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DATE: February 16, 1981

SUBJECT: SCR 6 BRIEF

In 1980, the Legislature passed and the voters
approved $5,000,000 for the construction of a deep water

port facility. Since that time, the Bureau of Land Man —
agement has objected to the construction of a causeway
that is needed to build the port facility. In turn, the

Army Corp of Engineers who 1is responsible for issuing

the permit to construct the causeway, has requested that
the State of Alaska waive any claim to the submerged lands
that would result from the extension of the causeway
outward from the shoreline by 3600 feet.

The Department of Natural Resources and the Attorney
General have both denied fhe request for the waiver. The
DNR and AG state that to waive claim would constitute a
challenge to the state"s three mile territory authority.
The DNR and AG"s office opinion, coupled with the BLM
objection, places the possibility of lengthy litigation
to the forefront. This 1is not a viable option.

SCR 6 would direct the DNR and AG's office to yajvp
claim to any additional submerged lands. The AG"s office
msays cnac chey have only once given waiver to additional
claims in a case that would have resulted in lengthy
litigation and held up the project. Such 1is the case
this time with the Nome port facility. IfT the project 1is
delayed because of legal entanglements present funding
amounts would prove inadequate which would result in more
state funding above and beyond what has been appropriated.

In addition, there would be severe economic loss in
the region with lost jobs, excessive literage fees and
delayed resource development that is dependent upon the
port facility.



P.O. BOX 2=1 « NOME. AUS<A 99762
TELEPHONE (907) 443-5242

February 11, 1981

Michael Wiitehead

Special .Assistant to the Governor
Governor®"s Office

Poach A

Juneau, Alaska 99S11

Dear Mr. V.hitehead:

I am disappointed in your response to the concerns we have regarding the
proposed causeway. In fact, in year®"s gone by, | have felt very confident
that the Governor®s office would try to assist a City ™ endeavors instead
of whatever is going on now. Mr. Koester explained that the problem is
primarily with the Dept, of Natural Resources, 1in addition to complex legal
issues as you have mentioned. All we want to do is build a causeway.

A permit was given to put a 5700 foot causeway into the water off the North
Slope into the Beaufort Sea. This was done several months ago. As 1 under—
stand it, tne State of Alaska agreed that the 5700 causeway would not move
the 3-mile limit. Why the same action can"t be taken off Nome 3 coast 1is
hard to understand.

As to building the causeway to meet the legal definitions, | will look into
that. However, we have unusual problems with ice here and must build the
causeway with rock instead of piling.

Possibly you can find out the facts of the situation and let mehnowwhat 1is
going on. Your assistance will be greatly appreciated.

Sincerely,

-A.v 7. wC rv—->»

Ivan L. V."idom
City Manager

Governor Hammond
Senator Ferguson*
Representative Fuller
Tetra Tech

Mayor 8 City Council



February 2, 1981

Mr. Jlvan L. V?idom
City Manager

City of Home

P.O. Box 281
Wojne, AK 99762

Dear Mr. Widora:

Subsequent to your meeting with Mrs. Jessig._Ponson of this
office regarding the proposed Nome Causeway/ she ashed that
I follow-u? on your concerns.

It is my understanding that you met with Hr. G. Thomas
Koester of the Attorney General®s Office who has explained
to you the complex legal issues involved in the State's
decision not to waive territorial claims we may have as a

result of the proposed causeway. There is, however, an
element which you may wish to pursue with your consulting
firm. Recent case law indicates that an open-piled causeway

does not necessarily extend a states territorial clainm.

Thus, were such a design to be feasible from engineering and
financial standpoints, it could perhaps sidestep the legal
issues.

We appreciate your apprising us of your concerns 1in this
natter. IfT 1 can be of future assistance, please do not
hesitate to contact me.

Sincerely,

Michael Whitehead
Special Assistant
to the Governor r

MW: bap

bcc: Mr. G. Thomas Koester, Department of Law
The Honorable Robert LeResche, Commissioner
Department of Natural Resources
The Honorable Frank Ferguson, Senator
The Honorable John G. ™"Jack™ Fuller, Representative
Hr. 3ruce Baker, Division of Policy Development
and Planning



J°l.” fC USI
mSaw, sSOomm

Re: Prcocset Territory Reiver-Nona
Causevav. Our fTile J-66-450-81

Your December 3, 1960 letter to Mr. Claud Hoffman
regarding a possible waiver of any claim the state might
mahe zo additional submerged lar.ds based on construction of
the proposed Nome causeway has been referred to me.

Following discuss ion with P.cbert F. LeResche, Conmissione:

of the lapartment ci Natural F.escurres, and Nilson L. Condon,
Attorney General, 1 have been instructed to inform you that
we cannot give the recyuestec as surar.ce that construction of
the causeway will not extend the state"s boundary seaward.
The state has given such assurances only once in the past,
and then only because failure tc do so night have resulted
in a failure to obtain maximum production from the Prudhoe
lap* oil anc gas fTield.

IT you have additional questions, 1 will be happy to
discuss this matter at your convenience.

w-..vC ———————————V—| u

dson L. CONDON
TDPYTEY Grr\FAAL.

— . .r.oams noester
*isz =— r.ctor-2 ™ Ger~-a~
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jo: Wilson Condon, Attorney General DAT=. 12/23/80
Department of Law

*m . FILE NO: 2425
Attn: Terr. Koester, Assistant Attorney General
Department of Law V, tetephone no: 263-2200
rPOM:. Claud M. Hoffman, Director 7! subject: toln. for Construction of

M Division of Technical Servites . Causeway in Norton Sound

BY: , |Irving Zirpel, Jr., Chief 7 -
! Coastal/Marine Boundary Sectioiy//*

The attached letters are self explanatory requesting a waiver of the State of
Alaska % right to extend the boundary of its territorial sea due to the pro-—
posed construction of a causeway and docking facility.

We have examined the Norton Sound, None Harbor and Approaches Chart=16205 and
compared the chart shoreline data with 1980 aerial photography (both black and
white and color infrared). We find very little difference due to accretion or
erosion. The area involved if the seaward boundary is extended due to the pro—
posed causeway construction consist of approximately 665 acres.

Being as the shoreline in this area appears to be relatively stable and is ade—
quately shewn on chart #16206, and the proposed construction is not to extend
seaward beyond the 31 ft. depth line, we recommend that the causeway construction

be permitted without effecting the seaward boundary of the state"s territorial
sea.

The above is submitted for your perusal and comments.

RECEIVED.
Department of Law
Juneau, Alaska

DF.C 30 1950

AM p~

?.5,91i0.1iil2il,2,3,4i5,6

= :0/79)
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Mr. Claude Hoffmar., Director
Division of Technical Services
Department of Natural Resourc
State of Alaska

703 W. Northern Lights Blvd.

Suite 200.............. e
Anchorage, Alaska 99503.

Dear Sir:

This 1is in regards to an application to the Corps of Eng-—
ineers by the City of Nome fcr a permit for construction

of a rubblemouna causeway and docking facility in Norton
Sound, Alaska. The Jlocation and orientation of the cause—
way are shown on the accompanying drawings.

The Corps of Engineers has received a protest from the
Division of Cadastral Survey, Bureau of Land Manage —
ment, (see attached letter) that the construction of

the 3,400 foot causeway would alter the existing shore—
line, affecting approximately 400 acres of Federal O0CS
lands. (The length of causeway and dock 1is presently pro—
posed to be 3600 feet.) They request that permission to
build the causeway be withheld unless they receive assur —
ance from the State of Alaska that the construction will
not extend the State® boundary seaward into what 1is
presently Federal O0CS land.

The City of Nome would like to have this potential con—
flict resolved in a timely manner so that the construction
of the port facility is not delayed. Tetra Tech 1is acting
fcr the City of Nome in this matter, and will be happy

to supply any additional information you require.

Sincerely, *

O<s~~-1 L mMmaiUU. n

Daniel L. Behr_ke
- . Project Engineer

DL3:am

Enclosure

cc: Mr. 1. V."icem, City of Nc.me
Mr. J. Caruth, Corps of Engineers
Mr. Orin Collier, ELWM



BUREAU OF LAND MANAGEMENT
. '"WASHINGTON, D.C. 20240

November 5, 19S0

Alaska District, Corps of Engineers.

Attention: Reguiatory Functions Branch
p.o. eox 7002
Anchorage, Alaska 99510 * e m

Gentlemen:

causeway would extend the present shoreline seaward 3,400 feet to affect
about 400 acres with a similar area coverage to the O0CS.

This Eureau is always.concerned where a shoreline alteration tends to
extend a State boundary seaward to the detriment of the Federal owner-.
ship on the O0CS. .. . .
Accordingly, we oust protest the application unless there is assurance
by the State of Alaska that the construction will not cxter.d the State
boundary seaward. - . .

., * x|/ Vi ' -

Sincerely yours, “w

3_
Orir. B. Collier

Acting Chief *
Division of Cadastral Survey

niiiiminyytuum r.ailm
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Representative Cato:

Attached is some information about
Nome®s port facility. It is, for

the most part, the city"s condensa—
tion, selections from the feasability
study by Tetra Tech of Anchorage.
Should you also like to see a copy

of the study, just let us know and
we"ll share our copy.

If additional information would
also be helpful, please give a call.

