Cooperative Requirements given on Page 50 of the DFR deal with 
discharge of idustrial waste, untreated sewage, and provision for suitable sanitary 
facilities. Item C requires that the local sponsor provide for suitable sanitary 
facilities. Item F. requires that the local sponsor establish regulations 
prohibiting discharge of untreated sewage, garbage, industrial waste, and othe~ 
pollutants into water of the harbor in accordance with applicable laws or 
regulations of Federal, State, and local authorities responsible for pollution 
prevention and control. The above issues are also covered in the DEIS under W3ter 
Quality, Page 75, Para 5. The authority to implement and enforce the provisi01s of 
the Clean Water Act that deal with these water quality protection measures is 
outside of the jurisdiction of the Corps of Engineers. 



Alternatives 

Attachment A 

EPA's Comments on: Seward Small Boat Harbor 
Expansion - DFR & DEIS 

There are several issues concerning the alternatives that are either 
contradictory or need further attention for abetter understanding 
of why they were rejected. 

1. Existing Harbor Extension East 

11. Since the Harbor Extension East proposal is described as being favorable 
and comparable to Harbor Extension South (Plan A), we feel this 
alternative merits a detailed discussion akin to the discussion given 
the Plan A and Plan B. 

['T1 
I 
~ 
1.0 

The final EIS should consider whether the Dresser Industries site would, 
in fact, be available for use as a boat harbor site. The draft EIS 
assumes that it would not be available. However, t~1O similar proposed 
offshore facility construction yards in Washington State have been cancelled 
due to the absence of a market in Alaska. Thus, Dresser might be more 
than happy to be released from its lease if the market continues to 
be stagnant. 

Rejecting this alternative on the grounds of the Alaska Railroad's 
opposition seems rather dubious for two reasons: 1) the sman boat 
harbor would be surrounded by a breakwater and limit interference 
with the railroad's dock, 2) navigational hazards associated with the 
proposed development of Dresser Industries' medium draft dock appear 
to us to be a far greater threat than 'with a bounded small boat 
harbor. Rejection on the grounds that shore parking would be 
inconsistent use of prime industrial shore1and also merits explanation. 
What is the shore1and currently being used for? Are mitigation measures 
available that would allow for the shore1and to be used for a staging 
area to support a small boat harbor? Since the Nash Road environs has 
been designated for sonle industrial development, could this area 
absorb the industry that may develop in the Harbor Extension East area? 

A favorable condition of the Harbor Extension East site is that it is 
outside of the presumed high seismic risk lone. 

2. Lowell Point 

12. The amount of land at Lowell Point that is privately owned should be 
shown on an appropriate map. If land is available, the possibilities 
of using Lowell Point as a site for recreational boating facilities 
should be discussed further, i.e. use as a launch site or recreational 
boat harbor only. If a suitable road exists for transporting quarry 
material from Lowell Point. it should be serviceable for trailered 
recreational boats. 

(' 

11. The Harbor Extension East was dropped from further discussion because that land is 
leased to Dresser Industries. The Corps of Engineers has no authority to contact 
Dresser regarding their lease with tne city of Seward. Also, the city has stated 
they would not try to cancel the lease because that would give them a bad reputation 
with other industry. 

12. Lowell Point is outside the cooperate limits of the city of Seward. Therefore it is 
not covered by the local cooperation resolution between the Corps of Engineers and 
the city of Seward. 

") 
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3. ,Fourth of July Creek 

13. We generally agree with the conclusion as to why Fourth of July Creek 
is excluded as an alternate harbor site. Although not detailed in 
the DFR and the DEIS. adverse environmental impacts should also be 
considered as to why this site should be eliminated from the alterna­
tives. 

4. Townsite Location 

14. There should be further analysis to see if the subsurface conditions 
along the waterfront have stabilized since 1964. Also, since this 
area is convenient to parking and access areas, the possibility of a 
launch ramp and support dock to handle weekend transients may be 
useful. 

5.. Alaska Railroad East 

15. We agree with the reasons stated for rejecting this plan as a viable 
alternative. 

Split Sites 

J, 16. 
o 

Since overcrowding at the existing harbor facility launch ramp is a 
key factor influencing a need for harbor expansion, it may be useful 
to evaluate the feasibility of building a launch ramp and support 
dock away from the existing boat harbor or away from the proposed 
new harbor. This may alleviate the pressure from daily and weekend 
transient boats. 

17. 

Other Concerns 

1. If more information 'is available on the proposals for construction 
by Nikiski Marine Corporation, this should be included in the final 
EIS. Since this proposed development overlaps the Nash Road Proposal 
(Plan B), the combined impacts should be addressed. Also, the combined 
impacts from Plan B and the proposed development at Fourth of July 
Creek (proposed shipyard construction) should be addressed. 

2. The state water quality standards should be included in the final 
EIS along with a discussion of the expected construction related 
impacts as well as the secondary impacts after construction. Mitigation 
measures that are available to alleviate or attenuate these impacts 
should be included. 

3. If excess silting and shoaling are anticipated from Plan B, the 
effects of this on water quality and the biota should be discussed 
in the final EIS. 

4. A plan for disposing of the maintenance dredge spoil for Plan A 
and B should be included in the final EIS. 

!) 

13. We now have some biological informationavallable as a result of a consulting fim's 
study for the shipyard proposal at Fourth of July Creek. From this information WE 
cannot draw a conclusion that the alternative should be eliminated for environmental 
reasons. The reason for eliminating the alternative at this time is that the Corp' 
proposal would interfe.r with the city's proposal to build a Marine industrial par~ 
and shipyard at Fourth of July Creek. 

14. Refer to EPA comment' 3. 

15. Noted. 

16. 

17. 

Providing support facilities is the local sponsor's responsibility •. This would be a 
useful solution to the over crowding situation but it is felt that having two sites. 
present harbor and Nash Road site. will alleviate .the over crowding problem. 

The Nikiski Marine Corporation proposal is no longer a viable alternative; however, 
if a private firm were to build a harbor at Nash Road, the Corps would not, 
therefore, there would be no combined impact. We understand that cumulat ive .impacts 

.can result from individually minor Dut collectively significant actions; however. we 
do not believe this is the case with Fourth of July Creek shipyard proposal and ~lan 
B. The combined impact of both proposals would not result in any foreseeable 
significant adverse environmental impacts either short term or long term. The t~o 
projects are far enough removed from one another. so that there would not be a 
combined impact on water quality. The intertidal areas affected are low in 
productivity and even.their combined loss would not affect the overall producti~ in 
the Resurrection Bay area. The impacts on spawning salmon from Plan B have been 
mitigated by moving the harbor location, and other impacts to migrating salmon would 
be minimized by timing constraints. It's not clear at this time what impacts the 
shipyard proposal will have on spawning salmon or what mitigation measures will be 
required; although, it does appear that a small spawning stream would be 
eliminated. Both proposals will strengthen the ·trend towards development on the 
west side of the bay, but as pointed out in the DEIS development is occurring 
independently of the small boat harbor proposal. It is unknown whether or not tne 
combined impact of these two proposals would significantly influence development in 
the area. . . 



18. 2. The state water quality standards should be included in the final EIS 
along with a discussion of the expected construction related impacts as well 
as the secondary impacts after construction. Mitigation measures that are 
available to alleviate or attenuate these impacts should be included. 

19. 3. If excess silting and 'shoaling are anticipated from Plan B. the effects of 
this on water quality and the biota should be discussed in the final EIS. 

20. 4. A plan for disposing of the'maintenance dredge spoil for Plan A and B 
should be inclUded in the final EIS. 

I'T1 
I 
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18. Appropriate state water quality standards were included in the DElS, Appendix F en 
Page F-13 and referenced in the DEIS. Both construction related impacts and 
"secondary impacts" on water quality were discussed in the DEIS on Pages 75 and i6. 
Measures that WO,uld minimize impacts on water quality were included in the DEIS en 
Page 75, Par. 5 and on Page 76, Par. 3, although these were not specifically 
identified as mitigation measures. In addition, a mitigation measure that is 
included in the final is a deSign change in the Nash Road alternative that will 
improve circulation. State water quality certification is included in the FElS. 

19. Excess silting and shoaling is not expected but there may be some minor silting ,nd 
shoaling. This minor problem was anticipated during the design phase. and therefore 
a cost for maintenance dredging was added to the cost of the project. 

ZO. This information has been included in the FEIS and DPR. 

''l 
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22. 

23. 

24. 
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5. In the DFR. it is stated that the Nash Road site will only be 
developed as a 30 acre harbor and that provisions have been included 
for future expansion. This should be clarified and future expansion 
plans along with construction scheduling should be in the final EIS. 

6. We would like to see some of the Federal cost differences explained 
in the final £IS. For instance, in the DFR and DEIS it appears that 
twice as much breakwater will have to be constructed in Plan B than 
in Plan A. Plan A's cost is $1,274.000 more than Plan B. This should 
be explained. Also, a $78,000 contingency difference between the two 
proposals appears to us to be an oversight, please explain the reasoning 
in the final EIS. 

7. In the DEIS, the mooring capabilities for recreational and commercial 
craft are given as 1,674 for Plan A and 1,000 for Plan B. If the 
moorage acreage for both plans are the same (30 acres), why the 
difference in mooring capabilities. 

8. Since disrupting the vegetation and degrading the aesthetics at 
the Nash Road quarry site are expected, unavoidable and irreversible 
impacts should be discussed in the final EIS. Also, any mitigation 
that can or will be used to minimize the impacts to the quarry site 
should be included. IT! 

I 
0'1 
N 25. 9. The bottom paragraph of page 74 alludes to the fact that thp 

South Harbor Expansion will impact the fishery in Dairy Creek lrne 
last paragraph on page 73 refutes this. This should be clarified 
in the final EIS. 

26. 10. The expected impact to the fisheries that utilize the unnamed 
stream north of the Plan B site should be discussed further in the 
final EIS. 

27. 11. From the construction description outlined in the OFR, Plan B 
requires approximately 4,400 feet of breakwater while Plan A requires 
approximately 2,100 feet of new berakwater. Therefore, we would like 
to know why Plan A calls for 186,000 cubic yards more than Plan B. 

28. 12. If possible, more detailed maps of the area around and encompassing 
the alternative sites should be included in the final fIS. It would 
be helpful if they showed land use, industries, slope relief. fisheries 
use, etc. 

') 

21. Harbor expansion is desioned to accommodate all future needs in Seward 
for the next 50 years. This projection has taken into consideration the 
futurp commercial fishinq In<"1ustry, projected population and fUture 
recreational activitIes of Alaskans. Any future expansion of the existing or 
proposed harbor!:' beyond 50 ypars would have to toe clarified at that time. 

n. Cost differences such as described in your comments are not items covered 
in an FIS. This information .is explained in the final DPR. The major cost of 
a breakwater is in the Quantity of armor rock. Plan A requires 38,400 cubic 
yards an~ Plan 8 requires 22,500 cubic yards of armor rock (See Response 
127). All cost figures are revised from the draft report. 

