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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.

vVarious problems and needs relating to the development of an adequate
small boat harbor were analyzed. This report concludes that the Nash
Road site (Plan B) 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 recreational 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 B are

$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.

ii






Pertinent Data on Selected Plan
Nash Road Site

Harbor Capacity - - 1,073 vessels

Design Depth
Mooring Basin -10 to -16 MLLW
Entrance Channel ‘ -18 MLLW

Basin Area ‘ ' 30 acres

Project First Costs

Major Navigation (Federal)l/ $ 1,927,000
Major Navigation (Local) 14,656,800
Other (Local) ’ 1,912,100
$18,495,900

. Equivalent Annual Costs 2/ | $ 1,387,700

Average Annual Benefits

(1) Damage Reduction

Recreational Boats $ 86,300

Commercial Boats 145,000

Harbor Facilities 5,000
(2) Labor Savings 27,000
(3) Charter Boats 98,300
(4) Recreational Boats 1,393,800
(5) NED Employment 145,100
(6) Increase Fish Catch 110,100
(7) Harbor of Refuge 30,000
(8) Land Enhancement ‘ 41,100
Total Benefits $ 2,081,700
Net Benefits 694,000

Benefit/Cost Ratio 1.5

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

2/ Includes an average $96,500 per year maintenance costé.
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DETAILED PROJECT REPORT
, AND ‘
FINAL ENVIRONMENTAL IMPACT STATEMENT
SEWARD HARBOR, ALASKA
SMALL BOAT NAVIGATION IMPROVEMENTS

INTRODUCTION
STUDY AREA |

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 (feuerally owned) for its basic industry. In addition, Seward
is the site of an Alaska Marine Highway System ferry terminal, a
vocational training school, and 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 amended.

SCOPE OF THE STUDLY

The area of consideration for this study is shown on Figure 1. Investi-
gations were made of the present and future needs for small craft refuge;
methods of satisfying such needs; economic, environmental and social
consicerations; and associated matters, including coordination with



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 kashington, 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. C(lose coordination has been maintained with city

- officials, interested citizens, and concerned agencies including State
and Feaeral 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.
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STUDIES OF OTHERS

The fo]]owing'studies recently cdmp]eted by other agencies are as
follows: ’ :

a) "Kenai Borough Growth Management Data Base Study," University of
Alaska, Anchorage Urban Observatory.

b) "“Hydrography and Chemistry'of Resurrection Bay," David Burnell,
University of Alaska, Institute of Marine Science, Fairbanks, Alaska.

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

d) "Socioeconomic Impacts of Selected Foreign 0CS Development,"
Bureau of Land Management.

e) "City of Seward Land Use Plan," CH2M Hill.
f) "Harbor Needs Study," Nbodward/Clyde Consultants.

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



PROBLEM IDENTIFICATION

The initial step for finding a solution to 10ca1 needs is the identifica-
tion of local problems, evaluation of opportunities for solving the
problems, and testing so]ut1ons against national economic and social
obJect1ves. .

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 (MLLw) 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
MLLW, a 12.45-acre expansion basin at -15 feet MLLw, an entrance channel
at -15 feet MLLw, and two rubb]emound breakwaters, 1,060 and 1,750 feet
long. :

A condition 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.

WITHOUT 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, NEELS, AND OPPORTUNITIES
Préblemé_

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. buring 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 stored 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 commercial fishing or
recreation. These boats require short term mooring space for service,
supply, fueling, marketing, and repair.



Harbor Needs

The total estimated existing and future demand for moorage space at

. Seward 1is shown on Table 1. For a more detailed breakdown of Seward's .

moorage demands see Appendix B, Economics. -
TABLE 1 -
EXISTING AND FUTURE DEMAND

Recreational Commercial

Boats Boats

Existing Full-Time Boats 5056 ' 89
Existing Transient Boats ) 156 94
Existing wait Listed Boats 182 - 32
Existing Trailered Boats o 61 0
Future Commercial Fishing Boats 0 15
Future Charter boatsl/ ‘ 0 30
 Future Kecreaticnal Boats A 503 _0
Total ’ 1,407 260

1/ Over the next 10 years, charter boats are anticipated to increase by
30 boats. :



Upportunities

‘Upportunity 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
manaying 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, cold storage, boat maintenance operatlon, and
other water related facilities.

PLANNING CONSTRAINTS

A Section 107 Reconnaissance Report, submitted 20 December 1976,
getermined 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 consiger 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.

AlT 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 water 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,
minimizing intertidal and subtidal impacts, avoiding disturbance of

wildlife and marine habitat and maintaining the esthetic quality of the

area.



Resource Management Problems (water and Re}ated Land Resources)

The pub]ic concerns, as- identified through correspondence and at Corps-
sponsored public meetings, were c]ass1f1ed 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 Supply 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 wi]d]ife studies were conducted through-
out the study. v

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 as a greenbelt recreation area. Investigations revealed that there
are no threatened or endangered 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
responsibility.

2. Provision of add1t1ona] dock space for commerc1a] fishing boats is
- a local responsibility.

10
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PLAN FORMULATION
FURMULATION AND EVALUATION CRIfERIA

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.

Technical criteria: The selected plan should be adequately sized to
accommodate present and future user needs, and provide for the develop-
ment of shore-basea facilities. Adequate depths and entry are required
for safe navigation clearance. The plan must also be "“implementable,"
that is, capable in 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 numercus other factors (sociological) not definable in
monetary terms, but which warrant consideration.

Environmental c¢criteria: Environmental criteria include the
identification of forms of 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 selectea plan to protect or enhance existing
environmental values.

Social criteria: Etach plan must be consistent with State, regional, and
local land use and harbor development plans; must minimize adverse social
impacts; and must 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.

11
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RATIONALE FOR NATIOUNAL AND REGIONAL OBJECTIVES

In general, Principles and Standards (P&S), National Environmental Policy
Act (NEPA), anda 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; EQ is to be achieved by the management, conservation,
preservation, creation, restoration, or improvement 0f the quality of
certain natural and cultural resources and ecological systems.

In aadition 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 estabiishing 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
minimun, must be assessed for any proposed action. Section 102(2) (c),
of NEPA requires that the invironmental 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 individua]]y on the basis of "with"
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.

12



FURMULATION OF PRELIMINARY PLANS

Townsite Location

This site lies in the shore area from Jefferson Street North to C Street,
and extends to -30 feet MLLw maximum depth (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 unstable due to submarine
landslides (see Figure 4) during the 1964 earthquake. Wave attack in
this area is also more severe than in other possible sites. This pian
was dropped from further consideration due to the extreme cost of a
preakwater.

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

west. The shoreward (northerly) side extends to +5 feet MLLW and the
southward boundary extends to -18-foot MLLw. 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 would be employed on two sides (see Figure 3).

Development 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. While 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 already programmed for development by private industry.
Permits and a long term property lease have been granted to Dresser
Industries for a dredged basin and dock to serve offshore 0il 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.

13
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The Alaska Railroaa 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; consequent]y this site has been dropped from
further study.

Existing Harbor Expansion 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-1ong west breakwater, and a 1,700-foot-long north silt barrier
protecting a 30-acre mooring basin. A 200-fcoot-wide entrance channel at
-18 MLLWw 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 fTabrication 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.

lLowell 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
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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 3ur1sd1ct10n, precludea the Lowell Point site from further

study
COMPARISON UF ALTERNATIVES

An initial screening of the alternatives was accomplished to eliminate
those alternatives which did not warrant further study. This screening
was accomplished by app1y1ng 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 WORTHY 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 DETAILEU 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
development of two detailed plans which were carefully studied. The
first, designated as Plan A, would involve expanding the existing harbor
south utilizing a rubblemound 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 accommodate 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 woulu 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 MLLW within the mooring basin and -18 feet MLLw 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 would 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

TABLE 2

SEWARD SMALL BOAT HARBOR
SOUTH EXPANSION SITE

Boats Accommodated (equivalents)

Commercial
Existing (in present harbor)
Future
Subtotal

Recreational
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

Dredgin
Entry Channel Mooring Basin

Uplands
Intertidal

Subtidal

Total

0 0.5 ac
0 0.8 ac
6.7 ac @ -18"' MLLW 12.7 ac @ -12' MLLW

6.7 14.0

89
_23
112
505
456
961
1,073
16.0 ac
14.0 ac
30.0 ac
, Total Areas
Area Under For Creation  Involved
Breakwater of Greenbelt In Expansion
{acres) {acres)
0 243 24.8
0 0.8
1.7 ac North Portion 25.1
East Breakwater
4,0 ac South Portion
East Breakwater
5.7 24.3 ©50.7



Construction

A hydraulic dredge would probably be used in the expansion of the K
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.

A1l 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 Teaves a guarry schedule fitting within the one season constraint
of harbor construction.

Construction activities at both sites (harbor and quarry) would be timed
to avoiu unacceptable adverse impacts on seasonal phenomona such as
salmon migration. Scheduling construction around these periods will
still allow project completion within 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.

Maintenance

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 circumvented by increasing the channel project
depth to allow additional clearance for the Targer boats.

Impacts

Construction of the Plan A alternative will result in several
environmental impacts of varying significance. Wwater 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 and maintenance of all general navigation features of
the project. These include breakwaters, entrance-and maneuvering
channels, and removal of those portions of the old breakwater surrounding
the original Federal harbor. Local responsibilities include dredging
berthing areas, removing breakwater portions surrounding the local
extension to the original Federal project, and providing inner harbor
facilities.

Maintenance 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 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 Local Federal Total
Damage Reduction '
~ Recreational Boats $ 20,000 $ 20,000 $ 40,000
Commercial Boats 68,000 68,000
Harbor Facilities 2,300 2,300
Labor Savings 13,000 13,000
Charter Boats 48,500 48,500
Recreational Boats 311,200 311,200 622,400
NED Employment 28,900 80,300 109,200
Increased Fish Catch ' 173,000 173,000
Harbor of Refuge 14,000 14,000
Total (Dollars) $360,100 $730,300 $1,090,400
Total (Percent) 33.0 67.0 100.0

Public Views

Throughout the course of this study, public opinion 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 expresseud 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 Resurrect1on Bay, was
proposed for consideration.

Cost Estimate

Estimated costs for construction of the south expansion are shown in
Tab]e 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. 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 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, nonfederal 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
($2,000,000), whichever is less.

Coast Guard (aids to navigation) : 6,000

$2,006,000

Nonfederal ;

Cash Contribution (33.0%) ($9,361,200) or $7,361,200

- ($9,361,200-2,000,000), whichever is greater. v

Associated Local Costs 6,425,500

Local Self-Liquidating Costs - 1,681,400

Total Cost $17,474,100
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- - TABLE 4

COST ESTIMATE, SOUTH EXPANSION

Associated Local Self
Local Liqui-
Unit Federal Costs dating :
Item Quantity ($) ($) ($) Costs ($) Total ($)
Mob. & Demob. 1 Lump Sum Job 600, 600 600,000
Dredging ‘ ; :

Entry Channel 71,700 cy 6 430,200 430,200

Mooring Basin 150,400 cy 4 ' 601, 600 601,600
Remove Existing Armor Rock 1,000 cy 10 11,000 : 11,000
Remove Existing Core Rock 28,600 cy 8 228,800 228,800
New Breakwater, Armor Reuse 9,600 cy 18 172,800 172,800
Quarried Material : A

Armor Rock, A 38,400 36 1,382,400 1,382,400

Secondary Rock, B 43,700 32 1,398,400 1,398,400

Core 137,800 23 3,169,400 3,169,400
Misc. Removal & Relocation 1 Lump Sum Job , 704,600 704,600
Float System, Concrete 479 boats 4,291 2,055,400 2,055,400
Utilities and other

Related Structures 616,600 616,600
Subtotal 7,393,000 2,657,000 1,321,200 11,371,200
Contingencies (20%) 1,478,600 531,400 264,200 2,274,200
Engineering & Design (6%) © 443,600 159,400 79,300 682,300
Supervision & Admin. (5%) 369,600 132,900 66,000 568, 500
Lands, Easements,

Rights of Way : 3,000,000 3,000,000
USCG Navaids (Relocation) 2 3,000 6,000 6,000
Planning Costs 79,000
Total Project Cost 9,446,200 6,425,500 1,681,400 17,553,100




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 $3,367,200 x .07823 = $ 732,800
Assorciated Local Costs $6,425,500 x .07823 = 502,700
Annual Maintenance (Federal) 50, 500
Annual Maintenance {(Local) : 27,200
TOTAL AVERAGE ANNUAL COST ' $1, 313 200

Comparlson of the cost and benefits on an annual b831s yields no net
benefits and a beneflt/cost ratio of 0.8.

PLAN 8 (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 &
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 1 and 2
(Appendix C).
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SEWARD SMALL BOAT HARBUR

TABLE 5

NASH RUAD
Boats Accommodated (equivalents)
- Commercial
Existing (in the present harbpor) 89
Future 171
- Subtotal 200
Recreational ,
Existing {in the present haroor) 505
Future ' 902
Subtotal 1,407
Total (both harbors) 1,667
Areas at project depthn
-10 feet MLLW 2.6 acres
-12 feet 7.2 acres
-16 feet 0.2 acres
Tot al 0.0 acres
Dredging Area under Staging
Areas Committed Entry Channel Mooring Basin Breakwater Area
{acres)
Uplands 0 » 0 0 0.3 -
Intertidal 5.4 acres 16.7 acres 3 acres (Silt Barrier) 24
4 acres (West Break-
water)
Subtidal 9.1 ac @ -184LLW 13.3 ac @ -12'MLLW 1.8 acres (South Break- 24
water)
4 acres (West Break-
water)
0.1 acres (Entry Channel)
‘Total 14.5 30.0 12.9 48.3

Total Areas
i{nvolved
in Project
(acresj
Ol 3

53. 1

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 l-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.

Developinent 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 be 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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Implementation Responsibilities

Construction Responsibilities: Federal participation is possible in
the construction and maintenance of all general navigation features of
the project, which include breakwaters entrance and maneuvering .
~ channels. Local responsibilities include. providing the lands, easements
- and rights-of-way, dredging of berthwng areas and pr0v1d1ng inner harbor
facilities. o

Maintenance Responsibilities: .Once the project is constructed, the
Federal Government would maintain breakwaters and entrance and
maneuvering channels. The local spcnsor would be responsible for
mainta1n1ng the herth1ng areas. .

Land Enhancement Bes1des a staglng area, the newly created 1and at
Nash Road would be utilized for various marine related facilities. The
estimated annual equ1va]ent value of this enhancement is classified as a
progect benefit and is allocated as shown below.

- Economic Analys1s

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 Local Federal Total
Damage Reduction
Recreational Boats $ 43,150 $ 43,150 $ 86,300
Commercial Boats 145,000 145,000
Harbor Facilities 5,000 5,000
Labor Savings 27,000 27,000
Charter Boats 98,300 98,300
Recreational Boats 696,900 696,900 1,393,800
NED Employment 79,800 65,300 145,100
Increased Fish Catch 110,100 - 110,100
Land Enhancement 41,100 0 41,100
Harbor of Refuge 30,000 30,000
Total (Dollars) $860,950 $1,220,750 $2,081,700
Total (Percent) 41.3 58.7 . 100.0
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Cost Estimate

Estimaﬁed costs for construction of the Nash Road site are shown in Table
7. : : v

Corps of Engineers part1c1patlon cannot exceed $2,000,000 1nclud1ng
planning costs because of the Federal cost llmltatlon placed upon Section
107 projects. Therefore, the Federal cost equals $2,000,000 and the .
nonfederal share of $16,410,900. Under current Admlnlstratlon 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, 00c.
Thus, a nonfederal sponsor must asume project costs exceedlng

$2,000,000. In addition, nonfederal responsibilities 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
(2,000,000), whichever is less. o
Coast Guard (aids to navigation) 6,000
§2,006,000
Nonfederal
Cash Contribution (41.3%) ($7,526,800) or
($7,526,800-2,000,000), whichever is greater. $5, 526,800
Associated Local Costs 9,051,000
Local Self-Liquidating Costs 1,912,100

Total Cost $18, 495,900

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 Feature 7,453,800 x .07823 = $583,100
Associated Local Costs 9,051,000 x .07823 = 708,100
Annual Maintenance (Federal) ‘ - 38,800
Annual Maintenance (Local) : 57,700
TOTAL AVERAGE ANNUAL COST 31,387,700

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

31



AN

COST ESTIMATE, NASH ROAD SITE

 TABLE 7

Associated -Local Self

Local Liguidating
unit Federal Costs Costs
Item Quantity ($) ($) ($) ($) 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
Filter Fabric 217,200 sf .60 130,300 ' 130,300
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
Subtotal 5,834,600 6,946,100 1,493,800 14,274,500
Contingencies 1,166,900 1,389,200 . 298,800 2,854,900
Engineering & Design 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 wildlife 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 Wildlife Service (USFwS).

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. Recommendation: "...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..."

Response: We 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
1imit 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 semipervious 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..."

Response: 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 measure
plans in compliance with Coast Guard requirements be described in future
planning documents for the harbor..."

Respanse: 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: "...All construction activities be conducted
between November 1 and April 1 to avoid disturbance of migrating and
spawning herring and/or salmon..."

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 more
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 breakwater o
quantities are less because the water is shallower. -While 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 is 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.

Pian 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 Pian 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 involvement. 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 LED Plan ' ' : ‘ o

For each project, one alternative is chosen as the Environmental (Quality
(EQ) or Least Environmentally Damaging (LED) 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 reguirements for the EQ Plan (i.e.,
the Least Environmentally Damaging Plan) should be identified.

For this study, none of the alternatives, including tne "no-action"
alternative, makes significant positive contributions to preserving,
maintaining, or enhancing the environmental guality in the Seward area.
A1l the construction alternatives involve some degradation of
environmental quality, and even the "no-improvements"” alternative does
not address environmental preservation, maintenance, and enhancement.

For example, if the harbor were not expanded, increasing numbers of boats
would still seek to use it, fostering increased poliution in the existing
haroor.

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

Plan A does have some beneficial side effects on the environment. For
example, expansion of the harbor under Plan A would result in improving
water quality in the existing harbor, mainly because a 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 being
trapped during the spawning season.

‘Thus, Plan A is designated as the LED Plan for the reasons d1scussed
above.

Rationale for Proposed Plan

Plan A is the plan which the community supports as it uses existing
facilities and remains centrally located. This plan also complements the
proposed Ballaine Boulevard Greenbelt Master Plan. However, Plan A must
be eliminated as the selected plan pecause of its location in a high risk
earthquake zone and because of Plan A's inability to accommodate tne
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 Progran

We have determined that the proposed plan for development at Nash Road is
consistent with tne Alaska Coastal Management Program. All details,
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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 accompanying Final Environmental Impact Statement.

