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FORE WORD

Appendix VIII , Navigation , contains a detailed The Puget Sound Task Force consists of ten
repor t on the navigation component of the Compre - members, each rep resenting a major State or Federal
hensive Water Resource Study of Puget Sound and agency. All State and Federal agencies having some
Adjacent Waters. It is one of the technical appendices authority over or interest in the use of water
providing supporting data for the overall water resources are included in the organized planning
resource study. effort.

The Summary Report is supplemented by IS The published report is contained in the follow.
appendices . Appendix I contains a Digest of Public ing volumes.
Hearings. Appendices II through IV contain environ- SUMMARY REPORT
mental studies . Append ices V through XIV each
contain an inventory of present stat us , present and
future needs , and the means to satisfy the needs, 0 E
based upon a single use or control of water. Appen . I . Digest of Public Hearings
dix XV contains the formulation of basin plans. II. Political and Legislative Envir onment
“~~~ The purpose of this app endix is to invento ry III. Hydrol ogy and Natural Envir onment
the present terminal facilities, harbors, channels, IV. Economic Environment
small boat harbors , and related industrial develop- V. Water .Related Land Resources
ment; evaluate the future needs for new development V. a. Agricult ure
to meet the predicted population and industrial b. Forests
growth; and propose a single purpose plan to meet c. Minerals
the immediate and long term needs for wate rborne d. Intensive Land Use
transport facilities. e. Future Land Use

River-basin planning in the Pacific Northwest VI. Municipal and Industrial Water Supply
J was started under the guidance of the Colunth ia Basin VII. Irrigation

Inter -Agency Committee (CBIAC) and completed VIII . Navigation
under the aegis of the Pacific Northwest River Basins LX . Power
Commission. A Task Force for Puget Sound and X. Recreatio n
A~ acent Waters was estab lished in 1964 by the XI. Fish and Wildlife
CBIAC for the purpose of making a water resource XII. Flood Control
study of the Puget Sound based upon guidelines set Xlii. Water Quality Control
forth in Senate Document 97,87th Congress , Second XIV. Watershed Management
Session. XV. Plan Formulation
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8-6L Port facilities at Seattle , Washington 8.14
8-6R Port facilities at Seattle , Washington 8-15

8-7 Cedar-Green Basins , Waterfront terminal and industrial sites 8-16
8-8 Cedar-Green Basins, small boat harbors 8-19
8-9 Cedar -Green Basins , small boat harbor sites 8-22
9-1 Tacoma Harbor , Washington 9-2

9-2L Port of Tacoma facilities 9.6
9-2R Port of Tacoma facilities 9-7

S - 9-3 Puya llup Basin , Waterfront terminal and industrial sites 9-9
9-4 Puya llup Basin, small boat harbors 9.11

.4 9-5 Puyallup Basin, small boat harbor sites 9-13
10- 1 Olympia Harbor , Washington 10-2

lO-2L Port facilities at Olympia , Washington 10.8
l O-2R Port facilities at Olympia , Washington 10-9

• 10-3 Nisqua lly-Deschutes Basins , Waterfront terminal and industrial sites 10-10
10-4 NisquaUy-Deschutes Basins, small boat harbors 104 1
10-5 Nlsqualiy-Deschutes Basins , small boat harbor sites 10-12
11-1 Port Townsend, Washington 11-2
11-2 Hammersley Inlet , Washington 11.3
11-3 Port Gamble Harb or , Washington 114
11-4 Port Orchard Bay, Washington 11-5
11-5 KIngston Harbor , Washington 11-6
11-6 West Sound Basins 11.13
11-7 West Sound Basins, small boat harbors 11.14
11-8 West Sound Basins , small boat harbor sites 11-15
12-1 Port Angeles Harbor , Washington 12-2

1 2-2L Port facilities at Port Angeles, Washington 12-8
1 2.2R Port facilities at Port Angeles, Washington 12-9
12.3 Elwha-Dungeness Basins , waterfront terminal and industrial sites 12-10
1 2-4 Elwha-Dungeness Basins, small boat harbors 12-1 1
12-5 Elwba-Dungeneu Basins , small boat harbor sites 12-12
13-I San Juan Islands , small boat harbors 13-2
13-2 San Juan Islands, small boat harbors sites 134

xl
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V
INTRODUCTION

The navigation resources of the Puget Sound boating is readily available to all residents with the
Area , combin ing deep water ports easily accessible Area having one of the highest per capita parti-
from the Pacific Ocean with sheltered waterways and cipation rates of any area in the Nation . The
saltwater beaches is a priceless heritage for future accommodation of these demands makes navigation
generations. The use of this resource requires cooper- one of the most important components of the
ative planning on a continuous basis to insure that the Comprehe nsive Study of Puget Sound and Adjacent
needs for commercial developments are met in a Waters. This appendix assess the present situation of
manner which pre serves environment. Navigation use navigation , including pleasure boating, evaluates its
of the Puget Sound Area has been one of the several future demands and presents an orderly plan for
reasons for its rapid economic growth. The deep accommodating these needs.
waters can serve the largest ships afloat. Pleasure

PURPOSE AND SCOPE

The objective of the navigation study was to industrial development. Future demands for terminal
develop plan s for navigation improvements to meet facilities and water transport oriented industries were
foreseeable shod- and long-term needs of shallow and projected as were waterborne commerce and moorage
deep draft commerce , transport oriented industry , demand by pleasure craft . From these projections and
and recreational boating. The study included an the inventory of existing facilities , needs for future
inventory of harbors , channels , small boat basins , navigation - related development were determined.

• terminal facilities and support areas , vessels, water- Plans were then formulated to meet the needs. In
borne commerce, water -oriented industries , and po- keeping with the methodology employed in the com-
tential sites for navigation related developments. prehensive study of Puget Sound and Adjacent
Investigat ions were made of existing problems related Waters the navigation study was undertaken on a
to physical limitations of chan nels, harbors , terminal single-purpose basis with no attempt made to resolve
facilities , support areas , and water transport oriented possible conflicts with other resource uses.

DESCRIPTION OF AREA

PHYSICAL ENVIRONMENT feet. There are 10 major ports with deep water access
Gassual to the Pacific Ocean. Twenty rivers flow into Puget

The Puget Sound Area lies in the northwest Sound and its adj acent waters.
corner of the State of Washington , betwee n the In the Cascade Range to the east , the higher
Cascade and Olympic Mountains with near sea level ridges generally reach an altitude of 8,000 feet in the
lowlands forming a trough about 50 miles wide as north and 5,000 feet in the south. Rising prominently
shown on Figure 1-1. Its 13,367 square miles of land , above this ridge line are Mount Baker (10 ,778 feet);
and inland water vary from bare glacier covered peaks Glacier Peak (10,541 feet); and Mount Rainier
through forest covered slopes to fertile farmlands and (14,410 feet). The Olympic Mountain Range to the
urban centers on river deltas and shorelands. Between west Is generally lower in altitude than the Cascade
Vancouver Island in British Columbia and the main- Range . The sharp peaks and ridges that characterize
land of the United States , lie nearly 2,500 square this mountain range reach altitudes of 6,000 feet.
miles of almost landlocked salt wat er forming Puget These mountain ra nges protect the Puget Sound
Sound, Georgia Strait , Hood Canal, and the Straits of Area from the cold Arctic air and the ocean storms.
Juan de Fuca. The controlling depth in the Straits is Maritime air which enters from the south has a
200 feet , while Puget Sound has depths of over 900 moderating influence on the climate in both winter

1.1

•-~~~~~-5 •—,•——-—-- —.5— ,’ —5- •-‘~ 5’.. 5 .5 -

- - ~~~~- -- - -_ - ~~~- -~~~~~- - - -- - -~~~~~~~~~~_ _ _ _ _  _ _ _ _ _ _ _



______________________________________________________________________________ - V

CANADA
_______ — ~

.
— 

UNITID STAT IS  — — !
~~.~

:t NOOlUACk ~~~~~~AS BASIN ~~~~_ ‘
- 

.