23. The figure for Plan A includes the mooring capacity of the existing 
harher whereas the figure for Plan B only includes the mooring capacity of the 
new harbor. The correct figure for expansion for both plans is 1073. This is 
clarified in the final report. 

74. The Nash Road quarry site described in the Draft Feasibility Report has 
been eliminated. The new quarry site is described in both the OPR and FEIS. 

75. The south harbor expansion could have an impact on the spawning tuns that 
utilize Oairy Creek. However, the last paragraph on Page 73 does not refute 
this information. It states that the project would not impact Seward Lagoon 
or Dairy Creek but that construction could impact the spawning runs. The 
spawnino runs that utilize Dairy Creek could be impacted without actually 
impacti~ the spawning areas. The paragraphs on Pages 73 and 74 are revised 
in the FFIS so that this information will be less confusing. 

26. This information is included in the FEIS. 

77. The difference in the amount of material reauired for the breakwater in 
Plan A over Plan B is the depth of water the breakwaters are in. Plan A 
~reakwater is in -30 feet ~LW while Plan B Is in only -5 to -6 feet MLLW. 

28. More detailed maps are included in the final report. 
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1kIb_: Comments on Draft Feasibility Report and Environmental Impact Statement 
Seward Small Boat Harbor Navigation Improvement, U.S. Army Corps of 
Engineers 

The Draft Reports for the Seward Harbor Improvements that accompanied 
your letter of March 3, 1980, have been received by the Natfonal Marine 
FiSheries Service for review and comment. 

The reports have been reviewed and the following comments are offered 
for your consideration. 

r:' GENERAL COMMENTS 
U1 w The primary alternative sites identified as plans "A" and "B" appear to 

meet the needs of the Seward community in providing additional harbor 
space while considering environmental, economic and engineering matters. 
While we agree that development at either site would not necessarily 
create unacceptable impacts to the marine environment, we believe tha~ 
expansion of the existing harbor, plan A, may be the most deSirable 
alternative. 

Adoption of this alternative would allow use of an area already de­
veloped and subjected to certain impacts associated with boat harbors. 
Support facilities already exist in the immediate area. This plan would 
entail considerably less dredging and material disposal. The DEIS does 
not allow for a relative comparison to be made of the productivity of 
the two alternative sites, therefore we recommend the plan which would 
impact the least amount of intertidal and subtidal habitat, plan A. 

1. We recognize the seismic risks associated with such construction along 
the coastal regions of south central Alaska. However, we do not believe 
this factor alone should preclude further consideration of the alternative. 
Similar projects are being pursued actively by the Corps throughout this 
region. The matter of seismic hazard was not predominant in consider­
ation of a federally sponsored project for harbor expansion at Homer, 
yet during the 1964 Earthquake the Home boat harbor received the 

('1 

1. In 1965 a Congressionally - recognized commission established Seward as a fthigh-risk 
area." They recommended that "no repairs, rehabilitation, or new construction 
involving use of Federal fundS except for grading ana light fill can be done in t,is 
area." Only congress can change this designation. The proposed site at Nash Roa·j 
is not within the designated "high-risk area." This same commission made 
recommendations at Homer. The "high-risk area" deSignation was made for certain 
areas of' the Spit. This "high-risk area" is outside the recommended harbor 
expansion site. 

.r'\ 
,i 
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rI<.i..l'c,ul"lIly, WI;! /lave no reason to believe the Nash KOdd alternatlVe is 
any less susceptible to earthquake damage than the South Harbor Expansion. 

The FEIS should consider both alternatives A and B fully. and address 
present seismic considerations for both sites. 

SPECIFIC COMMENTS 

2. aage i. paragraph 2. Here and throughout these reports there are minor 
iscrepancies in the figures associated with the alternatives. The 

1,674 boat mooring capability for plan B listed here conflicts with 
the figure of 1.000 found on page 62. paragraph 7. The benefi 
ratio of 5.0 to 1 for plan B conflicts with that given 1n 

3. page 10, paragraph 2. We do not believe the term "barren - bottomed 
areas" should be used to describe the Resurrection Bay vicinity. The 
study mentioned here. in which rubble mound breakwaters were found to 
be "400 times more productive" than natural bottom areas may not be 
applicable to this situation. We suggest this paragraph be deleted. 

4. page 15, paragraph 3 - page 16, paraTra~h 11. We suggest this section 
be rewritten to identify some possib e uture development scenarios 
without expanding on proposals which have no substance at this time, 
and which may unreasonably affect site location. 

5. page 39, paragraph 6. The first sentence states that "Besides a 
staging area. the newly created land ..• would be utilized for various 
marine related facilities." Figure 9 shows only the staging area; is 
this the only fill site or are there others? Page 62, paragraph 7 
says disposal for plan 8 will occur "intertidally and upland." These 
discrepancies should be clarified. 

, 6. page 42, paragraph 3 and page 75, paragraph 6. These paragraphs state , 
:. 

that circulation studies for plans A and B are not necessary, as the 
results of a Homer Small Boat Harbor Circulation study apply. The 
last sentence on page 75 says that the data necessary for such a study 
would not be significantly different than that used for Homer. However. 
the three harbors mentioned do not appear similar. having different depths, 
configurations, locations, sizes, entrance channels and volumes. The 
tidal range at Homer is nearly twice that of Seward, not "basically the 
same." Additionally the site of the Homer boat harbor (Homer Spit) rests 
in the middle of Kachemak Bay. and the currents at that site may not 
be the same as those found at the head of Resurrection Bay. We believe 
the FEIS should contain an expanded discussion of the in-basin flushing 
characteristics associated with the two primary alternatives. 

I) 

7. The 1,674 hoat ,fiQure in the draft report was incorrect. The figure 
should be 1,667 total boats for the mooring capability. This includes the 
mooring capabilities of 594 ships in the exIsting harbor and 1,073 ships in 
the recommended harbor at Nash Road~ The benefit/cost ratIo for Plan B is 2.6 
to 1. Oiscr~pancies In the figures have been corrected in the final report. 

3. This paragraph will be deleted. 

4. This section has been rewritten. We now only indentify those proposed 
project or studies that meet the study objectives of our study. The city has 
undertaken projects that do not meet our stated objectives (See page 15). 

5. The land shown in Figure 9 wIll first be used as a staging area and then 
for marIne support facilities. There would be rmly one fill site' which 
e~tends from subtidal habitat to upland habitat. The report has clarified 
this infor~ation. 

~. A circulation studv has heen prepared for the recommended alternative at 
Nash Road. The water Quality section in the FEIS will include the results of 
the cIrculation study. The study wIll also be included in the appendix. A 
circulation study will not be prepared for the south harbor e~pansIon 
alternative (See response 1). ' 
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7. page 69, paragraph 3. Primary productivity of the area was not investigated. 7. Concur - this has been corrected in the FEfS. 

8. page 73, paragraph 2. The statement is made that the impacts associated 
with dredged material disposal ... on the upland would be far greater than 
those associated with tideland disposal. We feel those impacts associated 
with upland disposal should be presented for comparison; also this section 
should identify disposal areas for future maintenance dredging and discuss 
associated impacts. 

9. page 76. paragraph 4. This section should discuss the potential impacts 
due to turbidity resulting from the dredge disposal area, and review 
possible alternative methods of dredging (clam shell) which may have 
less impacts to the marine environment. 

10. page 76, paragraph 3. The south breakwater of the plan A alternate has 
been breached "to improve circulation." However no circulation studies 
have been made. The'plan would re-locate the outlet of the Seward Lagoon 
and place it next to this opening. This may create in-harbor icing 
conditions. Also, as considerable sport fishing occurs in this area, 
some provision for public access and use of this breakwater should be 
made. We believe this design feature should be reviewed. We encourage 
its inclusion if it will improve water quality within the harbor. 

We appreciate this opportunity for comment. 

~, 

8. Alternatives for upland disposal of dredge material were not considered in the FEfS 
because it was determined that disposal in the tideland is necessary to provide a ~tagi.ng 
area for construction, of the harbor and for harbor facilities after the harbor is tuilt. 
Disposal areas for maintenance dredging and associated impacts are discussed in the FEIS. 

9. The dredged material disposal area would be surrounded by dikes designed to contai. the 
dredged material and allow it to settle as useable fill. The dredged material would 
consist of silty medium to fine unifonn sandS and lean dark clay with scattered,shel1 
fragments and organic matter. Some of the finest material WOuld escape the contailment 
area during the dredging operation thus causing a short term increase in turbidity., The 
overall efficiency of the dredging operation, including the safe transport of the dredge 
material to the disposal area, would be maximized with the use of a hydraulic pipeline 
dredge. The means of transport of dredged material associated with a clamshell dredging 
operation would result in far more spillage and turbidity at the site, as'well as be more 
expensive. Stabilization of the dredge material disposal area should occur' after 1 year. 

10. The opening or "breach" in the breakwater will cause mixing of the incoming fresh ~ater 
which will slow down the 'formation of ice and reduce the potential. During extreme cold 
some formations may occur. Provisions for public access and use of the breakwater is the 
city's,responsibillty. 

!) 
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nf'LY TO 
ATTN Of: 

Colonel Lee R. Nunn 
District Engineer 
Alaska Oi strict 
P. O. Box 7002 
Anchorage, Alaska 99510 

Dear Colonel Nunn: 

1. Enclosed are additional EPA comments pertaining to the Alaska Operations 
Office's evaluation of the Draft Environmental Impact Statement for the 
Seward Small Boat Navigation Improvements. These comments are generally 
confined to the two Section 404(b)(1) evaluations contained in the DEIS. 
Additional comments on the Draft Feasibility Report and DEIS were previously 
provided by our Environmental Evaluations Branch in the EPA Regional Office. IT! 

I 
01 
0'1 We regret that these comments were not provided sooner; however. we believe 

that even at this late date our review of the 404(b)(1) evaluation will be 
useful to your staff in meeting the requirements of Section 404 of the 
Clean Water Act. 

It is our judgement that both evaluation (alternatives A and 8) are not 
adequate when the purpose of the 404(b) review process is fully considered. 
Specifically, in the review process the project sponsor must clearly de­
monstrate the need and water dependency of a proposed activity. Further, 
there must be an adequate demonstration that alternatives less damaging 
to the environment are not available. 

The Section 404(b)(1) evaluations for bOth Seward Harbor alternatives do 
not fully comply with the crucial review criteria process. Both 
404(b)(1) evaluations seem to justify the small boat navigation improve­
ments on the basis of non-significant impacts instead of evaluating if 
the least environmentally damaging project is proposed for implementation. 

For example, under wetlands on page F-l, it is stated that 5.8 acres of 
intertidal wetland would be lost to breakwater construction and dredged 
material disposal. No mention is made regarding whether or not the break­
water is the minimum adequate size for wave and wind protection, and general 
harbor integrity. 