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

CONCLUSIONS

The studies documented in this report indicate that Federal construction
of a breakwater, an entrance channel and maneuvering area at Seward,
Alaska, generally in accordance with the RECUOMMENDED PLAN is technically
possible, economically justified and environmentally acceptable. The
city of Seward has indicated its willingness to act as local sponsor for
the project and fulfill all the necessary local cooperation require-

~ments. The City of Seward, a home-rule city in the State of Alaska, has

fulfilled tne Tegal requirements for local sponsorship. The State of
Alaska has indicated its willingness to pursue tunding 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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RECOMMENDAT IONS

I recommend that the small boat harbor at Seward, Alaska be constructed
generally in accordance with Plan B as descrlbed 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 Flnal construction
cost allocated to recreation.
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. Act of 1964 (PL 88-352).

h. Provide a cash contribution to be applied to the cost of Federal
major navigation facilities equal to 100 percent of the final constructlon
cost allocated to land enhancement.

i. Establish regulations prohibiting discharge of untreated sewage,
garbage, industrial waste, an other po]lutants into the water of the harbor
by users thereof, which regulation shall be in accordance with applicable
laws or regulations of Federal, State, and ]oca] author1t1es respons1b1e
for pollution prevention and control

In addition to the above local interests will:

a. Comply with all applicable provisions of Section 210 and 305 of the

‘Uniform Relocation Assistance and Land Acquisition Policy Act of 1970,

(Public Law 91-646), and be bound by the terms of an agreemeart of assurance

" pursuant to Section 221 of Public Law 9i1-611 and agree that it is obligated

to pay any damages arising from its failure to perform;

b. Agree to comply with Section 601 of Title VI of the C1v11 Rights

LEE R. NUNN
Colonel, Corps of Engineers
District Engineer
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FINAL ENVIROMENTAL IMPACT STATEMENT

PROPOSED PLAN FOR SEWARD
SMALL BOAT HARBOR
SEWARD, ALASKA

The responsib]e ]ead 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 inadequate 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.0. Box 7002

Anchorage, Alaska 99510

Commercial Telephone (907) 752- 2572
Autovon Telephone: 317~-2572

FIS 1



LIST OF PREPARERS

The fo]]owing.people were primarily responsible for preparing this
Environmental Impact Statement.

Name

Sandra L. Vannice
(EIS Coordinator

Draft)
Greg Petro
- (Study Manager
' Draft)
Charles Welling

Clare Jaeger

Captain
Gordon Crosby
Lizette Boyer

Dale Olson

" Ron Maj

Expertise

Ecosystems

Analysis

Civil
Engineering

Economics

Chemistry
(Water Quality)

Civil
Engineering

Environmental
Analysis

Civil
Engineering

Civil
Engineering

Experience

4 yrs Environmental
& EIS Studies,
Alaska District

3'yrs'Genera] Civil
Engineering Experience,
Alaska District

18 yrs Economic Studies,
Alaska District

6 yrs Water Quality
Analysis, Alaska District

2 yrs Feasibility and
Planning Experience,
Alaska District

3 yrs Environmental and
EIS Studies, Alaska
District

1 yr Feasibility and
Planning Experience,
Alaska District

5 months Feasibility and
Planning Experience,
Alaska District

EIS-2

Professional
Discipline

Environmental

Resources
Specialist

Civil
Engineer
Economist

Chemist

Civil
Engineer

Anthropologist

Civil
Engineer

Civil
Engineer

P
N



FINAL ENVIRONMENTAL IMPACT STATEMENT
PROPOSED PLAN FOR SEWARD
SMALL BOAT HARBOR
SEWARD, ALASKA

'COVER SHEET

LIST OF PREPARERS

TABLE OF CONTENTS

Item
I. SUMMARY
A. Major Conclusions and Findings
B. Areas of Controversy
" C. Unresolved Issues
D. Relationship to Environmental Requirements

II. ,NEED‘FOR AND OBJECTIVES OF ACTION

A.
B.
C.

TII1.

.

[ew Nl v =R -3
« s »

Study Authority
Public Concerns
Planning Objectives

ALTERNATIVES

Plans Eliminated from Further Study
Without Condition (No Action)

Plans Considered in Detail
Comparative Impacts of Alternatives

IV. AFFECTED ENVIRONMENT

AO
B.

Environmental Conditions

Significant Resources

1. Resurrection River Wetlands

2. Quarry Sites

3. Upland Oredged Material Disposal Site (Plan A)
4, Affected Intertidal Area

Fisheries and Marine Resources
Water Quality

Nash Road Undeveloped Area

Tourism and Recreation

Scenic and Esthetic Characteristics

W ~NOYDN
. » - L)

E1S-3

ELS-1
EIS-2

Page
EI1S-5

EIS-5
EIS-5

- EIS-6

EIS-6
EIS-8

EIS-8

EIS-8
EIS-8

EIS-9

EIS-9
EIS-9
EIS-10
EIS-12

EIS-14
EIS-14

EIS-15
EIS-15

" EIS-15

EIS-16
EIS-16
EIS-17
EIS-18
EIS-18

- EIS-19
" EIS-19



tem

TABLE OF CONTENTS (cont)

V. ENVIRONMENTAL EFFECTS

A.

VI.

VIIL.

A
B
C
D

Effects on Significant Resources

1. Resurrection River Wetlands

a. Plan A
b. Plan B
2. Quarry Site :
3. Upland Dredged Disposal Site (Plan A)
4, Intertidal Areas
a. Plan A
b.  Plan B
5. Fisheries and Marine Resources
a. Plan A :
b. Plan B
6. Water Quality
7. Nash Road Undeveloped Area
“a. Plan A o
‘b. Plan B
8. Tourism and Recreation
a. Plan A :
b. Plan B
g, Scenic and Esthetic Characteristics
a. Plan A
b, Plan B

PUBLIC INVOLVEMENT

Public Involvement Program
Required Coordination
Statement Recipients
Public Views and Responses

INDEX, REFERENCES, APPENDIXES

B IBL I0GRAPHY

EIS-4

Page

EIS-20

EIS-20
E1S-20
EIS-20

EIS-20

EIS-21
EIS-21
EIS-21

- EIS-21

EIS-22
EIS-22
EI1S-22
EIS-24
EIS-25
EIS-27
EIS-27
EIS-27
EIS-28
EIS-28
EIS-28
EIS-28

EIS-28

E15-29
E1S-29
E1S-29
E15-30
E1S-30
E15-30
£1S-32

EIS-35



I. SUMMARY -
A. Major Conclusions 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 an earthquake 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 basin configuration. 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
Road 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
Wilalife 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. Unréso1ved'lssues

There are no unresolved conf]lcts or major disagreements among study area

1nterests

0. Re]at1onship to Environmenta] Requirements

Federal Policies

Archeological and H1stor1ca1
~Preservation Act

Clean Air Act, as amended

Coastal Zone Management Act
of 1972

Endangered Species Act of 1973
Estuary Protection Act
Clean water Act

Federal water Project Recreation
Act

Fish and wildlife Coordination
Act

Land and water Conservation Fund
Act

Marine Protection, Research and
Sanctuary Act

National Environmental Policy Act

Rivers and Harbors Act of 1899

watershed Protection and Flood
Prevention Act

water Resource Planning Act of
1966

Wild and Scenic Rivers Act

Flood Plain Management
E.0. 11988

Protection of wetlands
E.0. 11990

Plan B

Nash Road

Plan A
South Expansion

Full Compliance

~Full Compliance

Partial Compliance;
requirements will be
met when final EIS
is reviewed

Full Compliance
Full Compliance

Full Compliance

Full Compliance
Full Compliance
Not Applicable

Not Applicable

Partial compliance; requirements will

be met with the filing of the final

EIS with EPA

Not Applicable
Not Applicable

Full Compliance

Not App]icéb]e

Full Compliance

Full Compliance



Plan B ’ ‘Plan A
Nash Road . South Expansion

state and Local Policies

Partial Compliance; Noncompliance
reguirement will

be met when Final

EIS is reviewed. -

Alaska Coastal Management
Program

Land Use Plans

Seward Comprehensive Land | Full Compliance
Use Plan '
Required Federal Entitlements " None Required

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

a. Full comp1iance/- all requirements of the policy and related
regulations have been met.

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

¢. 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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IT. NEED FOR AND OBJECTIVES OF ACTION
A. Study Authority

On 9 September 1970, the Committee 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. Additional facilities to relieve the overcrowded conditions
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 development 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 to 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.

EIS-8



IIT. ALTERNATIVES
“A. Plans Eliminated from Further Study

Seven a]ternatlve project sites were considered for the expansion of the
Seward small boat harbor. Five of these alternatives have been elimina-
ted from further study for engineering and economic 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
access, 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 Tand is under a long term property lease to private industry and
because of possible navigation hazards to ships approaching the Alaska
Railroad dock. The Fourth of July site was eliminated because it woula
interfere with the city's proposal to build a marine industrial park.
The Lowell Point site was eliminated because of the large percentage of
privately owned land, poor access, the cliff shore area would precludge
necessary shore development, and it is outside the cooperate limits of
the city and would not be covered by the local corporative resolution
between the Corps of Engineers and the city of Seward.

B. wWithout 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 payge 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 pe able to
expand to include bottomfishing.

Additional crowding in the harbor would further deyrade the water quality

within the existing harbor by increasing and concentrating pollutants.
In addition, the potential for accidental fuel spills would 1ncrease as
overcrowding increases the possibility of collisions.
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C. Plans Considered in Deta11

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
agredged to a 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 involve 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 woula create approximately 30 acres of
mooring basin dredged at varying depths of -10 to -16 feet MLLWw. This
alternative would offer mooring capability for approximately 1,073
recreational and-commercial craft. Dredged material would be placed in
upland, intertidal, and subtical 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 Teast a third of the shore
adjacent to the proposed harbor site.

The dredged material not used in the staging area and the maintenance
dredged material would be disposed of on the uplana dredged disposal area
identified in Plan A and Figure 5. The material would be drained before
being placed on the upland 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 a 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
ot the main report. :

The Federal Government's responsibilities for implementing both alterna-
tives include: constructing all new breakwaters, providing entrance and
maneuvering channels and 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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Thé fo]]dwing are mitigation measures that would be included in the
project: : :

1. The South Harbor Expansion would enclose the‘Sgward Tagoon .
outlet. The lagoon is a salmon rearing area and provides access to_Da1ry
Creek, which is an important salmon spawning area. ‘For a more detailed
description of Seward Lagoon, see Fisheries and Marine Resources on page
EIS-17. Mitigation measures involve relocating the Seward lagoon outiet
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
lagoon. : A

: 2. The South Harbor Expansion was designed with a nonnavigable

" entrance channel between the shore and the south breakwater to minimize
impacts on spawning salmon by avoiding the possibility of salmon

being entrapped in the harbor. The opening would also improve circu-
lTation in both the existing and the new expansion, thereby minimizing
‘water quality 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.harbor would 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 quality 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 Tocal
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 lTaws 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-
posal Site

Intertidal
Habitat

Marine
resources

No Action

No Impact

No Impact

No Impact

Impact

No Impact

Scenic Esthetic Crowded harbor,

Quality

additional

land cleared for
upland storage
of boats, could
reduce the
esthetic and
scenic quality
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-acre upland
area.

Eliminate approx-
imately 0.8 acres
of intertidal
habitat.

Eliminate approx-
imately 25.1

acres of subtidal
marine habitat
(habitat nas low
productivity).
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.

Pilan 8 Nash Road

Possible secondary
impacts from
inCreased develop-
ment in the area.
Urbanization.

Uses existing
guarry 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
productivity).

Eliminate approx-
imately 52.3 acres
subtidal marine
habitat (habitat has
low productivity).

Change scenery from
undeveloped natural
area to inanmade
gquality of SBH.

1 Initial dredged material woula be used in the construction of the

staging area.

Areas effected are as follows:

intertidal-509,550 cy; subtidal-508,550 cy.
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Comparative Impacts of Alternatives (cont.)

Tourism

Water
Quality

Nash Road -
Undeveloped
Seismic

Sports
Fishing

No Action

Adverse effect due
to crowded harbor
conditions.

Water quality
maybe degraded due
to increased over-
crowded -harbor
conditions.

Area available for
other industrial or
residential
development as
consistent with
local land use
plan.

No Impact

Crowded harbor
conditions

will stifle sports
fishing by making
it less attractive.

Plan A South
Expansion

Increased tourist
industry.

Plan B Nash
"Road ‘

Increased tourist
industry.

Water quality would Water ‘quality would

be degraded in
proposed harbor

be degraded. ‘

site. Water quality

would improve
in existing harbor.

Area available for

Increase the rate at

other industrial or which this area -

residential devel-
opment as -
consistent local
land use plan.

Located in a high
risk earthquake
area.

Sports fisHing will
increase in
popularity due

develops. Development
will be towards
industrial, business
use. ,

No known impact.

Sports fishing will
increase in
popularity due to

to increased harbor increased harbor

facilities.
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Iv. AFFECTED ENVIRONMENT
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. C(lay, silt; and sand underlie much of the city.

The city was established in 1903 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's when a rapid decline in employment was experienced. In 1964 the
Alaska earthgquake destiroyed 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 Kailroad. Seward also has a
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 character1st1c of
the area.

winds 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 c1ty 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,
devils ciub, pacific red elderberry, and blueberry. Alpine and barren
ground tundrae are found in the mountainous areas around Seward.

Mammals typical to southcentral 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 £1S-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
saction. However, biologically and hydrologically, this wetland is not
ceasidered 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 s1te 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 revisea Plan B is the same type of
sparesly populated habitat found during the intertidal investigation
conducted by Fish and Wildlife 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 is 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 siit. The intertidal surveys conducted by
biologists from the Corps of Engineers and Fish and wildlife 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, Timpets, isopods, and
green algae. The Tower 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). Wwithin
the intertidal areas of the South Harbor Expansion, an intertidal survey
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revealed that the infauna was dominated by several families of marine
worms and clams. Other groups occurring in the area included Copepod,
Amphipod, and Cumacean (Garaner, 1978). In the upper intertidal area,
the brown algae rockweed dominated. Epifauna on the surface, and infauna
among the rocks and in the seaweed inciude: blue mussel, barnacle,
1impet, crescent gunnel, 1sopod and polychaetes. (U.S. Fish and
Wildlife Service, 1979). The species composition of the 1ntert1da] area
is basically the same as found at the Nash Road Site.

The intertidal surveys were limited surveys that involved taking core
samples at random locations along transect lines at low tide and by using
scuba. The term productivity is used in the EIS to describe the
abundance 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 Bay 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. OGther 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 f]ounder Pacific
cod, Pac1f1c tomcod, and greenling.

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 for threespine stickieback 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 smoits, which mill around the small boat
harbor and adgacent 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, ]9?8). The lagoon waters are
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discharged through an open ditch that is 1nterrupted by cu]verts 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 is +1.4 feet, access to the Tagoon 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 and other fish- eat1ng
birds. (U.S. Fish and Wildlife Service 1979}.

Subtidal investigations of the Nash Road Site revealed that the area has
Tow productivity. . Species observed included: starry flounder, sea pen,
cockles, and moon snails. (McGillivary, 1979). The project 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 dall porpoise
may occasionally visit Resurrection Bay. (Gusey 1978).

A1l épecies found at both the south harbor'expansion site and the Nash
Road site are given in the Fish and wildlife Service Coordination Act
Report in Appendix E.

6. Wwater 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 Qua11ty
Standaras {given in Appendix F) for Class II (C) water use: wmarine 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 uncontam1nated
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 1and is relatively flat and wetland areas occur adjacent to creeks
that enter Resurrection Bay. The area just south of the end of Nash Road
to Fourth of July Creek is very 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 residences immediately surrounding the harbor site area.
The property immediately adjacent to the harbor 1is 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 possible 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
boats occupying 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 Characteristics

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 charac-
teristics of the town and in fact is part of the scenic qualities of
Seward that are enjoyed by many visitors.

EIS-19



V. ENVIRONMENTAL EFFECTS

Effects on Significant Resources
1. Reéurrection'River wetlands

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

b. Plan B. Although there are no d1rect 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 reguired 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 described 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 Site

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

One of the advantages of th1s 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 cthe 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 recreat1ona1 use.

4. Intert1da1 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 tc 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 cominunity
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 process1ng 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 local sponsor.
Dredged material would be placed on the intertidal area to create
adequate Tand 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
habitat 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-
trating 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
intertidal areas due to a decrease in the water quality. Permits 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
development 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 inverterbdrates on the bpreakwater would
occur soon after construction. A mature marine community should develop
within a few years; nowever, maintenance dredging every 30 years would
disrupt the marine organisms that have establisned themselves in the
narbor area and would temporarily increase turbidity. Maintenance
dredging would be timed to avoid critical spawning periods, thus reducing

~ the impact on fish species. Benthic sampling has inaicateud tnat the

productivity of this area is low and tnat no important shellfish habitat
would be affected (U.5. Fish and Wildlife, 1979). Loss of this nabitat
is not considered to be significant to the 10nq term productivity of the
marine ecosystem in. the yeneral area.

In-water construction from April through October would disturb several
species of fish that either spawn in or imigrate through the intertidal
area. Dolly Varden, ccho and sockeye salmon migrate tnrough the affected
intertidal area into a culvert that leads to Seward Lagoon and then into
the Dairy Creek system which is an important spawning area. Mitigation
measures involve relocating the culvert outside the expandeu narbor to
avoid ‘entrapment of salmon and to minimize impacts to this important

- fishery. The project would not nave a direct impact on Seward Lagoon or

Dairy Creek; however, the fish runs that utilize Dairy creek could be
impacted by in-water construction as they pass through the affected
intertidal area. The impacts include gill abrasion in sailmon smolt from
increases in suspended sediment, disorientation, and avoidance of the
construction area. I[n-water construction could smother herring spawn and
disturb other species of fish that are found in the area. By avuiding
construction during critical migrating spawning per1ods, these impacts
would pe minimized. The Alaska Department of Fisn and Game has

identified the critical times to pbe; 15 April to 15 June and 10 August to

1 November. The proposed project was planned to avoid in-water
construction during these times,

Decreased water quality from increased numan activity in the expanded
harbor could have a detrimental effect on salmon within the harbor area.
Adequate circulation is expected in the proposed nharbor {see Water
Quality page EIS-26), thus, the impact from degraded water quality on
salmon would be greatly reduced. Reduction of dissolved oxygen levels,
which can have a serijous impact on salmon, is not expected to be a
problem.

Federal, State and local laws prohibit dumping of all forims of refuse in
navigable waters. Achieving a desired water quality condition would
depend on the enforincement of applicavie Taws Dy Seward and a recoygnition
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 resocurces. Other inner
harbor facilities such as a fuel station and waste disposal stations

could have an effect on the fisheries and marine resources from deyrada-

tion of the water quality, although it is not expected to be significant
because strong tides in the area will rapidly disperse the pollutants.
Onshore services, such as bait shops, sea food processing plants, and
restaurants already exist to accommodate the present narbor and are not
expected to significantly increase.

b. Plan 8. Construction of the breakwaters, north silt barrier and
dredging the mooring basin and entrance channel would impact 52.3 acres
of subtidal marine habitat. Approximately 5.9 acres woula De covered py
breakwaters, 9.1 acres dredged for the entrance channel by the Corps and
13.3 acres would be dredged for the inner harbor mooring basin by the
local sponsor.

Dredged materials would be placed on the subtidal area to create a
‘staging area for the 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 reco]onlzat1on by
benthic organisms.

The dredged materials would come from Corps’® dredging activities during
construction of the breakwater and entrance channel and trom local inner
harvor dredqing. The staging area would totally preclude the limited use
of tne area as feeding nhabitat for some avifauna. (U.S. Fish and
Wildlife, 1979).

Colonization of sessile marine invertebrates on tne breakwaters would
occur soon after construction. A mature marine community should develop
within a few years; however, maintenance dredging every 10 years would
disrupt the marine organisms that have established themselves in the
harbor area and would teporarily inCrease turbidity. Activities would
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
is low. Loss of this nabitat is not considered to be significant to tne
long terin productivity of Lhe marine 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 through
the intertidal area to the unnamed anadromous fish stream could be
impacted by increased suspended sediment, gill apbrasion in salmon smolt,
disorientation, and avoidance of the construction area. In-water con-
struction could smother herring spawn and disturbd otner species of fish
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that are found in the area. As in the South Harbor txpansion alter-
native, the impacts to migrating salmon would be minimized by avoiding

_construction during critical spawning and migration times identified py

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 salmon) at the end of
Nash Road, thus greatly reducing the impact on migrating salmon.