- . ‘. - ., .-. . (I’, I.

~

..
“ 

. 

~ —- 
____ .pø,

-. I&*G T CO (
• 

— .....~~~~ “.

• — 
S K AG IT— SA ISH BASINS J”I 

. 
.... ~.. 

I,.... 
•~~

•

- 

~~
-
~~
--

~~~~~
-— /

/

~ ~~ 

-

~~~~~~~~~~

-

~~~~~~~~~~

-— ~~~~~~~ 

~~~ 
-—-

~~~~~~~ ~

- 

STILL UAMISH BASIN 
~~I

~ 

‘
\.— ‘ r (

-‘ S.-., /.J ~O ISII  . 
. 

~.-.._ ‘—I ~~

“~ I .
~ 

‘I 
‘ 

~.. .
~ ~~~~~~~~ ,I\ I— ELW HA—DUNG S N US~~. . - 1

~, 
BASINS ‘,.\ . ,, ,

. -J -.- ~ ,•

I I’. . ..., •._,a ~~~~~~~~~~ ~~~~~~~ .( • S o .
~,J ... ~. - -~~-r~

~~~~ ~.
;:- - 

:.:: : J.. *

~~~~~~~~~~~~~~~~~~~~~~~~~~ ~

‘ I SN HOMISH BAS IN 

~~ 

SI

•n uIrew 
. ..4._ /

WIS OUND~~~~LSIN S :..-.. “
~~~~ 

‘

~
$ ‘

~~~~ ~~~~~ - 
.‘ ..• r’ . ,,

~~,

CI DAR—O REI N BASINS “

~-
‘ ‘

\~ :_ 
II 

••• •~••
•

I . 

.5

pu,A,Iu, 
~4...j as~~. — ,•,

~ 
‘ 

C 
•

~~~~
— ._ ~~~~~ 

) .PUYAL L UP BASIN
--.- ~~ 

)
NISQUA L — DB 5CHUTES I_ 

~~
“\ J

$..I. I. M II.. 

“
~

‘ S19 ~I
~~ 

- - 
l~S SB

PUGET SOUND AND ADJACENT WATE RS 
~~~~b

STUDY ARIA

h i m . k. hi Pa,~~ kvad Aria

FIGURE 1-1
1.2

— —~~ —- -.— ‘ ~. —,-—,— —---. ~~~~~~~~~~~~~~~ 
~~~~~~~~~ 

‘ ‘ ‘ -
~
‘.5 - ‘

~
‘
~ 

- - - • 5- 5- 
~~~~~~~~~~~~~~~~ — - - -

~~~~~~~~~~~ 
— ——.‘—

~~~~~~~
—-—

~~
—- -

~~~~~ 

- • 

~~~~~ ~~~~~~~~~ 
— -

~
- -

~~~
-- •—

~~ ~~~~~~~~ ~~~~~ ~~~
-.. - -~~ -.--



and summer. Mea n annua l pre cipitation varies from during the period 193 1-1960 aver aged about
less than 20 inches in the lowlands of the Elwha- 38,865 ,000 acre-feet per year. Average annual runoff
Dungeness Basins to 120 to 180 inches along the ranges from 15 inches in some of the northern
upper reaches of the Cascade Mountains. Seventy-five lowlands to as much as 140 inches in a few mountain
percent of the precipitation occurs in the 6-month area. Additional climatic and hydrological data are
period , October through March , with winter precipi- given in Appendix Ill , Hydrology and Natural
tation falling as rain below 1 ,500 feet altitude , as Environment.
snow or rain between 1 ,500 and 2 ,500 feet , an d as
snow at the higher altitudes. Although extreme ly
warm te mperatures as high as 95°F to 100°F, have
been recorded in the lower valleys, high temp eratures
usually range from 85°F to 90°F to 15 days per year. S -

Mea n te mperatures ra nge from 70°F during the 
~~~~~~~~~~~~~~~~~~~~~ ______summer to 30°F to 40°F during the winter. 

_______ 

- 

**. ~• 
~~~~ 

-

~~~~~~~~~~~~~~~ ~~~~

• 
~~~~~~~~~~~~~