A similar problem exists on page F-2 and F-8 under the applicable water 
,quality standards section. It is stated that "The proposed action when 
completed would meet the State of Alaska water quality standards for 
Class II C waters." While our Agency certainly believes, at a minimum, these 

I) 

1. We have used the suggestions in your letter to improve the Section 404 (b)(l) 
Evaluation for the recommended Nash Road Alternative. The Final Environmental 
Impact Statement includes only the revised 404 (b)(l) evaluation for the recommended 
plan. The breakwater configuration for the Nash Road alternative ,was changed to 
improve water circulation within the harbor. The circulation study that resulted in 
the change is included in the report. 
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standards must be met, if-water quality can be further upgraded by im­
proved basin design or similar methods, then these measures must be im­
plemented to assure compliance with Section 404. Our Agency's policy re­
garding State water quality standards was expressed to you by Donald P. 
Dubois on September la, 1979. I have enclosed copy of that correspondence 
for your reference. -

There are several other similar examples in each 404(b)(1) evaluation for 
this project; however, we believ.e that these problems can be readily 
corrected if our concerns are addressed 1n the FEIS. 

Please contact me, or Bill Lawrence, my Section 404 project coordinator, 
if we can be of assistance or if there are questions concerning our re­
view of this project. 

_ (~erelY, 

crr-~ ~'l(y<';) }.g.-.~t 

!.,.....-w.''''Oames Sweeney , 
Director 

Enclosures 

~ 
" 
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Advisory 
Council On 
Historic 
Preservation 

1522 K Sireel NW. 
Washington D.C. 
20005 

April 14, 19BO 

Colonel LeeR. Nunn 
District Engineer 
Corps of Engineers, Alaska District 
Department of the Army 
P. O. Box 7002 
Anchorage;" Al~ska !f9S10 

Dear Colonel Nunn: 

AIMSORYCOUNCIl ON HISTORIC I'MSERVATION 
LAKE P\.AlA SOUTH, SUI1i iii 
44 UNION IOUlEVAIIf) 
LAKEWOOD, COlOIlADO 10221 

Thank you for your request of March 24, 19BO, for comments 'on 
the Draft Feasibility Report and Draft Environmental Statement 
(DES) for the Proposed Small Boat Harbor Navigation Improvement 
at Steward, Alaska by the Corps of Engineers. Pursuant to 
Section 102(2)(C) of the National Environmental Policy Act of 
1969 and the Council's regulations, "Protection of Historic 
and Cultural Properties" (36 CFR Part BOO), we have determined 
that your DES does not contain sufficient information concerning 
historic and cultural resources for our review purposes. In 
particular, th~ Council is concerned that the Town of Steward, 
established in 1903, and Lowell Point, the site of the Russian 
Post Voskressenski,. are properties which may be eligible for 
incluSion in the National Register of Historic Places and may 
be affected by the undertaking. Therefore, please furnish 
the following data indicating: 

Compliance with Section 106 of the National Historic Preservation 
Act of 1966 (16 U.S.C. Sec. 470f, as amended, 90 Stat. l320). 

The environmental statement must demonstrate that either of the 
following conditions exists: 

1. No properties included in or that may be eligible for 
inclusion in the National Register are located within the 
area of environmental impact, and the undertaking will not 
affect any such property. In making this determination, 
the Council requires: 

--evidence that you have consulted the latest edition of the 
National Register (Federal Register, March 18, 1980, and its 
monthly supplements); 

'/) 
/ 

1. The FEIS contains information (Page EIS-15) that demonstrates that no properties 
presently included in, or eligible for inclusion in the National Register are 
located within areas of direct or indirect impact of this project. Page E-27 of 
Appendix E includes coordination letters with the SHPO. 
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Page 2 
Colonel Lee R. Nunn 
Steward Harbor 
April 14, 1980 

--evidence of an effort to ensure the identification of properties 
eligible for inclusion in the National Register, including evidence 
of contact with the State Historic Preservation Officer (SHPO), 
whose comments should be included in the final environmental 
statement. The SHPO for Alaska is Mr. William S. Hanable. 

2. Properties included in or that may be eligible for inclusion 
in the National Register are located within the area of environmental 
illIpact, and the undertaking will or will not affect any sue:l 
property. In cases where there will be an effect. the final 
environmental statemen·t should contain evidence of compliance with 
Section 106 through the Council's regulations. 

Should you have any questions, please call Betty LeFree at 
(303) 234-4946. an FrS number. 

Loui 
Chief, Western Diviaion 

of Project Review 

.-..... 
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United States Department of the Interior 

ER-801247 

Colonel Lee R. Nunn 
District En9ineer 
Alaska District 
Corps of Engineers 

UFFICE OF TilE "LCIUX\!<. Y 

P. O. 110\ 120 
.\II('I!nra'.!t'. \I.bla tH~H. 

May 6, 1980 

P. O. Box 7002 
Anchorage, Alaska 99510 

Dear Colonel Nunn: 

1. In. response to your- March 3, 1980, request, we have reviewed the Draft 
Feasibility Report and Draft Envirorvnenta1 Impact Statement (DEIS) 
regarding the proposed expansion of the small boat harbor at Seward. 
Alaska. After comparison of preliminary alternatives. two plans have 
been found viable: Plan A would provide 30 acres of mooring basin by 
extending the existing harbor southward; Plan B would provide 30 acres 
of mooring area by developing a new harbor site at the Nash Road ter­
minus near the head of Resurrection· Bay. 

~ The U.S. Fish and Wildlife Service (FWS) provided you with a Final 
I Coordination Act Report concerning this project on July 19, 1979. In 
~ tha~ report, it was pointed out that while both alternatives are bio-

10glca11y acceptable FWS preferred the southward expansion of the 
existing harbor because (1) it would be placed in a previously devel­
oped area with support facilities present, and (2) it would not involve 
intertidal fill for a staging area. 

The selected plan, as represented in the DEIS, is the Nash Road alter­
native. If the Nash Road project site is approved for construction, 
the FWS requests the opportunity to participate in advanced project 

to insure adequate consideration of fish and wildlife resources. 
expedite their review of the Public Notice relative to Depart-

ment of the Army authorization under Section 404 of the Clean Water Act 
anQ Section 10 of the River and Harbor Act. 

We appreciate the opportunity to comment on these documents. 

Sincerely. 

~~ 
Regional Environmental Officer-Alaska 

.r; 

1. Your comments-are noted. 
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UNITED STATES DEPARTMENT OF COMMERCE 
NatiDnal Oceanic and Atmo<;oh .. 
~r.;nHr-,t~f.~t 

JJCs'~f,,"f]t!J" 

Center for Environmental Assesstn('nt S",rvices 

April 30, 1980 OA/D23/ELR 

TO: 

FROM: 

PP/EC - Ih }eh!n~ ~ / 
-:r:{ , IUA'%· 

~~.1OA/D2xl ':'K • .fiacfeen'.../ 

SUBJECT: DElS 8003.23 - Proposed Small Boat Harbor Navigation 
Improvement (Feasibility Report and DEIS) 

Page C-5 

It is stated that the significant wave height would be used as the 
design wave height. The height of the significant "ave is given as 6.5 
feet. The next sentence redefines the design wave as the product of the 

wave height, the shoaling coefficient, and the refraction 
and results in a design wave of 5.0 feet. The rationale 

given for the selection of the design wave is that ~.!!!E!!!~!:....!!!!!'c:!",,!~~~~ 
are available to effect repairs. 

It is suggested that a logical approach would be to select a design 
wave which would cause damage wherein the cost for repair would be less 
than the cost of a structure based on a larger design wave. There is nO 
discussion of the economics of either approach, and it appears that such 
vas not: considered. 

-iii 
(~ 
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The design wave for the breakwater at Seward is correctly stated as the product 
of the significant wave, refraction coefficient. and shoaling coefficient. The 
predicted deep water wave used in the computation was chosen as the significant 
wave average of the highest one-third of the waves. The 10% wave is many times 
used at remote sites to provide a more conservative design. The reason the 
significant wave was selected is because construction equipment and materials 
are available should repair to the breakwater be required. The design deep 
water wave, significant wave, must be ~dified by the shoaling and refraction 
coefficient to determine what the wave height will be at the breakwater location. 
Generally, structure design formulae are developed to use the significant wave. 
The deSign wave paragraph could have been more clearly written • 

,"' 
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Proposed Action 

SECTION 404(b)(1) EVALUATION 
PLAN B (NASH ROAD) 

TENTATIVELY SELECTED PLAN 

The proposed action involves dredging and discharge of f111 material for 
breakwater construction in the intertidal area and diSCharge of dredged 
material for creation of staging areas in the upper intertidal area 
enclosed within the harbor. 

1. Project Description 

Plan B, the Nash Road Alternative would involve construction of a 
1,4UO-foot south breakwater, a 2,500-foot west breakwater, and a 
1,700-foot north silt-barrier breakwater creating a harbor of 30 acres 
with a 150- foot wide entrance channel. Construction of the breakwaters 
would r~quire 60,100 cubic yards of rock, 6,000 cubic yards of gravel, 
and 131,700 cubic yards of core material. 

Suitab le dredged material (514 ~ 700 cubic yards) excavated from the harbor 
. area would be used for construction and would be disposed of in the upper 
intertidal area to provide access and parking for the harbor. I-\Ydraulic 
dredge would be used for discharge of dredged material. Back-dump would 
be used for construction of breakwaters. The majority of rock, sand, and 
gravel for breakwater construction would come from a quarry sites located 
at Fourth of July Creek and Lowell point. 

2. Physical Effects 

a. Wetlands. 53.1 acres of intertidal wetland would be lost to 
break- water construction, dredging, and dredged material disposal. The 
wetlands in the intertidal zone are classified as saltwater coastal 
flats. Areas under this classification have vegetation covers of 25 
percent or less and are occassionally or regularly flooded by saline 
waters. The upper intertidal area is composed primarily of graywacke and 
the lower area is composed primarily of sand (66 percent) and silt (34 
percent) and is sparsely vegetated with rockweed (Fucus distichus) and 
green algae (ulva spp.), rockweed being the dominant species. Tne 
intertidal area-is regularly flooded by saltwater. 

The intertidal area involved has been identified as low in productivity 
with no benthic species of significant recreational or commercial impor­
tance and is not used significantly for spawning. The intertidal zone 
and near shore waters are utilized by some sea or bay dUCkS, gulls and 
shorebirds for resting and feeding. More suitable areas for resting are 
found in the Resurrection River wetland north of the project area. 
Similar intertidal areas exist around the entire perimeter of Resurrec­
tion Bay. The loss of 53.1 acres would not have a significant effect on 
the overall production of the marine ecosystem in the area. The Charac­
teristics of contiguous wetlands would not be changed. The affected 
wetland does not significantly shield other areas and is not a prime 
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natural recharge area. Additional information on the intertidal area can 
be found in the FEIS under Chapter IV, Section 4 and Chapter V, Section 4 
of the FEIS. 

b. water Column. Dredging and construction of the breakwater would 
temporarily increase the turbidity and suspended solid level during the 
construction period. The increased turbidity would adversely affect the 
nektonic and planktonic population and would reduce light penetration. 