Water quality degradation from local constructon 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).

Building .a harbor in this location would encourage support fac111t1es,

“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 tidelands
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.
Because of the low productivity of the marine ecosystem, development
could occur with a minimal impact on the marine resources and fisheries.
The small boat harbor could induce development near the anadroinous 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 could pe
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 0il 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 probiems 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
average coliform level for the harbor. Other water quality tests for
heavy metals, oil, and grease, pH, etc., were not significantly 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 poliutants. 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 B.is: 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
lands. :

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 development that occurs in
the area. The dredged materials that would be placed on the beach area
would probably have Tow 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. Public 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 a]ternat1ves to expanding the existing habor to the south
or to the east.

Comments were requested from the pub]ic,’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 discuss 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

tocal agenc1es, and interested individuals and organ1zat1ons for review
and comment.
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C. Statement Recipients , : (w
This 1ist is included as Appendix H.
D. Public Views and Responses

The Nash 2oad alternative was originaily overlooked in the initial
planning tages of the study. Howcwar, the majority of the individuals
participating in the October 1978 workshop expressed the opinion that
Nasti Road should be considered as an alternative. As a result of the
public views stated at the workshop, this aiternative 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, Regional 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 Advisory Council on Historical 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 Operatiohs 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
environmental 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 coordination 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 BACKGRUUND -

Seward is a small community located on Resurrection Bay on the Kenai
Peninsula, in Southcentral 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 1imit 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
ceased 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, First Session, 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. .



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. Potehtia] 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.

¢. 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
Wilson, 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



Engineers believed that another Targe earthquake m]ght 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 d1fferences in the
underlying geologic materials.

This classification of the townsite resulted in a line being drawn
between high risk and nominal risk areas approximately 500 feet north of

- the destroyed harbor site. Everything south of the 1ine being high risk

(see Figure 3 in the main body of this report).

6. A U.S. Army Engineer District, Alaska. report, 12 Ju1y 1964,

" prepared as lLetter Report, Seward Small Boat Harbor, Alaska, recommended

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 prequake 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
review.. _ L ~ ‘

7. In response to 1oca] requests, a Section 107 Reconnaissance Report
submltted in April ‘1976, found improvements for deep draft navigation at

‘Seward were possible without 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 recognized as a favorable harbor site. Subsequently, under U.S.
ownership a town was founded, and in the early 1900'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 Alaska Railroad 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 locad milled timber for overseas



shipment. Japanese ships dock at the Alaska Railroad Dock to load milled : (:
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
removea 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 loaaing, fueling, servicing, and fish
processing. Marine research boats dock at the Fourth Avenue wharf, and
comnercial 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 Timited number of
geep-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 time may be incurred. This is directly attributable
to lack of dock space. A préviously 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
evolve: crowded Taunching ramps, (only one is available) and lack of
sheltered mooring space in the harbor. Much time is lost at the ramp and
a lTong waiting list of 300 to 400 boats await assigned moorage.

Increased cost and inconvenience result from this 1ack 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 commerc1a] flsh1ng 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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wITHOUT PROJECT CONDITION

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

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 accentuateu, 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 slips available. By year 2025 the recreation
fleet is expected to average 1,414 boats. For a detailed analysis, see
the Economics Section Appendix B. :

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

3. Dry Land 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. tLaunching 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 gr]d at Seward is
too small, too Iight in capacity, and overtaxed. New grid space is
- needed to assist local boat owners, thereby preventing the cost]y trip to
Puget Sound for major repairs.

7. OUnshore hinds. 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 Lowell Point Road could be
developed tangential to onshore waves.

8. Commercial Fishing Boat Stacking. Adequate offloading facili-
ties are unavailable and Tong 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-
1ing, 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 Control. Maintenance 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 threatened. 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 progect 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 beyond
scope of this study.

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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ECONOMICS

The purpose 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 1mprovements 15 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 trom construction of the project. Benefits should
equal or exceed costs to justify Federal participation in the project.
Derivation of benefits 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
tfishing resources. An economic life of 50 years is selected for analysis
of the Seward project.



MOORAGE DEMAND

EXISTING FLEET

The existing 21-acre small boat harbor at Seward, Alaska provides for 594
permanent moorage slips ranging in size 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 selis
permits to boat owners on a 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 hank. S '

As an interim effort to accommodate as many vessels as possible the port
has also implemented a management technique policy called "hot berthing"
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 AVAILABLE

Stip Recreational Commercial Total
Size Vessels Vessels Stips
18 146 ‘ 2 148
24 88 10 98
32 135 27 - 162
40 66 24 90
50 62 18 80
75 _8 8 _16
Total 505 89 594

TRANSIENT BOATS

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.



(f\f - Table B-2 shows the existing transient fleet as equ1va]ent boats
T requ1r1ng permanent moorage spaces.

' TABLE B-2
EXISTING SLIPS AVAILABLE

Equivalent Equivalent

Boat Recreation Commercial
Length Boats Boats
18-23 55 2
23-26 64 A 2
27-36 25 28
37-44 9 16
45-54 3 9
55-84 0 25
85+ _0 12
Total 156 94

WAIT LISTED BOATS

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
23-76 64 10
27-36 38 10
37-44 4 4
45-54 ] 2
55-85 0 2
85+ _0 2
Total 182 32
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TRAILUKED BUATS | ' ~ C

Under existing conditions, it is estimated that on a weekend during the
peak season an average of 150 recreational boats will be trailored 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
arive 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 auisorganizea, 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 Timited 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
Tikelihood 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 trailored 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

e



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%yg figures for visitors to
Alaska were 250,000 and 430,000, respectively £/. Tourism, 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 demand. 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 some freshwater
fishing in the lakes Jjust 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 frdm inter-
mediate case.

2/ The Alaska Economy; Year End Performance 1975, 1979. Division of

Economic Enterprise, Department of Commerce and Econoinic Levelopment,
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 reguired
moorage space needed to accommodate the 1,117 boats, the same assumptions
that were used with existing trailored boats were applied, i.e. 10
percent would trailor these boats and would not need moorage space, the
remaining 90 percent 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.

SUMMARY

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

TABLE B-5
EQUIVALENT PERMANENT MOORAGE SPACES REQUIRED

Recreational Commercial

Boats Boats
Existing Full-Time Boats 505 89
Existing Transient Boats 156 94
Existing wait-Listed Boats 182 32
Existing Trailored Boats 61 0
Future Commercial Fishing Boats : 0 15
Future Charter Boats 1/ 0 30
Future Recreational Boats 503 _0
Total 1,407 260

1/ Over the next 10 years, charter boats are anticipated to increase by
30 boats. »



BENEFITS

METHOD OF ANALYSIS

Current commercial fishing and related activities, as well as
recreational needs 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.

BENEFIT ANALYSIS

As analyzed in detail ir the following sections, benefit categories for
Seward are savings from reduction of overcrowding, charter boats, harbor
of refuge, recreation, area redevelopment, and increased fish catch.
wWhere benefits are expressea 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 Federal and local interests. This division
becomes the basis for the sharing of the cost of general navigation
facilities.

Savings from Reducfion 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 B-6 for both recreational and commercial boats.
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TABLE B-6
PREVENTABLE BOAT DAMAGE

Boat Recreational Commercial | Damage Recreational Commercial
Length - Bcats . Boats Amount Damage Damage
18-20 62 7 $ 100 $ 6,200 $ 700
21-40 118 : 135 300 35,400 40,500
41-60 ' 5. 24 650 3,250 15,600
81+ __ 0 17 1,500 . 0 25,500
Total 186 203 $ 46,100 $107,300

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.

Annual Damage

- Type of Boat Fire Damage Prevented Preventable
Recreational . $200,000 .75 $30,000
- Commercial $200,000 .75 $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 Damageb Recreational Commercial
Boats Per Boat Damages Damages
4 - $1,500 $6,000 -0~

2 $1,500 0 $3,000



Inner Harbor-Damage‘

Damage to harbor facilities is caused by the overcrowded conditions in
the current harbor. Annually, an average of five pilings 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

Elimination 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 $10,950. 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 allow boats "boxed-in" by overcrowding to leave the harbor,
this amounts to $16,000 per year, for total labor savings of $26,950
annually. ‘ ‘

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 expanded 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' @ $1,000/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 5.9 805,000

Total P.w. = $7,256,440

The equivalent annual benefit for the charter additional fleet is:

it

$1,256,440 X .07823 = 398,300



Recreational Boats

Existing Boats: -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 under improved conditions. Existing recreational
boats are earning 30 percent less (70 percent of the total amount,
leaving 30 percent earnea 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 various boat appraisers resulted in the appraised
following boat values inaicated in Table B-7.
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Average
Depre-
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
37-44 68 69,000
45-54 61 82,000
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 TG RECREATIONAL BOATS

Ideal
Total Return
Depre- With
ciated Improve- Total
Value ments Amount
1,845,000 12% 221,400
1,845,000 10% 184,500
4,224,000 10% 424,400
8,055,000 10% 805,500
4,692,000 8% 375,400
5,002,000 8% 400,200
658,000 8% - 52,600
975,000 8% 78,000
880,000 8% 70,400
1,260,000 8% 100,800
759,000 8% 60,700
410,000 8% 32,800
94,000 8% 7,500

Increase
in %

Return

Due to

Improve~- Annual

ments Benefits
30% 66,400
30% 55,400
30% 126,700
30% 241,700
30% 112,600
30% 120,000
30% 15,800

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

$843,600
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Future Boats: These boats would receive 100 percent of the ideal rate of return as shown below.

Average
Depre-
Number ciated
Recreational Boats - of Boats Value
Future Boats
Outboards
‘Length of Boat :
18-23 90 15,000
Inboaras
Length of Boat ‘
18-23 91 15,000
24-26 146 22,000
27-36 66 45,000
37-44 13 69,000
45-54 3 82,000
55-85 2 94,000
Sailboats
Length of Boat
18-23 . 48 - 15,000
24-26 - 30 22,000
27-36 10 45,000
- 3744 3 69,000
45-54 1 82,000
55-85 0 94,000
TOTAL 503

TABLE B-7 (cont'd)

%
Total . Return
Depre- With
ciated Improve-
Vaiue =~ ments
1,350,000 . 12%
1,365,000 10%
3,212,000 - 10%
2,970,000 10%
897,000 8%
246,000 8%
188,000 8%
720,000 8%
660,000 8%
450,000 8%
207,000 8%

.82,000 8%

— -

Annual
Benefits.

162,000

136,500
321,200
297,000
71,800
19,700
15,000

57,600
52,800
36,000
16,600
6,600

$1,192,800



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 gradient 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 exmst1ng recreational boats

‘as shown.

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

a. $1,192,800 +« 25 X 103.40
- b. $1,192,800 X 1.76
Present worth

$4,933,400
2,099,300
,032,700

" The equivalent annual benefit for recreation growth is:

oo u

$7.,032,700 X .07823 = $ 550,200
Present recreational benefits 843,600
Recreational benefits (Present and future) $1,393,800

NED Employment Benefits

Area redevelopment, or employment benefits are based on the determina-
tion of project construction effects in an area where unemp]oyment 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 B-8.



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
Skilled 2,274,000 1,809,000
Unskilled 3,031,800 2,412,000
Other 2,274,000 1,809,000
Local Shares

: : ~Skilled (20%) 481,100 361,800
Unskilled (75%) 2,405,300 1,809,000
Other (30%) 121,600 542,700

Applied Benefit Ratios. |
' Skilled (0.43) 206,900 155,400
Unskilled (0.58) 1,395,100 1,049,200
Other (0.35) 252,600 189,900
Total | 1,854,600 1,394,500
Annual 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.

commercial fishing vessels based at Seward.

This would be accomplished by approximately 15 additional
A steady growth from present

levels to the fully increased harvest would occur over an estimated

10-year period.

Statistics maintained by NMMFS 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.
$0.15 per pound was applied in this analysis.

A value of

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.

(8,000,000Tbs. X $0.15/1b X 0.126 ) 10 yrs. X 33.44/yr. = $505,600
(8,000,0001bs. X $0.15/1b X 0.126 ) X 5.96 = 901,200

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 = $110,100

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 improved 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 of the project. In the case of the south
expansion, all federally assigned dredged material would be placed in a
designated disposal site. Hence, no land 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" costs and accrues to the local sponsor of
the project.

35 X $15,000 X .07823 X 1.0 = $41,100
SUMMARY 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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Type of Benefits

Damage Reduction
Recreation Boats
Commercial Boats
Harbor Facilities

Labor Savings

Charter Boats

Recreational Boats

Increase Fish Catch

‘Harbor of Kefuge

Land enhancement

Annual Benefit

Employment Benefit

TABLE B-9
SIMMARY OF NED BENEFITS-NASH ROAD

A]]océted Benefits

Total Federal Local:
$ 86,300 $ 43,150 §$ 43,150
145,000 145,000
5,000 5,000
27,000 27,000
98,300 98,300
1,393,800 696,900 696,900
110,100 110,100 :
: 30,000 30,000
41,100 0 41,100
= $1,936,600 $1,7155,450 $7871,150
= 145,100 65,300 79,800
$2,081,700 $1,220,750

B/C Analysis (Plan B, Nash Road)

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

$860,950
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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 p]ann1ng,

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

V 4. Adequate access should be available in the area of the selected
plan. ’

In addition to the general criteria, specific technical considera-
tions have influenced formulation plans. Because all alternative sites
and the existing harbor are subjected to equal wave forces, only one set
of aeterminants is derived. Major technical considerations are as
“follows.

,Sedimentation

Marine waters in the Seward area are relatively clear with few suspended
sediments 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 Currenis

Alaska coastlines fronting the north Pacific Ocean are subject to two
diurnal tices 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 Amer1can and Asia
(NOAA-U.S. Department of Commerce).
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The following currents ére noted at Seward:

Maximum Currents (knots)

Vel. Ratio - Flood . Ebb

Flood Ebb Direction Ave. Vel.  Direction Ave.'Ve1.
0.3 0.5 180° 1.0 3550 1.7

Currents in Resurection Bay indicate a re1ation$hip 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, 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:

: ‘Elevation Referred to MLLW
Datum Plane Tide

Highest tide observed 14.9
Mean higher high water 10.5

Mean high water 9.6
" Mean tide level 5.4
Mean low water ‘ 1.3
Mean lower Tow water (MLLW) 0.0
Lowest tide observed -4.8

In summary, 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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CLIMATULOGY

The climate of Seward is maritime in character with rather mild winters
and cool summers. The north-south orientation of Resurrection Bay
generally Timits 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, temperatures during winter months can be mild.

‘The orientation of the bay and the valley at the head of the bay

restricts the prevailing winds to either a northerly or southerly direc-
tion. Wwind 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 winas 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 storm 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-fcot level. The adjusted 50-year
recurrence wind, the effective fetch and the MB curves (Figure 3-15 in
SPv) 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 SPM, 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 aesign wind speed of 63 mph and a corresponding duration of 47
minutes. : ‘ ,

wave heights were also evaluated using the JONSWOP method for comparison
with the $B (Sverdrup Munk-Bretschneider) method. A straight-line fetch
of 17 statute miles was used in the JONSWOP equations. A comparison of
the results for both methods is shown below. The WMB results were used
for structure design.

MB JONSWOP
Fetch Length 4.7 mi 7.5 mi
Adjusted critical wind speed 63.0 mph 82.0 mph
Duration 47.0 min 91.0 min
Deep water Significant wave Height 6.2 ft 6.8 ft
wkave Period 5.3 sec 4.7 sec

Significant have

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
is given by equation 2-8 on page 2-10 of the SPM. For a 2109 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 Shoaling

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

0.8451
0.8606

High Tide Ky
Haltf Tide K,

HoH
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NOTES

Frequenﬁy curves were based on 11 complete years
of data between 1970-1981

Data was fitted to a Log-Pearson Type III

distribution with zero skew.

FreqUéncy curves derived using criteria
established in W.R.C. Bulletin 17b, with

computed probability.

The anemometer is located on the Alaska

Railroad dock at the head of Resurrection Bay.
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A refraction diagram was developed for high tide from the 183° 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 refractlon coefficient of 0.85 was assumed.

Breaking wave Conaition

Breaking wave conditions 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 he1ght at breaking was
calculated to be 6.17 feet, and the depth of water at the breaking wave
was calculated to be 6.97 feet. Results indicate that at tidal
elevations between +9 to +14.8 feet MLLW, 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
design. ;



Design wave

The design wave was calculated as 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. :

Diffraction Analysis

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 210° was used in the
analysis to represent wave rays from 200° 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 adequate]y protected at all
t1mes

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

S1ope_

The inner and outer breakwater slopes were chosen as 1 vertical to 1.5
horizontal, since this was judged to be the minimum stable s1de 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 we1ght. 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
econdary 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. Armbr‘Layer. Minimum weight of 825 pounds to maximum weight of
1375 pounds with /5 percent being over 1,100 pounds.

2. Secondary Layer. Maximum Qeight'of 825 pounds to minimum weight
of 25 pounds well graded. : ‘

3. Core. Quarry spalls 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 entrance channel side slopes low tide.

Wave Runup, Crest Elevation, and Crest Width

Based on the criteria set forth in SPM the runup 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.

Harbor Depth

The harbor depths were based upon the following relationship:

h=R+C+1+Z+0D-1L
where:
h = depth -
R = depth measurement tolerance, 1.0
C = min keel clearance, 0.5'
I = ship response to waves, 0.5'



. /i\

{ - squat and trim allowance,
entrance channel 2.0'
mooring basin 1.0’

U = graft, 0.1 times ships length

~ Design Fleet Length (ft.) Draft (ft.)
: 18 - 26 3.
27 - 44 5
45 - 84 9!

84 - 100 10
L = design water level, :

substituting the values we get
h=1.0"+0.5" + 05" +2+D-1L
h=2.0"+7+D-~-1L :

" Entrance channel h =4+ D - L
Mooring basin h=3+D-1L
Using L = - 4' MLLW as the design water level
Entrance Channel
Draft (ft.) Mooring Basin (ft. MLLW) MLLW ft.
3 -10 11
5 ' -12 - controlling -13
9 -16 depths =17
10 -17 : -18 controiling

depths

The above 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 could 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
Listed 161 56 5 2 224
Existing
Trailored 252 9 61
Commercial
Future
Future 4
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 bbeakwater design 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 O MLLW,

PREVIOUS EXPLURATIONS

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 earthquake 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.D. 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



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

Testlab 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 1ight loads imposed by the breakwaters. Triaxial shear tests
of the sandy silt samples from test hole AP-5 gave an average friction
angle of 209, 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 MRD Lab No. 82/30C
revealed the rock to be a dark gray, fine-grained, metagraywacke cut by
thin veinlets of white quartz and calcite with very little evidence of
weathering. Test results from NPD Lab No. 1787 are as follows:

- D-2



Test - 4 Results

Specific Gravity, BSSD - ' : ’ 2.77
- Absorption, % ‘ ' A 0.3
‘Los Angeles Abrasion o
% Loss @ 100 rev ’ » 3.1
% Loss @ 500 rev - v B
Soundness by Accelerated Freez1ng and Thaw1ng
(% Loss by We1ght @ 300 cycles) ‘ 0.1
Ethy]ene Glycol Immersion | No Loss

Soundness by wett1ng~Dry1ng (% Loss by we1ght
@ 300 cycles) - - 0.2

The city of Seward, Alaska is>current1ybconstruéting a port facility at
the mouth of 4th of July Creek and plans to use 110,000 cubic yards of

- the gquarried rock in the port construction. The 1argest riprap requ1red

for. the port will be in the 1,300 to 2,100 pounds size range. It is not
known at this time ‘when the c1ty will comp]ete their riprap requirements.