—

~~~~~~~~~~~~
fr - i~j~PHOTO 1-1. Marine waterways cover about 2,500 PHOTO 1-2. Mountains and forested foothill typify

square miles, giving a maritime air to the Puget Sound upper reaches.
Area.

The rivers of the Puget Sound Area vary from a Tides and Currents
few miles to 135 miles in length. Glaciers, located at The mean daily (or diurnal) range of the tide in
the higher elevations are the source for many of these the Puget Sound Area varies from 7.20 feet at Port
streams, extending stabilizing influences on summer- Angeles to 14.45 feet at Olympia. The maximum
time low flows. The upper portions of most basins are range varies from 143 feet at Port Angeles to 22.5
characterized by narrow mountain valleys with steep feet at Olympia. At Seattle , in Elliott Bay , the mean
gradients which drain forested areas . In the lowlands , daily range is 1130 feet and the difference between
rivers follow meandering courses across the flood maximum observed high tide and minimum observed
plains. The total runoff for the Puget Sound Area low tide Ii 19 .3 feet .

______  

1-3 
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• b

In Admi ralty Inlet and Puget Sound the tidal sea , between 47 degrees and 48 degrees of
currents are subject to daily inequalities similar to latitu de , he entered sailing t herein more than
those of the tides. 20 days; and at the entra nce of the said

- - 
• stra it there is, on the north west coast there-

of , a great headland or island with an
exceedingly high pinnacle or spired rock ,

H 

_ _ _ _ _

_____________ ___________ like a pillar thereon.”
Two centuries later , in 1792, Captain George

Vancouver , commanding the ships Discovery and
______ 

Chatham, passed the mouth of the Columbia River
without finding any entrance . On the afternoon of 28

• _

Apr il 1792 his ships anchored off Destruction Island
____________ because of a sudden calm. He had sailed some 300

_______________________________________________ miles along the west coast of “North America”_

without seeing another human being, but in sight of a
beautiful , fertile , wooded shore . The next morning,

______ _______ 
while still anchored , he caught sight of another vessel
coming up over the western horizon , with the Stars
and Stripes at the masthead. It was the Columbia , 19

--

months out of Boston , commanded by Robert Gray,
who had entered Puget Sound and discoveredPHOTO 1-3. Picturesque streams , deep river canyons ,
Victoria harbor.and midland plateaus lie between the mountains and

Captain Gray generously revealed all his dis-lowlands. coveries to Captain Vancouver , who than sailed
northward to Cape F lattery and entered the Straits of)
Juan de Fuca , spending the greater part of May and

HISTORY June exploring Hood Canal and Puget Sound. Van-
couver’s crew included Second Lieutenant Peter

Although three centuries af ter the discovery of Puget, f or whom Puget Sound is named. Other crew
America , the Pacific Northwest was still an unknown members for whom landmarks were named were
wilderness to the people of Europe , it actua lly was Lieutenant Joseph Baker (Mt. Baker) and Master
visited many times from the sea. Joseph Whidbey (Whidbey Island).

The initial visit was on the first centennial of In 1833, the first white settlement on Puget
Columbus ’ discovery of America by a Greek pilot Sound , Fort Nisqually , was built by the Hudson ’s Bay
sailing under the Spanish flag , under the name of Company on the delta of the Nisqua lly River. Two
Juan de Puca. He claimed that in 1592, sailing along years later this outp ost became the home port of the
the west coast of North America , he had entered a first Pacific Coast steamer , the Beaver . About 1845,
broad strait while searching for a Northwestern the McAllister family settled at Tumwate r , found ing
Passage . His discovery was recorded in a book titled the first American settlement on Puget Sound.p “The Pilgrims ” publishe d in 1625 , as follows: When the settlers migrated westward , they did

j “1 met in Venice, in 1596, an old so in search of farm land; however , those who came
Greek mariner called Juan de Fuca , but • to the shores of Puget Sound were initially drawn
whose rea l name was Apostolos Valerianos, there because of the forests. They found that the

• who stated that in 1592 he sailed in a small shore s of the Sound were lined with tall , virgin timber
carave l from Mexico in the service of Spa in of the finest quality. The proxi mity of this type of
along the coast of Mexico and California timber to tidewater answere d the need for piling and
until he came to the latitude of 47 degrees, ship spars developing elsewhere on the west coast. As
and there , finding that the land trended a result , logging operations were soon underway .
north and northeast , with a broad inlet of Puget Sound soon was attracting ships which
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ot herwise might have entered the Columbia River for Port authorities and private industries are
.5 lumber cargoes. An early pap er stated , “every vessel responding to the increasing shipping demands by

can save from five to six hundred dollars in pilotage actively improving and expanding the ir terminal
and towing by coming to the Puget Sound after the ir facilities. Adequate facilities are necessary to sustain
cargoes , instea d of the Columbia River.” The Coast the region’s economic growth as related to water
Survey of 1855 listed 16 sawmills on Puge t Sound transp ortation.
with a total output of 85,000 board feet of lumber
per day. PRESENT DEVELOPMENT

By 1855, shipments were going to many points
along the west coast and to wor ld markets as well. By Economy
1913 , the newspaper at Po rt Townsend reported The Seattle , Tacoma, and Everett metropolitan
5 ,943 $26 tons of commerce cleared by Puget Sound areas contain a large and growing industrial corn-
ports, most of which was timber or timber prod~icts. munity that is heavily oriented toward activities , in

The Puget Sound Area today supports a large aerospace , shipbuilding, maritime trade , transports.
diversified , forest based industry. Local manufactures tion and diversified manufacturing . The Boeing Corn-• of lumber and other timber products prov ide a large pany’s aerospace industry constitutes the Area ’s
share of the natio nal demand for timber products . In leading industrial employer . These cities also serve as

• 1962, the Puget Sound Area supplied approximately the major shipping and trading centers on Puget
8 percent of the softwood lumber , 12 percent of the Sound, which has many inlets, bays, and harbors, and

• softwood and 34 percent of the wood pulp consumed fine deep-water facilities for ocean-going veseels.
.5 

ut the United States. .5 

Government activities also play a major role in
The purchase of Alaska in 1867 and the -the economy. The Puget Sound Naval Shipyard,

subsequent discovery of gold in 1897 caused a second largest industrial employer in the Area, dom-
• dramatic increase in activity on the Seattle water- m ates the economy of Bremerto n and the Kitsap

front. Short ly after the advent of dry land farming in peninsula. M~~hord Air Force Base and Fort Lewis
eastern Washington , northern Idaho and Montana ~ are major sources of personal income in the Tacoma
about 1866, wheat and other small grains were area. Activities providing government services con-
exported overseas through Seattle. The tonnage of tribute heavily to the economy of Olympia, the State
small grain exports from Puget Sound ports averaged capitol, and vicinity.
1.3 millIon tons annually from 1956 to 1965. In the remainder of the Area, economic actl-

The Puget Sound Area emerged from a pioneer vities center around forest product industries, corn-
way of life In slightly more than a hundred years. mercial fishing, farming, and miscellaneous light
Approximately two million persons, or about 60 industries.
permiit of th. population of the State of Washington Accompanying the desirable effects of im-

.5 now live in this Area. proved and expanded economic opportunities are
Although the waterborne commerce of the area changes in population distribution and further urban-

~ did not recover from the slump of the 1930 depres- ization , increasing the demands on shoreland along
sion years until the 1950’s, the trend has been for saltwater bodies. in addition, the increase in pop-

• general increase for more than 10 years. Foreign and ulation accompanying the economic growth produces
domestic coastwise traffic increased from about additional requirements for recreational sites. These
11,000,000 tons In 1932 to over 17,000,000 tons In demands reduce the acreage available for Industrial
1966. DurIng this same period the annual domestic and commercial use. This accelerating need for
internal traffic in the area increased from about ~~~ atiot~al land pTomIses to continue as the Area
20,000~)00 tons to 24,600,000 tons. The total becomes more industrialized.
watsiborne traffic hes averaged about 45 millIon tons The population trend in the Puget Sound Area ,

I for the five years ondudisig In 1966. Major contrib- In keeping with increased industrialization, displays
uteri to the increasing waterborne traffic are: forest rapid growth. Census figures show nearly a 10 percent

I products, fi~sedss, oil refineries, aluminum pro- increase between 1960 (1 ,768,000) and 1965,
~~~~~~~~~~jc.jsjocai constiij stion, aerospac. and (1,942,700). Since 1940, the population has more

I r.kted ind~~~he. than doubled.
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PHOTO 14. The urban skyline—Seattle , Washington.