The impact to nektonic populations (salmon and herring) is discussed in 
Chapter V, Section 5 of the FEIS. The effects on the plankton community 
is expected to be minimal for the overall productivity in the Resurrec­
tion Bay area. The impacts to plant growth from light reduction would 
occur during winter when light availability is low and plant growth is 
minimal. Due to the low productivity of the area, the impact will be 
minimal. The esthetics of the water column will temporarily be degraded 
by increased turbidity. 

c. Benthic. 52.3 acres of subtidal marine habitat would be lost or 
temporarily disrupted. The effects that the proposed project would have 
on the benthic community is discussed in Chapter V, Section 5 of the FEIS~ 

d. Other. Construction of the breakwaters and dredging would change 
the bottom geometry. The substrate composition is not expected to change 
signi ficantly. 

Changes in salinity are not expected because the circulation within the 
proposed harbor would cause sufficient mixing. Exchange of constituents 
between sediments and overlying water is not expected to cause altera­
tions in the biological community. 

3. Chemical 

Both the dredged and fill material utilized in the project would meet the 
exclusion criteria. The materials proposed for discharge for construc­
tion of the breakwater are primarily sand, gravel and rock. The dredge 
material proposed for discharge is primarily sand and silt. The sub­
strate in the proposed harbor area is sand and silt, and rock in the 
upper intertidal area. 

The quarry site is sufficiently removed from sources of pollution to 
provide reasonable assurance that such material has not been contaminated 
by pollution. Riprap on harbor structures would provide reasonable 
assurance that the material would not be moved by currents. 

4. Description of Site Comparison (Comparing sediment at the dredging 
site with sediments at the disposal site.) 

Not applicable because the project meets the exclusion criteria. 

5. Review Applicable water Quality Standards 

The harbor configuration given in the draft Feasibility Report has been 
revised in the Detailed Project Report, to improve mixing and flushing 
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characteristics. The improved harbor design was the result of a circu­
lation study of the draft proposed harbor design. The circulation study, 
included in Appendix G, provides data which substantiates that the 
proposed action would have good mixing characteristics. .Applicable water 
quality standards were reviewed by the Alaska Department of Environmental 
Conservation in their review of the project for State water quality certi­
fication. The results of the certification are given at the end of Appen­
dix F. 

6. Selection of Site 

a. Need. The proposed action is needed to relieve overcrowding in 
the existing harbor and' provide additional harbor protection for recrea­
tional boats and commercial fishing vessels. Disposal in the tideland is 
a necessary and integral part of the harbor design'. Without creating 
fast land by placing dredged material in the interharbor area, adequate 
land would not be available for necessary harbor facili ties or for a 
staging area for construction of the harbor. 

b. Alternative Sites Considered. Seven alternatives and "no action" 
were considered for expansion of small boat harbor facilities at Seward, 
Alaska. Five of these alternatives were eliminated from detailed study. 
The reasons why these alternatives are not practical are given on page 9 
of the FEIS. The South Harbor Expansion (Plan A) and the Nash Road Site 
(Plan B) were deemed to be the most feasible for engineering, 
environmental, and economic reasons. Although the South Harbor Expansion 
is the least environmentally damaging alternative because it does not 
require intertidal disposal, this alternative could not be selected 
because it is located in a designated high risk earthquake zone. With 
this designation, Federal funds cannot be used to construct a small boat 
harbor at this site. 

c. Objectives to be Considered in Discharge Determination. 

(1) The discharge will not significantly disrupt the chemical, 
physical, or biological integrity of the aquatic ecosystem. 

(2) Due to the low productivity of the disposal area, the impact to 
the food chain in the surrounding marine ecosystem will be minimal. 

(3) The diversity of plants and animal species will not be decreased 
in the general area as a result of the discharge. 

(4) The discharge activity would eliminate a feeding area of low pro­
ductivity but would not prevent movement into or out of spawning, 
breeding, or nursery areas located in the unnamed anadromous fish stream 
to the north of the project area. The discharge activity would eliminate 
any spawning of herring or other fish species which may occur in the 
affected intertidal area. The intertidal area is known to be low in pro­
ductivity so this impact is not expected to be significant. 
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(5) . Impacts on wetlands having significant function of water quality 
maintenance. Not applicable • 

. (6) Impacts on areas that serve to retain natural high waters or 
floodwaters. Not applicable. 

(7) Turbidity will be minimized by constructing the breakwater before 
the inner harbor is dredged. 

(8) Degradation of esthetics will be minimized by confining the fill 
to the smallest practical area and allowing for only water oriented 
harbor facilities on the fill. Recreational boating and fishing would be 
improved. No degradation of economic values would occur. 

(9) There are no threatened or endangered species in the study area. 

(10) Investigate other measures that avoid degradation of esthetics, 
recreational, and economic values of navigable waters. Not applicable •. 

d. Impacts on water Uses at Proposed Discharge Sites. 

(1) Municipal water supply. Not applicable. 

(2) Shellfish. No important shellfish habitat exist within the area 
of the proposed small boat harbor. 

(3) Fisheries. Impacts on fisheries are covered in Chapter V, 
Section 5 in the DEIS. 

(4) Discharge activities could temporarily disrupt wildlife in the 
immediate vicinity. This impact is expected to be minimal. 

(5) Recreational activities. The action may temporarily impact 
recrea- tional activities; however, recreational use of the area would 
eventually be increased as a result of the proposed project. 

(6) Threatened and endangered species. Not applicable. 

(7) Damage to benthic life from the discharge would be minimal. The 
breakwaters would have a substrate that could enhance the production of 
benthic communities. 

(8) Wetlands. Other alternative harbor sites have been identified as 
not practicable in the detailed project report. Plan A, which was 
studied in detail, was found not to be practicable because it is located 
in a high risk earthquake zone. The proposed fill activity for 
construction of breakwater must be located in the water to fulfill its 
basic purpose. The proposed activity associated with fill in the 
intertidal area, for a staging area on tidelands, must have direct access 
or be in proximity to the wate:r to fulfill its basic purpose, that of 
providing support facilities for the small boat harbor. Only water 
oriented facilities necessary for the function of the boat 
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harbor will be allowed on the fill, Le., boat launch, harbor-
master office, fish buying or processing facilities, sewage disposal 
facilities, etc. Parking will occur on the upland portion of the fill. 
Suitable upland sites are not practical for dredged disposal. The 
activity would not cause a permanent unacceptable disruption to the 
beneficial water quality uses of the intertidal area ecosystem. 

(9) Submersed vegetation of significant biological productivity will 
not be affected. 

(10) Size of disposal. The disposal site is confined to the smallest 
practicable area. The breakwater is the minimum adequate size for wave 
and wind protection and general harbor integrity. 

e. Consideration to Minimize Harmful Effects. 

(I) Water quality criteria. The State of Alaska water quality stan­
dards were considered in determining the site and disposal conditions. 

(2) Investigate alternatives to open water disposal. Not applicable. 

(3) Upland disposal sites were not explored for disposal because 
disposal in the intertidal area for the selected alternative is necessary 
to provide adequate land for water oriented harbor facilities. The 
physical and environmental characteristics of the intertidal area were 
considered in selecting the Nash Road alternative. 

(4) Ocean dumping. Not applicable. 

(5) Where possible, investigate covering contaminated dredged 
material with cleaner material. Not applicable. 

(6) Investigate methods to minimize effect of runoff from confined 
areas on the aquatic environment. The dredged material would be confined 
by a gravel containment dike. The staging and parking area would be 
sloped and drained to prevent runoff into waters of the harbor. 

(7) Coordinate potential monitoring activities at discharge site with 
EPA. Not applicable. 

7. Statement as to contamination of fill material if from a land 
source. The fill material to be used is not contaminated. 

8. An ecological evaluation as required by Section 404(b}(l) of the 
Clean Water Act has been made following the evaluation guidance in 40 CFR 
230.4, in conjunction with the evaluation considerations in 40 CFR 
230.5. Appropriate measures have been identified and incorporated in the 
proposed plan to minimize adverse effects on the aquatic environment as a 
result of the discharge. Consideration has been given to the need of the 
proposed activity, the availability of alternative sites and methods of 
disposal that are less damaging to the environment, and such water 
quality standards as are appropriate and applicable by law. Impact on an 
intertidal wetland at the site would be unavoidable and approximately 

F-5 



53.1 acres of sparsely vegetated intertidal habitat would be eliminated, 
and 52.3 acres of subtidal habitat would be disturbed. Reestablishment of 
marine organisms would occur on the breakwaters, the inner harbor area 
and subtidal area. Construction activities would have an impact on . 
herring and salmon. Construction during critical spawning periods would 
be avoided to minimize these impacts. Adverse impacts to 'the total marine 
ecosystem would not be significant. Activities associated with the 
proposed fill would be water oriented or water dependent. There is a 
need in Seward for the small boat harbor facilities. 

The discharge site for the Seward Small Boat Harbor breakwater and dredge 
disposal site for Plan B has been specified through the application of 
the Section 404(b)(1) guidelines. 
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WATER QUALITY DATA 
taken 5/31/79 - 6/1/79 

Chemical 
Oxygen Anmonia Or9anic 
Demand Turbidity Lead Zinc Mercury Cadmium Ca 1 ci urn Iron Oil/ Nitrogen Nitrogen 

Water Sam~ NTU mg/1 mg/1 mg/1 -~ !!!9Ll Grea~e !!!9.L~ mg/l as N 

Nash Road 
On-Shore-Surface 6.9 6.6 0.45 0.00 0.00 0.050 53.5 1.50 10.78 mg/1 0.04 0.07 
Off-Shore-Surface 14.6 5.0 0.55 0.00 0.00 0.051 57.7 0.80 11. 73 mg/l 0.03 0.09 

Expansion South 
On-Shore-Surface 57.5 3.4 0.95 0.00 0.00 0.062 90.5 1.60 14.30 mg!1 0.03 0.55 

Existing Harbor 
0.03 Sample 1 - Surface 0.86 3. 1 0.45 0.00 0.00 0.070 89.0 0.95 24.57 mg/1 0.04 

Sample 2 - Surface 4.6 0.02 0.46 
Sample 3 - Surface 5.8 0.02 0.29 
Sample 4 - Surface 3.2 0.03 0.40 

Elutriate 

1"1 Nash Road 
Off-Shore (with 10.9 0.42 0.00 0.00 0.038 63.4 0.74 0.01 0.09 

4 water from Nash 
Road on-shore) 

Expansion South 
On-shore (with 32.6 0.49 0.00 0.00 0.000 98.4 0.91 0.01 0.29 
water from Nash 
Road on-shore) 

Volatile Solids Gravel Sand Silt 
Bottom Samples (~ dr~ weight basis~ {~ drt weight basis) (~ dr,l' weight basis) (~ dr.l' weight basisl Oil/Grease 

Nash Road 
Off-Shore 1.05 0.0 66.7 33.3 233.8 mg/kg 

Expansion South 
On-Shore 1.84 23.8 16.2 0.0 373.9 mg/kg 



WATER QUALITY DATA 
Taken 5/31/79 6/1/79 

Temper- Dissolved Co liform Resistance 
Water Samples ature Oxygen Conduct;v ity PH Sa 1 i nity c:ol/l00ml mmhas/cm 

~ PM PPt (0 25° ( 

Nash Road 
On-Share-Surface 10 12 3,600 7.4 3 12 2,700 
Off-Share-Surface 10 12 23,000 8.0 20 2 4,800 

Benthic 9 12 14,000 8.0 11.5 . 