An alternate source of armor material is the city's Lowell Point quarry
located approximate]y 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)
Tonger haul distance to boat harbor site and (b) the existing quarry has
an extreme]y high working face with no access to the top.
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PROJECT Seward Small Boat Harbor

n-5

PERMANENT
HOLE NO.

AP-1

t

. PROJECT .
: . : Seward Small Boat H rbor SHEET ] OF 1 -
| 5ZPARTMENT OF THE ARMY at Harbo 1
NORTH PACIFIC DIVISION L°§m2°§5(c°§'§“0°' "o S 614.700
. + - NE s 3 E, s
U.S. ARMY ENGINEER DISTRICT ,ALASKA |moti—eres T o TG
' EXPLORATION LOG _|CJ oTHeR \ :
HOLE NO. NAME OF ORILLER ' R 13
FIELD ] PERMANENT AD_ ] Mitchell, Martinez Clear
T " TYPE  OF HOLE DEPTH DEPTH TOTAL
7esT Py [ auger HoLe G503 cnumn oy 3 ° .?fr'a“" 3%':,? oF kisk
[SI7E A0 TYPE OF air DATUM FOR ELEVAT!ON SHOWN TYPG OF EQUIPMENT i
LB b1 low_Stem e st Mobile R=-B0 . :
’OT&L ”" OF SAMPLES TYPE OF SAMPLES ggg‘s-:wto STARTED DATE é‘gﬁﬁ.zr
5 e 0 4-6-81 4-6-81
EL. TO™ OF HOLE }Gaoloqts? IChiet,Gedlogy Section ’ Chief,Foundations & Moteriols Bronch Dote
2 ‘Walters '
i DEFT- '~ WATER|SAMPLE] SOIL N MAX.
’ D;sa-r k,nggm No. ILEGEND CLASSIFICATION 5126 | FORMATION DESCRIPTION 8 REMARKS
TH
i BE , L .
: ;. ; i SW~ ISilty Gravelly
L5 L : jSM Sand w/occ shells,
| 1-1 | Grey N =17
ul ‘ .
10 1-2 {SM[Silty Sand N =10
; i w/occ shells,
! = : Grey
i K %
P15 - %1-—3 N = 2]
; [
i {
) ’1‘ |"
| 3 i
120 -7 -4 |ML  Bandy Silt N =19
T ‘
i it ‘ {
o
25 - 1-5 N =14
i i
s ) !
b |
. i
30 - -6 ! N =24
i 3 Bottom of Hole
i
| i |
NPALTT s rew



R
t
{

A . PROJECT
DEPARTMENT OF THE ARMY Seward Small Boat Harboriwﬁ“1 0;“! ]
TNORTH PACIFIC DIVISION LOGZTION (Coordnates or Stoton) |
: N. 2,235.950 £. 615,640 :
U.S. ARMY ENGINEER DISTRICT,ALASKA [5mtaCidagy b corps oF ERGREER
EXPLORATION LOG [ omher . ‘
HOLE WNO. NAME GF DRILLER mﬁ—_
FELD 2 Permanent . AP-2  IMitchell, Martinez Clear
T TYPE OF HOLE DEPTH BEPTH TOTAL -
TEST PIT [ auser woe (X churn or 3| 1O ' "G 0 nore O 30
'SIZE AND TYPE OF BIT DATUM FOR ELEVATION SHOWN| TYPE OF EQUIPMENT
8" Hnllow Stem_ jm— [ Mobile B-50 _
TOTAL NO.OF SAMPLES TYPE OF SAMPLES DEPTH TO DATE . HOLE
G SP-I— 3;;3%:0- 0 STARTE%_(;-S] VCO&(PLETEO4_6_8-‘ '
EL, TOP CF HOLE |Gaologat Chief,Gedlogy Saction Chist,Foundatosiz 8 Moteriols Branch . Date
2 Walters
| DIPTH % WATER|SAMPLE| SOIL MAX.
FeET g?mml No. ILEGEND CLASSIFICATION iacs| FORMATION OESCRIPTION 8 REMARKS
1
4
A |
,:! '
K |
5 12-1 N=7
T |
= i SM  Gravelly Silty 2"
ik | Sand w/occ Shells,
; it P Gre
| _h 0.2 Y N = 8
i d :
. B
. ,
15 - 2-3 | N = 13 Stopped 4-6-81 -
| ’ :
; | Continued 4-9-81
i "
i al
TR |
|20 —i;25.8|2-4 B5P/SM |Silty Sand "IN = 57 -
; -§§ GP  IGravel Layer 4"
¢ i
125 —21.2)2-5 N = 23 :
| 1 S
i 3 SM - Silty Gravelly Sand |1"
39 1'18.2(2-6 | 6' of Heave -
R - —
| 1l f Bottom of Hole
i -;l
1 | |
e, 33 9 (REW Seward Small Boat Harb PERMANENT  Ap..?
, ard Sm r -
PROJECT " all Boat Harbor HOLE NO.

D-6

«‘«.}



PROUECT

SHEET. 'l OF 1

AR S -
v DT AIRENG

DERARTMENT OF THE ARMY Seward Small Boat Harbor
NORTH PIXCIF!C DIVISION LOCATION {Coordinotes or Station)
o o 5 - : N 2,234,460 E. 615,150
U S, ARMY ENCINEER DISTRICT ALASKA |rofafsiaty R T R T
EXPLORAT ON  L0G 3 omuer .
HOLE NO. HAME OF DRICLEW ™ WEATHER
rece, 3 PERMANENT  AP-3 Witchell, Martinez Clear
P U rype OF  ROLE DEPTH BN TOTAL
N EE . 1]
lresr oir 20 aveer woLe CXTJ churn omL 3| 0 o v Roce oF 30
!J.z “Tany YYRT OF BIT DATUM FOR ELEVATION SHOWN| TYPE OF EQUIPMENT ,
1 8" Hellow Stem —ltem. CImse. Mobile B-50
' LTOY AL ) of “\MPLES TYPE OF SAMPI.E§ ggg‘{}:‘o‘m STARTED DATE CHOON‘ﬁELETEO
EL. 707 OF HOLE |Beconmt (Chiat,Gaclogy Section Chief,Roundations B Materiols Branch Dete
-1 | Walters
3 peaTH v werERlsaneLE] SO Y : ; :
reo koneer) o, WEGEND . CLASSIFICATION (Si2€ | FORMATION DESCRIPTION 8 REMARKS $
'T—S 1
: 1
o |
: .{ '
| - : 7
11{ | i
| f Gravelly Sand w/occ - ;
-+ 5 ' 3-1;SP |[Shells, Grey N==56 =
a - ' : :
T . o
5 * | & . . -
: Silty Fine Sand w/occ |
, 10 13-2 | SM  |Shells, Grey N =13 -
R :
| i % iy
i zl ‘ '
o |
15 _130.9 ;3-3 ML [Sandy Silt N =11 -
5 il :
i i | :
; i | | -
‘ ik ; Sample washed out of core i
i hy | barrel. Took sample from :
120 _28.0 13-4 |SM  Silty Sand N=5 auger flights. _.
| o s i
o |
T | g
i s :, 2 ?
125 _.34.2 3-5 |ML Sandy Silt N =7 -
? L. e
: i ‘, j .
o
o
i 3C 32, 9 13-6 ; N =4 , —_
; ] T Bottom of Hole )
| oo | y
N !
i i
s

SeWard Small Boat Harbor

PERMANENT AP. 3

D-

7

HOLENO
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DEPARTMENT OF THE ARMY
NORTH PACIFIC DIVISION

PROJECT

Seward Small Boat Harbor

peey o

L.OCATION {Coardinotes o Stotion)

- N 2,234,950 g. 614,910
S. ARMY ENGINEER DISTRICT,ALASKA |gariicroency KX cores o oS
EXPLORATION _LOG L] omer
HOLE HO. NAME OF DRICUER THE
rELD 4 PERMANENT AP-4 Mi tche'l] Martinez Clear
e rype OF RolETT TTTTIoERTH T BEFTH TOTAL™
T 3 ]
ve57 17 [0 AUGER HOLE | E‘XZ] CHURN DRILL l""..:.! 0 genrlél'm EETE' o 30
[BI7E e TYPE OF 217 DATUM FOR ELEVATION SHOWN| TYPE OF EQUIPMENT
8" Hollow Stem - [Cmse. Mobile B-50
G;‘ﬁ“ = OF BhuPLES { TYPE OF SAMPLES ‘ggip):}:{;o STARTED oATE ggb:"gLETED
! - .
L6 : SPT : WATER 4-7-81 4-7-81
EL. 107 OF HOLE |Lcolopmst [Chial,Caotogy Section Chlef, foundotions B Maoleriols Branch Date
i O Walters
} S N P I Y _ a —
D Prer leowmenT| NO. |LEGEND CLASSIFICATION SiZE | FORMATION DESCRIPTION 8 REMAFKS
i E% ]
i i :
S~ ]
% %; SM  Silty Fine Sand ]
! ! | w/occ Shells, Grey N=28 f
i 5 "7:32.5(4-1 ' =
§ o
f i ; .
U ~
. ]
i 1, ! ]
i . ‘ §
10 29,782 ML }andy Silt N =9 ~]
! -“ | | Jd
i 1! i ! ]
L : i
; = [ ]
s ]
} —131.1{4-3 |SM  Silty Sand N =09 =
oo | ]
; -+ ’ -
i'20 “E'§33 014-4 -
T N =9 ]
i ; ¢ ! J
! il ! J
3 { ML Sandy Silt )
i RE H >
¢ “ H ! .
%'25 —i27.4 14-5 N = 14 =
u ,
! i . « b
N E
i ' : z R
. o ‘ : i
t '§ x ! Bottom of Hole :
: W} ! ! o
. D R
JURRU AU (USRI NPV S -
o T Y e e

rROIECT

Sevard Small Boat
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perRmanent AP-4
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PROJECT :
1 : , ' SMEET
' , rd Small Boat Harbor gr] of
| SEPARTMENT OF THE ARMY Seward Sma 171
- IFIC  DIVISION LOCATION {Coordinotes o Staticn) j
o MNORTH PACIFIC . In 2,233,950 €. 616,040
1.5, ARMY CNGINEED DISTRICT  ALASKA oo oty XY CoRPS OF ENGINEERS
EXPLORATION LOG C) omuer L o
‘ BOLE WO, NAME OF DRICLER N _TWEATHGR
reLe D  pERmMANENT AP-5 Mitchell, Martinez Clear
TYPE oF wmoue T T TIERYHT T T IBEBY TOTAL T
lyest o7 [T AvGER HOLE _l;(:’} cHunk price T3 ta_ l?:%)wo 35)?.7: °F 30
SEE A o IYRE of BT DATUM FOR ELEVATION SHOWN] TYPE OF EQUIPMENT
E' Hollow Stem (=vem Cawse. | Mobile B-50
ToEAL ) OF GAMBLES | TYPE CF SAMPLES DEPTH TG "“" ;;:m:o DATE gg’%& crED T
6 SPT, Shelby largn 0 PTRTEPg.g.yy  COMMLETER_g_py
TR0 OF HOLE [Geatngmat Chiot,Gonogy Section Chief, Foundations 8 Materials Branch pa's |
[ Walters
o 2 ToWRTERISANTLE| SOIL | . MAX
u,»ﬁ’;wa,,r’! wo  hreEnn CLASSIFISATION | SiZE | FORMATION DESCRIPTION & REMARKS |
T i 3
| E
v ;
- l B
L f ]
s 284050 N =8 =
| Ty i 1
| - H -
: ‘ 4
s A ]
; il ; | -
! ! i | J
10 —29.815-2 | 2 N =7 m
“ s 1 “
] ‘, i i -
| |- im bandy Si1t w/occ shells
- rey ]
‘ ! | ! 1
! A | i :
115 _1130.1/5-3 g N=7 -
i z a i
! - ! i )
i . l R . . “
* % ‘ j 1
; - ! ! -
: ) ‘ i
20 -;?a,32.9§5-4 Shelby Sample _]
| ir { -j
C 1
o . ; B
: ! . 1
. HE i ]
125 -4136.5 55—5 I Shelby Sample —
§ ) 3 ‘ i 4
! K ' E 3
; k ; ! w'l
i30 -i137.9 5-6 Shelby Sample =
: b == : = [ I
Z U Bottom of Hole i
S R ! E
; . : . i +
| i 1 ‘, ;
SR S Y RO = i
T SRR
P o B Seward Small Boat Harb PERMANENT AP_5
I eward Sma oat Harbor -
CondneT HOLE NO. —_
hE: A



DEPARTMENT OF THE ARMY
NORTH PACIFIC DIVI5ION

PROJECT

Sewdard Small Boat Harbor

LOCATION (Coo:sdinotes or Station)

U.5. ARMY

EMNGINCER DISTRICT ,ALASKA

N._2.234,350

E. 616,720

DRILLING AGENCY

CORPS OF ENGINEER®

o

Sew.rd Small Boat Harbor

EGIICT LT
' D-10

EXPLORATION LOG = omueR
) HOLE NO. NAME OF ORILLER
riELD 6 PERMANENT AP-6 M1tche11 Martmez Clear
- TYPE OF HOLE T JOEPTHT T T T (GERYH YOTAL
TEST 1T L AUGER HOLE X3 crurn ore 1) "° ;?\.RT%LED g%‘:_? °F 30
Bz ‘i’ D TIYPE OF BNt CATUM FOR ELEVATION SHOWN| TYPE OF EQUIPMENT
B" H011low Stem 3T C—Juse. | Mobile B-50
T i M0 COF SAMPLZS . TYPE OF SAMPLES 8%3:‘070 szaTE DATE HOLE
- P
6 | SPT waren 0 %-8-81  COMMLETER g g7
!El_‘ O GF HOLE |0ctoo [Chiot,Gaology Saction Chief,foundotions 8 Motaricls Branch Date
o |Malters
5T ]~w«rr“ SaiLE| B30I MAX -~
FrEt onTOnT| 1O [LEGE RO CLASSIFICATION oSHZE | FORMATION DESCRIPTION 8 REMARKS
_J.q e .
i
I
; I |
i 4 i
5. 4;?9.8 §6—1 N =4
il '
.y | )
\ i} i ML iSandy Silt w/occ
' 5 ‘ ~ Shells, Grey
10 _1¢8.2 16-2 N=7
ol
3
I '
4 i
1 ;
15 480.6 6-3 N=6
f i
| |
%
! i I
j i
; 1) 1
20 -432.5 16-4 | N =6 .
| S |
| : !
o
A 'SM  |Gravelly Silty Sand |1"
25 ;20.5 56-5 : i ' N=12 _
e ’ ‘
1 ! : | ' ,
i gk I i ' -
R | /
i i » ,
‘80 i14.4 16-6 |SM [Silty Gravelly Sand 1" N = 26 B
; il ' Bottom of Hole _
it : | i
! N ? Q
4 ‘ '
o T
noe

PERMANENT AP-6
HOLE NO.
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BT ﬁ%ﬁ?ﬁ@@é FORH

For use of this form, see AR 340-15; the proponent agency is The Adjutant Genoral's Oftice.

2w

(EFERENCE OR OFFICE ZYMDOL . SUBJECT
NPAE N-FM=M ' Seward Small Boat Harbor
3 NPA N-F-5 (Wal forn) FROM NPAEN-FV-M BATES0 Fpr Bl TR
A Colladay/dml/2-4435
|.  fere-cn Work “equest 81-31, dated 13 April 1981, subject as above.

2. f*tached you witl find the results for thirty three (33) scil samples submiftad

for  adation curves, moistures, and soils classifications as requested.

DJZ v\/ (/VMV
5 an! DELWYN F THOMAS
as ) Chief, Materials and Instrumentaticr

D-11 | SR
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Alaska Testlab R

4040 B Strow: Anchorage, Alaska 99503 Phoune (S47) 2 - 1551

{ Teiecopier {7,

May 18, 1981
wW.0. #A19755

‘District Engineer

Corps of Engineers

P.O. Box 7002

Anchorage, 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, consoliidation,
and classification tests, which were performed on three sam-
ples of a marine silt. :

Please call if you have any questions regarding these resuits.

Very truly yours,

ALASKA TESTLAB

};424//(6%;ﬁ2;~

Mark Holum
Geotechnicatl Engineer

Approved:

| LQ CQ w!

ML v:n R, Nichols wP.E.
Partner

MH:Lf1lq

Enclosures

D-45




TRIAXIAL TESTS

Several factors influenced the traxial test results and Lro-
‘duced conditions which allow various interpretations. The
foremost problem is .interpreting a group of tests which were
performed on several distinct soils.

Differences between the three soil samples include different
composition as seen in the various amounts of shells, siit,
and organic* material. The overconsolidation ratios. of the

samples also vary.

Pore pressure measurements. were not taken during the tests.
Hence all data represent total stresses. The plot c¢f the
total stress generally indicates a matecrial with a small angle
of internal friction (¢ = 17° ~ 27°) with iittle or no cohe-
sion, if it 1is assumed that no significant soil strucuure
differences exist between the three samples. However, the
sémp}e.taken at a depth of 24 failed at a high strain which
probably also indicates a high pore pressure. Hence the

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

Piots of strain and deviator stress indicate the deepest sam-
ple (30') behaves as an overconsolidated soil, but the other
two samples are normally consolidated. Hence, Lhe Casagrande
method of determining maximum consolidation pressure appcars
to give inconsistenl results. This point is discussed in the

.consolidation section.
Shear failure occurred on wel!l defined plancs for sanples

taken at 20 and 30 feet, but the one from 25 fcet faifed by

bulging at the cenler.
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TRIAXIAL TEST SUMMARY

‘Before - Confining Deviator Strain
Consolidation Pressure Stress to
Depth (yw) ‘ (yd) (04) (Max) o Max. Deviator Stre-s
(feet) (pcf) (pef) = _ (psi) (psi) (%) 1% 5% _10%
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
- 2 -
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DEVIATOR STRESS, oy (psi)

80

70

60

50

SA AT 20' 0—0—0-——0 G4

SA AT 30'a—pnr G 3

A 1 ] !

0 10 20

AXIAL STRAIN, & (3)
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CONSOL I DAT ION TESTS

Three compression tests vyielded compression indices in the
range of .3 or higher. ~ These values are typical of marine
sediments found along the south coast of Atlaska.

The -Casagrande method of determining preVEOUS overburden pres-

sure. was used. This is essentially a graphical method with
littie theoritical justification. It does indicate that these
deposits are moderately overconsolidated. we have noticed

that many recent marine deposits have been overconsolidated.

due to dissication.

A conservative approach to construction on soil which relies
on Casagrande's method of determining past pressure is to
assume no overconsolidation when calculating settlement.
Hence, settlement 15 given by:

s = H CC logyg ApP' + Py
l‘l‘eg Po
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Ly~

TABLE 1

CONSOLIDATION TEST SUMMARY

, Present Past
Field Effective Effective :
Saturated Moisture Dry Field Recom~- Overburden  Overburden Qver
Unit Wt. Content Unit Wt. Compression  pression Pressure Pressure Consolidated .