Census estimates for 1966 include 14 cities in 
~~~~~~~~~

‘
~ j  • ,

- : ‘-  - • 
- 

•
~~

- -

the Area with populations greater than 10,000. There !~ -~ 
-

is an uneven distribution of population resulting from
di fferences in topography, ~ccessibiity, and recen t
industrialization. Nearly 75 percent of the populace
resides in or adjac ent to the Everett , Seatt le and
Tacoma metropolitan areas. In contrast , the western
and northern portions of the Puget Sound Area are
sparsely populated. The rapid increase in population - .•- - - ••.

will likely contin ue and will place an added burden - - •

on the water and land resources. • • 
‘

Land U and Transportat ion 
.5

Land Use and Owninhip. The present pattern .4 t
of land use ranges from areas with intense residential,
commercial, and industrial concentrations to undevel- PHOTO 1-5. AgrIculture and forest harvesting sup-
oped cutover lands and areas of second-growth port many small communities, which contain only a
timber. A general land use picture is shown on Figure small percentage of the population.

• l-2 andinTab le 1-I.
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Forest land predominates and accounts for 82 ,. - -~- ~~~~~~~~~~~~ 
.5 ________

percent of total land use . The area contains seven _______________________________________________
million acre s of forests , most of which are capable of _________

State and private ownersh~ 
____ .5 

_ _ _ _

dairying and poultry raisi ng. Crop lan d is well estab- ______ .

lished in the river valleys of the Nooksack , Puya llup,
Green and Sammamish , Skagit and Elwha -Dungenes s PHOTO 1-6. Manufacturing, shipping, trading and
basins (See Figure 1-1) . Crop and past ure lands are financial activities , with dense urban build ups, center

- around natural harbo rs.

t
PHOTO 1-7. Commer cial use of land —downtown Olympia.
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not extensive in the Area , but the resulting produc- Omaha , Kansa s City, St. Louis , Denver and points
tion is very important to the general economy. east of the Mississippi River. Three lines have con-

Urban buildup accounts for five percent of nections with the Canadian lines to the north , and

tota l land use of the Ar ea. Most urban development , three lines have connections to the Portland-
to date , is found adjacent to the shores of Puget Vancouver area and thence to the south and east.
Sound and in the lowlands. Heavy industry is Two lines have connections to the Grays Harbor area
concentrated along the shores of Commencement Bay an d one has a branch line to Breme r ton. A line from
and Elliott Bay, on the tidef lats near the mouth of Port Townsend to Port Angeles is served by rail-barge
the Puyallup River , an d in the lower Duwamish Rive r connection.
area. Developed lands are concentrated in the Central Numerous modern freeways , highways, and

Division where the Seattle-Tacoma-Everett metro- roads serve t he Area . The principal north-south artery
politan and industrial complex and numerous small is Interstate 5. Highways crossing the Cascade Mount-
cities and st ’burban residential areas comprise ap- ains include U.S. Routes 2 , 10, and 410. The western
proxi mately two-thirds of the Are~’s total urban land portions of the Puget Sound , on the Olympic
use. Inland waters—streams and lakes—make up about Peninsula , are served by U.S. Route 101. Over 150
two percent of the total land use. The fresh waters truck lines provide common contract , specialized
are utilized for outdoor recreation , salmon spawning tran sport.
grounds, various types of industr ial operations and The largest airport for both passenger and cargo
domestic wate r supp ly. The presen t pattern of land traf fic is the Seattle-Tacoma International Airport ,
ownership in the Area is 41 percent Federal , 11 but there are a number of smaller airports in various
percent State and local , and 48 percent private. Most communities of Puget Sound. Domestic service is
of the Federally-owned lands lie in the national provided by seven major airlines. Service to Alaska is
forests and national parks. provided by four air lines. There are two transpacific

The major centers of urban population are air lines and two lines provide direct service to
loca ted in the lowlands along the east shore of Puget Europ e. Major airlines handle import air cargo (in
Soun d—Seattle (580,000)1 , Tacoma (156 ,000) and connection with Trans-Pacif ic steamship lines) on
Everett (52 ,000). Along the west shore of Puget Sea-Air rates.
Sound , the largest city is Bremerton (36 ,900). The From half a dozen lumber ports , a comp lex of
most important urban center in the north is the city ports now serves t he reg ion. Figure 14 shows the
of Bellingham (36,500). The cities of Port Angeles location of major ports and gives information on the

(15,800) and Olympia (21 ,400) are the urban centers controlling depth at the harbor entrance , facilities
in the western part of the area , avai lable at the ports and present valuations. The

At t he present time , the combined population tota l va luation of waterfront facilities at these ports
of Seattle and Tacoma represent about one-third of was estimate d at approximatel y $100 million on a
the tota l population of the Area , and when suburban depreciated basis in 1967. The controlling depth at
areas are included their share increases significantly. the ha rbor entrances at most ports is practically
As these cities and the city of Everett continue to unlimited , while at waterways an d at berths along
expand , a single urban area extending fr om Tacoma docks , the controlling depth varies from 25 to 70
on the south through Seattle to the city of Everett on feet . These ports are among few natura l harbors of

the north will develop, the world which can handle “super bulk carriers ,”
such as the “Manhattan ” which has a draft of 51 feet

Transportation . The Puget Sound Area is served fully loaded.
by all forms of transportation . Figure 1-3 shows the Ports of the Puget Sound Area have the full
principal transp ortation routes. range of facilities required to handle both bulk and

Four major transcontinental railroads: North- genera l cargo efficiently, including containerization
em Pacific, Milwaukee Road , Great Northern and facilitie s and backup areas. Many of the ports provide
Union Pacific offer direct routing s and expedited small boat moorage facilities for recreation boating
service between Seattle and Chicago , t he Twin CitK.~, and acco mmodations for commercial fishing fleets.

Registered pleasure boat ownership was about 62 ,000
in 1966, creati ng large demands on small boat

11967 ,.tim.tsd population. Pl.nning and Community facilities. In 1964, 48,000 persons were employed
Affai rs Agsncy, Stat. of Washington . directly , or were engaged in work dependent on

I—I l
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Major Ports of Puget Sound

SIWNOHAM

.5 
2 NACORTES

PORT ANGELES 3 EVERETT

4
SEATTl E

a

.5 - 5 TACOMA

~ OLYMPIA

Controlling No. of Berths—l9 66
Major Ports Depth at Other Other

of Harbor Entrance General Commercial Bulk Forest Bulk Dry Liquid
No. Puget Sound (feet) Cargo Fish Grain Products Petroleum Bulk Bulk

I .  Bellingham Unlimited 7 15 — 9 I I  S
2. Anacortes 50 4 14 — 3 I I  I -.
3. Everett Unlimited I l  2 — 26 7 2 2
4. Seattle Unlimited 45 17 2 32 52 35 5
5 . Tacoma Unlimited 15 I 2 29 I I  14 2
6. Olympia 40 5 -- -- 17 5 2 —
7. Port Angeles Unlimited 7 4 — 4 3 4

FIGURE 14
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p
waterbo mne commerce . The total estimated direct
value of goods, services, payro ll and sales, related to
waterbor ne commerce , amounted to $ 1.1 billion .

The ferry system operated by the State of
Washington connects the eastern shore of Puget
Sound with the many islands, the Olympic Peninsula
and Vancouver Island , B.C . The ferry route s are
shown on Figure 1-3.

.5 PHOTO 1-9. Port of Edmonds , boat basin.

METHODOLOGY

DELINEATION OF hydrolog ic area was expanded to whole counties and
STUDY AREA regrouped into the three divisions tabulated below:

North Central.5 Nat ural topographic features divide the Puget Whatcom Snohomish CIallamSound Area into 11 drainage basins (Figure 1-1). S~~git King JeffersonThey are : Nooksack -Sumas, Skag it-Samish , Stilla- Island Kitsap Masonguamish, Snohomish, Cedar.Green , Puyailup, Nis- San Juan Pierce Thur stonqua lly-Deschutes, West Sound , Elwha-Dung eness, San
Juan , and Whidbey-Camano. Ridgelines running from This expansion was necessary to conform with
the slopes of the Cascade or Olympic Mountains to the availability of essential economic data . The
Puget Sound bound each of these basins except the economic activity in the addi tional land area is
latter two , which are island grou ps. The other nine nomina l due to the sparce population and Large
basins share similar topographic characteristics: one Federal land holdings , therefore , the findings are
or more rivers , mountainous terrain in the upper considered to be representative of the smaller area.
reache s, deep valleys and canyons in the central Waterbo mne commerce projections were based
portions, and plains and deltas in the lowlands , on historical trends for various commodity groups

and kinds of traffic with consideration given to
related water transport oriented industry projections.

PROCEDURE Future terminal land use needs were based on
projected tonnages and the following general assump-

.5 The inventory phase of the study was based tions: (I) IncTeased terminal cargo handling effi-
upon information available as of 1966. Reliance was ciency: (2) cooperati ve regional development. Land
placed upon published and unpublished reports , data area forecasts were developed for water transport .
from ongoing specific project studies and port devel- oriented industries by considering historical land use
opment programs. Projections of economic growth of trends and future economic trends projected for
Puget Sound Area for the years 1980, 2000 and 2020 select industries.
are given in Appendix IV and are summarized in The future numbers of pleasure boats In the
Table 1-2. For purposes of the Economic Study the Puget Sound Area were projected on the basis of

1-14 
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The ;hnd an iltheswere edunated

NAVIGATION , LEGISLAT ION AND AUTHORITIES
The Federal Government, the State of Washing- mooring, explosives handling, pier safety, and harbor

ton , county, city and port authori ties exercise juns-
diction over the various phases of inland nav~atioit . e. Port Districts are organized in the State ofa. The Federal Government is responsible for Washington as municipal corporations under the laws.5 

health, quarantine, customs, ship and safety ~~~~~ of the State with a Port Commission authorized tolions. It maintains coast guard and lighthouse acquire by purchase or condemnation, land , property,services, constructs and maintains river and harbor leases or easements necessary for the purposes of theimprovements, regulates the use of nav~abIe W$teI5 Port District. The Port District may construct, oper-and interstate carriers. 
- ate and maintain facilities, equipment or ünproie-.5 

b. The State of Washington through the ~~~ ments necessary for the operation of the port . It isties & Transportation Commission regulates the duty of ~ Port Conminsion, before cleating anyintrastate carriers, warehousemen, and pubhc utili- improvements, to adopt a comprehensive scheme of
harbor improvement in the Port District.c. County government’s responsibihty I~ For more specific information concerninguseally limited to county owned public landings. related laws and legislation see Appendix 11-Politicald. City governments through a port warden and Legislative Environment.J will generally exercise control over speed of vessels,

1-1 5
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PUGET SOUND AREA

PRESENT STATUS

The present status of navigation in the Puget Po RT DISTRICTS
Sound Area begins with a description of the port AND
districts , and deep draft navigation and ferry service . TRANSPORTATIO N SERV ICE.5 Detail is given on harbors and channels , terminal and
transfer facilities, waterborne commerce and small There are 32 active port districts in the Puget
boat harbors. The existing waterfront and industrial Sound Area as indicated on Figures 2-I and 2-2. The
land is then described , following port districts include the entire county ii,