Cheryl Frasca
Jack Fuller®s Office
2.18.81



PROJECT TITLE: Support for DOT/City of Nome Funding Request for Deep-Water
Port Facility

The following excerpts have been taken from a published Port Feasibility Study
for Nome, Alaska (Phase A) which was completed by Tetra Tech, Inc. This data
generally outlines our needs, and the design and approach to meet these needs.
Further, it breaks out project costs and timing proposed to complete this deep-

water port facility.

The complete Feasibility Study (Phase A) for a Port of Nome, Alaska is available
from City Administration, City of Nome on request.



EXECUTIVE SUMMARY

Based on the planning, engineering, and economic feasibility
analyses conducted for the City of Nome for the development of
a deep draft general purpose port facility, the following con—

clusions have been drawn:

1. It is functionally, environmentally and operationally
feasible to develop a general purpose, deep draft/causeway
port at the City of Nome, provided that the initial costs
of land acquisition, engineering design and construction
of the navigational works are assumed by the State of
Alaska. This feasibility assessment is based on the pre—
sent rate of growth of the city and the region. If addi —
tional growth-inducing factors such as energy resource devel —
opment, mineral extraction or fisheries development accel —
erate the regional growth, a significant portion of the
development costs can be absorbed by the port and the

related industrial concerns.

2. The port facilities have been designed to accommodate general
cargo, utility and fishing vessels, and ocean-going barges

with a draft not to exceed 22 feet.

Cargo handling at the pier 1is accommodated by ship/barge
fixed cranes and a mobile crane onshore. Fuel transfer is
accomplished using a fixed line/pump system to exi?;ting

shore storage facilities.

Shoreside fTacilities for vessel service will include fuel

supply, water, power, and telephone communications.

3. The site location that has been selected for the port/
causeway facility is at the west city limits, on an elevated
plateau that is bordered on the north and east by the Snake

River. This site is in close proximity to the city, the



city utilities, fuel storage tanks, the Nome Airport, and
lies well above the level of expected coastal- flooding.

The selected shore facilities location also allows for ex—
pansion of material handling/storage areas for future
growth, and does not compete with the city for contiguous
commercial/residential land. Site location at Cape Nome
was Tfound to be unacceptable because of adverse operational

and engineering reasons.

The portwill consist of a 3600-foot long causeway with berthing/
loading facilities at its seaward end and with container,

general cargo and bulk handling facilities located on shore.

The immediate need at Nome 1is to develop containerized and
general cargo handling capabilities. To provide Tfor this
task, approximately 35 acres of onshore land are required

in Phase A of the onshore development. If bulk cargo hand—
ling is required in the future (for tin ore, coal, fluorite,
quarrystone), Phase B of onshore development must be imple—
mented, requiring an additional 65 acres of onshore Iland

adjacent to the Phase A parcel.

The top elevation of the causeway and loading dock is +20

feet above the mean lower low water level.

Acquisition, design and construction costs of the port are
estimated in three phases, each representing a successive

level of expansion.
Initial
Construction
Phase | $20.4 Million
Phase 11 $23.8 Million
Phase 111 $26.2 Million



Construction estimates are in 1980 dollars and are based
on a $25/cubic yard unit cost for armor rock (in place)
assumed to be a realistic negotiated present day value.
Final construction cost can be established only after a

firm quarrystone price has been negotiated.

Direct revenues for the operation at the port,will accrue
from berthing fees, land/facility leases and sales of fuel,

power and water to the harbor users.

Each of the above expansion increments may be constructed
without major disruptions 1in the on-going port activities.
The causeway cross-section has been designed to accommodate
additional utilities and a future bulk material handling

system.

Environmental considerations for the proposed plan include
longshore transport of sand, ice movement and forces, salmon
spawning, crab fishing, 1induced economic growth of che
region and prehistoric native dwelling sites. None of the*™
above concerns represent irreconcilable constraints to the

implementation of the port project.

Permitting requirements for the proposed port facility have
been reviewed and include U.S. Corps of Engineers, Alaska
Department of Transportation, Department of Fish and Wildlife
and a number of other specific state and federal regulatory
agencies. Meeting their currently existing permit require—
ments and the Environmental Impact Report process will re—
quire approximately 12-18 months. Without public opposition

to the project, this time period may be decreased significant
iy.

The existing harbor area has been identified as a potential

location for a small boat harbor facility with a capacity



for 80-100 craft. The present harbor entrance at the mouth

of the Snake River will serve the small boat traffic of the

inner harbor only.

These conclusions summarize the general findings of this Phase
A engineering feasibility study and define the major deep draft
port development options for the City of Nome within the limits
of the study. More definitive and quantitative answers to
some of the questions raised will be answered in Phase B -

Port Master Plan Development.



1.0 INTRODUCTION

1.1 BACKGROUND

The need for a port development plan for the City of Nome

is based on the recognition of the strategic location of

Nome as a major center of trade and transportation for the Nor —
ton Sound - Northern Bering Sea area. Nome not only has the
most developed infrastructure for the area, but also serves as
the principal center for distribution of goods and services in

the Bering Sea region (see area map, Figure 1.1).

The major deterrent to growth and economic well-being of Nome
and the population/industry served by this center of distribution

is the lack of modern port facilities.

The shallow entrance to the limited port facilities (designed

and built in the 1920°%s) precludes the use of the harbor for all
but extremely shallow draft vessels. In fact, the present harbor
represents only a marginal improvement over the lighterage tech-—

niques used at the turn of the century.

Previous studies for the improvement of the Port of Nome have
contained a single economic element for their justification- the
transfer of freight. This picture has changed significantly 1in
the last few years. Nome now has a real and growing demand for
services to two additional industries - fishing and oil develop—
ment. The two-year old herring and red King Crab fisheries have
already resulted in a multifold increase in fishing vessel visits

for purposes of obtaining fuel, water and supplies.

In light of the above concerns, the City of Nome has authorized
this port feasibility/expansion study to synthesize planning

work done to date, to consider the latest economic pressures



and to establish a set of specific development recommendations

for a viable port facility in the area.
1.2 SPECIFIC"PURPOSE OF STUDY

In order to establish the overall feasibility for the Nome Port
development, the study plan has been organized consisting of

two major work phases, with the following specific purpose:

Phase A - Port Feasibility Determination. (1) Areview of
planning and study work done to date. (2) Sche —
matic development of port improvements protective
structures, site identification. (3) Selection
of specific facility features and infrastructure.
(4) Preliminary cost estimates, benefit/cost
analysis. (5) Ildentification of major permit,

environmental and financing constraints.

Phase B - Port/Facility Planning. Development of a detailed
specific plan for both facilities; definition of
facility element mix and supporting infrrstruc_ure,
economic analysis of plan including implementation,
operation, maintenance; 1identification of specific
financing sources, development of an implementation

plan and schedule.

Figure 1.2 shows the schematic relationship of the above Phases
A and B to the overall development of the port, 1including such
other specific tasks as field studies for bathymetry, geologic
and soils investigations, environmental 1impact report develop—
ment, model studies and finally, the development of detailed

engineering design drawings and specifications.

This report represents work accomplished for port feasibility

determination as outlined in the Phase A task.
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In general, this phase of the study incorporates the following
features:

1. The study uses existing data and available local
inputs to the maximum extent possible to minimize

time requirements for the task.

2. It addresses critical engineering, regulatory, environ-
mental, socioeconomic, “and political 1issues at the out-

set to. minimize potential delays for implementation.

3. It incorporates selected energy industry, transporta—
tion 1industry, and mining industry needs to consolidate
the financiner and political interest base for the pro-
ject. It also incorporates requirements for the

expanding Tfishing industry operations and processing.

4. Engineering analysis work has been done to the level
necessary to establish project feasibility; further

refinement is necessary in Phase B to establish a
detailed port plan.

5. Economic feasibility assessment is based on a number

of growth scenarios and general assumptions which need

to be refined and verified in the subsequent work
element.



1.3 HARBOR FACILITIES

Following the Gold Rush that precipitated the growth of Nome

in 1898-1900, it became obvious that a harbor was needed to
support the city"s growth. Not until 1915, however, did the
Federal government initiate action to create the present har—
bor. Following government surveying efforts and further author —
ization, construction of the harbor jetties and dredging acti—
vities was begun in 1919. Various dredging activities and
further reconstruction end rehabilitation have continued to the
present day. Table 1 documents the construction history of Nome

Harbor dating back to 1915. Figure 1.3 shows Nome Harbor as it

exists today.

The present port facilities are operated by Arctic Lighterage
(a division of Crowley Maritime). The majority of the harbor

maintenance 1is performed by the Federal government.



2.4.3 Dredging History

Since its completion in 1923, Nome Harbor has undergone major
periodic dredging operations to maintain adequate navigational
depths. On the average, dredge volumes of from 12,000 to 20,000
cubic yards have been removed on a yearly basis. Major storm
periods, however, have required the emergency removal of as

much as 60,000 cubic yards of sediments to allow safe passage
into the harbor. The majority of the dredging activity takes
place at the harbor mouth where the prevailing southwest waves
and the unlimited coastal sand supply yield a net west to east
sediment flow. Within the 1inner harbor, settling of the sedi—

ments carried by the Snake River requires periodic dredging.