Expansion South 
On-Share-Surface 10 . 12.5 9,000 7.2 6.8 36 6,800 

Existing Harbor 
Sample 1 

Surface 10 12.5 19,000 8. 1 17 1 ,24.4 9,800 
Mid 10 11.5 
Benthic 9 12 

Sample 2 
Surface 10 12.5 42 9,800 
Mid 10 12.5 
Benthic 9 

Sample 3 
10 ~ 

Surface 11 12.5 8 9,800 
Mid 10 12.5 
Benthic 9 11.8 

Sample 4 
Surface 10 12 28 9,700 
Mid 10 13 ---
Benthic 9 12.5 
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STATE OF ALASKA - ~IATER QUALITY STANDARDS 

II 

WATER 
DUALITY -
PARAMETERS 

MARINE ") 
WATER USE~ t 

(AI Water SupplV: 
HI aquaculture 

fA) Water Supply: 
tm seafood 
p rOCeu.lng 

tAt Water Supply; 
!iii) indu~trtal. in· 

eluding Iny water sup" 
pilei used 1ft aliOCla­
tion with a m.3nufactur· 
ing or produCliOn enler­
prise (olher lhan food 
processing) .ncluding 
mining. placef mining. 
enerllY produchon 01 

deyelopmenl, 

(S) Water Retreation: m con,a.tt f'ecrea 
lion 

(1l 

fECAL COLIFORM BACTERIA IFCI 
tSee Note 11 . 

For product. nOf'maUy cooked the mean, based 
on I minimum of S lamplll taken in I per~od of 
30 days •• han not exeeed 20P Fe/100 mJ and 
not mo,e than 10% of the .ample. studt exceed 
400 Fe/loo mt For products not normally 
cooked the mean, ba.ed on a minimum of 6 
samples tabn in a P*'riod of 30 day. thall not 
')lend 20 Fe/loo mi. and not more than 10% of 
1he umplel .half exceed 40 Fe/loo mt 

Bued on I minimum of 5 s.,mp;es taken In I 

period of 30 dal's. m~iln shaU not ."ued 20 
fC/l00 ml, and no, morr than 10% of the 
samples shall exceed 40 FC/1OG mI. 

Where worlutr Conll1Kl IS present the meln 
Fe bac1eria concentrallon. tJ.sed u~.on a mIn,· 
mum of 5 samp'e, 1.ken in a period ot 30 
davs, lOhali not fUtctH!d 200 FCI100 mi. nol 
more than 10% of the lampiel shall exceed 
400 fC/1OG mi. 

Saled on a m,nimum of 5 samples taken in a 
30 day per.od the mean shall nol extead· 20 
fC/100 ml, and not more than 10"" of the 
5lJmple" shall e.ceed 40 FC/100 mi. 

1S} Water Reueation: Baled on I minimum of 5 lam pies taken in 
hi) s~eondarv ., 30 day period lhe mean shall nOl exceed 
rfl'CrHlion 200 Fe/100 mf. Ind not more than 10% 01 