~~~~~~~ 

‘ 
-~~~ ~~~ 

— -

-C,- -
-

PHOTO 2-1. Port indust rial district , T coma, Wash ington

2-1
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which each is located : Seattle , Tacoma , Olympia , Federal Im provements
Bellingham , Port Angeles and Port Townsend . The The Federal Government has 22 authorized
Port District of Anacortes takes in all the islands of river and harbor projects in the Area as shown in
Skagit County plus the east shore of Padi lla Bay while Figures 2-3 and 2-4. The Federal costs for construc-
the Port of Skagit County takes in the remainder of tion and maintenance for these projects are summar-

.5 Skagit County . Each of the other port district ized in Table 2 -I .  The project for Puget Sound and
boun daries are generally lim ited to the specific port its Tributary Waters provides for limited maintenan ce
an d adjacent municipal area . of these waters by snagging and dredging, and for

In 1967 the Puget Sound ports had 2,476 sh ip remova l , in cooperation wit h the city of Seattle , of
arrivals involving 32 steamship lines and 8 tankership floating debris.

.5 
companies . Steamship service from the Area is avail- The harbors and authorized Federal improve-
able wit h the following: ments are discussed further under individual river

basins.
Alaska— 5 lines
lntercoasta l—3 lines TABLE 2-1. River and harbor improvements in the
Hawaii —- i line Puget Sound Area.
Mexico and Central America—S lines Federal Cost to
West In dies & Caribbean Area— 5 lines June 30, 1967
South America—3 lines
Japan , Ho ng Kong, Phil lipp ine , Formosa , Korea and Improvement Construction Maintenance
Okinaw a— 18 lines
Indonesia , india , Pakistan , Malaysia , Vietnam and Anacortes H bor $222,345 $92,528

Bail ingham Harbor 1.692.473 259,588Persian Gulf— 10 lines Blam e Harbor 346.650 7,129
South Seas, Australia and New Zealand—7 lines Edv~~~ds Harbor -- 1
Northern Europe— 12 lines Everett Harbor &
Mediterranean —6 lines Snoho mish River 1,723.744 962,172

South , West & East Africa— I line Hammeriley Inlet 9,000 14.891
Kingston Harbor 288.481 —

In addition to the steamship service lines sum- Lake Crockett 260.240 157,642
mar ized above , 6 barge lines serve Alaska. There are Lake Washington Ship Canal 4.024.297 13.381,052

Olympia Harbor 446,082 180,06010 coastwise carri ers of petroleum and lumber oper- Port Angeles Harbor 470.873 2.895
sti ng for their private use. Local freight in the Area Port Gamble Harbo r 11 .911 22,010
is handled by two lines as well as the ferries. The Por t Orchard Bay 42,804 1,966
Washington State Ferry System carries cross-sound Port Townasnd 480.899 1,489
and inter-island traffIc. Three ferry lines operate Puget Sound and its

between the area and British Columbia and the Tributary Waters 43,337 4,133,162
Seattle Harbor 170,355 1.826,585

Alaska Ferry System operates between Puget Sound Shilahole Bay, Seattle 2.575.092 4.883
and Southeast Alaska. Skaait R iver 99.830 51,740

Stillaguamish RIver 4,234 —

HARBORS AND CHANNELS Swi nomish Channel 808,33k 2,044.315
Tacoma Harbor 2,433.936 51 2.417
Waterway Connecting Port 73.322 139,607

The Strait of Juan de Fuca and the connecting To~~ emd and Oak Bay _________ ________

channels provide natura l deep water access permitt ing Totel $16,228,236 $23,796,434
unrestricted vessel size and speed from the Pacific
Ocean to the many bays and inlets of Puget Sound. ‘Construc~~ by local Interests.
The controlling depth at the entrance to Puget Sound
is shout 200 feet while within the Sound depths of Bridges

.5 over 900 feet are found . The Sound is protected from Bridges over the navigable waters of the Puget
ocean waves and sweHs, but local storm waves can be Sound Area are listed in Table 2-2. The vertical
generated in some reaches up to a maximum of about clearance shown in the table is above mean higji water
8 feet . and in the case of tidal waters only , is also shown

With the deep waters prevailing, harbor and above mean lower tow water. When no vertical
term inal facility development have been possible with clearance I. indicated , the clearance is unlimited in an

open positiOn.