Maintenance dredging at Nome has been directed by the U.S. Army
Corps of Engineers using government-owned equipment. Since 1964,
the GILPIN, a 0.75-cubic yard clamshell dredge, has performed

the majority of the dredge work. The GILPIN normally loads two
side-dumping barges which transportthespo.il to offshore areas
prior to dumping. This equipment 1is only marginally adequate

for the dredging task at Home. This fact is exemplified by the
inability of the equipment to achieve and maintain the harbor-"s

authorized depth of eight feet.

Dredging 1is severely limited by the existing environmental con—
ditions. lce cover limits these activities to the June through
October period. The limiting wave height for efficient dredge
operations is three feet, a condition that is exceeded 50% of the

time in July (Dames & Moore,1977).



The importance of maintaining navigable depths within Nome
Harbor 1is paramount to the economic well-being of the city,

and region. A large volume of goods are transported to Nome
during the summer months aboard ocean-going barges that trans—
fer their cargos to shallow-draft barges that can safely
navigate within the harbor. As harbor shoaling occurs, the
lighterage craft must limit their loads in order to maintain
adequate draft for passage into the harbor. This requires these
vessels at times to make trips from the ocean-going barge to

the city dock with loads that are less than their full capacity.
Thus, additional roundtrips must be made leading to additional
costs that must eventually be absorbed by the consumer. If
shoaling proceeds without dredging, Nome Harbor would eventually

be closed to all vessel traffic.
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The dredging costs expended at Nome by the federal

government

have been substantial. This history of these expenditures are

presented in Table 3. To date, the total

activities is approximately $2.6 million.

for fiscal year 1981 are $490,000. Figure

value of these

Projected costs

ing rate at which annual costs have increased since 1971.

$500,000

$400,000

$300,000

$200,000

$100,000

1971 1973 1975
YEAR

FIGURE 2.5. RECENT FEDERAL DREDGING COSTS, NOME

1977

0

:PROJECTED VALUE

1979

2.5 shows the alarm-—

SOURCE : US. ARMY, CORPS OF ENGINEERS

1981
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DATE OF
DREDGING

1919-1920

1923-1933

1933-1964

1949-1951

J X 3

1964 through
October 1971

FY 1973
(7/1/72-
6/30/73)

FY 1974
(7/1/73-

FY 1974
11/7*1-
4/75

FY 1975
7/1/74-
6/30/75

LOCATION

Turning basin
and ent. channel

Annual nuint.
dredging turn—
ing basin and
ent. diajuiel

Turning basin/
ent. channel
maintenance

Turning basin
expansion

Turning basin
and entrance
cliannel nuint.
dredging

Turning basin
and entrance
channel iiuintl
dredging

Turning basin
and entrance
channel nuint.
dredging

Emergency ent.
channel diedging

Turning basin
and ent. channel
nuint. dredging

VOUC-E & TYPE OF
DREDGED 17CTERIALS

20,625 cy of
silts and sands

65,690 cy of
silts and sands

Est. average
17,250 cy for

7 yrs. of silts
and sands

Unknown voluno

(silts and saids?)

Est. average
15,030 8 years
(silts and sands)

14,350 cy (silts
and sands)

13,510 cy (silts
and satvds)

60,000 cy (sands)

JZJII)cy ?

(silts and sands)

."flBBBaaaenBMBM B M B S B M S

TABLE 3 : DREDGE HISTORY ,

TYPE, SIZE & 0Qi-
DITION OF DREDGE

Mot available

Mot available

Snull clamshell
(ARCTIC) and 2
Scows

Snull clanshell
(ARCriC) and 2
scows

3/4 cy clamshell
(GILPIN) and 2
scows (65 cy)

3/4 cy clanstiell
(GILPIN) and 2
soows (65 cy)

3/4 cy clanshell
(GILPIN) and 2
scows (65 cy)

2900 uunitoring drag—
line dozer, loatiar,

scrajier duniitruck
(condition?)

3/4 clamshell
(GILPIN)

NOME, ALASKA

DISPOSAL f-ETHOO
AtID LOCATION

Not available

Offshore disposal
areas south of
harbor

Offshore disposal
areas south of
harbor e

0ffshore disposal
areas (?)

0ffshore disposal
areas

Offshore disposal
areas

0ffshore disposal
areas

Onshore; location

0ffslwrc dis|>osal
areas

OOWrRACTOR

W.J. Lowe,
None

Not available

Govt. owned
ec]uii*Tunt

Govt, owned
equipment

Govt, owned
equipment

Govt, owned
equipnent

Govt, owned
equipnent

D&R Hug & Uarge

Govt, owned
equipment

1
?
COSTS t
$ 20,212 h
1
8113,735 *
5
g
Est. average
840,271 for ]
7 years 1
Unknown

861,322 average e “*
for 1974 through J
FY 1970

K
108,320
v
$140,104 .
\
*
§158,320 *
a
|
120,000 f

SBszsmsauBsasSfl
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FY 1976 Turning basin 12,1(:00y (clam-
7/1/75- anti ent. channel sixjll)
6/30/76 maint. dredging 21,550 (suction)
July-0Oct. Turning basin 6,650 cy (silts
1976 and ent. channel and sands)
nuint- dredging
1977 Turning basin lz,mcy
and ent. channel
nuint. dredging
1978. Turning basin 9,330 cy
and ent- channel
nuint. drcdging
1979 Turning basin 13,000 cy
and ent. channel
nuint. dredging
1980 Turning basin 13,000 cy
and ent. channel
nuint. dredging
1981* Turning basin 13,000 cy
add ent. channel
nuint. dredging
* Proje .-ted

Source: U.S. Army Corps of Engineers

TABLE 3 (CONTINUED)

3/4 cy clamshell
(GILPIN) 12-inch
pipeline dredge
(Bethel)

3/4 cy clamshell
(GILPIN)

3/4 cy clamshell
(GILPIN)

3/4 cy clamshell
(GILPIN)

3/4 cy clamshell
(GILPIN)

3/4 cy clamshell
(GILPIN)

3/4 cy cloirBl)ell
(GILPIN)

Offshore
areas

Offshore
areas

Offslwre
areas

Offshore
areas

Offslore
areas

Offsltoro
areas

Offslioro
areas

disposal

disposal

disposal

dis|»sal

disjosal

disposal

disposal

Govt, owned
equipment
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With the escalating cost of diesel fuel, replacement parts,
and skilled labor, these expenditures will continue to rise
in the future. A principal goal of the proposed port“design
is to minimize the dredging requirements at Nome. Placement
of any new coastal structure will have an effect on the sand
transport along the shore. With proper consideration of this

effect, it is hoped that a reduction in the dredge requirements

at Nome can be achieved.



2.9 ECONOMIC BASE
2.9.1 Fishing Industry

The fishing industry of the Norton Sound area is limited and
the commercial harvesting of fisheries resources must compete
heavily with subsistence fishing interests. High operating
costs have discouraged investment of private capital in sea—
food processing in the Norton Sound area and, consequently,
transportation is a major cost factor. Typically, the fisher—
men of the area do not have large capital investments 1in their

boats and equipment, and most use 13-foot skiffs with outboard

motors.
Salmon

Salmon gillnetting is the principal commercial fishery 1in the
Norton Sound area. Five species are harvested in Norton Sound
waters with the vast majority of catches being pink and chum

salmon (NOAA, 1977).

Until recently, the Norton Sound commercial fishery was sporadic
because of the lack of processors and buyers or inadequate ten—
dering service. However, the recent development of cooperatives
and improved tendering facilities have helped to stabilize the

fishery (Gusey,1979).
%

The commercial salmon fishing season extends from June 15 to
September 30, a basic season that has been in effect since 1963.
The Norton Sound fisheries began 1in 1961. The period of high
fishing effort from 1962 to 1964 was followed by several years
of low effort. Beginning in 1969, levels recovered and have

been consistently exceeding 140,000 fish annually (Gusey,1979).

Annual commercial salmon harvests in the Norton Sound region

ranged from 40,000 to 316,000 f-"sh during the 1961 to 1976



period,

chum salmon

followed by pink salmon with

In
coho,
fish

record

of 310,005

permits were

1979,
167,411 pink,

averaging ab”ut 170,000 annually.

in Norton

and was

comprised

commercial

salmon.

and
Sound.

110% of

fishermen

A total

140,789
This was

the

29 percent

harvested

chum salmon,

the

issued far the Norton

Approximately $875,000 was paid to

salmon

1979 purchased approximately 2.1 million

catches.

Eleven

(Schwarz ,1980A) .

Commercial

in Table 4.

shown

Year

1961
1962
1963
1964
1965
1966
196 7
1968
1969
1970
1971
1972
1973
1974
1975
1976

Source:

catches

of salmon

processors

during the

TABLE 4

NOAA,

second

of 2.04 commercial
Sound district
fishermen

operating

COMMERCIAL SALMON CATCH,

Norton

1977;

Sound Commercial

(No.

Gusey,

71

101,71.1
232,431
233,863
164,671

40,524
1007345

74,818
124,499
178,972
178,218
141,977
149,713
176,797
315,829
257,802
192,917

1979

During that time,

nearly 65 percent of the total
(NOAA 1977).