Depth ya w yd Index Index P'o P'p Ratio “100
{(ft) (pct) %) (pet) CC CR {ksf) (ksf) 0.C.R. (Min)
20 - 23 119.38 32.9 90.1 0.295 0.03 1.2 8.4 7.0 2.3
25 - 28 116.7 36.5 85.5 - 0.362 0.02 1.6 11.8 7.6 1.8
30 - 33 115.9 37.9 84.1 - 0.335 0.03 1.8 5.4 3.0 5.0
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UNITED STATES

DEPARTMENT OF THE INTERIOR
FISH AND WILDLIFE SERVICE
1011 E. TUDOR RD.

IN REPLY REFER TO: ANCHORAGE, ALASKA 99503

R7-1

{907} 276-3800

| 19 JUL w75
Colonel Lee R. Nunn : ‘
District Engineer

Alaska District

Corps of Engineers

P.0. Box 7002

_ Anchorage, Alaska 99510

Re: Seward Small Boat Harbor
. Coordination Act Report

Dear Colonel Nunn:

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 the provisions 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.

Introduction

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.



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 thickest, 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 fastland for shoreside facilities. It provided habitat for
more tham 600 migrating coho salmon (Oncorhynchus kisutch), and several
hundred pink (0. gorbuscha) and sockeye salmon (0. nerka) (Rietze, 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 1lift, 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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- The Southward expansion would consist of a 1,350-foot ﬁain breakwater and

a 850-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 of 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).

Approximately 11,000 cubic yards of material would be removed to create a
200-foot wide and 15-foot deep entrance and access channel. Development
of mooring facilities 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 1ocated 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.
The 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 water with Resurrection Bay at wmean higher
high water (MHHW).

Local interests would dredge a mooring basin within the enclosed area.
Rock for the breakwaters is readily available from wmassive 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 (0. tshawytscha) also occur in this fishery. Sockeye and chum
salmon (O 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 proxlmus).
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 lLagoon 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

E-8



'COpepoda; Amphipoda, and Cumacea (Gardner, 1978). 1In 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 (Collisella pelta), crescent gunnel
(Pholis laeta), the isopod Idotea (Idotea) ochotensis and the polychaete
Nerels (Neanthes) virens.

Benthic surveys in the Nash Road site intertidal area showed only marginal

‘productivity. Epifauna and epiflora included blue mussel, acorn barnacles,

limpets, isopods, rockweed (Fucus distichus), and green algae (Ulva spp.)
(Natlon, 1979).

Subtidal investigation of the Nash Road site revealed that the area has

‘low primary productiv1ty, species observed included starry flounder

(Platichthus spp.), seapen (Ptilosarcus spp.), cockles (Clinocardium

nuttalli), and moon snails (Polinices draconis) (McGillivary, 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 MLLW. ’ .

Wildlife 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 platyrhynchos), pintail (A. acuta), American wigeon (A.
americana), shoveler (A. clypeata), green—winged teal (A. crecca carolinensis),

lesser scaup (Aytha affinis), Barrow's goldeneye (Bucephala islandica),

buf flehead (B. albeola), harlequin duck (Histrionicus histrionicus), surf
scoter (Melanitta perspicillata), white-winged scoter (M. deglandi), and
common merganser (Mergus merganser) (Brooks, 1976). Seabirds in the area
include: glaucous-winged gull (Larus glaucescens), mew gull (L. 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),
dowitchers (Limnodromus spp.), dunlin (Calidris alplna), and sandpipers

(Calidris 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 (r\‘

Dredging aund building breakwaters to create the Southward expansion
-alternative 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 (i.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 the tidegate maintained to allow continued salmon
spawning in the lagoon; however, increased 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. Increased 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 of’éanitary.wastes, 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 riprap 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 £illing of 14

acres intertidal area, increased human activity in a previously undeveloped
area in close proximity to wetlands, and more 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 enviromment 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 1II 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 contain 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. 1If 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 counstruction activities be coﬁduCted 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‘§0ur 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.

Sincefely yours,

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

- Mr. Gary L. Hickman
Assistant Area Director
U.S. Department of the Interior
Fish and Wildlife Service
1011 East Tudor Road
Anchorage, Alaska 99503

Re: Seward SmaII Boat Harbor Draft COOrdlnation 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. para. 2

", ..before moving into Prince William Sound.” should read, "...before
moving into Resurrection Bay." Or "...before moving into the Gulf of
Alaska,"

-~ "Each plant tontributes approximately 2,000 to 4,000 adult coho..."
- should read, “Each plant contributes approximately 2,000 to 8,000 adult
coho.,."

page 11, para. 2 and page 14, reconmendation 9

"Rather than the stated inwater constructioh period between September and
e March we feel it should occupy the period between November 1 and: Apri]
R

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 for the opportunity to comment.

Sincerely,

g U

i ,/ ...«"‘7'"// ‘__-T;,_,_A A ‘ ’ | . , ( |
‘xf“ﬁfx/} SEET )

Thomas W. Trent
Regional Supervisor
Habitat Protection Section
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NPAEN-PL-LH

e, Yeith Schreiner
- Area Director

U.S. Fish and H1d¥ife Service
1011 £ Tudor fnad

Aichorage, Alaska 99503

Dear Mr. Schreiner:

The Corps of Engincers review comments on: the revised coordination act
report for the proposed Scward small koat harbor are given belovi. These

corments have already been discusscd with ils. Lation of your staff so

that the 15 July schiedule for submission of the final coordination act
report can be mat.

1. Page 6, paragraph 3: cl11ffs are massive graywackie.

2. Page 13, paragrarh 2: see corment 1.

3. Page 13, paragraph 1, last sentence: It is concefvable that
Htash Road would be paved in the future 1f this small toat harbor proposal
was selected, thus eliminating fupact from dust. 1t would be better
stated; " . . . Increased use of Hash Road may 1ncrease dust and 1nnair
the arca for use as bird habitat."

4. Page 15, paragraph 3: Dkedg1ng cannot be delayed until after
the breakwaters are completed because dredge raterials are needed for
construction of the brealwaters.

- 5. Page 17, Recorrendation 1: A rodel circulation study was done
for the Homer Sriall Boat larbor expansion. It was found that the overall
circulation and mixing characteri{stics are good and that expansion of
the Homer Spit Narbor does not present any conditions that would result
in any reglons of poor circulation or flushing. The harbor configuration
and tidal range and fluctuation for Loth of the Seward harbor alternatives
are basically the same as the liomer harbor proposal. The Jata used for
a circulation model study on Seward would not be significantly different
than that used for Homer, therefore the results would be basically the
same. For this reason a circulation study will not be done for Scward.
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NPAEN-PL-EN
Hr. Kefth Schreiner

Wwater quality tests taken in Hay 1979 in the existing harbor and in the
proposed south expansion area indicate that there are no water quality
probleus at this t!me. ,

6. Page 17, Racoum@ndation‘3: Qredgc spoil may be used for tideland
fills for water dependent and water orfented uses. This will apply to
the Hash Road projposal for dredge nmaterial disposal.  Suftable unland
sites are not available and the fmpacts associated with upland disposal
are far greater than those ass oc1atod with disposal in the tidal area.
The s?uth expansion alternative plans call for urtand disposal of dredae
aterial.

7. Page 18, Recommendation 5: Each individual fuel station cperator
13 required by the Coast Guard to have a spill prevention control and
countermcasure plan before they can operate within a small boat harbor.
These plans wiill not be developed by the operator until after the small
boat harbor is built and therefore cannot be describod in the Corps
future planning documcnt.

3. Page 18, Recanrmndation 6: This tinme frame is very restrictive
for completing construction activities. Hore soecific information 1s
neaded on why construction activities are restricted to Hovember 1
“through Aprdl 1. UWhat type of environmental fmpacts could bie expected
if construction vere ta occur outside of the tirme frames given? Are
thera time perfods that are more critical for saluon spawning or other
environaental concerns between April 1 and Cctober 31?7 Possilly certain
types of construction activities could occur outside of the time frame
given during a less critical period. Hore information {s necdad Lefore
a cdecision can be made on construction time.

g

If you hava any questions please contact Sandra Vannice of ny staff at
752-3861.

Sincerely,

JAY K. SOPER
Chief, [hgincering Dvision

3 July 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 Alaska Ecological Services
, 733 W. 4th Avenue, Suite 101
WAES ' Anchorage, Alaska 99501

(907) 271-4575 °

Colonel Lee R. Nunn’ . : _

District Engineer. R 1: <rp

Alaska District - : © oEF 198

Corps of Engineers . _

P.0. Box 7002 :

Anchorage, Alaska 99510
Re: Seward Small Boat Harbor

Design Revisions

Dear Colonel Nunhﬁ

The U.S. Fish and Wildlife Service (FWS) has reviewed the design revisions
for the Seward Small Boat Harbor project, Nash Road site, This letter is
in accord with the provisions of the Fish and Wildlife Coordinatlion 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.

The 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 silt-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
(MLLW) 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 l4 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 quallty within the enclosure. The
newest design (Figure 2) entalls 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.

(uf Although the above design plans will be in essentlally 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 blological communities
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Colonel Lee R, Nunn » A ' Page 2

since the CA Report was issued (see attached dive report); also, the
Corps' Environmental Section collected samples of intertidal benthic
organisms (see attached list). .

Additional data collected shows no significant changes in the productivity
of the harbor site intertidal area. Therefore, the impacts and recommenda=-
- tionsg discussed . in our Final CA Report have adequately addressed our
concerns for this project, Unless further design changes are made, we
believe -that no additional studles 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 offlcé.

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

U.S. FISH AND WILDLIFE SERVICE
WESTERN ALASKA ECOLOGICAL SERVICES
733 W. 4th Avenue, Suite 101

memorandum ik e

TO:
FROM:

SUBJECT:

Bob Bowker, Field Supervisor
Dave Ferrel’i, F&W 'Biologistgf{,é : DATE: ?_ 1¢f - y/

Seward Smail 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 habltat at boat harbor site in order to assess
project impacts associated with harbor construction,

Methods

SCUBA was utilized for underwater investigation. Dive wag made from
Zodlak 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: September 10, 1981
Ti{de: R' at 11:00 a,m,
Dive Time: 12:45 to 1:30
Bearing: 20°
Visibility: 5' - 10°'

Depth

C 10 ¢ Benthos was flat and consisted of sllt/mud becoming quite

turbid when disturbed. Occasional stands of eel grass
(Zostera) present, Epibenthos: cockles (Clinocardium
nuttall), Macoma, Mytilus, unldentlfied worms.
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15! Silt/mud substrate, occaslional tree stump and other debris
(Beer cans). School of Pacific herring encountered. Numerous
small and occasional large ( 12') soles (yellowflin sole?).

One unidentified blenny.

35! Silt/mud substrate., Slope of approximately 30°. No Zdétera.

Visibility less than 5 feet., One large sun star (Pycnopodia
"helianthoides).
Up _ 'Approxlmately,AOO meters off-shore,

General assessment Indicates that thls subtidal area Is impoverished
due to the silt/mud substrate and lack of rocky habltat for kelp and
other invertebrate attachment., Increased turbidity due to dredging
may lmpact adjacent areas, Placement of rock jetties will provide
some compensatling habltat. Intertldal flll will not be partlicularly
disruptive, Some salmon jumpers seen In the area (plnks?) and balit
flsh moving through., Placement of harbor at thls location should not
slignificantly affect salmon migrations. It is recommended that, If
possible, jetties are constructed prior to dredglng basin to minimlize
turbidity problems. Malintenance 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
Fami]y Spionidae
Family Nereidae
Nereis
Family Nephtyidae
Nephtys :
Class Oligochaeta

Family Tubificidae

Phylum 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 Amphipoda ;
Family Gammaridae

Miscellaneous

Phaeophyta (Brown Algae)

Fucus
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G EU STATEDS UEPARIVIENT OF COMIVILRG!
National Oceanic and Atmospheric Admlmstratwn
Fallonal Marine Fzsher?Ps Sernice

P.U. Box 1668

Juneau, Alaska 99802

January 18, 1980

Mr. Jay K. Soper

Chief, Engineering Division
Department of the Army

Alaska District Corps of Eng1neers
P.0. Box 7002

Anchorage, Alaska 99510

Dear Mr. Soper:

This is in response to your 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 (0Y) set by the North Pacific Fisheries Management
Council (NPFMC) for the Gulf of A1aska f1shery resources is 376,000 mt.
(approximately 827 200,000 pounds). 8 Guif of Alaska encompasses the

area between 170%est Tongitude and 132%0'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 approx1mate Tocation of

the mager ports.

We believe we can make a fairly safe assumption that within ten years
virtually all of the current O0Y in the Gulf of Alaska will be harvested
by U.S. fisheries. We project that 60-65 per cent of that amount will
be processed in shorebased facilities. The remainder will be receijved
by floating processors whose fishing fleet and processing vessel(s)

will either use the port facilities as a base or for supp]y, maintenance
and shelter.

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

Eastern - 75,000 mt (165,000,000 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 f1sh which will be received by a particular processing
facility 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 w111 be delivered
from any area to any port

There will likely be one or more seafood process1ng facilities in the
communities listed below capable of process1ng between 5 and 150 million
pounds of bottomfish either exc]us1ve1y or in conJunct1on 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 . Millions of Pounds

Ketchikan ‘ 10-15
Petersburg ' - 10-20
Kake : 5-10
Sitka o 10-20
Yakutat 10-30
Cordova 10-25
Valdez . -5-10
Seward ' _ 10-20
Homer 20-30
Kenai | 10-15
Kodiak 100-150
Sand Point 10-+15
Chignik 10-15
King Cove 20-30
Cold Bay 20-30
Dutch Harbor . 50-100
TOTAL | - 315-520
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Dutch Harbor, Cold Bay and Kﬁng Cove will also receive deliveries of
fish from the Ber1ng Sea. It is 1ikely that ports as far eastward as
Kodiak will receive some de11ver1es from the Ber1ng Sea and Western

, Aleut1ans

There are other ports in Southeast A]aska,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 O to 5.0
m11]10n pounds in each commun1ty .
We hope this 1nformat1on will help you in your projections. Let'us know
if other data is needed. ’ '

Sincerely,

% ﬂ/”:’ﬁ":y’“

Wa]ter G. Jones
Chief, Fisheries Deve]opment

Attachment
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UNITED STATES DEPARTMENT OF COMMERCE
National Oceanic and Atmospherio Administration

National Marine Fisheries Service
P.0. Box. 1668

December 27, 1979 - Juneau, hlaska 99802 | C

Colonel Lee R. Nunn

~ District Engineer

Alaska District, Corps of Engineers
P.0. Box -7002 ’
Anchorage, Alaska 99510

Dear.Colonel Nunn:

This responds to your letters of November 16, 1979, and November 21,
1979, in which you requested information 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, black-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 sperm.
. 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 Bering Sea. Sei whales have
also been sighted in PWS. s

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 is a general péUcity.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.

Sincerely,.

Harky L. Rietze
Diregtor, Alaska Region
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UNITED STATES

DEPARTMENT OF THE INTER!OR
‘ 'FISH AND WILDLIFE SERVICE
1011 E. TUDOR RD.

N REPLY REFER TO: (SE) ANCHORAGE, ALASKA 99503

R71

{907} 276-3800

- 36 50y 1579
Colonel Lee R. Nunn, District Engineer

Department. of the Army

Alaska Digtrict, Corps of Englneers

"~ P.0. Box 7002 _
Anchorage, Alaska 99510

_ Dear Colohel Nunn:t

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 information currently available to us, neither
listed species nor species proposed for listing are known to océur in or

near the proposed project areas.

You may, therefore, conclude that preparation of a biological assessment
as identified in Section 7(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.

Slncerely,

Acting Area Director
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' 14 ‘/6&’ :q-’c,
HPAEN-PL-EK - -

fir. Harry L. Rietze

Araa Uirector

Katfonal Harine Fisheries Service
P.0. Box 1663
Juncsu, Alaska 99302

Zear Fr. Rietze:

: As required by Section 7 of the Endangered Specles Act of 1973, the

Corps of Engineers requests that your office provide fnformation on any
Tisted endangersd or threatened marinz species, specles proposed for
listing and thefr critical habitat thay way be present in the arcas of
the proposed Sevard, Cordova, and Homer Swal) Boat Harbors. Inclosed
are r:aps showing the location of the proposed harbor alternatives.

A éin!}ér letter §s being sent to U.S. Fish and ¥i1d11fe Service request-
ing Information on endangercd or threatencd terrestrial spezcles. Both

 the letters and respronses will be included f{n the DEIS's. If you have

any questions please contact Hillian Lloyd of my staff at 752-2572,

51nc&reiy.
3 Incls A - LEE R. MUNN X
As stated -~ Colonel, Corps of Engineers

District Engincer
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DEPARTMENT OF THE ARMY
ALASKA DISTRICT. CORPS OF ENGINEERS
P.O. BOX 7002 )
ANCHORAGE, ALASKA $9510

REPLY TO

ATTENTION O'A“;,V - : | 14 NOV Y978
NPAEN-PL-EN |

Mr. Keith Schreiner

Area Director

U.S. Fish and Wildlife Serv1ce
1011 E Tudor Road

Anchorage, Alaska 99503

" Dear Mr. Schreiner:

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 Tisting 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 a]ternatives.

- A similar letter is being sent to National Mar1ne 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 please contact William Lloyd of my staff at 752-2572.

: Sincerely,
3 Incls ' LEE R NUNN
As stated Colonel, Corps of Engineers

District Engineer



JAY S. HAMMOND, GDYEHNOH
' DEPARTMENT OF FISH AND GAME

/| 333RASPBERRY ROAD
| ANCHORAGE 88502

October 4, 1979

"Department of the Army

Alaska District, Corps of Engineers
P. 0. Box.7002 :
Anchorage, Alaska 99510

Attentioh} Mr. Jay Soper, Chief of Engineering
Gentlemen:
Re: Seward 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.

Sincerely,

Ronald 0. Skoffiﬂzsziss?vnsﬁ

apn—— " » P
DT
BY: Bruce M. Barrett

Projects Review Coordinator
Habitat Protection Section

cc: R. Bowker, USFWS
T. McHenry, ADF&G
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Jooe 5, 1981
ge: 1130-2-1

chisf, Engincering Division
 Alaska District, Corpa of Engineers
g. 0. Box 7002 ' '
- Anchorags, Alaska 99510

gubject: Seward Small Boat Harbor Kavigation Improvenment Project
mrﬂr. Mooras | ‘

¥e have reviewed theanbject'proposals#ndvmxldlﬁm to offer tha
following cooments: '

§TATE HISTORIC PRESERVATION OPFICIR

Ko probsble 4mpacts. Should cultural resources be found during the
construction, we requast that the project engineer halt a1l work which
may disturd such resources & contact us immediately., If there sre aay
questions, please call or write Ty Dilliplans of this offica.

Tha proposad actioﬂh consistent with the Alsska Coastal !&tnasanenz
Progran’s historic, prehistoric and srchacological resources standard.