24
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TABLE 2-2. BrIdges over nadg.bIs waters of Pups Sound A,~~
Miles Type 2 Cleuancs (feet) Type3
Above of l4orIz- VãII~~~~~~ of
Mouth Location Owner Bridge ontal LW HW Traffic

.5 NOOKSACK BASIN
0.3 Dakota Creak . Slain. Whatcom County F 58 10 Hwy-P B
9.8 Dakota Crusk, Blam e G. N. Ry. Co. F 26 19 RR

.5 0.8 Dakota Ousk, Bleins wash. Stat. Hwy Dept F 40 14 Hwy-PB

Nookasak R iver
02 MarI etta . Wails Whatcam County SW 88 20 13 Hwy
3.5 S of Fsrndais, Wash, Wails. State Hwy Dept F 4 Hwy-PB
5.8 Fsrndale, Wash. Whatcom County F 102 8 Hwy-PB
6.0 F.rndsls, Wails. 0. N . Ry. Co. SW 102 12 RR
6.4 Ferndsls, Wash. wash. Stats Hwy Dept F 215 7 Hwy-FS
7.0 Firndsle, Wash. Wash . State Hwy Dept F. 215 7 Hwy-PB

16.0 1~4 Mi. SW of Lyndan. Wnts. Wash. Stats Hwy Dept F 206 8 Hwy-PB
17.0 ~ Mi. S of Lyndsn, Wash. F 195 12 Hwy
19.0 Nugints CrossIng 4 Ml. Wash. Stats Hwy Dept

below Deenine. Wails. F 174 11 Hwy

SKAGIT BASIN
R iver

31 North Foek—NeevIll, Skagit County F 120 48 Hwy-PB
5.5 South Fork—Fir Skagit County SW 115 10 Hwy

12.5 Mt. Vansoss Wnds. Stats Hwy Dept SW 105 7 Hwy-P B
16.5 1 Ml. N of Mt. Vernon Wails. Stats Hwy Dept F 110 17 Hwy-PB
17.0 1 Ml. N of Mt. Vernon Wash. Stats Hwy Dept SW 108 10 Hwy-PB
17.8 N of Mt. Vernon 0. N. Ry. Co. SW 80 5 RR
21.8 Ss o  Woollay Wash. Stat. Hwy Dept F 296 14 Hwy-PB
22.0 Se*o Woollsy N. P. Ry. Co. SW 91 10 M R
24.0 $s~ o WoolIsy PUD Skagit City SUS 15 PL
36.0 8.&O Woolisy Wash. Stats Hwy Dept F 296 38 19 Hwy-FB
80.0 Conauls Skagit County F 292 9 Hwy
50. 0 Mutlemount Wash. Stats Hwy Dept F 2fl 6 Hwy

1.5 ~~y Slough—NW of Fir Skagit County F 31 3 Hwy
0.1 Canoe P —Anecortss Wails. Stat. Puts F 150 100 Hwy-P B
0.5 Dacaptlon Pass—Anecortas Wash. State P.t. F 111 104 Hwy-PB
0.2 Swlnomils Slough near

Anicoflss 0. N My. Co. SW 100 13 5 MR .5

0.5 Swiesomlils Slough near
Anacoriss Wash. Stats Hwy Dept VL 100 24 16 Hwy-PB

54 Swlssomtas Slough. LaConnsr Skiget County F 53 45 Hwy-PB
0.5 Sanilsls Rlver—Idlson Skagit County F 30 15 7 Hwy
0.6 Srown Slough, Conway Skagit County F 44 6 Hwy
3.5 Tom Maer. Sleugis—MUllown Skigit County F 60 5 Hwy

STILLAG UAMISH BASIN

0.5 Wait PIus—Swm.ood Wash. Stat, Hwy Dept F 80 46 39 Hwy-PB

8t1*Ispuamih Rlvsr
4.6 Naar Plossnce Snolsombis County SW lB 20 14 Hwy
9.1 Slass.a od Sisohomlsls County F 25 14 8 Hwy-PS

0.1 OeslsSlougls—Stanwood Sssohombo County P 16 12 5 Hwy-PS

2-7 
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TABLE 2-2. Continued

Miles Type Clearance Type
Above of Hori - Vertica l of
Mouth Location Owner Bridge zontal LW HW Traf f i c

SNOHOMISH BASIN
Snohomish River

3.5 Everstt G. N. Ry. Co. SW 100 20 9 RR
3.6 Everett Wash. State Hwy Dept VL 105 49 38 Hwy-FB
3.6 Everett Wash. State Hwy Dept VL 105 49 38 Hwy-PB
6.1 Everett Wash. State Hwy Dept F 184 75 66 Hwy
6.7 Everett Wash. State Hwy Dept F 150 65 55 Hwy
6.8 Everett, Hewitt Ave Wash. State Hwy Dept VL 105 47 37 Hwy-FB

14.9 Snohomish Wash. State Hwy Dept F 296 22 Hwy-F B
15.0 Snohomish Wash. State Hwy Dept SW 115 10 Hwy-FB
15.3 Snohomith N. P. Ry. Co. SW 165 23 AR
15.5 Snohomish G. N. Ry. Co. SW 100 9 AR

1.4 Ebey Slough. Maryaville Wash. State Hwy Dept F 110 52 41 Hwy-FB
.5 1.5 Ebey Slough, Maryssille G. N. Ry . Co . SW 108 16 5 AR

1.6 Ebsy Slough , Marysville Wash. State Hwy Dept SW 110 21 10 Hwy-FB
7.5 Ebey Slough, Everett Wash. State Hwy Dept F 235 26 15 Hwy-P B
1.5 Union Slough, Marysville Wash. State Hwy Dept F 47 17 7 Hwy
1.8 Union Slough. Marysville Wash. State Hwy Dept F 47 16 6 Hwy-FB
0.7 Snoqualmue River , Monroe Snohomish County F 180 20 Hwy
8.5 Snoqualmie River , Ouval l King County F 156 24 Hwy-FB

12.0 Snoqualmie River , Novslty King County F 232 15 Hwy
16.2 Snoqualmie R iver, Carnation King County F 189 15 Hwy
19.5 Snogualmie River , Carnation King County F 176 8 Hwy-FB
3.7 SkykomIth River , Monroe Wash. State Hwy Dept F 290 10 Hwy-FB
4.5 Skykomlils River , Monroe C. M. & St. P. Ry. Co. F 119 3 AR
1.0 Steamboat Slough. Mary evllls G. N. R y . Co. SW 100 19 9 RA
1.1 Steamboat Slough , Mar ysviHe Wash. State Hwy Dept SW 100 20 10 Hwy
1.2 Steamboat Slough , Ma ryaville Wash. Stats Hwy Dept SW 100 20 10 Hwy-P B
2.3 Quilceda Creek , Mary aville Wash. State Hwy Dept F 21 22 11 Hwy-PB

CE DAR BASIN

1.0 Shilshole Bay , Seattle 0. N. Ry. Co. B 150 54 44 RR

Lake Washington Ship Canal .5

1.1 Seatt le, 15th Ave NW City of Seatt le B 150 30 29 Hwy-PB
1.6 Ssattl s , 8th Ave NW N. P. Ry . Co. B 150 16 15 RR

Open 75
2.6 Seattl e. Fremont Ave City of Seattle B 150 32 29 Hwy-F B
2.7 Seattle, Aurora Ave Wash. Stats Hwy Dept CF 525 74 73 Hwy-PB
4.2 Seattle, Freetwy Bridge Wash. State Hwy Dept F 129 128 Hwy
4.3 Seattle , Un iversity Bridge City of Seattle B 175 30 29 Hwy-PB

Open 46
52  Seatt le, Mont lake Bridge City of Seattle B 150 31 30 l-Iwy-FB

Lake Washington
Ssettle—Foatsr Is. Wash. State Toll

E~..rgesan Pt. Bridg e Authori ty RSP 202 Hwy
Seettle-Fostar Is : Wish. Stats Toll