10,706 king,
totaling 350,344

catch,

21,438

largest catch on

recent 5-year average

in

pounds

1961 to

annual

fisheries

in

for their

the Sound

harvest

entry

1979.

1979

in

of salmon

1976 period are

1961-1976

Catch of Salmon

of Fish)



In the subsistence category, nearly all of the native peoples

are dependent to some degree on the fish and game resources for
their sustenance-. In 1979, all subsistence fishermen interviewed
by the Alaska Department of Fish and Game reported catching a
total of 46,446 salmon, about 35 percent above the recent 5-year

annual average harvest (Schwarz, 1980A).

Herring

The earliest American commercial effort on Bering Sea herring
apparently took place in the early part of this century at
Golovin Bay 1in Norton Sound. It declined because of foreign
competition and then resumed in 1964 near Unalakleet and has
continued on a limited and sporadic basis. The harvest 1is not
taken in the Nome area, but rather in the Cape Denbigh, Unala-—

kleet, and Stuart Island to Klikiktarik areas.

Commercial fishing for herring 1is carried out by local inhabi—

tants and foreign gillnet fleets. Fishing is performed primarily
with gillnets and occasionally by beach seines. Herring roe
is the main product of commercial operations. Most harvest

occur after winter ice break-up in May-June, v/hile herring are

in spawning concentrations (NOAA,1977).

Considered a developing fishery, 1interest in northwestern Alaska
herring stocks appears to be 1increasing. Market conditions,
however, have a large influence on the catch. For example,

when 1172 metric tons of herring were harvested in Norton Sound
in 1979, the market price was about $8C0 per metric ton. This
year, however, the price has fallen to $200 per metric ton and
will likely significantly influence the volume of harvest

(Schwarz, 1980A) -
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Historical herring catch figures for the 1964 to 1976 period

are shown in Table 5.

TABLE 5 °
COMMERCIAL HERRING CATCH, 1964-1976

Norton Sound Commercial Harvest of Herring

(Metric Tons) -
Year Local Inhabitants Japanese Fleets Total
1964 18.1 0 18.1
1965 0 0 0
1966 0 0 0
1967 0 e 0. 0o .
1968 0 125 125.0
1969 0 1270 1270.0
1970 7.3° 54 61. 3
1971 17.7 621 638.7
1972 15.3 11 26. 3
1973 32. 3 - 25 57.3
1974 3.1 720 723.1
1975 2.0 5 7.0
1976 7.7 N.A. N.A.

Source: NOAA, NMFS, 1977; Gusey, 1979
N.A. = Not Available

King Crab

Another developing fishery 1is that of King Crab. A winter and
summer commercial king crab fishery has recently developed in
Norton Sound. The summer fishery is a large vessel fisherycon—
sisting mainly of Dutch Harbor vessels. The winter fishery is
composed mostly of local fishermen who fish through the ice with
pots for the crab. In 1979, 3 million pounds of king crab v/ere
harvested; this year, the harvest will be held to only 1 million

pounds, however. A subsistence king crab fishery also exists.

The fishing industry harvests 1in Norton Sound are not expected
to experience significant change, other thanthat resulting from
normal market economics. »New fisheriesdevelopment 1is not

.expected for tie area due primarily to the far north location,
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proximity to markets, and the competition offered by more
attractive, plentiful fisheries in" other parts of the state
(Schwarz, 1980B).

2.9.2 Mining Industry

Next to federal and state spending, mining and tourism were the
major components of the cash economy of northwest Alaska prior
to the discovery of oil at Prudhoe Bay. The Seward Peninsula
has historic ties with the gold mining industry which date

back to the gold rush of 1898 and the resultant settling of
Nome . Beginning with this gold boom in 1898, the following
minerals have been located and produced 1in significant quantities
in the Seward Peninsula: gold, tin, tungsten, and beryllium.
Small amounts of antimony, bismuth, copper, silver, lead, and
quicksilver have also been found but no large deposits of these
metals are known to exist on the Peninsula. A residual 1iron
deposit occurs near Nome, while zinc, arsenic, uranium, and
molybdenum occur 1in or near the tin and base metal lodes.
Platinum, manganese, mica, fluorite and graphite have also been
reported (Corps of Engineers,1974A). Although gold 1is being
produced at this time, other minerals are not now under active

operation.

Gold

As discussed earlier, gold mining in the area dates from 1898.
Although Jlarge dredges continued to mine placer gold in the
Nome area until 1962, production was not steady and suffered
severe fTluctuations over the years. In 1962, the United States
Smelting, Refining, and Mining Company (USSR&M) discontinued
their operations, having previously employed as many as 400
persons in the area, with an .increase in the price of gold, the
Alaska Gold Company (successor to the USSRSM) resumed their

dredging operations 1in 1975 and have operated in the area since



that time during the summers. The company 1is one of the major
employers in Nome, and their operations have contributed to the
overall economy. In 1978, the Alaska Gold Company produced
11,925 troy ounces of gold from the Nome area using two large

dredges.

Tin-Beryllium-Fluorite

At the present time, the Lost River and Tin City deposits con—
stitute the most important tin reserve in the United States.
Although the deposits are not large, they are the only known
deposits of significance in the United States. The heavy miner —
als belt passes through the Seward Peninsula and tin production
from this belt has been in the form of both lode deposits and
placer tin. Production is now relatively inactive (City of

Nome, 1968) .

If fluorite and beryllium deposits in the Lost River® area are
developed, the tin ore reserves at that location may be con—
firmed and expanded. In addition, tin claimr on Humbol.t Creek,
125 miles due north of Nome at Serpentine Hot Springs, were
explored during 1970 and 1971. These are believed to be an
extension of the lode tin deposits at Lost River which would
make them the fourth largest known tin lode 1in the world (Corps

of Engineers,1974A).

Almost all of Alaska®s known beryllium deposits occur in the
Lost River area. These are reported to be a substantial portion
of the total national resource. Although these deposits occur
in commercial quantities, the feasibility of mining them 1is

not proven due to minerology and economic factors. A proposed
fluorite, tin and beryllium mining venture at Lost River is

not presently active (City of Nome, 1968; 1979).

Similarly, fluorite is known to occur in commercially signifi-

cant quantities at the Lost River tin mine. No active production
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operations are underway (City of Nome, 1968; 1979).

Tungsten

By itself, tungsten production does not appear to be feasible
on the Seward Peninsula. In connection with the tin mining
activity at Lost River, however, tungsten may be a minable

by-product of tin lodes 1in this region (City of Nome, 1968).

Other Minerals

The mining of lead, zinc, and copper does not appear to be com—
mercially feasible at this tinme. Small smounts of these ores
have been recovered in the past as a by-product of gold mining.

In addition, there has been a minimal amount of silver production
as a by-product of gold mining. Future production, however,
probably rests upon the development of some of the lead and
silver bearing galena lodes scattered about the Seward Penin-—

sula (Corps of Engineers, 1974A).

Future

The future of large-scale mineral development on the Seward
Peninsula is affected by the remoteness of the deposits fronm
market outlets, available transportation, the absence of an
industrial and institutional infrastructure, and the associated
high production costs. The key to successful mineral production
is the development of a market demand sufficient to pay the

high costs of Alaska production and transport (City of

Nome, 1979; Corps of Engineers, 1974A).

Transport costs alone cannot be isolated as the major impedi—
ment to development. oil, for example, with 50 percent of its
market price absorbed by transportation costs, can support its
own highly sophisticated transport system. Under present eco—

nomic circumstances, however, most other Alaska resources cannot
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do this because they are not valued high enough 1in the market

place.

With the exception of gold, mineral development in the Seward
Peninsula must, therefore, be considered to be far in the

future. The extent and timing of development 1is dependent partly
upon unpredictable market forces. A long-term potential for de—
velopment of the Lost River deposits does exist, but probably for

a small, seasonally-operated mine only (Sanders, 1980).

On the other hand, the potential for developing gold in off-
shore beaches is very high. Forecasts of future production

are not available, however.

2.9.3 Coal

Alaska possesses extensive coal resources, distributed widely
throughout the state. 0Of the total 130 billion tons specula—
tive ly estimated to exist in the state, more than 90 percent is
believed to be located in the northwestern Arctic. This 1includes
an estimated total of 19.3 billion tons of bituminous and 100.9
billion tons of subbituminous and lignite coals (Corps of Engi —
neers, 1974A). This area encompasses about 30,000 square miles
bounded by the Brooks Range in the south, the Ilower Colville

and Itkillite Rivers to the east, and the Beaufort and Chukchi
Seas to the north and west. Roughly 24,000 square miles of this
coal-rich area is included in the National Petroleum Reserve

No. 4. The U.S. Bureau of Mineshas 1identified the parts of

the area along the Chukchi Sea coast as being "very 1important”

in its potential for economic viability and national or local

economic or strategic need for development (DMJM, 1979).

Alaska®™s 1identified resources (130 billion tons) are approxi—
mately 7.5 percent of the totalUnited States identified coal

resources of 1,730 billion tons.



Alaskan coal/ including that in the Arctic, is low in sulfur
content. The subbituminous coal is generally high in water
and ash content, but bituminous coal of some areas possesses
good coking characteristics. Some of the beds are known to

be of good quality and are capable of being mined in large
blocks with large mechanized equipment. Coking coal, Is gener-
ally in high demand on the world market at the present time
(City of Nome, 1968; DMJIM, 1979).