Robert D. Shaw
State Historie Presexvation 0fficar

STATE PARK PLANNING

The proposed action :Ls‘cmxistzent vith the Alagka Coastel Managemsnt
Program's recreation standard, T

LAND AXD WATER CONSERVATION FUMD GRANT
Mo comment., | _ PROGRAM
Sincerely,

:

PR

Chip Dermerlein
Director

Co1m1b : E-34
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1 8 MAY 1981

NPAER-PL-EN L

FMr. Pobert Shaw

State Historic¢ Preservation Officer .
£1¢ karehouse [r., Suite 210 '
Ancheorage, Alaska = 99501

Lear Fr. Shaw:

The inclosed map indicates the locaticn of a quarry site we propose to
use during the construction phase of the Seward Small Boat Harbor
havxoat10n Imprnvement Frcject. -

Pr. John E. Lobdell of Anchorage Conrunity College bas examined the
‘ourth of July Creek area in conjunction with studies conducted for the

ity of Seward Marine Industrial Park developient, and did nct locate any

sicnificant cultural resources. Our quarry site is within the preject
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 matter7

Should there be any questions plea<e contact Ms. Julia Steele at 752-2572.
Sincerely,
sl g Tt

1 Inc} , HARLAK E. PCORE
As stated Chief, Encineerinc Division

Peference: Lobdell, Jdohn E.

1980 Archaeclogical and Historic Resources in the vicinity of the
Proposed Land Use Area of Fourth of July Creek, Sewerd, Alaska (Final
Craft). A report in Environnental Assessment, City of Seward, Marine
Industriel Park. Prepered by CTT Water Engineers as a subconsultant to
rfentury/Quadre Joint Venture.

MFR: Self -explanatory. ‘ CONCUR
. L}oyd
E-35 Pinard



- STATE OF ALASKA

JAY S. HAMMOND, GOVERNOR
DEPARTMENT OF NATURAL RESOURCES
DIVISION OF PARKS

619 Warehouse Dr., Suite 210
Anchorage, Alaska 99501

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. 0. Box 7002
Anchorage AK 99510

Dear Sir/Madam:

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

STATE HISTORIC PRESERVATION OFFICER

No probable impacts. 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.

William S. Hanable
"~ 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,

Fa4 Terry A. McWilliams
~ Director, Parks E-36



‘Corpé.of Engineers

HPALH-PL-Li

Mr. Vi11iam §. Hanabal .

State Historical Preservation Of ficer
Maska Department of Natural Resources
619 Warehouse Drive, Suite 210
Anchorage, Alaska 99501

Dear Mr. Hanabal:

Your office provided the Corps of Engineers with historical, cultural
and archeological information on the proposed expansion of Seward Small
Boat Harbor, in 2 lctter dated 15 December 1978. Since that time, an
additional alternative, Nash Road. has been added as a result of public
request at a 25 October 1978 public workshop. '

Ve would 1ike to request that your office provide the Corps of Tngincers
vith existing archeolonical and histerical information on the Nash Road
site and with any recommendations you feel are necessary. We would
appreciate receiving this information as soon as possibie to aid us in

cur planning for this fisld season. A description of the Nash Road site
is given below.

Nash Road alternative is located two miles northeast of Sedard, at the
head of Resurrection Bay. Nash Road, a secondary State hiaghway, ends
approximately 2,000 feet northwest of the proposed site. Bredged mate-
rials would be disnosed of on nearby uplands to the east where this
material will be used tn construct a staging and parking area on the
tidelands owned by the city. Rock for breakwater construction will bhe
taken from ¢liffs adjacent to the project site. A print has been
inclosed showing the location of the pronosed site and quarry location.
If you have any questions please contact Sandra Vannice, 752-3861, of
ry staff,

Sincerely,
1Inct GEORGE R. ROBERTSON 11 Hay 1979
As stated Colonel, Corps of Enginecrs

District Enginecr
. E-37
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> L A  JAYS. HAMMOND, GOVERNOR
\ ] Terry A. McWilliams, Director

AR MENT AWERALHESOUR.ES' ,
DEP T OF N C 619 Warehouse Dr., Suite 210
DIVISION OF PA BRKS Anchorage, Alaska 99501

January 11, 1979 .

Re: 1130-2-1

Mr. Jay K. Soper ‘
Chief, Engineering D:Lvis:Lon

Alaska District, Corps of Engineers
P.0O. Box 7002 '

Anchorage, Alaska 99510

Dear Mr. Soper:

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,

@lliam S. Hanable

State Historic Preservation Officer

TLD:clk

.~ E-38



Corps of Engineers

HPAEN-PL-R

bHe. Willfam S, Hanable, SHPO » -
State of Alaska Division of Parks '

619 Marchouse Ave. Suite 210

Anchorage, Alaska 99501

Dear He, Hanable:

This is in response to your letter of 15 Decembar 1978 (Rep: 1130-2-1)
with your conments on bhoat harbor expansion at llorer, Port Lions and
Seward, Alaska. We wish to clarify the location of proposed quarry
sites for Seward. ‘

Quarrying will take placef§§~the base of ¢11ffs along the Lowell Point
Road, in existing disturbed areasvhich have previously been quarried.

It therefore seoms improbable that cultural resources could he endangered.
Do you concur? :

In the event that alternative quarry sites should be proposed. lle will
contact you for an evaluation. —

Meanwhile should you have questions please contact Mr. Ed Curtis of my
staff (752-3461).

Siucerely yours,

iy N
ORL A

JAY K. SOPER
Chief, Engineering Division

E-39 i
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\@ h \H i" ml I‘Z'J“ A li'/{}\(; | ( ”}\ / JAY S. HAMMOND, GOVERNOR

W) WL WA

DEPARTMLN’I‘ OF NATURAL IHLSOUE CES / 610 Warehouse Dr., Suite 210
DIVISION OF p,qm(s ; ‘ Anchorage, Alaska 99501

:Terry A. McWilliams, Director

December 15, 1978

Re: . 1130~2-1

Jay K. Soper

Chief, Engineering D1v151on

Alaska District, Corps of Engineers
Box 7002

Anchorage, Alaska 99510

Dear Mr.. Soper:

This office has reviewed the proposals to expandvthe small boat harbors
at Homer, Port Lions, and Seward, Alaska. Our comments are as follows:

(1} For the Homer project, our review indicates that the proposed
“pan"inn may dircctly dmpact Alacks Hervitace Resomree Surve,
(AHRS) site no. SEL=0U77. This is an aboriginal site, at which

no archdeological 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 copjy

of your project location map showing where the site is situatpd.
Moreover, the proposed quarry site at Gray Cliff may also be the
location of currently unknown and significant aboriginal sub-
sistance sites. Therefore, a pre-construction survey is also
recommended for that location. The other two possible quarry
sites, Sadie Cove and Watch Point, are archaeologically cleared.
We note that a speciflic site for the disposal of Jdredged material
has not yet been selected, and we shall look forward to reviewing
that area prior to such activities taking place there.

(2) Our study of the Port Lions proposal indicates no conflict, or

likely conflict, with cultuval resources.
t

(3) The Seward Harbor expansion proposal, also does not appear to be
in conflict with cultural resources of significant value. However,
we are concerned with your proposal to initiate quarrying operations
at Lowell Point. According to local traditions, Lowell Point may
be the site of the Russian Post Voskressenski where the ship '
Phoenix was constructed. Therefore, prior to any work at Lowcll
Point, we recommend an archaeological survey under provision of
36 CFR 800. E-40

D
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Jay K. Soper
“December 15, 1978
Page 2

Should you have any questlons concerning the above please do not
hesitate to contact us.

Sincerely,

(ﬂl /fzcmé{%&wﬂ&

liam §. Hanable
State Historic Preservation Officer

enclosure

WSH/ml
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01?3
- UNITED STATES

DEPARTMENT OF THE INTERIOR

HERITAGE CONSERVATION AND RECREATTON SERVICE
: Interagency Archeological Services
INREPLY HEFER TO: . “Box 36065
H2219 IAS (IICRS) . | 4% GOLDEN GATE AVENUE A

. " SAN FRANCISCO, CALIFORNIA 94102

October 25, 1978

Project Manager

Seward Small Boat Harbor LXan‘JOH Study
Alaska District, U.S. Army Corps of Englnecers
P.G. DBox 7002

Anchorage, Alaska 99510

Dear Sir: -

We appreciate recciving your notice yesterday of plans for expanding
existing boat facilities in Scward Harbor, Alaska and your invitation
to attend the October 25 workshop. Because of the great distance
involved, we will not be able to attend the workshop, but we would
‘like to take this opportunity to recommend that you consider possible
effects of each alternative on any cultural resources that may occur
along the harbor edge. We suggest that you consult William Hanable,
State Historic Preservation Officer (Division of Parks, 610 Warehouse
Drive, Suite 210, Anchorage 99501) to dectermine the likelihood of
such cffects and to weigh the need for archeological surveys in
advance of construction. If we can be of any assistance to you in
terms of mitigating dimpacts to sipuificant cultural resources under
P.L. 93-291 (the Archeological and llistoric Preservation Act of 1974),
please call us anyt;me (F1S 556-7741),

Sincerely yours,

r‘/}'.ﬂ//j/)”/ // ////4’/

Carland J. bordon. Chief

Interagency Archeological Services
San Francisco

,
4

cCe

State listoric, Prescrvation Officér, Alaska
HCRS Regional Office, Seattle

E-43
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U.S. ENVIRONMENTAL PROTECTION AGENCY

S0 ST . ‘ REGION X

: ‘ 1200 SIXTH AVENUE

SEATTLE, WASHINGTON 98101
«\
4 ppote®

G@NOUMIV 9
o
¥ agenct

&

REPLY TO

attn of: - M/S 443

13 NOV 198}

Ms. Lizette Boyer

Department of the Army

Alaska District, Corps of Engineers
P. 0. Box 7002 -
Anchorage, Alaska 99510

Dear Ms. 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 public'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,

e Wehoon o
E1izibeth Corbyn, Chief
Environmental Evaluation Branch

cc:. Alaska Operations Office
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MAY 10 1380

Colonel Lee R. Nunn

Alaska District, Corps of Engineers
Department of the Army

P, 0. 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 towards

insuring that it {the FEIS} fully meets the objectives and requirements
of the Council on Envirornmental Quality Regulations {40 CFR 1500 et.
seq.) governing the implementation of the National Environmental

Policy Act of 1969.

We understand that the proposed small boat harbor s designed to
alleviate a severe shortage of boat moorage space for recreational
boats and to solve a severe congestion problem at the dock(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.

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 offlpading 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

.

The citg of Seward feels that the Nash Rpad site
recreational boat fleet while the present harbor

would be used mainly by the
would be for the commercial fleet,

Relieving the over crowded condition in the existing harbor will relieve the

congestion problem associated with the off loadin

g of the fishing vessels.
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and handling costs for the commercial fish harvest. Similarly, the
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 future needs of the
commercial vessel fleet would be met by the alternative harbors under
consideration,

Second, the South Expansion plan alternative appears to be framed
improperly within the context of Alaska's Coastal Zone Management
Program. The program's guidelines and standards require, at 6 AAC
B0.050, 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.

Third, given the space constraints in the vicinity of Seward, it may be
appropriate for the feasibility report and EIS to evaluate spiit site
alternatives. Such alternatives would concentrate recreational boat

-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 (DEIS}

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

There is a considerable amount of dredging proposed at the Nash Road
site with subseguent disposal in the existing tideland. On page 73,
the DEIS states “there are no practical alternatives to intertidal
disposal” and “the 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 being developed in the near future.
(Both water related and non-water related development).

To further clarify this situation the finadl EIS should include
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

The anticipated increase in the fleet can be handled by

10 years of the protect. Refer to résponse # 1.

the exiting processing plants without any major delays.

th Expansion alternative is within a "high-risk" area. This means that the
¥2§d522 consﬁdered‘unstable, particularly in the event of‘future earthquakeszj gnihng
economically feasible means of stabilization.is gnown.. It has been recgm?ende a
no repairs, rehabilitation, or new construgtlnn'1nvo1v1ng use of Federal funds
except for grading and ‘light fill be done in this area. ] .

- has no authority to tell the city of

rnment - Corps of Engineers f
The Federal gave 0 : items specified in the local cooperation

Seward how to run their harbor beyond those : )
agreement which includes limiting occupance on the fiI] area to development )
activities that are dependent upon water transpor- tation. It has been suggestg
that the Mash Road site be used primarily for recreational boats and the preser

harbor be used for the commercial fleet.

Upland dredge disposal is not considered in the FEIS for the Nash Road Alternative.
D?sposal 1ngthe tideland is a necessary and 1ntegrq1 part of .the harbor design.
Without creating fast land by placing dredge material in the 1n§egt1dal area,
adeguate Tand would not be. available for necessary harbor faciljtves, or for a .
staging area for construction of the harbor. Refer to the‘Sect1on'404 {(p)(1)
Evaluation for Compliance with the Clean Water Act. This information has been
brought out in the final report. .

The draft Environmental Impact Statement {DEIS) and Draft‘Feasib1?1ty Report (EFR)
gave information on future development in the Nash Road area to give the readers ag
understanding of how harbor construction would fit into future land use. As s%ate
in 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 conq1tions 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. - .



Several factors concerning the Resurrection River wetland and the ' 7.
wetland (tideland) at the Nash Road site should be clarified in the
final E1S. 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 salmonid fisheries

needs to be discussed. If these areas are of prime importance to

the salmonid reseurces, the impacts resulting from Plan 8 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,

If data are available regarding the aquatic productivity of the Nash

Road site, it should be included in the final EIS. Especially since 8.
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, itstould be deleted from the final EIS.

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 g,
year maintenance schedule?

Environmental Aﬁa1ysis

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 DEIS.

404 (B) (1) Evaluation

{Our 404 (B) (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

 Page 74, Para 4 of the DEIS.

The indirect effect of the small becat harbor on Ressurection River Wetlands was
discussed on Page 71 of the DEIS. This discussion included Fish and Wildlife
Service's concerns outlined in their Coodination Act {CA) report to the Corps of
Engineers, Page £-10, Para 4. Ressurection River, Salmon Creek, and Streams in the
northeast corner of Ressurection Bay and their fisheries would r.ot be affected by
the Nash Road alternative., The one exception is the unnamed arcdromous 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 DEIS. 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 alternatlve.

Available data on productivity was included in the DEIS and in.the U.S. F1sh 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 significant 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 1ntertrdal areas in
Alaska waters.

The indirect impacts that are mentioned in this 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 [tem 6, Water Quality, Pages
75-76 in the DEIS. After the DEIS 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 DEIS. 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 of Forest Service
lands. [Impacts from maintenance dredging on the marine environment are given on
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

inasignificant proportion of the vessels that would use the planned
boat harbor. Given the proximity of the boat harbor to Seward it seems
reasonable to expect 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
whigh 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 determine
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 in accordance
with EPA's responsibility to inform the public of our views on proposed
Federal aqtions 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 Loiselle of my staff at (206) 442-1285 or (FTS) 399-1285.

Sincerely,

Dol Shiskow, e
Roger K. Mochnick, Acting Chief
Environmental Evaluation Branch

Attachment

10. Considerations of water quality protection measures were included in the DFR azd

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
facyl!tjes. Item € requires that the local sponsor provide for suitable sanitary
faC¥!1§1gs. Item F. requires that the local sponsor establish regulations
prohibiting discharge of untreated sewage, garbage, industrial waste, and pthe~
po11utaqts intc water of the harbor in accordance with applicable laws or
regu)at;ons of Federal, State, and loca) authorities responsible for pollution
prevention and control. The above issues are also covered in the DEIS under Water
Quality, Page 75, Para 5. The authority to implement and enforce the provisioss of
the Clean Water Act that deal with these water quality protection measures is
outside of the jurisdiction of the Corps of Engineers,
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12.

Attachment A

EPA's Comments on: Seward Small Boat Harbor
Expansion - DFR & DEIS

Alternatives

There are several issues concerning the alternatives that are either
contradictory or need further attention for a better understanding
of why they were rejected.

1. Existing Harbor Extension East

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.

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, two 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 smaTl 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 shoreland also merits explanation.
What is the shoreland currently being used for? Are mitigation measures
available that would allow for the shoreland to be used for a staging
area to support a small boat harbor? Since the Nash Road environs has
been designated for some 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 zone.

2. Lowell Point

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

i i i tact
leased to Dresser Industries. The Corps of Engineers has no authority to con
Dresser regarding their lease with the city of Seward. Alsg, the city has stated
they would not try to cancel the lease because that woulg 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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15.

o 16,
e

17.

3. Fourth of July Creek

13. We now have some biological information available as a result of a consuiting firr's

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
i?nsidered as to why this site should be eliminated from the alterna-
ves.
4. Townsite Location
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
]augc? ramp and support dock to handle weekend transients may be
useful,

14

5. Alaska Railroad East

We agree with the reasons stated for rejecting this plan as a viable
alternative. 1

Split Sites

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 datly and weekend
transient boats. )

16

Other Concemns

1. If more information is available on the proposals for construction
by Nikiski Marfne Corporation, this should be included in the final
EIS, Since this proposed development overlaps the Nash Road Proposal
{Plan 8), 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 excéss;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 P
and B should be included in the final EIS. ge s or Flan &

«

.

17.

_.can result from individually minor but collectively significant actions;

study for the shipyard proposal at Fourth of July Creek. From this information we
cannot dras a conclusion that the alternative should be eliminated for environmental
reasons. The reason for eliminating the alternative at this time is that the Corcs!
proposal would interfer with the city's proposal to build a Marine industrial part

~ and shipyard at Fourth of July Creek.

"Refer to EPA comment # 3.

Noted.

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 cumulative impacts
however, we
do not believe this is the case with Fourth of July Creek shipyard proposal and 2lan
B. The combined impact of both proposals would not result in any foreseeable
significant adverse environmental impacts either short term or long term. The two
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 overal) production 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 stréam would be ‘
eliminated. Both propesals 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 the
combined impact of these two proposals would significantly influence development in
the area. ’ ' .
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20,
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2. The state water quality standards should be included in the final EIS 18.

i i i i i ts as well
along with a discussion of the expected construction related impac
as tge secondary impacts after construction. Mitigation measures that are
available to alleviate or attenuate these impacts should be included,

3. If excess sitting and shoaling are anticipated from Plan B, the effects of 19.

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 20.

should be included in the final EIS. )

Appropriate state water quality standards were included in the DEIS, Appendix F ¢n
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
Measures that would minimize impacts on water quality were included in the DEIS
Page 75, Par. § 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 wil}
improve circulation, State water quality certification is .included in the FFIS.

76.
cn

Excess silting ana shoaling is not expected but there may be some minor silting end
shoaling. This minor problem was anticipated during the design phase, and therefore
3 cost for maintenance dredging was added to the cost of the project.

This information has been included in the FEIS and DPR,
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2. 8.

2l. 5. 1In 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.

22. 6. We would like to see some of the Federal cost differences explained
in the final EIS. 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. Alsc, a $78,000 contingency difference between the two
proposals appears to us to be an oversight, please explain the reasoning
in the final EIS.

23. 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.

Since disrupting the vegetation and degrading the aesthetics at
the Nash Road quarry site are expected, upavoidable 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,

25. 9. The bottom paragraph of page 74 alludes to the fact that the
South Harbor Expansion will impact the fishery in Dairy Creek The
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 DFR, Plan B
requires approximately 4,400 feet of breakwater while Plan A reguires
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 £IS. 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 Seﬁard

.for the next SO years. This projection has takem into consideration the

future commercial fishing industrv, projected population and future
recreatioral activities of Alaskans. #ny future expansion of the existing or
proposed harbors bevond 50 years would have to be clarified at that time.

22, Cost differences such as described in your comments are not items covered
in an FIS, This information is explaired in the final DPR., The major cost of
a breakwater 1s in the auantity of armor rock. Plan A requires 38,400 cubic
vards andt Plan B requires 22,500 cubic yards of armor rock (See Response

#27). Al11 cost figures are revised from the draft report.