Evergreen East End Bridge Authorit y P 207 57 55 Hwy
Seattle-Foster Is. Wash. State Toll

Evergreen West End Br idge Authorit y F 206 44 42 Hwy
Seett le-Mercar Island Wash. State Toll

Br idge Auth ori ty P 200 Hwy-PB

2~
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TABLE 2-2. Continued

Miles Type Clearance (feet) Type
Above of lion - Vartucal of
Mouth Location Owner Bridge zonta l LW HW Traffic

Marcer li—Eat Channel Wash. State Toll
Br idge Bridge Authority F 200 40 38 Hwy-P B

0.0 Cedar Rlvsr—Rsnton U.S. Air Forc e RSP 80 I ND
1.3 Cedar River-Ranton ,

Logsn Street Wash. State Hwy Dept F 110 7 Hwy-PB

Sammamish River
0.4 Kenmore, Wash. King County F 77 12 Hwy-PB
~ 5 Wayne, Wash. Wash. State Hwy Dept F 38 12 Hwy PB
2.8 Wayne, Wash. N. ~~. Ry. Co. F 50 14 R A
3.6 Bothell, Wash. 103rd Ave King County F 56 15 Hwy-PB
4.6 Bothell, Wash. Wash. State Hwy Dept F 32 12 Hwy
6.0 Woodinville, Wash. N. P. Ry. Co. F 36 13 RR
6.1 Woodinville, Wash. King County F 45 13 Hwy
6.1 Woodinville, Wash. N. P. Ry . Co. F 34 6 AR
8.1 Hollywood, Wash . Wash. State Hwy Dept F 30 7 Hwy-FB

10.1 York, Wash. K ing County F 52 5 Hwy-FB
12.4 Redmond, Wash. Wash. State Hwy Dept F 38 14 Hwy-PB
iaa Redmond, Wash. King County F 53 6 Hwy-PB

GREEN BASIN
Elliott Bay—Saettle

03 East Waterway, W Spokane St City of Seattle F 14 16 6 Hwy-PB
0.4 East Waterway, Klickitat Ave C. M. & St. P. Ry. Co. F 14 19 8 AR

Duvatmlsh Waterway & River
0.3 Seattle, W Spokane St City of Sesttla B 150 38 27 Hwy-P B
0.3 Seattle, W Spokane St City of Seattle B 150 35 24 Hwy-PB
0.4 Seattle, N. P. Ry. N. P. Ry. Co. B 150 19 8 AR
2.5 Seattle. 1st Ave S City of Seattle 5 150 35 24 Hwy-P B
3.8 Seattle, 14th Aye S King County B 125 32 21 Hwy-P B
9.3 Seatt le, Boeing Plant Boeing Airplane Co. F 90 30 20 FB
6.4 2 Ml. S of Seattle Wash. State Hwy Dept F 160 5 Hwy-PS
6.8 Duwsmlsh R iver Bridge Wash. Stats Hwy Dept F 202 5 Hwy-PB
7.4 Allentown King County SUS 150 5 FB
7$ Riverten King County F 120 12 Hwy-PB
9.0 Foster K ing County F 156 7 Hwy-PB
0.8 % Ml. below Tuckwlla G.orge H Eddy SUS 2* 4 PB

PUVALLUP BASIN
Comman~.amant Bay—Tacoma

0.6 CIty Waterway, S 11th St City of Tacoms VL 200 75 64 Hwy-PB
0.5 City Witsrvmy. 14th St N. P. Ry. Co. SW 100 26 16 AR
0.9 City Waterway. 15th St U. P. Ry. Co. SW 100 II S Hwy-AR
1.1 H1lahoa WaNn,ay, 1 11th St City of Tacoma B 160 20 9 Hwy-PB

.5 0.8 Pert lndustslsl Waterway ,
5. 11th St City of Tacoma B 150 1$ 11 Hwy

Puyallup River
0.8 Tacoma I t ith it City of Tacoma VL 150 40 29 Hwy-PB
09 Tasonw, E lIth St C. M .&S t . P. Ry. Ce. SW 120 23 12 AR
1.8 Tacavne,S 2lst $t City of Tacoma P 110 24 13 RH
10 Tacom~ CIsveIusd Wuy &L Q f& P. Ry. Cs. F 136 23 12 HR
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TABLE 2-2. Cont inued

Miles Typ e Clearance (feet ) Type
Above Of Hon . Vertical of
M outh Location Owner Bridge zontal LW HW Traffic

2. 1 Tacoma. Hwy 99 Wash. State Hwy Dept F 175 46 35 Hwy-FB
2.3 Taco ma, Wash C. M. & St. P. Ry. Co. F 135 34 24 AR
2.5 Tacoma. Wash U. P. Ry. Co. F 150 24 14 PR

0.5 Days Island Waterway, Tacoma Pierce County F 48 34 23 H wy-P B
3.5 The Narrows , Tacoma Wash. State Hwy Dept SUS 2,565 170 159 Hwy-PB
0.0 Steillacoom Cr. Waterway,

Tacoma N. P. Ry. Co. VL 85 23 10 AR
.5 Open 50

DESCHUTES BASIN
Deichu tes River & Waterway

0.1 Oly mpia City of Olympia F 79 17 4 Hwy-FB

Henderson Inlet
0.8 Woodward Bay, Olympia Thurston County F 19 6 Hwy-PB

WEST SOUND BASIN
Port Townsend-Oak Bay Canal

0.2 Port Townsend Jefferson County F 236 65 58 Hwy-P B

Puget Sound—Hood Canal
5.0 Pont Gamble Wash. State Toll

Bridge Authority A-P 602 Hwy
Port Gamble , East End “ “ F 239 55 Hwy
Port Gamble , West End “ “ F 239 35 Hwy

Agate Passage—Puget Sound
1.0 Suquamlsh Wash. State Hwy Dept F 520 46 35 Hwy-FB

Burkes Bay—Pug at Sound
0.2 Brown sville Kitsap County F 24 14 Hwy-P B

Case Inlet-Pug et Sound
10.0 Detroit Mason County F 20 14 Hwy-PB
11.0 Grapevuew E.R .Tay lor F 21 29 16 PR

.5 0.0 Clam Bay-Mancheste r U. S. N avy F 30 50 40 Hwy
1.5 Dogfish Bay—Keyport Wash. State Hwy Dept F 18 6 Hwy-PB
3.0 Hale Pa ssage—Fox Island Pierce County F 105 44 31 Hwy-PB
0.1 Hamms Hamma River. E ldon Wash. State Hwy Dept F 120 23 13 Hwy
0.0 Hender son Bay, Purdy Pierce County F 184 24 12 Hwy-PB
0.4 Henderson Bay, R aft Island Arch ie L. Matthew F 21 29 17 PR

Port Washington Narrows
0.3 Bremerton, Wash. Wash. State Hwy Dept F 231 93 82 Hwy-FB
0.5 Bremerton, Wash. City of Bremarton F 220 91 80 Hwy.FB

0.0 OIa lIa CreeIc , OlaIla Kltsap County F 32 20 9 Hwy

I Reference Bridges over the Navigable Waters of the United States Part 4, Pacific Coast”, by U. S. Army , Corps of

Engineers.
2 F—F Ixed ; SW—Swing ; SUS—Suspenslon ; VL—Ver tI cal lift ; B—Bd,cule; R—Rstractabls ; P—Pontoon ; RSP—R emovsble Span
3 Hwy—HIghway; PB—Footbridge ; AR—Railroad ; PL—P Il ellfls ; IND— l ndustrl al