The major markets for Alaskan coal, given the limited domestic
market, are the west coast of the United States and Japan.

The United States market is limited to coal for electric power
production, while the Japan market is limited primarily to
metallurgical coal. Key to the marketability of this coal

is the technology and cost of moving it from the northwestern
Arctic area to a coastal loading point (Federal-State Land

Use Planning Commission, 1978). Substantial investments would
be required in mining equipment and transportation systems
before coal can be moved from these northwestern fields. Such
problems as moving the coal from mine to a port iIn a roadless
area, plus the development of suitable port facilities and
loading techniques, have caused some to hold a pessimistic
outlook on near-term coal development. Rather, they suggest
that production of northwestern Arctic coal under present
technology and costs is far iIn the future (Corps of Engineers,
1974A) . A more recent report (Massachusetts Institute of Tech-
nology, 1980), stresses the importance of coal as a source of
energy in the United States®™ future. The study, which reflects
the recent instability of Mid-East oil supplies, states that coal
will become the primary domestic energy source for the United

States within twenty years.

Although coal production activities in the northwest Arctic
area would be remote from Nome, Nome may play a future role

as a base of operation and supply as well as a loading terminal
point for coal exports to both Japan and the west <"oast of the
continental United States.



2.9.4 Petroleum Industry

The potential for development of petroleum resources in the
Norton Sound area is uncertain at this time, although inferential
data indicates that reserves may be sufficient for feasible
development. Because detailed geophysical data is unavailable
and because there is no drilling history in the Norton Basin,
reserves estimates have been based upon known characteristics

of similar geologic areas. Present estimates of undiscovered
recoverable oil and gas reserves in North Basin are:

Low Medium High
Find Find Find
oil
(billions of barrels) 0.38 1.4 2.6
Gas L9 ) 2 a5

(trillions of cu. ft.)

Source: Dames & Moore, 1980.

IT exploration, development, and production of the Norton Basin
petroleum resources does occur, Nome will serve as a support
base for supplies and services, including aerial support for
offshore operations. The extent to which this occurs will depend
upon the magnitude of the development and production phases
(Dames & Moore, 1978). In addition, the future development of
petroleum resources to the north in the Chukchi Sea area,
Kotzebue Sound, and the National Petroleum reserve could also
have a significant effect upon the Community of Nome, First as
a staging and transshipment point for supplies, materials, and
personnel destined for these northern areas and, second, as

the pipeline terminus and transshipment point for product oil

from these areas.

The lease sale No. 57 for the Norton Basin is scheduled to take
place iIn September, 1982, and is to be preceded by a number of
intermediate formal steps leading to this sale. In addition,

a continental offshore s”ratographic test well will be drilled
by ARCO in 1980 to better identify the geologic strata in the
Norton Sound (Scott, 1980; Fisher, 1980).
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Exploitation of a petroleum reserve involves three distinct
phases of activity, 1i1.e., exploration, development, and pro-
duction. The development phase involves drilling the optimum
number of production wells for the field and construction of
the equipment and pipelines necessary to process the crude

oil and transport it to its destination. Whereas the exploration
and production phases are not particularly labor intensive,
the development phase creates the highest levels of employment
locally and the import of the greatest amount of materials,
supplies, and services for development activities (Dames &
Moore, 1980).

The development of petroleum resources included in lease sale
No. 57 is expected to result in the production and employment

levels shown in Table 6 .

TABT.L 6
PETROLEUM DEVELOPMENT SCENARIOS

Low Find Medium Find High Find

OolIL
Years of Production 1990-2009 1990-2011 1989-2016
Peak Years 1993 1994 1995
Peak Production 153,000 bs/d 463,000 b/d 764,000 b/d
GAS
Years of Production 1990-2009 1989-2009 1989-2011
Peak Years 1993-2001 1994-2000 1995-1998
Peak Production 230.4 mmcfd 460.8 mmcfd 691.2 mmcfd
EMPLOYMENT
Onshore & Offshore
Peak Years 1990 1990 1991
Peak Employment 1376 3555 5276
Onshore Only*
Peak Years 1989 1990 1987
Peak Employment 387 874 1544

* A portion of this work force may
establish residence at or near Nome.

Source: Dames & Moore, 1980
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2.9.5 Port Operations

Freight service to Nome is generally via ocean-going cargo
barges direct from Seattle, although some freight iIs trans-
ported to Nome by air. In 1979, 18 general cargo barge trips
were made by the three firmsserving the city as follows:

Pacific-Alaska Lines 4Trips
Alaska Cargo Lines, Inc. 4Trips
Foss Barge Company 10 Trips

Barges from Seattle normally do not arrive fully loaded, having
previously stopped in Bethel and Dillingham.

The barge season generally runs from May 1 to September 25,

a period of slightly less than 5 months. Incoming general cargo
averages between 6,000 and 8,000 tons per year. Nearly all
general cargo is containerized; an ocean-going barge can haul
about 150 containers.

Because of extensively shoaled beaches, ocean-going barges

calling at Nome presently anchor about one mile offshore for un-
loading and reloading of cargo and freight. The harbor is too
shallow to allow ocean ships and barges to enter. Therefore, -
cranes onboard the ocean-going barges are used to offload con-
tainers and other cargo to lighters. The average time required

to offload the typical ocean-going barge is 18 hours. The shallow-
draft lighters are towed through the surf and the shallow entrance
channel for unloading at the transfer facilities of the lighterage
company, Arctic Lighterage (Crowley Maritime). Consequently,
freight is, of necessity, double-handled in lightering from ship
to shore and, furthermore, freight destined for interior locations
is handled a third time. Winds in excess of 15 knots make the
transfer to lighters extremely difficult, the resulting delays
adding a demurrage charge of $12,000 per day.



On shore, the lighters are unloaded over the entrance channel
revetment by portable cranes. Empty containers and outgoing

shipments are reloaded to lighters inside the harbor area for
return to the ocean-going barges anchored offshore.

Lighterage costs represent approximately 22 percent of the
typical freight bill between Seattle and Nome.

Bulk petroleum products are presently delivered to Nome by
Chevron Shipping Corporation in tankers loaded at Richmond,
California. In 1979, three direct shipments were made. The
average annual imports of petroleum amount to about 7 million
gallons. As with the general cargo barges, tankers are anchored
offshore at Nome and the products are offloaded to lighters for
transfer to onshore storage facilities.

Waterborne commerce through the Nome Harbor for the period 1969
to 1979 is presented in Table 7.

TABLE 7
"CARGO TRANSPORT, NOME HARBOR, 1969-1979

TONNAGE
General Liquid
Cargo-~ Petroleum Total
1969 5,945 20,327 26,272
1970 8,108 12,843 20,951
1971 6,145 15,786 21,931
1972 10,647 32,506 43,149
1973 5,620 23,162 28,782
1974 10,158 22,156 32,314
1975* N.A. 29,000 N.A.
1976* N.A. 25,000 N.A.
1977* N.A. 29,000 N.A.
19 78* 6 ,800 24,000 30,800
19 79* 8,100 25,000 33,100

* Estimates by Arctic Lighterage



Projections of future commerce through Nome Harbor depend upon
expected population growth within the service area, the extent
to which the natural resources of the Seward Peninsula are de-
veloped (mining, petroleum, Tfishing), the potential of the Nome
Harbor as a cargo transshipment point for developing areas and
communities iIn such categories as tourism and recreation. The
future of some of these factors depends upon outside economic,
marketing, and physical determinants. The future of the harbor
as a transshipment point may depend largely upon the physical
development of the port facility itself.

In the event that the population of the service area was to iIn-
crease by the projected 65 percent between 1970 and 1985, then
the increase in the throughput of staples would likely increase
proportionately. Other dry cargo, such as equipment and con-
struction materials, would not necessarily experience such a
proportionate increase. Rather, the import volume of these
items would relate more to the economic activity and new devel-
opment in the region. The consumption of oil products is
expected to continue its steady long-term increase.



0 f—t-be—4-oea-I—labor—f-oroe-r
4.1.1 The Selected Causeway Design

Based on the evaluation of the various causeway designs presented
previously, the cross-section shown iIn Figure 4.3 has been selec-

ted for the port of Nome causeway. The major positive attributes
of this design are as follows:
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1) Local availability of all construction materials
2) Simple construction methods

3 .Durability

4) Ease of expansion

5 Maximum use of local labor force

6) Moderate cost

The use of this design assumes that wintertime port operations

will not be undertaken since ice can be expected to over-ride the
structure. For this reason, no structural elements will be

placed on the causeway surface. Similarly, the quarrystone armor
must be placed carefully to minimize its displacement by the moving
ice. All utilities (fuel, water, electricity) must be placed in

a covered containment channel thereby allowing easy accessibility .
for future expansion or maintenance of these items. Nome has

an immediate need to develop an effective sewage disposal system

in order to avoid the necessity of constructing a secondary sewage
treatment plant. By burying an outfall pipe in the causeway,
primary-treated sewage can be discharged to the relatively deep
waters at the end of the causeway. The feasibility and cost-
effectiveness of this plan must await future analysis. The armor
rock will be buried to a depth of five feet to reduce the possi-
bility of displacement due to wave or ice scour. The side slopes
( :1.5)have been designed to minimize construction cost while
maximizing the protection afforded from wave and ice impact.