th(> sampl"s shall ttJllcud 400 fe/1OO mt 

fC) Growth and Pro Not applicable. 
pagation of Fish, Shell 
fish Aquatic life. 
and WlldHfe Includ1~~ 

~~~t:::~r~aterfowi and 

~D) HartleUIOg tor Con· 
IUmpuon of Raw Mol· 
lu,kl Or Other Raw 
Aquatic litr 

12 

Based on a !it. tul::tt! decim.1 dilution te,1 tht! 
feca' cohlo,m media·n MPN than no' eJlceed 
14 FCI100 ml, not more lhan 10%' of the: 
lamPlel shall uCHd a Fe MPN of 43 FCI100 
m! the Note 15'. 

lH€ WAlE''' QUAL'" CRITERIA WHEN USED IN COMBINA1.;..,> >fo."H , ...... 

121 
DISSOL VED GAS 

Surface dilSoIved O_V\len (D.O.) cone.ntt.,ions in 
co •• t .. wate, ,hall not be I ... than 6.0 mg/t '04' • 
depth of 1 meter except when natural conditio .. " 
cau" thi, .. 11.18 to be deptelled, D.O. shill not be 
reduced below 4 mg/I It Iny point benelth the 
surface. D.O. concentrations tn estuaria and tid. 
tribut.,~s shatl not be lell than 5.0 mvII except 
whete natural conditions cause thil ",alue 10 be 
depfllsed. In no CI" shall D.O. lenls aboyt 17 
"'III be permitted. The 'concentration of total 
dISsolved ps shan not exceed 110% of .. turation 
at Iny POint of sample coilKtion. 

0,0. shan be greatef than Of equal to 5 molt 

N01appliubte 

S.m ... (2I1AHiI. 

Same as 12HAUH. 

S.me a. (mAWI. 

So"", .s 12HAltH 

F-9 

131 
pH 

(Variation of pH fot waters naturally 
outlide the .peeil'ed range s"all be 
toward, ,he ,angeJ 

141 
TURBIDITY 

ShaH not be leu thin 6.5 or s,eater Shall not exceed 25 NTU. 
than 8.5, and ,hln not 'WIry more 
thin 0.1 pH units from nltu,. c0n-
dition. 

Shan n01 be lell than 6.0 or grelte, Shill not inte,fere with dfsin· 
than 8.5. Shan not 'Wary more thin fectK)n. 
0.5 pH unit from natural condition. 

Shall not be len than 5.0 or G,eater 
than 9.0, 

Shalt not be len than 6.& or Gfeater 
than 8.5. It the nalural pH ~on· 
ditlOn is outside this ranoe substlncel 
lhiill not I» added that cause a in~ 
crease in buUering capacity of the 
waler. 

Shan not caule detrimantaf 
eHKtJ On est.blishe'!' te.. of 
water supp.v Ire.tmen\': 

Shan not -exceed 25 NTU. 

Sh.iI not be len than 5.0 or greatu Shan not exceed 25 NTU. 
than 9,0. 

Shall not be htn: than 6.5 or treater 
than ItS. and shall not .. rv mOte 
th.3n 0." pH unit from natural can· 
dltion 

Shall not be leu than 6.0 or greater 
than 8.5, Shall not wary more thnn 
0,5 pH Untt from nalural conditIon. 

, 

Shall not reduce the depth of 
the compens"f)tion point tor photo­
lynthetic activily by more than 
10%, In addition, sHill not re­
duce the ma.imum :lecchi dt,k 
depth by more than 10%. 

S.me .. f2UC!. 



WATER QUALITY CRITERIA 
WATER USE DESIGNAi!ON CON:;lI1UTE. iHE WATER QUALITY 5TAN~> ,:... I....;R A PARTICULAR WATER BODY 1 HE.. WATER QUALITY Si ANDAROS 

(51 
TEMPE RA,URE 

Shan not c;:ause the weekly 
lYerage 1emper.ture to increne 
more than 1" C. The maximum 
,.te of ch.ange Ihall not uceed 
O.S·C per hour. Norm" daily 
temperature c;:yclel 'hall not be 
atlered in amplitude or fr.­
q"ency. 

Shall not exceed 15- C. 

Nut IpplicI~e. 

Not applicable. 

'Ill 
DISSOLVED INORGANIC 

SUBSTANCES 

No miln induced aherauom Ihall 
be made ttrlt would elKu' • 
change in the water', i.ahaline 
plnerm of mor. than :t 10% 
of the n.tur.1 vattlliom. . 

NOI applicable. 

ND amounts lbove nllural con­
ditionl whtch· can (;ault' ecrtO 
liotl, .etling, 0' prOcell pn)' 
bleml. 

Not Ippliclble. 

Not appfiteble, 

171 
SEDIMENT 

No impaled loedt that will 
interfere with el1ablilhed 
wat!r supply treatment levett. 

Befow ROrmally detec11bte 
Imountt. 

No" i",PGJed loadl that will 
int.rfar. with euabUthed 
water IUpplV t,eatment levell. 

No me~turable incr •• w to 
concen.ratlom .bove natural 
conditiont, 

Shall not pose hazardt to 
incidental human contact or 
cau.. interference: with the .,Ie . 

(81 
TOXIC AND OTHER DELETERIOUS ORGANIC 

AND INORGANIC SUBSTANCES 

Subt'tanca. 'han not indi~idu.IIV or in combination ',Uled 0.01 
timet: tne I0101rMt measured 96 hour lCso (Se" No,. 9) for life 
stages ot .pecie' tdentifiad bV the departmen1 II being tha mOlt 

.Ienlftive. biologicIUV importanl to Ihe 1itultKm. or .. teed c,i­
I.,il cited In EPA.,l;ly,aOty C,iteria fo, Willi or Alaska O,inkjna 
Water SllOdards ISee Not. a Ind 5). which .... ., concentrltion 
i ....... Sumtlnces shill not be pres.nt or uc .. d concentrations 
which individuallv 0' in combinltion implrt undesjrabll odor 
Or tllte to fish or othe, e.qultic orUlnism, 11 delermined by 
either biol"IY 0' o,,,lno.leptt.c lel1l (See Not. 9'. 

Sum1ancel Ihall not ekteed E PA. ~ Criteria 'or WIt" 
(See Note 6l at appI'table to the lumtanee" 

Subs1anCII maU not be p,eleM which pote huerdl to worker 
contact. 

Subl1anees thall 1101 exceed EPA, Quality Crhcda for Wal@r 
iSee Not. 6) as applicable to ton.!.dtuant. 

Stlbtlancet shall not be pmanl which pose hazards to inci· 
dental human contact. 

!91 
COLOR 

IS .. No •• 121 

Shan not .xceed 50 cojor 
unitl. 

Shan t\O~ exe_eIi 7S color 
uniU in wate, tUppUes whu:h 
win be 1 .. _aled.. lJn1,ea1ed wate' 
JUpplieJ ,h.tl nol exceed 5 
colo' units. 

Not appficable. 

Shan not extftld 15 CoiOf 
unit~. , 

Surface waUR .hall be f, .. 
of subtlancn ptoducing ob­
jectionable color . 

. --------------~--------------+-------------;------------------------------+--------------~ 
Shill! not Cluse the weekly 
aver.ge tempP.fltur, to incre&te 
mOf. Ihln 1·C. The maximum 
raUt of change shaU nol exceed 
O,S·C per hour, Normae daily 
t91mperatura cyclet thall nat be 
altered in amplitude or fre· 
Quency. 

Som ••• 1211CI. 

Maximum allowablt variltion 
abave nafuralsllinl'Y: 

Nltural M.n-Induced 
Sahnity slhnity 

(partt IMr Iperu per 
thousand) thousand] 

0'03.5 1 
3.5'013.5 2 
13.5'035 4 

S.me at 21AHil and/o, 21Cl 
8t determined appropriate by 
the dep,rtmen1. 

No m.at"rable lnCrealt in 
concentr.tians .bcwe naturaf 
conditiont, 

Not apphc.able. 

F-l0 

Subtt.ncea mell not indivjduaUy Of '" combination exceed 0..01 
timn Ihe 'owen meatUfad 96 hou, lC60 tS.e Nole 9) fOf Ufa 
stages of tpeciH identified by thl departmlnl II beinethe 0'1011 

sentitive. biologically .mportant to the loe'lion. or .. cNd cfi. 
te"8 citlfd i" EPA, QuaJity C"tf!f!!,~ Q~ Alaska O~tt:l~ 
Water St.nda,c!l (See Note 6: and 5t wh.ch .... er concenuahon is 
tnt. Subulnee'l shalt not be present or .xc~ concentratton, 
whiCh individually Of in combinl1tGn 'mpM1 undet~rlble odo, or 
taste to fish or othe, aquahc orpnttm. It determined by eitnef 
biaat'llV 0' o,pnolept,t teslI ISee Note 6: and 9) 

Subilancel .han not individuallv or in Cf)m~natfon eltet!'td 0.01' 
limet. the lowell measured 96 hour LCSO (See Note 9) for tife 
l18ges of 'pH:ie, identlf.ad by the department .. beine the moat 
sensitive. biologically Importlnt to lh. locllion, or nceed crt, 
leria cited in EPA. Quality Crite,ia 1m Water (See Nate 6' 
which ..... ' concenttation il leu. Substances mati ftCt be ptltf,enl 
or exceed concentrationt wnich indi.iduaUy Ot in combif'urtion 
~mpart undellrable odOl or, tatte to fish or other aquatic Olgan· 
Ilmt as d.termined by elthe, biCUll.UY 0' Ot9lnol.plic talb 
tSee Nale 6 and 91. 

Color or apparent CotOl Ihall 
not reduce the dvpttt of com­
IMnlltion po'nt for photo­
Iyhthelic activity bV mote th." 
1'0'% hom the '1eftO"."y e'ta~ 
Intu!'d norm ior aqu.tie' life 
For an wat.,. nat hlW'no a 
-.e.ton"'y ettabli:lhtd na,m fol 
aquatic life tolor, Of apparent 
colo,. than not: a)teeed SO color 
unitL 

S.me .. 12I1CI. 
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REGULATE MAN MADE ALTEf.tATIONS TO THE W'ATERS OF THE STATE 

1101 
PETROLEUM HYOROCARBONS, 

OILSANO GREASE 

~SP.t Not. 16) 

Shall not uc •• d 0.01 times the contlnUOI,MiI; flow 96 hOUr 
LCso or if not availatHe the natic test ,96 hour lCSO for 
the species involved. (Set! Note '9 and 10), 

(111 
RADIOACTIVITY 

Shan nol exceed the concentr,tionl .ped. 

::;!bYfS:!'e ~:,~asaf. ~:n:~:~r!!Irf8~!:: 
for OfganiuM involwtd .h.n not exceed 
maximum permiuibte limits for .pttt:ific 
radioitotope. and -uniden1ifHtd mhctures .. 
... eOIi,hed in Tl1'. 10, Code of Fed.ral 

~'1 PI, rt 20, IS-•• Not. 13) and 
OIy-21 ~"da .. l!, Handbook 

ote 14). 

ShaU not make the W~1Cf unfit of un,.fe f~r th~ ule. Same a! (2UAHiit 

Shall not nun a film, ,heen, Of dit(.oloralion On Ihe tu; 
face or floor of the water body or adjoining Ihorelines, 
Surface waten 'hall be virtually btle from floating oill. 

Shall "ot cause: I film, sheen. or diSCc»oration 00 the .ur· . 
fe« Of floor of the ..,atel body or adjoining IhoreliN'. 
Surface waterS 'hall be wirtuallv free from floating oUs. 

Tot41 hvdroearbo," in the water column ihaU not tJ(ceed 
15 ugll Of 0.01 01 tht> lowe,t mU1ured conllnUOus ftow 96 
hour lC50 fa, Iii,. 'l"ge' of lpecie. iri(!n1ified by the de­
partment a. _hI! mOtt lensillve, biologkaUy impoltant spec .. , 
in a particular Joe'-1ion, whlch'wer concentration i. I~ .. (See 
Nole 9 and 10). T Otai arOmatic hvdroca,bons m the wate, 
column shall not e_eeed 10 ug/l. or 0.01 o. the lownt 
measuled continuoul Uow 96 hour lCso fOl tae u.' of 
IPtcies identified by lhe departmenl as the most lensjti'lt~ 
hinlOofcaUv ,moortl"t lpeCteS m a parllcular ~ocatton, 

which .. er concenlratlon is '(In ISee Note 10 and 111. There 
shan be no cuncpntrallon1 Df hydrocarbon... animal fau, 
Or vegetable oill in dnt sediment whfdl cau"e deleterious 
effecn to aquatic life. Su,fact' Wilen and adJointng thor\'!'· 
hnel .han be vlrtuallv ftee hom fioahng oil. film. sheen 01 

du.colo,.tmn. 

Shan not t:J(tf"ed concentration, which mriivlduaHy 01 in 
combination impar, undeSirable odor or tltSte to ofgamsm .. -II 
determined bV bioanay and! Dr or9AtnoleptfC te.U. 

Same a" (2HAHiil. 

Sam ... 12HAIII'!. 

Sam ... !2IlAIli), 

Sam. IS (2HAIIi!. 

F-ll 

!121 
TOTAL 

RESIDUAL 
CHLORINE 

Not .pplic~ •. 

Not Ipplicebfe. 

NOI applicable. 

Concentration ,hall not 
exeeed 2.0 ugll for 
.afmonoid fish Of 10.0 

ugh for other orpn· 
nrm (See Note 61. 

Shan not exceed 1 
mgll a' any timl, 

1131 
RESIDUES, FlOATING SOLIDS, DEBRIS, 

SLUDGE OEPOSITS, FOAM. SCUM 

ShalJ not alone or in combin.don with other Jubilance. 
or walt" ellU" th. water to be unfit or unsafe for tba 
u ••. Shatt n01 caule detrimental ,ffectl on e"lbli,hfll 
water ,"pply ,reetment levell. 

Shalt not .Iant: of in combination with other ,ub ... ncet 

::~~, t:: d":.~:ror~;:~~ o~ u~:f:u!f~:':i ~~:"w:t::t-::; 
~ioining .horalinf; c:au .. 'eaching 0' to.:ic or del.t.rw 
HNJ Jubstanee.; or c:tu .. I .Iudge, IOIi4or amul,ion to 
be deposit.d beneeth Or upon the IUrfllCe of the wat.r 
wi~h.in. the w.~ar c:olumn, on th~ bottom. Of upon 
adJOining .hor.hnH, 

Shin not alone or in combination with O1Mr lub­
Uance. or waitf, cau.. the water to btl unfit Of un­
,Iff f"Of th. u.a, 

Shall not alone or In combination with ot"'r IUb­
.,anee1 make the water unfit or unll'. fot un; cause 
e film .• heen, Or dilcoloration on the turfate of the 
water or Idioininl .horehM; cau.e leaching of toldc: 
or deJetertOul substancel; or caule • "udge~ .olid" Of 
emuilion to be deposited beneath Of upon the .urface of 
the wlter, wllhin the wat.f tolumn. on Ihe bottom. 
or upon .djoinin, Ihor.lines. 

Shan nol alone or in comb,natjon With ot~r lubttances 
make the wat" unfit or unufe for U .. ; QUU a ('JIm, 
lheen, or dilColoralion on the IUrfa« of the water or 
adJuintn, Ihorelina; QU'If: laaching: of toxic or dela1"~ 
ious substances; or eflU.' • Iludge. lohd,or emuillon 10 
be depotiled beneath Of upon lhe suriac:& of the Wile" 
within lh. water column. Of! Ih. bottom. Of upon 
.ttjnininn ,horeline" 

ShiH not alone or i" eombinalion with othe, subs,ance. 
or wast" c:aUI' the wa,e, 10 be unfit, un,. or C4Juae 
~te Or ehro"ic problem le .. aI, as delarmined by 
b4()t"a~ Of olher appropriate methoc:k. Shall not 1I0ne 

~~;:. c::n:::e:":'.ir!!h ;t~~ ~~t;;:.ne~; ::"'w:t:;I:; 
adjoinrng thor.l .... el; cause lellChtng of toxic: or def.hr· 
ious tubc18neeS; Of caute a ,.udge, solid, or emullton 
to be . depOIited beneath Of upon the ,Urf.. of the 
W~tflf, with the wiler column, on the banom, Or UPOn 
adjoining .horeHMI. 

Sh.n nOI make the Wiler unfit or un.af. for UM. QUM 

a fi'm. l11un, or disc::oto,.tion Of! the surfllte of the 
",ata, or. adjoining shorehne, c ...... leaching of to.ic 
de'aterious IUtHt.neet, or .h.tdge. .oIid" or emullion 
10 lK" depolhect benu'ltl or upon thl lurfllte of .,. 
wlter, wtlh,n tha watl' cofumn, on the bottom. or 
upon edjoining .hQralinas. 
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STATE OF ALASKA 

DEPARTMENT OF ENVIRONMENTAL CONSERVATION 

CERTIFICATE OF RE~SONABLE ASSURANCE 

A Certificate of Reasonable Assurance, as required by Section 401 of the 
Clean watel.' Act, has been requested by the Department of The Army, Alaska 
District, Corps of Engineers, P.O. Box 7002, Anchorage, Alaska 99510, 