23, The floure for Plan A includes the mooring capacity of the existing
hartor whereas the figure for Plan 8 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. :

24, The Nash Road aquarry site described in the Draft Feasibility Report has
been eliminated. The new quarry site is described in both the DPR and FEIS,

25. The south harbor expansion could bhave an impact on the spawning funs that
utilize pairy 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
spawning runs that utllize Dairy Creek could be impacted without actually
Impacting 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.

27. The difference in the amount of material reouired for the breakwater in
Plan A over Plan B is the depth of water the breskwaters are in., Plan A
breskwater Is in -30 feet MLLW while Plan B is in only -5 to -6 feet MLLW,

28, wore detailed maps are Included in the fiﬁal report,
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U.8. DEFARTMENT OF COMMERCE
Nationsl Oceanio snd Atmospheric Administres

" National Marine Fisheries Service
P. 0. Box 1668, Juneau, Alaska 98802

Reply to  Attn. of:

Colonel Lee R. Nunn
Distri::t Engineer, Corps of Engineers

g -

Hérry L. Rietze
Director, Alaska Region

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 National Marine
Fisheries Service for review and comment.

The reports have been reviewed and the following comments are offered
for your consideration.

GENERAL COMMENTS

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 belleve that
e:ixpansiorir 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.

We recognize the seismic risks associated with such construction along 1.
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 1364 farthquake the Home boat harbor received the

In 1955 a Congressionally - recognized commission established Seward as a "high-risk
area." They recommended that “no repairs, rehabilitation, or new construction )
involving use of Federal funds except for grading and light f111 can be dome in tnis
area,” Only congress can change this designation. The proposed site at Nash Road
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 thg Spit. This “"high-risk area® is outside the recommended harbor
expansion site,
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Addictutally, we have no reason to believe the Nash Road alternative 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

page i, paragraph 2. Here and throughout these reports there are minor
discrepancies 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 benefit/cost
ratio of &.0 to 1 for plan B conflicts with that given in Appendix B.

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.

page 15, paragraph 3 - page 16, paragraph 11. We suggest this section
be rewritten to identify some possible future development scenarios
without expanding on proposals which have no substance at this t1me,
and which may unreasonably affect site location.

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 fi1l site or are there others? Page 62, paragraph 7
says disposal for plan 8 will occur "intertidally and upland." These
discrepancies should be clarified.

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, locat1ons. sizes, entrance channels and volumes. The
tidal ,range at Homer is nearly tw1ce 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.

?. The 1 67& hoat figure in the draft report was 1ncorrect The fxqure .
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 harhor at Nash Road. The benefit/cost ratio for Plan B is 2.6
to 1. Discrepancies In the figures have been corrected in the final report.

3. This paragraph will be deleted.

4, This sectlon has been rewritten. We now only indentif} 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 Flgure 9 will first be used as a staging area and then .
for marirme support facilities. There would be only one fill site which
extends from subtidal habitat to upland habitat The report has clarified
this information.

€, 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 expansion
alternative {See response 1).
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page 69, paragraph 3. Primary productivity of the area was not investigated. 7.
page 73, paragraph 2. The statement is made that the impacts associated 8.
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 secticn
should identify disposal areas for future maintenance dredging and discuss
associated impacts,

page 76, paragraph 4. This section should discuss the potential impacts 9.
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.

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.

foncur - this has been corrected in the FEIS.

Alternatives for upland disposal of dredge material were not considered in the FEIS
because it was determined that disposal in the tideland is necessary to provide a ctaging
area for construction of the harbor and for harbor facilities after the harbor is built.
Disposal areas for maintenance dredging and associated impacts are discussed in the FEIS,

The dredged material disposal area would be surrounded by dikes designed to contaim the
dredged material and allow it to settle as useable fil). 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 contaisment
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.

The opening or "breach” in the breakwater will cause mixing of the incoming fresh water
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 responsibility.
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REPLY YO
ATIN OF:

Colonel Lee R. Nunn
District Engineer
Alaska District

P. 0. 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.

96-3

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 cur judgement that both evaluation (alternatives A and B) 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 3
the least environmentally damaging project is proposed for implementation.

for example, under wetlands on page f-1, 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

1.

ve used the suggestions in your letter to improve the Section 404 (b)(1)
gsa?gation for the ggcommenaea Nash Road Alternative. The Fiqa1‘Env1ronmenta1 )
Impact Statement includes only the revised 404 (b)(1) evaluation for the recommended
plan. The breakwater configuration for the Nash Road a1te(nat1ve»was changed to
jmprove 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 10, 1979. 1 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 believe that these problems can be readily
corrected if our concerns are addressed in 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.

incerely,

Té%«g;ﬂ, Y
W -James Sweeney

Director

Enclosures
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April 14, 1980

Colonel Lee R, Nunn
District Engineer
Corps of Engineers, Alaska District
Departuent of the Army

P. 0, Box 7002 )
Anchorage, Alaska 99510

Dear Colonéel Nunn:

Thank you for your request of March 24, 1980, for comments on 1.
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 800), we have determined

that your DES does not contain sufficient information concerning

historic and cultural resources for our review purposes. In

particular, thg Council 1s 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 ﬁistofic PreserQation
Act of 1966 (16 U.S5.C. Sec., 470f, as amended, 90 Stat. 1320).

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:

~-gvidence that you have consulted the latest edition of the
National Register (Federal Register, March 18, 1980, and its
monthly supplenents);

The FEIS contains information (Page £1S-15) that demonstrates that
presently'included in, or eligible for inclusion
located within areas of direct or indirect impact of this project.
Appendix E includes coordination letters with the SHPO.

no propertiec

in the National Register are

Page E-27 of
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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 i1g 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
impact, and tue undertaking will or will not affect any suca
property. 1In cases where there will be an effect, the final
environmental statement 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 FTS number.

2

Louig-s, Wall
Chief, Western Division
of Project Review

Sincerely, .
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United States Department of the Interior

OFFICE OF THE SECRETARY
PO, Box 120
Anchorage, Aaska 99310

ER-80/247 May 6, 1980

Colonel Lee R. Nunn
District Engineer
Alaska District

Corps of Engineers

P, 0. Box 7002
Anchorage, Alaska 99510

Dear Colonel Nunn:

—

In. response to your March 3, 1980, request, we have reviewed the Draft
Feasibility Report and Draft Environmental 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
Coordination Act Report concerning this project on July 19, 1979. In
that report, it was pointed out that while both alternatives are bio-
logically 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
planning to insure adequate consideration of fish and wildlife resources,
This will expedite their review of the Public Notice relative to Depart-
ment of the Army authorization under Section 404 of the Clean Water Act
and Section 10 of the River and Harbor Act.

We appreciate the opportunity to comment on these documents,

Sincerely,

1 D./ adt
Regional Environmental Officer-Alaska

Your comments-are noted.
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~are available to effect repairs.
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It is stated that the significant wave height would be used as the
design wave height. The height of the significant wave is given as 6.5
feet. The next sentence redefines the design wave as the product of the
significant wave height, the shoaling coefficient, and the refraction
coefficient and results in a design wave of 5.0 feet. The rationale
given for the selectiom of the design wave is that equipment and materials

It 1s 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 né

discussion of the economics of either approach, and it appears that such
wvas not considered.

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 signifigant
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_mater1a]s
are available should repair to the breakwater be required. The design deep
water wave, significant wave, must be modified by the shoaling and refraction

coefficient to determine what the wave height will be at the breakwater location.

Generally, structyre design formulae are developed to use the significant wave,
The design wave paragraph could have been more clearly written.
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SECTION 404(b)(1) EVALUATIUON
PLAN B (NASH ROAD)
TENTATIVELY SELECTED PLAN

Proposed Action

The proposed action involves dredging and discharge of fill 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 Destription

Plan B, the Nash Road Alternative would invelve construction of a
1,4U0-foot south breakwater, a 2,500-foot west breakwater, and a
1,700-foot north silt-barrier breakwater creating a harbor of 30 acres
w1th a 150~ foot wide entrance channel. Construction of the breakwaters
would reguire 60,100 cubic yards of rock, 6,000 cubic yards of gravel,
and 131,700 cubic yards of core mater1d1.

Suitable 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. Hydraulic

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 1s regqularly 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 1V, Section 4 and Chapter V, Section 4
of the FEIS.

b. Water Column. Dredging and construction of the breakwater would
temporarily iIncrease 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 temporarlly 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 vV, 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
significantly. :

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 guarry 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 facilities 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 31gn1flcant functlon of water quallty
~ maintenance. Not applicable.

(6) Impacts on areas that serve to retain natural high waters or
floodwaters. Not applicable.

(7) Turbidity will be minimized by constructlng 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 endangéred 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 oh Water Uses at Proposed Discharge Sites.

(1) Municipal water supply. Not applicable

(2) Shellfish. No important shellflsh habitat exist wlthln 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) wWetlands. 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 zorne. 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 water 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, i.e., 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.

(1) 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)(1l) 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 tc 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
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52.1 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.



Water Samples

Nash Road
On-Shore-Surface
0ff-Shore-Surface

Expansién South
On-Shore-Surface

Existing Harbor
Sample 1 - Surface
Sample 2 - Surface
Sample 3 -~ Surface
Sample 4 - Surface

Elutriate

Nash Road
0ff-Shore {(with
water from Mash
Road on-shore)

Expansion South
On-shore (with
water from Nash
Road on-shore)

Bottom Samples

Nash Road
0ff-Shore

Expansion South
On-Shore

WATER QUALITY DATA

taken 5/31/79 - 6/1/79

Chemical .
Oxygen : Ammonia Organic
Demand Turbidity Lead Zinc Mercury Cadmium Calcium Iron 0ily Nitrogen Nitrogen

mg/1 NTU mg/1 mg/1 mg/1 mg/1 mg/1 mg/1 Grease mg/1 as N mg/1 as N
6.9 6.6 0.45 0.00 0.00 0.050 53.5 1.50 -10.78 mg/1 0.04 0.07
14.6 5.0 0.55 0.00 0.00 0.051 57.7 0.80 11.73 mg/1 0.03 0.09
57.5 3.4 0.95 0.00 0.00 0.062 90.5 1.60 14.30 mg/1 0.03 0.55
0.86 L1 0.45 0.00 0.00 0.070 89.0 0.95 24.57 mg/1 0.04 0.03
——— 4.6 —— - - -— o e-- - —-—- 0.02 0.46
.- 5.8 - --- - - - e - 0.02 0.29
——— 3.2 .- - -—— --- -— -—- —— 0.03 0.40
10.9 - 0.42 0.00 0.00 0.038 63.4 0.74 ——— 0.01 0.09
32.6 - 0.49 0.00 0.00 0.000 98.4 0.91 —— 0.01 0.29
Volatile Solids Gravel Sand Silt )
{% dry weight basis) {% dry weight basis) (% dry weight basis) (% dry weight basis) 0i1/Grease
1.05 0.0 66.7 33.3 233.8 mg/kg
1.84 23.8 0.0

76.2

373.9 mg/kg



Water Samples

Nash Road
On-Shore-Surface
Off-Shore-Surface

Benthic

Expansion South
On-Shore-Surface

Existing Harbor
Sample 1
Surface
Mid
Benthic
Sample 2
Surface
Mid
Benthic
Sample 3
Surface
Mid
Benthic
Sample 4
Surface
Mid
Benthic

»

WATER QUALITY DATA -

Taken 5/31/79 6/1/79

Temper- Dissolved

ature Oxygen Conductivity
°C PM ‘ ,
10 12 3,600
10 12 23,000
9 12 14,000
10 125 9,000
10 12.5 19,000
10 11.5 ——
9 12 -
10 12.5 ——
10 12.5 -——
9 10 —
11 12.5 -
10 12.5 —
9 11.8 ——
10 12 ——
10 13 ——
9 12.5 —

000~

PH

OO~

: Coliform Resistance
Salinity c61/100m1 mmhos/cm
PPt B 25° C
3 12 2,700
20 , 2 4,800
11.5 - ———
6.8 36 6,800
17 1,244 9,800
- 42 9,800
- 8 9,800
- 28 9,700



STATE OF ALASKA - MATER‘QUALITY STANDARDS

THE WATER QUALITY CRITERIA WHEN USED IN COMBINAT.CN WITH Tt

{i) aquaculture

on 8 minimum of 5 samgples teken in 8 period of
30 days, shall not exceed 20D FC/100 mt and
not more than 10% of the samples shall exceed
400 FC/100 mi. For products not normally
cooked the mesn, based on a minimum of &
samples taken in a period of 30 days ¢hail not
exceed 20 FC/100 mi, and not more than 10% of
the samples shall exceed 46 FC/100 ml,

cosstal water shall not be less than 6.0 mg/l for »
depth of 1 meter except when natural conditions
cause this value 1o be depressed. DD, shall not be
reduced below 4 mg/t st any point benesih the
surface. D.O. concentrations in estusries and tidsl
tributaries shatl not be less than 5.0 mgfl except
whaere natural conditions cause this value to be
depeassed. In no cese shall D.O, levels above 17
myfl be itted, ¥ + of total
dissolved gas shall ot excaed 110% of ssturation
at any point of sample coliection.

than 8.5 and shall not vary more
than 0.1 pH units from natursl con-
dition.

WATER
GUALITY ™™ (3}
PARAMETERS . - pH - ia)
FECAL COLIFORM BACTERIA (FC) DISSOLVED GAS Variation of pH for waters aaturally] TURBIDITY
i {See Note 1} . outside the specified range shall be
MARINE towartls the range.)
WATER USES Y
{A} Water Supply: For products normatly cooked the mean, based Surface dissolved oxygen (D.0.) concentrations in | Shatl not be less than 6.5 or greater | Shall not exceed 25 NTU,

{A} Water Supply:

Based on a mimmum of 5 sempies taken in a

0.0. shall be greater than ar equal 10 5 mg/l.

Shall not be less than 6.0 or grester

Shalt not interfere with disin.

1

FC/ID0 mi, and not more than 10% of the
samples shall exceed 40 FC/100 ml.

shall not be added that cause # in-
crease in buffering capacity of the
water, .

it} seatood periggd of 30 days, mrian shatl not exceed 20 than B.5 Shall not yary more than { fection,
processing FC!IFD ;nln and :%‘0 ;ngxoéhar: 0% of the 0.5 pH unii from natural condition,
samples shall exceel mi.

(Al Water Supply: Where worker contect i3 pretent the mean Nos applicable 5""'9’3" be less than 5.0 or greater | Snali  not cause  detrimantat
c!ud'lr:;':nymd::t‘:r.l;!;; FC bacieria concentiation, based upon a mmi: than 8.0. effects on "“N"h“" fevels of
plies uted in associa. | UM Of § samples 1aken in s period of 30 water supply freatment.
tion with 3 manufactur. | O3ys, shall oot exceed 200 FC/100 mi, not ‘
ing or production enter- | more than 10% of the samples shall exceed
prise {other than food } 400 FC/100 mi.
processingl  including
mining, placer mining,
energy production or
development. .
{B} Water Recreation: Based on s minimum of 5 samples taken in a Same a8 (2HANGH. Shalt not be less than 6.5 or grester | Shall not exceed 25 NTU.

{il contact recreal 30 day period the mean shall not extesd 20 than B.5. 1f the natural pH ron- :

tion dition is outside this range substances

{8} Water Recreation:
(i} secondary

Based on 2 minimum of & samples tsken in
a 30 day period the mean shali not exceed

Same as (2HAHI).

- ~

Shall not be less than 6.0 or greater
than 8.0

Shalt not exceed 25 NTU.

pagation of Fish, Sheli

than 8.5, and shall not vary more

the compensation point tor photo

recreation 200 FC/100 mi, and not more than 10% ol
the sampies shall exceed 400 FT/100 mi.
(C) Grawth and  Prod Not applicable. Same as (2)(AHi). Shall not be less than 6.5 or greater |gnon noy reduce the depth of

fish Agquatic Life)| than 0% pH unit from nstural con. 3 -

and  Wildlife  Including dition, synthetic activity by mare than
Seabirds, Waterfowl and] 10%. In addition, sHall not re-
Furbearers duce the maximum ecchi disk

depth by more than 10%.

Based on o S iube decimal dilution test the Same as {2C],
fecal colfoym median MPN shalt not exceed
14 FC/100 mi, not more than 10% of the
samples shall exceed s FC MPN ot 43 FC/100

mi {See Note 18},

Shall not be less than 6.0 or greater
than B.5 Shall not vary more than
0.5 pH unit from natural condion,

(D} Harvesting tor Con- Seme a3 (AN
sumpuon of Raw Mol
fusks  or Dther  Raw

Aquatic Lite

1z
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WATER USE DESIGNATION CONSTITUTE THE WATER QUALITY STa

WATER QUALITY CRITERIA

Lt W A PARTICULAR WATER BODY

£ WATER QuAL

LITY STANDARDS

5} 161 n t8} 8
TEMPERATURE DISSOLVED INORGANIC SEDIMENT TOXIC AND OTHER DELETERIOUS ORGANIC COLOR
SUBSTANCES AND INORGANIC SUBSTANCES {See Note 12}
Shait not caute the waekly | No man induced stierations shall No impored ioeds that will | Sub 2hal) not individuaily or in bi exceed D.01 Shall not excesd 50 color
wversge tempersture to incresse | be made thut would cause o interfere  with  established | timer the lowest massured 96 hour LCs0 {Ses Note 8) for life units.
more than 1°C. The maximum | change in the water's isohaline water supply trestment levels, |  ttages of speciet identifisd by the department a2 being ths most
rate of change shall not exceed | parterns of more than 2 10% . -sensitive, biologically important to the titustion, or excead cri-
0.5°C per hour. Normat daily | of the natursl varistions. teria cited in EPA, Quality Criteria for Water or Alaske Drinking
tempersiure cyclgn shall not be . Water Standards (See Note 6 and 5), whichever concent
pitered in smplitude or fre- is bess. Subﬂmcn shalt not be present or axceed concentrations i
quency. . which individually or in impart i odor
or taste to fish or other equatic orgenisms a3 determined by
either bioassay or organoleptic tests {See Note B).
Shall not exceed 15°C. Not spplicable. Beiow normally detectable | Substances shall not exceed EPA, Qualite Griteria for Water Shall not exceed 76 color

amounts,

{See Note B} as applicable to the substance.

units in water supplies which
will be trested. Untrested water
supplies shall not exceed 5
colof units,

Shall noi exceed 25°C.

No smounts shove natursl con-
ditions which can cause corio
sion, sesling, of procest pro-
biems.

No' imposed ioads that will
interfare  with  established
water supply ireatment levels,

Substancas shall not be present which pose hazsrds 10 worker
contact.

Not appficabls.

Not applicable.

Not applicable,

No ble i n

congentrations above natural
conditions.