The data needed to fully refine this design is not yet available.
Such critical design considerations as side slope alignment,
causeway elevation, height and thickness of armor layer, and
filter layer thickness are best designed in detail following

close examination of the performance of these components in scale-
model testing experiments. In this way, the total design can be
optimized to deal with all the serious threats posed by waves,

ice, and high water levels at the minimum construction cost. For
example, the results of analytical studies on ice iImpact at the
causeway shows that ice along the Nome coast will ride-up and



over the causeway If a 1:2 side slope is used. The choice of

a 1:1.5 side slope will cause the formation of ice piling at

the slope. It becomes important from an economics standpoint
when one realizes that the choice of a 1:1.5 slope will decrease
the total causeway volume by 25% relative to a 1:2 side slope.
Steepening the side slopes will require an increase iIn the size
of the largest individual armor stones, however, from 7.25 tons
to 8.3 tons. The economic impact of the need for larger armor
rock is not presently known. In addition, the steeper side
slope will have an effect on wave overtopping during severe wave
events., The final design decisions for the causeway will rely
on adequate wave and water level data as well as the results of
small-scale hydrodynamic testing that will seek to minimize
project costs while properly dealing with expected wave and ice
forces.



4.2 OFFSHORE TERMINAL DESIGN

4.2.1 Vessel Traffic

At the present time, the City of None is visited by a number
of vessel types that are serviced by the existing harbor
facility. Those vessels with drafts in excess of five feet
are normally unable to enter the port and must be serviced

by "lightering” barges operated®"by Arctic Lighterage, a Divi-
sion of Crowley Maritime, Inc. The expected vessel traffic
that is anticipated at the Port of Nome is briefly discussed
below.

Ocean-going Barge

The largest vessel type that currently visits Nome is the
major cargo-carrying barge that arrives throughout the summer
period. These vessels are normally towed by ocean-going

tugs and the containerized cargos that they carry are off-
loaded to shallow-draft lighterage barges for the transfer

to the Nome city dock. The dimensions of the ocean-going
barges are approximately as follows:

Length: 400 Feet

Beam: 100 Feet
DNaft: 22 Feet
(Loaded)

Because many of these barges make stops at Bethel and/or
Dillingham prior to arrival at Nome, a fully loaded barge
having a 22-foot draft is relatively rare at Nome. However,
for the sake of conservatism and acknowledging the future
status of the Port of Nome as the major maritime transport
center of northwestern Alaska, the 22-foot draft value has
been chosen for design purposes.



These large barges would be berthed at an offshore facility
using a small fleet of tugs working in conjunction with the
barge®s towing vessel.

Ocean-going Tugb ts
These tugs are large capacity towing vessels that supply the
means of propulsion for the ccean-going barges. The dimensions

of these vessels are as follows:

Length: 160 Feet -

Beam: 30 Feet
Draft: 18-20 Feet
(Loaded)

These vessels are very powerful and can be used to maneuver the
large barges into and out of berthing spaces.

utility Tugboats

Smaller tugboats owned, maintained, and operated by private
interests would be used for many tasks at the Port of Nome.
They would be required to assist in the berthing of all barge
traffic. Also, certain large vessels having their own pro-
pulsion systems may require berthing assistance occasionally.
Disabled craft will also require the use of these smaller tugs.
The dimensions of this vessel type are as follows:

Length: 50-90 Feet

Beam: 10-15 Feet
Draft: 8-12 Feet
(Loaded)

Oil Industry Workboats

In 1979, Arco Petroleum initiated field work that sought to
determine the extent of the petroleum wealth of Norton Sound.
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The Tfirst phase of exploratory drilling will begin in 1980.

IT oil is discovered iIn exploitable quantities in the Norton
Basin/Chukchi Sea Region, workboats employed by the oil indus-
try will call at the Port of Nome to transfer personnel, equip-
ment, and to provide general logistics services. The dimensions
of these vessels are as follows:

Length: 150 Feet

Beam: 30 Feet
Draft: 10-15 Feet
(Loaded)

Fishing Craft

Various fTisniny vessels are expected to call at the Port of
Nome to transfer their catch ashore, replenish food, water,
fuel, and equipment supplies, and to undertake vessel or
equipment repairs. These vessels vary in size from large
inter-ocean craft to small boats used principally by the
local residents to fish the waters of Norton Sound. Maximum
draft of the fishing fleet that will utilize Nome as a port
of call is assume > be 20 feet.

4.2.2 The De; Vessel

At the present me, the largest vessel that calls at Nome

is the ocean-go _ng cargo barge having a loaded draft of 22
feet. In order to allow for adequate water depths at all
times alongside the proposed pier facility, it is recommended
that the offshore docking terminal be located at the 30-foot
bottom contour. Figure 4.4 illustrates the position of the
design vessel when docked at this location for both the
high-water and low-water extremes. The extreme low water
level will occur when offshore winds drive the surface water
to the south. During these periods, the still water level can
fall as much as five feet (NOAA, 1977). For design purposes,
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a four foot water level fall has been chosen. At this level,
the hull of the fully-laden barge will be 4 feet above the
seabed. This additional depth below the keel 1is considered
adequate to ensure vessel safety.

Conversely, during intense onshore wind episodes, the nearshore
still water levels can experience increases of as much as 14
feet (NOAA, 1977). An increase of 10 feet has been chosen

for the design of the terminal deck shown iIn Figure 4.4.
During this high water"period, the barge keel lies 18 feet
above the sea bottom. In both cases of the high and low water
extremes, the deck height as shown iIn Figure 4.4 is considered
adequate for safe cargo transfer operations. Each ocean-going
barge carries a crane for transferring its cargo. The height
differential that exists between the barge and terminal decks
iIs considered to be well within operational limits of the

transfer equipment.

4 .2.3 Offshore Terminal

The offshore berthing terminal will be connected to the on-
shore port facility by a 3400-foot long causeway. Five offshore
terminal alternatives were developed for consideration in Sec-
tion 4.0 of this report. A refined version of Alternative Il
was chosen to best serve the proposed Port of Nome. Figure

4.5 presents a plan view of the anticipated terminal layout.
Protection from incoming wave energy will be provided by the
southern armorstone slope. Berthing facilities for various
vessel types are provided. The large (100* x 400") ocean-going
barge is the largest vessel that can be accommodated at the
port. A freight transfer area exists on the terminal®s south-
west corner where trucks from the city will load/unload their
cargos. This area is designed such that the trucks can make a
single sweeping turn to pick up the cargo and return to the
onshore facility. The berthing docks will have vertical walls
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using either parallel sheet pile walls or circular steel
sheet pile cells.

The offshore terminal has been separated into three general
zones: 1) The ocean-going barge facility (accommodating one
barge at a time, 22 foot design draft); 2) A utility barge,
tugboat, and deep-draft vessel facility (designed to accom-
modate a wide range of vessels with maximum drafts of 22 feet);
and 3) A small craft berthing area, to be utilized by Tfishing
craft and other lighter-draft vessels (maximum draft =20 feet).

Only mobile equipment will be utilized at the berthing terminal
since the expected winter ice over-ride may damage any permanent
facilities. Likewise, the utilities delivered to the piers
(water, fuel, electricity, telephone) will be contained with-

in a buried utility corridor.

4.2.4 Phased Development

It may be necessary based on financial or logistical considera-
tions to construct the offshore facility In a number of distinct
phases. An example of this means of development iIs presented in
Figure 4.6, where three distinct stages of completion are shown.
In Stage 1, the south breakwater und cargo transfer area is
complete to accommodate ocean-going barge traffic and the related
tug fleet.

In Stage 11, the primary ocean-going barge berthing facility 1is
contained on the inshore pier structure. This allows a higher
level of usage for a medium-draft tug and barge fleet between
the breakwater and the newly constructed pier. As the third
rtage of development, a small pier is constructed further in-
shore for the berthing of a small-craft/fishing fleet. IT
additional berthing space is required in the future, small piers
similar to that added in Stage IlIl can be constructed from the
causeway further inshore.
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This phased development concept can be undertaken without
disrupting existing port services since the Stage 1l and 111
construction sites do not directly impinge on the causeway
traffic. Further, the causeway can be expanded in length

if, in the future, the need for a deeper draft facility be-
comes apparent. During such expansion activities, the existing
port should experience uninterrupted service as it is physically
separated from the area of future expansion.



7.0 ECONOMICS
7.1 COST PROJECTIONS

The costs associated with the construction of the proposed port
facility at Nome have been estimated using a variety of data
sources. The large scale of this construction project and the
remote location of Nome make a precise engineering cost estimate
extremely difficult to achieve. < All estimates presented in this

report are in 1980 dollars.

Due to the limited nature of Nome®s historic growth and develop-
ment, cost estimates based on comparable construction projects
are not possible. This makes it necessary to develop cost esti-
mates from limited past construction experiences with proper
adjustment for both cost escalation and the economy associated
with large scale acquisition of construction materials. The
major raw material required for the proposed port construction
IS quarrystone 1In various sizes ranging from large armor rock to
small cobbles and rock fragments that comprise the 'quarry run”
causeway core. Approximately 800,000 cubic yards of quarry rock
are needed for the construction of the offshore facilities.