for the construction of a 3D-acre small boat harbor at Nash Road Site. 

The proposed activity is located at the head of Resurrection Bay, 2 miles 
northeast of Seward, Alaska; Latitude 590 48'N, Longitude l49°30'W. 

Public notice of the application for this certification has been made in 
accordance with 18 AAC 15.180. 

Water Quality Certification is required for the proposed activity because 
the activity will be authorized by a Department of the Army Permit identified 
as Seward Small Boat Harbor - Nash Road Alternative, and a discharge may result 
from the proposed activity. . 

Having reviewed the application and comments received in response to the 
public notice, the Alaska Department of Environmental Conservation 
certifies that there is reasonable assurance that the proposed activity, 
as well as any discharge which may result, is in compliance with the 
requirements of Section 401 of the Clean Water Act which includes the 
Alaska Water Quality Standards, 18 AAC 70, and the Standards of the 
Alaska Coastal Management Program, 6 AAC 80, provided that: 

Date 

Water quality standards, for turbidity and 
sediments, shall be met outside a mixing 
zone extending 100 yards from the construction 
site. 

F-12 
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PREFACE 

This report on the Seward Small Boat Harbor has been prepared under 

Contract No. DACW85-80-C-OOl9 dated 80May29 authorizing E. P. Richey. Con-

suIting Engineer, to carry out the following Scope of Work. 

The hydraulic model was constructed and operated by H. N. Smith and 

J. P. Rhee, Graduate Students in the Department of Civil Engineering, Uni-

versity of Washington; the model was tested in the tidal tank at the C. W. 

Harris Hydraulics Laboratory. 

c 





1.0 

, 2.0 

3.0 

4.0 

5.0 

SCOPE OF WORK 

Project Title: Seward, Alaska, Small Boat Harbor Navigation Improve­
ments - Circulation Study. 

Authorization Status: General Investigation Feasibility Study, 1970 
River and Harbor Act, as amended. 

Purpose of Study: To analyze the effect on circulation and flushing 
'in the harbor due to the construction of two rubble mound breakwater 
sections and breakwater silt barrier. 

Timing of Input: Study shall begin upon receipt of notice to proceed 
with an interim or draft report submitted 10 days later. Review com­
ments will be provided by the Alaska District, Corps of Engineers, and 
incorporated by the contractor with a finalized report provided within 
2 weeks of receipt of District review comments. 

Work/Report Required: A quali,fied professional engineer will assess 
the circulation and flushing characteristics of the proposed harbor 
shown on the attached sketch (Attachment 1). This assessment will 
utilize professional evaluation, leterature review, correlation with 
modeling studies performed in the past. The report shall include, but 
not be limited to: 

a. Description of data review and investigation methods employed. 

b. An evaluation of the circulation and flushing characteristics of 
the proposed harbor, to include tidal prism ratios and exchange 
coefficients, with appropriate diagrams and histograms. 

c. Professional recommendations to mitigate or reduce any adverse 
effects (flushing or circulation) discovered, to include a dis­
cussion of possible design changes (i.e., breakwater alignment, 
etc.). 

.. 

6.0 Alaska District Point of Contact: ' Contractor shall refer all questions 
concerning technical matters to Planning Branch, Alaska District. Com­
plete and detailed background information on the Seward Harbor Study 
will be furnished the contractor by Planning BranFh concurrently with 
notice to proceed. 
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Circulation Study 

Seward, Alaska Small Boat Harbor 

Introduction 

The small circulation characteristics of the small boat harbor (SBH) 

proposed for the Nash Road site, Seward, Alaska (Figure 1) were considered 

in a preliminary assessment to be predictable without an individual model 

study, for the harb0l:' planform and general layout appeared to be similar to 

other harbors for which circulation studies have been performed. However, a 

more detailed look disclosed some important differences nullifying the 

similar-shape assumption. Although the planform appears nearly square 

(see Figur~ 2), the entrance is located so that the area on the southeast 

corner is isolated from the main flooding current; the easterly entrance 

jetty forms a separation pOint for the flow, and a fairly deep (-18 ft MLLW) 

channel is located normal to the flooding current direction. Because of these 

distinguishing features it was decided to carry out a physical model study to 

support the comparative analyses based on the circulation studies of record. 

A physical model of the Seward SBH was not included in the circulation study 

proposal. 

A laboratory hydraulic modeling technique for assessing tidal flushing 

of small boat harbors was initiated by Lewis (1972). The technique has been 
I 

applied to a number of sites in the Pacific Northwest and Alaska (see List of 

References) in the quest for objective measures of water quality, needed by 

regulatory and permit-granting agencies when considering design proposals for 

new or modified marinas (SBHs). Overall exchange rates can be obtained and 

local regions of good and poor exchanges can be identified. Some field 
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Figure 1. Seward and Vicinity 
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Figure 2. 



measurements in harbors that were also studied in laboratory scale have shown 

that the model has realistically reproduced general circulation patterns and 

that the model appears to give conservative exchange values. 

Harbors typically are relatively long a~ft wide compared to depth, so a 

scale distortion is us~ally necessary in model work. A distortion of 10 hori­

zontal to 1 vertical has been adapted as a convenient standard. This means 

that the dispersion-diffusion processe~ are not properly scaled, so the im­

plied assumption is that the convective transport is the dominant mode of 

exchange. For example, the measurements in the plume of a point source in a 

distorted model would not directly translate to concentration values in space 

and tlme in the 'prototype, but the general movements would be adequately rep­

resented. The adopted technique is very useful in tlw ~,t urlyof harbors where 

the mean tidal range is in the order of 5-10 feet, so the currents set up by 

these tides are the dominant factor in mixing and circulation processes. 

The exchange and mixing or flushing in a SBH depends strongly upon the 

tidal range, of course, as well as specific basin geometries such as aspect 

ratio (length of basin to width) ratio of p1anform area to entrance area, 

location and number of entrances, length of entrance channel, points of flow 

separation, distance to rearmost section and others. Nece and Richey (1976, 

1980), Nece, et a1. (1976) and Schuchter and Slotta (19i78) have investigated 

some of the relations between planform geometries and tidal flushing and 

have identified some general guidelines about favorable and unfavorable 

. features. 

Basis for Model Procedures 

Numerical modeling methods of harbor phenomena have made major advances 

with the advent of the computer, but, as pointed out. by Calloway (1980), the 
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dimensions of the small boat harbor require such small steps to achieve a 

satisfactory solution by finite difference technicr\les that the necessary com-

puter time becomes inordinately expensive. The physical mod~l provides a 

graphic simulation of prototype features, is quite flexible "so design 

changes can be compared readily, and can be kept simple and hence relatively 

inexpensive in those applications where currents and exchanges are dominated 

by tidal effects. Effects of density diff~rences, wind stresses, boat wakes, 

mixing by propellors, etc., are excluded. 

One index used in evaluating the tidal flushing of an estuary or harbor 

is the tidal prism ratio: 

TPR = Basin Volume at"High Tide - Basin Volume at Low Tide 
Basin Volume at High Tide 

which implicitly assumes a complete mixing of the new, ambient water (the 

numerator) with resident basin water. An experimental, laboratory technique 

to determine the actual exchange was used by Lewis (1972) who mixed a selected 

amount of fluorescent dye in basin,measuring the initial concentration, ran 

the model for a series of tides (4-6) and measured the final concentration. 

The retention between cycles is assumed constant, Le., 

e = initial concentration 
o 

e ;:: concentration after n cycles 
n 

R = retention coefficient between 
I 

e 
n" = Rne 

0 

R ;:; (e Ie )l/n 
n 0 

The exchange coefficient E is expressed as . 
E ;:: 1 - R 

cycles 

which represents the fraction of basin water replaced per tidal cycle, and 
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depends strongly upon tidal range, of course, as well as specific basin 

geometries as .mentioned above.· 

A flushing efficiency is defined as 

n :::: E/TPR 

which represents how effectively the basin utilizes the potential for ex-' 

change. For a completely and uniformly mixed basin, the exchange coeffi~ 

cient should equal the tidal prism ratio. The efficiency so defined, may 

exceed 100% where special features·such as density flows, littoral currents, 

gyres, etc., are prominant. 

Modeling Techniques 

The Sewqrd SBH was fitted into a laboratory tidal tank having the overal 

dimensions 8' x 12' and a working depth of 18", using scale ratios of 1:600 

(Xr ) and 1:60(Zr) for vertical dimensions. The dikes forming the boundaries 

of the harbor were simplified as vertical walls in the model; Froude scaling 

laws then yield a time scale ratio 

T = X /(Z )1/2 = 77.46 
r r r 

so that the l2.4-hour prototype tidal cycle becomes 9.6 minutes in the model. 

The model tank generated tides as cosine curves of constant amplitude, cor~' 

responding to the half-range of the tide being investigated. 

The fluorescent dye technique of d~termining gross exchange coefficients 

as used in earlier studies (Lewis, 1972, e.g.) has been superceded by a photo-

densimetric method initiated by Richey and Smith (1977)", in which a spatial 

distribution of exchange coefficients as well as the gross values can be ob-, 

tained; local values are denoted as "E", and the gross values as "E", An 

initial concentration needs to be set; several investigations used high 

water slack as a reference point, but the flooding current pattern is not 
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as repetitive as on an ebb pattern. In thisstudy'the initial (0) condition 

was taken at low water slack. The sp.ecific steps in setting up and evaluating 

each run are: 

1. With water level in the tide bank at low water slack (low tide) 
elevation, insert a temporary barrier darn across the entrance, 
separating basin and ambient waters. 

2. Photograph the model when filled with clear water at low tide 
level to establish a background light level, at e = zero per­
cent. Standard black and white' control strips are placed in 
the camera field of vision for control purposes. 

3.. The basin is dosed with the amount of dye required to produce a 
concentration, e = 25 percent. of e . 'Mix the dye thoroughly into 
the basin, allow the water to bec8me qtiiescent, and photograph 
the basin; this provides the e/c . = 0.25 calibration conditions. 

'0 . 

4. Add equal increments of dye, following the above procedures, to 
obtain the clc = 0.50, 0.75 and 1.00 values. o 

5. Raise the water level in the tide tank and in the marina basin 
to high tide elevation, add the' calculated amount of dye (propor­
tional to the tidal prism) to bring the concentration to Co. mix 
the dye in the basin and take a photograph when the basin waters 
are quiescent. 

6. Remove the barrier dam and simultaneously start the tide generator. 

7. Take photographs at quarter-cycle points until the desired number 
(4) of complete cycles is completed. Conditions at the first low 
tide level after the generator was started give the Co values (no 
ambient water has entered the basin); four cycles later, readings 
at low water give the C values (n = 4) • 

. n 

8. At low water slack corresponding to n = 4, stop the tide generator 
and simultaneously replace the barrier dam. Thoroughly mix the 
waters in the basin, allow to become quiescent, and take a final 
photograph which indicates the spatially averaged dye concentra­
tion in the basin. 

Dye density values were measured directly from 35-rnrn black-and-white . 
negatives, using a Tobias Assoc~ates Model TBX photodensitometer. This device 