Sub shall no1 exceed EPA, Qustity Criverin for Water

{See Note B! as applicable to constituant,

Shall  not
units.

exceed 15 color

" Shull not pose hazards to . i
Not applicable, Not applicable, incinliem.! h:’smm mntfc! or Substancst shall not be protant which pose hazards to inci: Surface waters shall be fros
cause interference with the dental human oof!th of subsiancesr pfoducing ob-

ue. jectionable color.
Shell not cause the weekly | Maximum allowable varistion No mesurable i n Sub shell not ind ity or in bination exceed 0.01 Color or epparent color shall
average temprrature to increate sbave natural nlmnv concentrations above natural times the lowest measurad 96 hour LCB0 {See Note 9) for lifs not reduce the depth of com-
more than 1°C. The maximum Natural diti . | stages of lpecln adenﬂmd by tha department ax being the most persation point  for  photo
rate of change shall nat exceed Salinity nlmny to the ¥ i ar axceed cri synthetic activity by more than
0.5°C per hour, Normal doily | (parts per {perts por tesis cited in EPA, _\mmma for Water or Algrka Drinking 10% from the semonally eviab-
tempersturé cycles shall nat be thousand) thousang) Water Suandards tSee Note 6 and 51, whichever concentrstion i hshed norm for squatic Tife
aitered in amplitude or fre- less, Subnlncu shall not be present or exceed oom:emunom For ali wstans not having s
quency. Ota 35 1 whith individually or in hination impart undesitabl seasonaily  established norm for
2510135 z taste to fish or ather aquatic organisrs as determined by tiﬂur aquatic life color, or apparent
1351035 4 bioassay or organoleptic tests {See Note § and §). color, shall not axceed 50 color

unit,
Same ax 12HC). Ssme & ZIAHG andior 2(C) Not appiicable. S shall not individually or in bunation exceed 0.07 Same as {2HC).

8t determined appropriste by
the depsrtment.

times the lowest measured 96 houl LCs0 (See Note 8) for tife
stages of spedies identitisd by the department ms being the mast
sensitive, bhiologically important to the locstion, or exceed £ri-
Ielu cited in EPA, Mww.:er {See Note 6}
b |h0l| not l.u prewant
ar excud which individually or in

impart undetirable ador or tatte to fish or oﬂm aguatic argan-
isms a1 datermined by either biosssay or organolsptic tasts
{See Note § and 9).




REGULATE MAN MADE ALTERATIONS TO THE WATERS OF THE STATE

110} (11 {12) (13} W
PETROLEUM HYDROCARBONS, RADICACTIVITY TOTAL RESIDUES, FLOATING SOLIDS, DEBRIS, Zuy
OILS AND GHEASE RESIDUAL SLUDGE OEPOSITS, FOAM, SCUM 22
{See Note 16} CHLORINE zE
Shall not excéed 0.01 times the contnuous flow 96 hour | Shall not exceed ll\- :poei- C ation shall not | Shall not slone of in combination with other substances {A)
LSO or i not available the siatic fest 96 hour LC50 for | fied in the excoed 2.0 ugA for | or wastes cause the water to be unfit or unsafs for the i}
the species involved, {See Note 3 and 10). dardy (Sae Nore 5). Concentration ;:(on ssimonoid fish, or 10.0 | use. Shall not caure datriments! |ﬁoca on astabiished
. for organitms involred shall not exceed gg/l for other orgenisms | water supply treetment levels.
. mammum permlmm hmm fnr specific 22 NoteB
L]
entebitished mp ‘ml;o Tgan%c_oi_‘M
Resuistions, Part ee Note »
Nayionat_Buresy._of Stendards, Handbook
69 {See Note 14}, .
Shall not cause s film, sheen, or. discolorstion on the sut- Naot applicebde, Shall not slone of in combination with othar substancas ‘Af ’
face or flaor of the water body or adjoining shorelines. Surfocs 'S;‘;“ '::mm'.“”d the cw;;“;‘;;g’“! ‘ﬂm!; make the water unfit or unsate for use; causa # film, ti)
waters shall be virtuelly free from floating oils.  Shall not | 4o 4 (See Nute 5f and thall not exceed Sh“n ar d:ncolpunon m‘mekludue of the water or
enceed ions which individually or 1n irati himits ified in Title 10, ious substances; or ;::::. siudge, ::hg::ct:\.ul‘:m‘;
wnpart otor or taste a3 determined by orgencleptic tests. Smm‘g;:} . Part 20 {See d?m:ta:dsgo:i: be deposited beéneeth ar upon the suriace of the water
' 9 {See Mote 14) -Siandards, within the wstsr column, on the bottom, or upon
- sdjoining thorelings,
Shall not make the wator unfit of unyafe for the use, Same ar (ZHA). Not applicable. Shali not slone or in combination with other sub- i{u}
- ances or waites ¢suse the water to be unfit or un i}
safe for the use,
Shall not caure s film, sheen, or discoloration on the wr | Same as (2ZHAH). Not applicable. ‘s:;::": “""m‘.;:"’!‘;e 3:3";" 3:’;‘::"::‘:’?." """l"""“’ wb- 8}
tasce or floor of the .walclv body or adjoining shorelines. - v film, shean, or discotoration on :I:e.w(:f.g:"om W
Suriace waters thall be virtually iree from flosting oits, water or adj line; cause leaching of toxic
or deleterious subnnncn, or cuuu a siudge, sofid, or .
ition to be of upon the surface of
the water, within the water column, on the botiom,
or upon xd;mnmg shorelines.
Shall not caute a film, sheen, or discotoration on the wur- Same s (2HA M. Not applicable. Shall not elone or in combination with other substances [:]
foce or floor of the water body or sdipining shorelinss. make the watsr unfit or untafe for wie; causa » film, tii)
" Surtace waters shall be virtually free from floating ofls. "'“" or dixoloration on the surface of thy watar or
shoreling; eause laaching of toxic or delatsr-
ious subuancu. or causa o tludge, solid,or emulsion to
be depotited beneath or upon the surlace of the warer,
within the water column, on the bottom, or upon
ajeinino shorelines,
Totsl hvdrocerbons in the water column shall not exceed | Sorme as (2VAN ). Concentration shall not | Shalh not slone or in with other {&y
15 ugA or 0.0% of the fowest measured continuous flow 96 . exceed 2.0 Upf for| o wastes cause the water 10 be unfit, umste or couse
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Note © and 101, Totwsl aromatic hvdrocsrbons in the water shten or dncoioumm on the surface of the water or
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meawured cnmmuom tiow 96 hour LUSO for tife stages of ious wbunncu, O Cause & dudq! solid, or emulsion
species id d by the depa as the most sensitive, to be ‘deposited beneath or upon tha surface of the
binlooicslly  mmopriant  specier «n 8 particuler  focstion, wenter, with the water column, on !ha bottom, or upon
whichever concentration is fens (See Nose 10 snd 11). There adjoining shorefines.
shall be no L4 b animal o,
or vegetsble oils in the ;edxmem which cause deleterious
effects 1o aquatic life. Surisce weters and adjoining shore
lines shall be wirtually free trom fiostng oil, film, shesn ot
discolovation,
Shalt not_exceed which dividuslly o1 in | Same ax (ZHA)G}, Shall not exceed 1 Shall not make the water unfit or unsafe for use, cause 1}
impen ble odor or taste 10 organisms as g/l st any time. & fitm, sheen, or discoloration on the urfuce of the
[.! ined by bi y and/ or or i tests. . watat or, sdjoi . couse leaching of toxic
deleterious mhnnm or sludge, solid, ar emulgion
10 be deposited benesth or upon the surfme of the
water, within tha water eolumn, on the bottom, or
upon #djoining shoralines.
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STATE OF ALASKA
DEPARTMENT OF ENVIRONMENTAL CONSERVATION

CERTIFICATE OF REASONABLE ASSURANCE

A Certificate of Reasonable Assurance, as required by Section 401 of the
Clean Water Act, has been requested by the Department of The Army, Alaska
Digtrict, Corps of Engineers, P.O. Box 7002, Anchorage, Alaska 99510,

for the construction of a 30-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 59°48'N, Longitude 149°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:

Water guality standards, for turbidity and
sediments, shall be met outside a mixing

zone extending 100 yards from the construction
site.

Waneh 17,198/

Date

(Gias)

C. Deming
.Deputy Com, ioner
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PREFACE

This report on the Seward Small Boat Harbor has been prepared under

. Contract No. DACW35-80-C-~0019 dated 80May29 authorizing E. P. Richey, Con-

sulting Enginéer, 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.
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SCOPE OF WORK

Project Title: Seward, Alaska, Small Boat Harbor Navigation Improve—
ments - Clrculation 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 Iaput: 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 qualified 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.).

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 Branch concurrently with
notice to proceed.







Circulation‘Study

Seward, Alaska Small‘Boat Harbor

Introduction

The small circulation charactériStics,of the small boat harbor {SBH)

" proposed for the Nash Road site, Seward, Alaska (Figure 1) were considered

in a preliminary’assessmént to be predictable ﬁithout an individual model
study, for the harbot plapfdrm and general layout appeared to be similar to
other harbors for which circulation studies ha§e been performed. However, a
mdre detaiied look disclosed some important differences nullifying the
similar-shape assumptién. Although the planform appears nearly square
(see Figuré 2), the entrance is located so:that tﬁe area on the southeast
corner is isolated from fhe main flooding current; the easterly entrance
jetty forms a separation point for the flow, and a fairly deep (~18 ft MLLW)
channel is located nérﬁal to the flooding current direction. Because of these
distinguiéhing feaiures it was decided to carry out a pﬁysical model study to
support the comparatiﬁe analyses based on the circulation studies of record.
A physicél 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
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 pfoposals for
new or modified marinas (SBHs). Overall exchaﬁge rates can be obtained and

local regions of good and poor exchanges can be identified. Some field
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measurements in harbors that were also studied in laboratory scale havé shown (Tm
that the model has realistically reproduced'geﬁéral circulation patterns and
that the model appears to give conservative exchange values.

Harbors typically are relatively long aﬁﬂ wide cémpared to depth; so a
scale distortion isvusqally 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 proéesseé are not properly scaled, sé 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 time in the "prototype, but the general movements would be adequately rep-
resented. The adopted technique is very useful in the «tudy of harbors where
the mean tidal range is in the otder of 5-10 feet, so the currents set up by
these tides are fhe dominant factor in mixing and circulation processes.

Thé exchange and mixing or flushing in a SBH depends strongly upon the
tidél range, of course, as well . as specific basin geometries such as aspect
ratio (length of basin to width) rati§ of planform area to entfance area,
location and number of entrances, length of entrance channel, points of flow
séparation, distance to rearmost section and others. Nece and Richey (1976,
1980), Nece, et al. (1976) and Schuchter and Slotta (1%78) have investigated
some of the relations between planform geometries and tidal flushing and
have identified some generai guidelines about favorable and unfavorable

"features.

Basis for Model Procedures

Numerical modeling methods of harbor phenomena have made major advances (:;3

with the advent of the,cémputér, but, as pointed out by Calloway (1980), the
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dimensions of the.small boat harbor requiré such small steps to achieve a
satisféctory solution by finite difference techniqges that;the necessary com-
puter time Becomes inordinately expenéive. The physical model provides‘a
graphic simulatioﬁ‘of prdtotype features, is quite flexible 'so desigq

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 differences, 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:

Basin Volume at High Tide - Basin Volume at Low Tide

TPR = Basin Volume at High Tide

which implicitly assumes a complete mixing of the new, ambient water (the

nameratbrj with resident basin water.  An eerrimental, laboratory technique
to determine the acﬁual exchahgg was used by Lewis (1972) who mixed a selected
amount of fluorescenf'dye'in basin, measuring the initial concentration, ran
the model for a series of tides (4-6) and measured thekfinal concentration.

.

The retention between cycles is assumed constant, i.e.,

C, = initial concentration
C, = concentration after n cycles
E = retention coefficient between cycles
1
_ o
Cn,” R7C,

_ 1/n
R = (cn/co) ;

The exchange coefficient E is expressed as
E=1~R

which represents the fraction of basin water replaced per tidal cycle, and
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depends strongly upon tidal fange, of course, as well as specific basin <T\
geometries aé,mentioned above.: |
A flushing efficiendy'is‘defipad as
n = E/TPR

which‘pepresents how effectively the basin utilizes thé foténtial for ex--

" change. For a completely and uniformly mixed basin, the exchange toeﬁfi?
cient éhould’equal the‘tidal §rism ratio. The.efficiency so defined, may
exceed 100% where special features:such as deﬁsity flows, littoral currents,

gyres, etc., are prominant.

Modeling Techniques B

The Seward4SBH waé fitted'into a laboratory tidal tank having the overal
dimensions 8' x 12' and a workingldepth of‘lS", using scale ratios of 1:600
(Xr)'and l:GO(Zr) for ?ertical dimensions. ‘The dikes forming the boundaries
of the harbor ﬁere simplified as §eitical walls in the model; Froude scaling
laws then yieldva-time'scale ratio

1= x /()% = 77,46 :
so that the 12.4-hour prototype tidal cycle becomes 9.6 minutes invthe 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 techniqﬁe of determining gross exchange coefficients
as used in eaflier studies (Lewis, 1972, e.g.) has been superceded by a photo-
densimetric metﬁod initiated by Richey and Smith (1977)", in which a spatial
distribution of exchange éoeffici@nts 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 éet; several investigations used high &k ;

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 this;study‘the initial (o) condition

was taken at low water slack.

The specific steps in setting up and evaluating

each run ares

1.

With water level in the tide bank at low water slack (low tide)
elevation, insert a temporary barrier dam across the entrance,
separating basin and ambient waters.

Photograph the model when filled with clear water at low tide
level to establish a background light level, at C = zero per-
cent. Standard black and white control strips are placed in
the camera field of vision for control purposes.

The basin is dosed with the amount of dye required to produce a
concentration, C=25 percent of C . - Mix the dye thoroughly into
the basin, allow the water to become quiescent, and photograph
the basin; this provides the C/Cc==0.25 calibration conditions.

Add equal increments of dye, following the above procedures, to
obtain the C/C°==0.SO, 0.75 and 1.00 values.

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 qulescent.

Remove the barrier dam and simultaneously start the tide generator.

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 C, values (no
ambient water has entered the basin); four cycles later, readings
at low water give the C_ values (n=4). -

At low water slack corresponding to n=4, stop the tide generator
and simultaneocusly 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-mm black-and-white

negatives, using a Tobias Assocjates Model TBX photodensitometer.

is a portable, manually-operated unit with a digital readout of opacity (or

optical density). Aperture selections (1, 2 and 3 mm) allow variations in

spatial resolution. The densitometer was operated in this study by placing

G-7

This device



the 35-mm negative over the aperture; correct placémént of the negative was
ohtained thréugh alignment with a corresponding x-y grid.' The sensor probe
. was ;hen placed in contact with the negative and a density reading taken; the
operation was repeated for the number of(points desired from the negatiVe.vi

Photoé were taken by a camera mountéd appfoximateiy 7 feet above the -

" center of the marina basin. Lightipg was provided by four photoflood iamps
(General Electric EBW No. 82) pounted about the same diétance above the basin
and located to‘minimize shaaows and give uniform lighting of the water surface
in the mafina. The film used was Kodak flus—X pan (ASA 125); the camera set~-
ting was.f 2 at an expoéqre time of'lflS second. A red filter was used.

Film negatives were processed so that the density range.corresponded, as
closely as poésible to the linear‘ﬁortion of the film characteristic curve.
The film (negative) density at any point is inversely proportional to the
average concentration éf’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 procedure has also
beeﬁ 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 conditiogs in the basin at each quarter cycle
of the 4-cycle test for the mean tide range of 8.3 feet. A similar set bf
color slides is submitted with the repoft; these two sets of photos serve as
a sﬁbstituﬁe for watching the mod?l in operation and in interpreting the ex-

change coefficient values.
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Model Test Results

A set of priﬁts from the 35-mm negatives for the 8.3-foot tide range is
presented in Figﬁres 3a~q.‘ Figuré 3a is the first photo taken in.the series,
as described in Step 7 undér Mode;iﬁg 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 distél side of the basin; the gyre has moved the waters from the
southeasﬁ corner:across the entrahce; a.slug of "new"‘water is pinched off as
shéwn b§ thevless densg wéter in the northern section of the basin. Some of
this‘trépped water moves out on the éubsequent ebb, -as shown in Figures 3d
and 3e, and the "new" water hés 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 exchangé coefficients after 4 cycies (corresponding to Figure 3q) is
given as Figure 5.~ Higher values generall§ 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. | .

Three photos from the 5~foot tide range are given as Figures 4a-c to
be contrasted wiﬁh comparable photos from the 8.3-foot*range, Figures 3g, 3i
and 3q. The basic currents and ?yres on the flood and ebb are similar to
those for the higher tide rénge, 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 rahgevare plotted as Figure 6, which shows values in the
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central channéi to be abouﬁ the same (0.25 ;) asjfor the 8.3-fodt range, but
. with depressed values in the northern corner énd loﬁ values in tﬁé southeast
sector. Values in the entrance (0.18) show, again, the tracé df the water
exiting the bésin, with higher E valueé behind if; Figures'7 and‘S shde
the histograms fof the E values for the two rangeé; basih averagéd values
(E) have been given in Table 1. The‘histograms show the marked change in
uniformity of mixing between the two tide rangés, Ranges equal to or less
than 5 feet occur only abpu£ 5 times a month, i.e., on the low part of the
neap ranges.A

The point values of exchange coefficient E for the mean iange of 8;3
feet and fbr a Srféot range are.shown on Figureé 5 and 6. The standard
deviation S i; a.measure_of h6w thofoughly 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

T . Gross (E) Standard (S) Efficiency,
Tide Range Exchange Deviation TPR %
MHHW-MLLW 0.45
MHW-MLW 0.37
Mean Range, 8.3 0.24 1.73 0.37 65

- 5.0 ft. 6.21 . 5.57 0.24 88
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"Comparisons With Other Marinas

None ofvthe’small boat harbors in the Pacific Northwest forAwhich_cir—
culatign studies have been done fofmed,a:close analogy with the one proposed
.at~Seward:because of the,unusual.featﬁreé Qf‘thé re;entraﬁt 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 Tablg 2, and compared with other ranges on
Figure 8. The Seward values are lower than others at éomparable 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

Mean Range Exchange

(feet) Coefficient

Birch Bay* 5.2 0.37
Des Moines® 8.0 0.34
Edmonds* 7.2 . 0.27
Penn Cove 7.8 . 0.27
Pt. Roberts* 5.9 0.21
Sequim 4.8 0.23
Seward: 8.3

0.24

*in operation

Although no ciose match with a speéific basin was found, one of the
generalized shapes investigated in a réport by Nece, et al. (1979) covered
a single-entrance bésiﬁ 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 ratio L/B and the distribution of E in thg 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~fopf range.

Concluéions '

The shape andtloca;ion of the soﬁthern boundary to the small boat harbor
proposed at thé SeQard site advefsely~affects its mixing and flushing charac~
teristics. Although tﬁe‘harbor is quiﬁe'nniformly mixed at the mean range,
the overali exchange coefficient is lowér than the general basin shape and
tidal pfism 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 éouthern,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 distanceAnorthward.
' 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 giveg on Figures é and 10 for the L/B ratio
of 0.83 would be éxpected, and these would meet gehefal marina criteria.

In some cases an improﬁement in tidal prism ratio and, hence, exchange,
can be achievéd by reducing basin 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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(j A A however, because of the dominant influence of the re-entrant sector, the
pbtehtial sediment problems, and the subsequent requirement for zoning the

~area for shallow-draft vessels.
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STATEMENT 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 Wainright, 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 Murkowski, United States Senator

Honorable Don Young, Representative in Congress

State Agencies

Honorable Jay Hammond, Governor

Honorable Don Gilman, Alaska State Senator

Honorable Patrick M. 0'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 Library

Cook Inlet Region, Inc.

Z. J. Loussac Library

Director, Institute of Water Resources, University of Alaska, Fa1rbanks
Environmental Center, West Anchorage High School
Anchorage Group, Sierra Club

Executive Secretary, Alaska Conservation Society
Trustees for Alaska

Director, Institute of Marine Sc1ence

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 Kendrick
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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