It Is obvious that the unit cost of quarry rock will have a major
influence on the economic feasibility of the port development.
For the purpose of determining the total project cost, unit costs
for the various categories of quarry rock have been selected
using prices quoted in the past escalated to 1980 price levels.
It is understood in this analysis process that there iIs a prac-
tical limit to the funding capacity of the state government
beyond which a port development is not possible. Ir. a sense,

the quarry rock unit costs are the controlling factor in the
port construction feasibility and should be negotiated with this

fact in mind.



The source of the quarry rock needed for the project is yet to
be determined, however, potential quarry sites have been iden-
tified In close™proximity to Nome. The assumed unit costs of
quarry rock used iIn the cost determination are as follows:

Armor Rock $25/cubic yard
Filter Rock $ 8 /cubic yard
Core (Quarry Run) $ 5/cubic yard

While more detailed design work may lead to a lowering of the
total estimated costs, it seems reasonable to assume that the
negotiated unit costs for quarrystone cannot increase signifi-
cantly above the stated levels without severely impacting ulti-
mate project feasibility.

The general philosophy used for the port design is to construct
a simple, efficient, and cost-effective facility that will re-
quire a minimum of maintenance. For this reason, basic operating
needs are filled without detailed and costly amenities. It is
assumed, for example, that no road paving will be undertaken.
Also, while the additional Phase B parcel of land should be pur-
chased initially, no improvements shall be placed on that land
until bulk cargo facilities are required. Thecost of land
acquisition is estimated to be $2000/acre. At thepresent time,
there is very little historic cost data upon which to base this
figure. No comparable real estate sales have been undertaken

in recent years to use as a basis for cost estimation. Nego-
tiations between the City of Nome and the present owner of the
land will establish the final cost of the parcel required for

the onshore facilities.

An attempt has been made to minimize the need for iImported con-
struction materials due to the high cost of transportation to
Nome. The major construction element that is not presently-
o.ailable at Nome is the steel sheetpile needed for the construc-
tion of the docking facility. The cost of supplying and driving
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the sheetpiie has been estimated based on prices presented in
earlier reports (Gute and Nottingham, 1974; CH2M-Hill, .1976)
and our own cosh index for remote area construction.

A tabulation of all costs associated with the Port of Nome con-
struction are presented in Table 9.

The total cost of construction of the Port complex Is shown 1in
Figure 7.1. The three stages of port development are compared
in this figure with costs associated with each option.

The different costs associated with Stage 1X and Stage Il only
refer to the additional berthing facilities for auxiliary barges
and other medium draft, vessels and for the small pier that is
associated with fishing vessels and other comparably sized
smaller craft.

A summary of the primary cost items of the three phases of con-
struction are as follows:

PORT DESIGN TOTAL COST
Stage |
Barge Facility $20,409, 300
Stage 11
Barge Facility $20,409, 300
Medium-Draft Dock 3,383,100
$23,792,400
Stage 111
Barge Facility $20,409, 300
Medium-Draft Dock 3,383,100
Fishing Vessel Dock 2,449,900

$26,242,300



CONSTRUCTION COST ESTIMATE

REFERENCE/PLAN NO.

LOCATION

LINE

10
11
12
13
14

15
16
17

18

Port of Nome
Off~hnrp Facilities - Phase |1

DESCRIPTION

3400-FOOT CAUSEWAY
Armor Rock
Filter Rock
Core Rock

OFFSHORE TERMINAL
Armor Rock
Filter Rock
Core Rock

ROADWAY SUBGRADE AND SURFACE

Gravel

STEEL SHEETPILE (DOCK FACE)
Sheetpiles
Pile Driving
Tiebacks/Hardware
Backfill Compaction
Dock Fenders
Docking Hardware
Navigational Aids

SUBTOTAL
Contincrency 0$)"

Engineering/Design (©9%)
Supervision/Administration (%)

PHASE 1 OFFSHORE FACILITIES TOTAL:
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TABLE 9.A-

muU
JOB NAME Nome Port
JOB NUMBER TC 3373
PRELIMINARY O FINAL O
BY P- fiadd DATE 6-1-80

CHECK DATE

UNIT
QUANTITY UNIT  pryce -AMOUNT

V- .o
130.300

211,200
75,700
264,000

14,300

64,000
533
800

= 88,180

LS
LS
LS

CY s 25 $2,545,000
cy © g GBS 0
cY $ 5 651.500

cY $ 25 5,280,000
cy $ s 605,600
cY $ 5 1,320,000

CYy $ 4 57,200

LF $ 24 1,536,000
EA  $620 330,500
LF  $100 80,000
cYy §& s 705,400
32,000
.55,000
15,000

13,650,000
° 2,730,000
819 ,000

819,000

$ 18,018,000



CONSTRUCTION COST ESTIMATE TABLE 9.B SB

REFERENCE/PLAN NO. Jjobname Loms-Port___
LOCATION Port of Nome JBNUMBER TO 1112
Onshore Facilities - Phase A + B PRELIMINARY O FINAL O
BY P. Gadd DATE 1~80
CHECK DATE
UNIT
1 LINE DESCRIPTION QUANTITY  UNIT PRICE AMOUNT
* LAND ACQUISITION
19 Phase A 17 Acre 22,000 $ 34.000
20 Phase B 53 Acrp S1-Ong 106 .000
21 Land Preparation 70 Acre $4,000 280,000
22 Road Construction 4,500 LF $ 40 180,000
* UTILITIES
23 Wafer LS 524,000
24 Fuel LS 329,000
25 Electricity/Telephone LS 105,100
26 Lighting 20 EA  $1,500 30,000
27 Administration Building 1,000 SF 80 80,000
28 Restrooms 5 EA  $10,000 50,000
29 Fencing (Phase A only) 2,500 LF 35 87,500
30 Signage LS 6,000
31 SUBTOTAL i 1,811,600
32 Contingency (20%) 362,300
33 Engineerina/Design (@ %) 108,700
34 Supervision/Administration @ %) 108,700
35 ONSHORE FACILITIES TOTAL: $2,391,300
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CONSTRUCTION COST ESTIMATE TABLE 9.C 52

RF . FERENCE/PLAN NO. JOB NAVE. Nome Port
LOCATION Port of Nome - JBNUMBER TP. 11L3
Offshore Facilities - Phases Il Dock PRELIMINARY P§ FINAL LJ
By P. Gadd DATE 6-1-80
CHECK DATE
WNIT
LINE DESCRIPTION QUANTITY  UNIT PRICE -AMOUNT
DOCKING PIER AT 30 -FOOT CONTOUR
36 Core Rock 24580 cY % = S 122,900
37 Sheetpile 76,800 TF s . 1,843.200
33 Pile Driving 640 EA § 620 396,800
39 Sheetpile Tiebacks 960 LF $ 100 96,000
40 Backfill Compaction §,000 cy % 8 64 ,000
41 SUBTOTAL 2,522 .900
42 Fenders LS 10,000
43 Docking Hardware LS 30,000
1 4 PHASE 11 DOCK: SUBTOTAL 2,562,900
45 Contingency (20%) 512.600
46 Enai ncering/Design @@.) - - L5351l
47 Supervision/Administration (61) 153, 800
48 " PHASE 11 DOCK: TOTAL 73,383,100
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CONSTRUCTION COST ESTIMATE TABLE 9.D Cseor™

REFERENCE/PLAN NO-———————— e —— JOS NAME . Nome Port
LOCATION of Nome JOBNUMBER. TC 3373

Offshore Facilities - Phase TIT Dock PRELIMINARY O FINAL Q
BY P. Gadd DATE 6-1-80

CHECK DATE
UNIT
LINE DESCRIPTION QUANTITY UNIT  pgice AMOUNT
* DOCKING PIER AT 26 -FOOT CONTOUR
49 Core Rock 16.870 CY $ ® $ 84.350
50 Sheetpile 56,000 LF S 24 1.344.000
51 Pile Driving 467 EA S 620 289.550
52 Sheetpile Tiebacks 700 LF $ 100 . 70,000
53 Backfill Compaction 5,620 CY $ 8 45,000
4 SUBTOTAL 1,832,900
i

55 Fenders LS 8,000
56 Docking Hardware LS 15,000
57 PHASE 111 DOCK: SUBTOTAL 1,855,900
58 Contingency (20%) 371,200
59 Engineerina/Design (6 %) 111,400
60 Supervision/Administration (6% 111,400
61 PHASE 111 DOCK TOTAL: $2,449,900
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CONSTRUCTION COST ESTIMATE TABLE 9.E

REFERENCE/PLAN NO. JO8 NAVE, Nome Port
LOCATION Port of Nome JBNUMBER ~ TC 3373
Facilities Cost Summary PRELIMINARY O  FINAL O
BY P. Gadd DATE 6-1-80
CHECK DATE
UNIT
LINE DESCRIPTION QUANTITY  UNIT PRICE AMOUNT

* PHASE 1 DEVELOPMENT

18 Of fshorn Foci 1it?ad$ $18,018.000
39 Onshore Facilities 2.391.300
* PHASE I TOTAL: 20,409,300
48 PHASE 11 DOCK TOTAL: 3,333,100
* PHASE 1 + PHASE 11 TOTAL: 23,792,400
61 PHASE 111 DOCK TOTAL: 2,449,900

PHASE 1 + 11 4 111 TOTAL: . 26.,.2A2.,..3.Q0.