is a portable, manually-operated unit with a digital readout of opacity (or 

optical density). Aperture selections (1, 2 and 3 rom) allow variations in 

spatial resolution. The densitometer was operated in this study by placing 
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- the 35-mm negative over the aperture; correct placement of the negative was 

obtained through alignment with a corresponding x-y grid. The sensor probe 

. was then placed in contact with the negative and a density reading taken; the 

operation was repeated for the number of points desired from the negative. 

Photos were taken by a camera mounted approximately 7 feet above the 

center of the marina basin. Lighting was provided by four photoflood lamps 

(General Electric EBW No. 82) mounted about the same distance above the basin 

and located to minimize shadows and give uniform lighting of the water surface 

in the marina. The film used was Kodak Plus-X pan (ASA 125); the camera set­

ting was f 2 at an exposure time of 1/15 second. A red filter was used. 

Film negatives were processed so that the density range corresponded, as 

closely as possible to the linear portion of the film characteristic curve. 

The film (negative) density at any point is inversely proportional to the 

average concentration of dye within the water column at that point. Mrs. 

Stewart's bluing was the dye used in all tests. 

The choice of four tidal cycles was based largely on experience with 

prior tests using· fluorescent dye methods. The 4-cycle procedlJ,re has also 

been verified (Nece et al., 1979). for local as well as for basin-averaged 

exchange. 

Prints from the set of 35-mm black and white negatives are presented to 

convey a visual record of flow conditio1}s in the basin at each quarter cycle 

of the 4-cycle test for the mean tide range of 8.3 feet. A similar set of 

color slides is submitted with the report; these two se'ts of photos serve as 

a substitute for watching the mod'el in operation and in interpreting the ex­

change coefficient values. 
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r 
'- Model Test Results 

A set of prints from the 35-mm negatives for the 8.3-foot tide range is 

presented in Figures 3a-q. Figure 3a is the first photo taken in the series, 

as described in Step 7 under Modeling Techniques; the tide generator was 

started at the previous high-water slack position. The 3 vertical strips 

appearing in the upper. left corner of Figure 3b are turbulence generators • 

. The flooding current has crossed the central channel and has started a gyre 

in the southeast quadrant. At the high water slack, the flooding jet has 

reached the distal side of the basin; the gyre has moved the waters from the 

southeast corner across the entrance; a slug of "new" water is pinched off as 

shown by the less dense water in the northern section of the basin. Some of 

this trapped water moves out on the subsequent ebb, as shown in Figures 3d 

and 3e, and the "new" water has moved back over the center channel. These 

basic movements are repeated through the subsequent cycles (Figures 3f-q) 

where 3q is the end of the 4-cycle series. As shown in Figure 3q,the basin 

is quite uniformly mixed, with patches of contrasting density. A plot of 

local exchange coefficients after 4 cycles (corresponding to figure 3q) is 

given as Figure 5. Higher values generally occur over the central channel 

with lower ones in the northern corners and in the southeast sector. The 

values of 0.26 in the entrance tag the last patch of basin water leaving 

on the ebb. 
I 

Three photos from the 5~foot tide range are given as Figures 4a-c to 

be contrasted with comparable photos from the 8.3-foot· range, Figures 3g, 3i 

and 3q. The basic currents and syres on the flood and ebb are similar to , 

those for the higher tide range, but are much less intense. Figure 4c, after 

the 4 cycles, shows the basin to be non-uniformly mixed. The local values of 

E for the 5-foot range are plotted as Figure 6, which shows values in the 
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central channel to be about the same (0.25 +) as for the 8.3~foot range, but 

with depressed values in the northern corner and low values in the southeast 

seGtor. Values in the entrance (0.18) show, again, the trace of the water 

exiting the basin, with higher E values behind it~ Figures 7 and 8 show 

the histograms for the E values for the two ranges; basin averaged values 

(E) have been given in Table 1. The histograms show the marked change in 

uniformity of mixing between the two tide ranges. Ranges equal to or less 

than 5 feet occur only about 5 times a month, i..e., on the low part of the 

neap ranges •. 

The point values of exchange coefficient E for the mean range of 8.3 

feet and for a 5.,..foot range are shown on Figures 5 and 6. The standard 
I 

deviation S is a measure of how thoroughly the basin is mixed. Values of 

E, S, TPR and Efficiency are summarized in the following table. 

Table 1. Summary Data for Seward Small Boat Basin 

Gross (E) Standard (S) Efficiency, 
Tide Range Exchange Deviation TPR % 

MHRW-MLLW 0.45 
MHW-MLW 0.37 
Mean Range, 8.3' 0.24 1. 73 0.37 65 
5.0 ft. 0.21 5.57 0.24 88 

I 
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Comparisons With Other Marinas 

None of the small boat harbors in the Pacific Northwest for which cir-

culation studies have been done formed,~ close analogy with the one proposed 

,at Seward because of the unusua,Lfeatur,es of the re-entrant segment on the 

southeast side of the entrance, and the dominant central cross channel. Ex-

change coefficients for the mean range at the Seward site is listed with those 

from other Puget Sound marinas in Table 2, and compared with other ranges on 

Figure 8. The Seward values are lower than others at comparable ranges. The 

increase in exchange with range is also lower (flatter slope) than that for 

the reference marinas. 

Table 2. Comparison of Seward Small Boat Harbor 
with Puget Sound Marinas 

Birch Bay* 
Des Moines* 
Edmonds* 
Penn Cove 
Pt. Roberts* 
Sequim 
Seward 

*in operation 

Mean Range 
(feet) 

I 

5.2 
8.0 
7.2 
7.8 
5.9 
4.8 
8.3 

Exchange 
Coefficient 

0.37 
0.34 
0.27 
0.27 
0.21 
0.23 
0.24 

Although no close match with a specific basin was fotind, one of the 

generalized shapes investigated in a report by Nece, et al. (1979) covered 

a single-entrance basin with a length to width ratio of 0.83, which is close 

to that of the Seward harbor. Figures 7 and 17 from that report show the 

change in E with aspect rat,io LIB and the distribution .of E in the harbor 

for the range of 6 feet and are reproduced herein as Figures 9 and 10. The 
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basin as shown in Figure 10 is quite uniformly mixed at the 6-foot tidal range, 

with an E of 0.27, slightly higher than the 0.24 for the Seward site for an 

8.3-foot range. 

Conclusions 

The shape and location of the southern boundary to the small boat harbor 

proposed at the Seward site adversely·affects its mixing and flushing charac-

teristics. Although the harbor is quite uniformly mixed at the mean range, 

the overall exchange coefficient is lower than the general basin shape and 

tidal prism ratio would suggest. During the neap tides, the exchange in the 

southern sector is very low, and if this harbor were in the Puget Sound region, 

very likely it would not meet regional criteria for an acceptable marina design. 

Recommendations 

The harbor should be reshaped along the configuration sketched in Figure 

11 wherein the re-entrant southern boundary has been eliminated and the internal 

corners rounded. The associated loss in surface (moorage) area could be re-

covered by moving the northern boundary a compensatory distance northward • 

. The general aspect ratio nor tidal prism of the basin would be altered sig-

nificantly; the flooding jet would still penetrate to the distal boundary. 

A performance approximating that given on Figures 9 and 10 for the LIB ratio 
I 

of 0.83 would be expected, and these would meet general marina criteria. 

In some cases an improvement in tidal prism ratio and, hence. exchange, 

can be achieved by reducing bas'in depths in critical areas. For instance. 

the southeast sector of the Seward harbor site might be dredged only to -6 or 

-8 feet MLLW. This approach does not appear well suited to the subject site, 
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r- however, because of the dominant influence of the re-entrant sector, the 

potential sediment problems, and the subsequent requirement for zoning the 

area for shallow-draft vessels. 

I 
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STATEMENT RECIPIENTS 





STATH1ENT RECIPIENTS 

Federal Agencies 

Office of Environmental Analysis, Federal Maritime Commission 
U.S. Department of Transportation, Region X 
Director, Alaska Region, National Weather Service 
Commander/ Director, U.S. Army CRREL, Hanover, New Hampshire 
Coastal Engineering Research Center 
Office of the Chief of Engineers, Civil Works Programs 
National Park Service 
Manager, Alaska Outer Continental Shelf Office, Bureau of Land Management 
Soil Conservation Service 
Deputy Assistant,.Secretary for the Environment, U.S. Dept. of Commerce 
Chief, Alaska Division, U.S. Army CRREL, Fort \~ainright, Alaska 
Waterways Experiment Station 
Environmental Protection Agency, Washington, D.C. 
Environmental Protection Agency, Region X 
Director, Alaska Operations Office, Environmental Protection Agency 
Director. Bureau of Land Managment, District Office 
Dept. of Housing and Urban Development 
North Pacific Division, U.S. Army Corps of Engineers 
Special Assistant to the Secretary, U.S. Dept. of Interior 
Field Supervisor - WAES, U.S. Fish and Wildlife Service 
U.S. Forest Service, Chugach National Forest 
Dept. of Transportation, Alaska Region 
Study Director, Water Resources Studies, U.S. Dept. of Interior 
Commander, 17th Coast Guard District 
Area Director, U.S. Fish and Wildlife Service 
National Marine Fisheries Service, Anchorage 
Regional Director, National Marine Fisheries Service, Juneau 
Director, Anchorage Field Office, National Ocean Survey 
Director, Office of Environmental Project Review 
State Director, Bureau of Land Management 
District Chief, U.S.G.S., Water Resources Division 
Advance Council on Historic Preservation 
Board of Engineers for Rivers and Harbors 
Area Director, Bureau of Indian Affairs 
Alaska Resources Library 
Pacific Northwest Area, MARAD 
Honorable Ted Stevens, United States Senator 
Honorable Frank ~1urkowski, United States Senator 
Honorable Don Young, Representative in Congress 

State Agencies 

Honorable Jay Hammond, Governor 
Honorable Don Gilman, Alaska State Senator 
Honorable Patrick M. O'Connell, Alaska House of Representatives 
Dept. of Community and Regional Affairs, Local Government Assistance Div. 
Director, Division of Land and Water Management 
Commissioner, Dept. of Community and Regional Affairs 
Dept. of Natural Resources, Southcentral District 
A-95 Clearinghouse, State-Federal Coordinator 
Dept. of Environmental Conservation, Southcentral Regional Office 



Alaska Department of Commerce and Economic Development 
Commissioner, Department of Natural Resources 
Commissioner, Alaska Department of Fish and Game 
Seward Field Office, Alaska Department of Fish and Game 
Dept. of Natural Resources, State Archaeologist 

Organizations 

University of Alaska, Anchorage, Marine Advisory Program 
Alaska Federation of Natives 
Kenai Chapter, Alaska Conservation Society 
Anchorage Audubon Society 
Library, University of Alaska, Fairbanks 
Seward Community li brary 
Cook Inlet Region, Inc. 
Z. J. Loussac Library 
Director, Institute of Water Resources, University of Alaska, Fairbanks 
Environmental Center, West Anchorage High School 
Anchorage Group, Sierra Club 
Executive Secretary, Alaska Conservation Society 
Trustees for Alaska 
Director, Institute of Marine Science 
Library, University of Alaska, Anchorage 

• American Institute of Merchant Shipping 
Arctic Information and Data Center 
State Representative, Friends of the Earth 
Alaska Center for the Environment 

Local Government 

Honorable Donald W. Cripps, Mayor, City of Seward 
Ronald Garzini, Seward City Manager 
Honorable Stan Thompson, Mayor, Kenai Peninsula Borough 

Individuals 

Sigvald J. Strandbert 
Robert G. Strother 
Mike Dauven 
Warren E. Jackson 
Dick lowman 
James Kross 
Kenneth Kendri ck 
Don Hanson 
John F. Gillespie 
Dale R. Lindsey 
Einar T. Meining 
Jim Cameron 
Michael L. Walker 
Lyle D. Johnson 
Beverly D. Dunham 
Frank Flavin 
Herman E. Leirer 
Donald J. Oldon 
Darryl J. Schaefermeyer 
Earl G. Drayton 
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