PIOI v e

-7

ARMOR STONE BREAKWATER

1.

$20.4 MILLION

STAGE |

$23.8 MILLION
STAGE 1l

30

$ 28.2 MILLION

STAGE Il



Regardless of the specific offshore terminal design, the on-
shore facility configuration remains the same. Basic cost items
included for development of the onshore facilities are as follows

Land Acquisition
Land Preparation
Road Construction
utilities
* Water
* Fuel
* Electricity/Telephone
* Lighting
o Buildings

O O O O

* Administration
* Restrooms
Fencing
Signage

The cost estimate presented he"ein assumes development of only
the 35 acre onshore facility shown iIn Figure 5.1.

In order for the port facility to be totally self-supporting,
annual port income would have to exceed the yearly cpsts of
operations, maintenance, the initial construction costs, and the
costs associated with the debt service on the initial costs.
Port costs can be annualized as follows:

A. Capital Recovery $2,145,000
(50 Years @ 87)

B. Operations/Maintenance

Maintenance $ 260,000
Staff Salaries 35.000
Equipment Maintenance 10.000
Administrative Costs 10,000

$§ 315,000

TOTAL: $2,460,000



The level of economic activity in the Nome region is not currently
sufficient to generate the income needed to offset the projected
$2,460,000 annual costs.

An analysis has been undertaken, however, to determine the extent
to which the port projected revenues can offset the city"s costs
in operating and maintaining the facility.

7.2 REVENUE PROJECTIONS

In order to develop anticipated revenues which might be derived
from the usage of port facilities in Nome, the rate structures

of several other ports in Alaska were examined. In addition, the
actual cargo transported through the Nome Harbor in 1979, amount-
ing to a total of 33,100 tons (refer to Table 6), was applied
against these rate structures. Nome cargo, If transported through
the harbors at Anchorage, Homer, and Dillingham, would be as

follows:
General
Cargo Petroleum Total
Total tonnage through
Nome in 1979 (refer
to Table 6) 8,100 25,000 33,100
Charges by the port
if processed through
the port at:
($ in thousands)
Anchorage $ 20 $ 2 $ 22
Homer $ 35 $ 35 $ 70
Dillingham $111 $305 $416

Establishing Anchorage rates as the base for comparison, the
ports would rank as follows:

Port Charges as a
Port Multiple of Anchorage

Anchorage 1.0
Homer 3.2



The present service area of the Nome Port is generally that area
encompassed by the Nome “Census Division. Although villages out-
side the Division may receive goods transshipped through Nome,

it is likely that over 90 percent of incoming general cargo and
petroleum products is destined for residents or users within the
Division. A study of growth in the Division by the Corps of
Engineers (1974A) projects a population of about 9,500 persons by
1985 and 15,800 persons by the year 2000, compared to a population
in 1978 estimated at between 6,700 and 7,200 (refer to Section

2.8 .1).

In the period from 1969 to 1979, the average cargo tonnage through
the Nome Port amounted to between 4.6 and 4.9 tons per person per
year, with no meaningful trends of iIncrease or decrease iIn evi-
dence. Therefore, using a Ffigure of 4.75 tons per person per year,
the following cargo projections resulted:

Projected Service Total Incoming General
Area Population Cargo and Petroleum
Year (Nome Census Div.) Products through Nome
Base Year (1979) 7,000 33,250*
1985 9,500 45,125
2000 15,800 75,050

* Compares with actual of 33,100 tons (refer to Table 6)

utilizing a rate structure equivalent to 15.0 times the Anchorage
rates results iIn annual revenues for the Nome Port as follows:

Total Incoming Annual Revenues

General Cargo £ Recld from Port

Year Petroleum Products Charges & Fees
Base Year (1979) 33, 2-0 $331,250
1985 45,125 $450,000
2000 75,050 $750,000

This amounts to an average rate of $10.00 per ton or about $0.50
per 100 pounds of cargo.



In addition, other port revenues will accrue from sources which
cannot, at this time, be adequately quantified. These include:

1. Docking of workboats related to petroleum exploration,
development, and production, primarily for the purpose
of securing provisions and supplies, and transporting
.work crews and equipment.

2. Docking of fishing vessels operating inNorton Sound
and nearby Fisheries, primarily for the purpose of
securing provisions and supplies.

3. Docking of vessels for the purpose of receiving minerals
mined iIn northwest Alaska for transport to Japan or the
"lower 48".

4. Docking of vessels and transshipment ofcargo related to
petroleum development activities on the Beaufort and
Chukchi Seas. This may include export of quarrystone
for oil drilling island construction in these areas.

5. Leasing of land within the port complex to private firms
for the purpose of constructing and utilizing operations
and storage buildings, fuel facilities, repair facilities,
and similar structures, as well as for open land for
container storage and other types of storage.

The above revenue items could add significantly to the revenue
projections derived from incoming general cargo and petroleum
products. The complex and speculative nature of this income re-
quires that an accurate determination of this element of potential
income must await further study in Phase B of the planning effort.
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1.3 ECONOMIC CONCLUSIONS

It is anticipated that the annual cost of debt service, operation
and maintenance activities of the port of Nome will exceed the
income generated by the Port. This conclusion 1is somewhat specu-
lative iIn part due to the inability of accurate forecasting of

the extent and magnitude of developments in the petroleum, mining,
coal and fishing industries. It does seem clear, however, that
the income generated from port operations will exceed the cost of
port operations and maintenance. Given the rather conservative
port income scenario that anticipates income from the projected
population growth only, the income roughly equals the yearly cost
of port operations and maintenance. IT other more optimistic
scenarios develop that would increase port traffic, iIncome levels
would rise accordingly. The highly speculative nature of economic
forecasting for Nome dictates that it be limited to those elements
that seem most plausible. This has been our objective ard it is
upon this premise that our preliminary economic evaluation is
based.



9.0 CONCLUSIONS

The planning, engineering and economic analyses undertaken 1in

this report conclude that construction and operation of a deep-
draft port facility in Nome, Alaska, is feasible from a function-
al, operational, and environmental standpoint. This conclusion

is based solely on the expected growth rate of the city and region
although additional growth-inducing factors are considered
{petroleum, mineral, Tfisheries development), these rather specula-
ting elements are not judged to be necessary for the port to
succeed. It has been determined that port income will roughly equal
the expected port operation and maintenance costs. A primary re-
quirement for the economic viability of the port project is the
ability of the State of Alaska to finance the initial costs of land
acquisition, engineering design, and construction of the port
facilities. The level of income generated by the port is not an-
ticipated to absorb the toLal construction costs assuming even the
most optimistic regional growth scenarios.

The port complex will be composed of onshore cargo storage/handling
facilities connected to the offshore terminal by a 3600-foot long
rubblemound causeway, as shown in Figure 9.1. The port facility
will accomodate vessels with maximum drafts of 22 feet. At the
offshore terminal, general and containerized cargo will be handled
by vessel-fixed cranes as well as a dock-based mobile crane. Fuel,
water, electricity and telephone services will be provided at dock-

side .

The site selected for the location of the onshore terminal is on
an elevated plateau just west of the Snake River. This site is
convenient to the city and city services and will lead to reduced
dredging requirements at the present harbor due to the sand block-

ing effect of the causeway.

Onshore area requirements for the cargo storage/handling activities
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transfer system in the future.

The existing harbor at Nome (in the Snake River) 1is envisioned
as a small craft harbor with an anticipated vessel capacity of
80-100 boats. It is believed that the presently authorized depth
of eight feet will not be required for the Snake .River and that
small craft traffic within the present harbor will be limited to
vessels drawing four feet or less. ;

Environmental concerns that have been identified appear hot to
be of the nature or degree that would prevent port construction
or operation. These concerns include:

0 Longshore Sediment Transport;
o Ice Movement and Forces;

o Salmon Spawning;

o Crab Fisheries;

o0 Expected Regional Growth;

0o Structural Foundation Support;

0 Cultural, Archeological Concerns.

Permitting requirements for the Port of Nome have been identified
and include the U.S. Army, Corps of Engineers, Alaska Department
of Transportation, Alaska Department of Fish and Wildlife, as
well as other state and federal agencies. The total time to pro-
cess all permit applications is 12-18 months, however, if opposi-
tion to the project is slight it is conceivable that this time
requirement would be reduced.

9-1 RECOMMENDAT IONS

Based on the findings of this report, it is recommended that the
City of Nome initiate the following tasks iIn order to expedite
the construction of the Port of Nome:
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D

2)

3)

4)

6)

Obtain specific data at the proposed port site to
properly describe site geology, offshore bathymetry
and onshore topography.

Undertake negotiations to procure onshore land from
present owner.

Conduct tidelands survey to allow State to grant
ownership to the City of Nome for the offshore lands
existing between the city limits and a line located
two miles offshore.

Conduct refined economic assessment to bitter quantify
the expected port income given various development
scenarios.

Organize a citizens committee andassign specific
responsibilities to establish the means to obtain
financial support from the State for the port facility.

Provide site and contract specific guidance to Tetra
Tech 1n order to proceed with development of Port of
Nome Master Plan (Phase B of ongoing study).
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