I ~~~~~~~~~~~~~~~ _  ~~.._ _  .5

.5- -,—.*—-.-—.~~~~~ -— .— — .5  — -g -—~.—-~
- ‘-~

•-‘——~ - — —‘~ — - .5  — —— — — — . ‘.5. - .5 — -— -



WATERBORNE COMMERCE channel of a port are excluded from the statistics and
proj ections presented herein. This traffic has amount-

Gsneral ed to over 4,000,000 tons in recent years with about
Commerce in the Puget Sound Area comprise 80 percent being forest products; mostly rafted logs.

freight carried by deep and shallow draft vessels and Although the handling of this traffic poses local
tra ffic moving on the ferry system. Trade is carried problems , it was excluded because of limited sig-
on with foreign nations , coastw ise between regions nificance in long range navigation planning.
of the country and internally withi n the Area. For United State s Army and Naval vessels, such as
purposes of this study traffic is classified as: Army transp orts and Navy tankers , ente ring or

clearing without commercial cargo and foreign
Foreign Impor ts and Exports. Traffic between milita ry and naval craft also have been excluded from

the Puget Sound Area and fore ign ports including the these figures. Statistics for shipping previous to 1952
Canal Zone. are not included as they are considered to be

Domestic Coastwise Receipts and Shipments. influenced by war conditions.
Domestic traffic receiving a car riage outside of the Waterborne commerce in the Puget Sound Area
Puget Sound Area. covers a wide variety of goods which are grouped on

Domestic Internal Receipts and Shipments. the basis of similar handling characteristics into
Domestic traffic betwee n ports or landings wherein general cargo , bulk gra in , forest products , petroleum,
the entire movement takes place within Puget Sound other dry bulk and other liquid bulk. Specific
Area. commodities falling under each of these broad group.

lntraport receipts and shipmen ts which include ings as shown in Table 2-3 are identified using the
traffic between the arms or channels of a port , as Stan dard Industrial Classification (SIC) adopted in
between the inner and outer harbor of the Port of 1965 by the Department of Commer ce and by a code

.5 Seattle , and local traffic movement of freig ht and published in the Waterborne Commerce of United
passengers within the confines of a single arm or States (WBC) for 1962.

TABLE 2-3. Puget Sound Area—commodity grouping by Standard Industrial Classification (SIC) and
Watsrborne Commerce (WBC) Codes.

SIC COMMODITY GROUPING WBC SIC COMMODITY GROUPING WBC

Bulk Grain Bulk Petroleum

0103 Corn 100 2911 GasolIne 507
0106 R Ice 101 2914 GasolI & distillate fuel oIl 510
0102 Barley 102 1311 Pet roleum , cru ds 611
0107 Wheat 103 2912 Jet fuel , all types 512
0104 Oats 104 2913 Kerosene 513
2041 Wheat flour & semolIna 107 2915 ResIdual fuel oil , Including bunker oil 614
0106 Grain aorghums 108 2951 Petroleum asphalt SIB
0109 Grslns, nec. 108 2918 & pvoducts

2917 Aliphatlc naptha (except motor fuel 518
Forest Products or gasoline) minerel spirits.

solvents, & other finithed II~ n
2311 Loge 400 aliphatlc products, not elsewhere
2412 Hatted logs 401 classIfied
0561 Post, poles 406 2916 LubrIcating oils & veasss 619

.5 2414 & piling 2091 Petroleum products, not elsewhere 520
2413 Wood, unmanutactured. not elsewhere 408

classifIed Natural gasoline
2421 Lumber l shIngles 413
2431 Wood container. & ahooks; cooperage 410

& cooperage stock except empty
barrels; plywaod & vanaers

Railroad tIes 417

2-I l
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.5 TABLE 2-3. Continued

SIC COMMODITY GROUPING WBC SIC COMMODITY GROUPING WBC

Other Dry Bulk Other Dry Bulk

2042 Animal feeds (fodders & feeds) , 110 102 1 Tin ore , concentrates & scrap 660
0122 not elsewhere classified Tin ore , concentrates , scrap & 662
2061 Sugar 180 semifabr i cated forms
0111 Soybeans 231 Zinc ores , concentrates & scrap 670
0112 Flaxseed 232 1091 Other nonferrous ores, concentrateS, 682

Copra 233 3321 metals & scrap, except precious .
Castor beans 234 4012 in crude & semifabric ated forms

0119 Qilseeds , not elsewhere classified , 235 2810 Sodium hydroxide or caustic soda 827
including castor beans 2891 Other industrial chemicals , except SC~ 828

0119 Ollseeds , not elsewhere classified , 236 2861 Industrial chemicals , not elsewhere 829
except castor beans classified

Seeds, except oilseeds 260 2875 Ammonium sulphate (fertilizer 849
2415 Pulpwood 440 material )
1111 Anthracite coal 501 2871 Nitrogenous fertilizers & fertilizer 851
1121 Bituminous coal & lignite 502 materials , except ammonium

Coal & coke br iquets & related 503 sulphate
coal products 1471 Phosphate rock 852

324 1 Buildi ng cement 523 2873 Super phosphate 854
0129 Field crops . nec. 2872 Potash fertilizer materials 855
1451 Clays & earths 540 2879 Fertilizer & fertilizer materials , 859
1494 Gypsum or plaster rock , including 548 1479 not elsewhere

gypsum cements 2874 classified
1492 Sulphur dry 550 2491 Wood manufacturers , nec.
1411 Limestone . crushed (not su i table

for buildi ng or monumental
purposes 551

.5 
1491 Salt 553 Other Liquid Bulk
1442 Sand . gravel & crushed rock , 554
1421 except limestone 2092 Animal oils a fats , edible 020

0161 Animal products , inedible, not 096
1499 Nonmetallic minerals & manufacturers 555 elsewhere classified
3271 not elsewhere 2091 Vegetable oils & fats, edible 150
3291 classlf led 2062 Molasses, inedible 290

Vegetable oils, fats & waxes inedible 240
3312 Slag, metal refuse 556 and /or crude
1011 Iron ore & concentrates 600 1493 Sulphur , liq uid 549
4011 Iron & stee l scrap, including tin 602 2811 Crude & refined coal tar , cyclic 801

plate scrap chemical tars
1061 Manganese , includi ng fsrromanganese 613 2818 Benzol or benzene 802
1081 Chrome, including ferrochrome 614 Other coal tar & cyclic chemical 806
105 1 Aluminum ores , concentrates 617 products

(alumin a) & scrap Other coal tar & cyclic chemIcal 806
1021 Copper ore, concentrates, unref i ned 620 products, except SC3

copper & scrap 2814 Sulphuric acId 826
j Lied ores, concentrates a scrap 640 2813 Alcohols 926

Nickel or., concentrates, scrap, Ii 652
semifabricated forms

General Cargo—all itams not included In one of the above categories
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•~ Historica l Trends Foreign and Domestic Coastwiss. Forei gn and
Foreign , domestic coastwise and domestic domestic coastwise commerce from 1952 to I 966 is

internal traffic for the Puget Sound Area from 1952 tabulated in Table 2.4. This traffic increased about 50
to 1966 is summarized in Figure 2-5. Foreign and percent from 1952 to 1966 , Forest product exports
domestic coastwise traffic are shown for the follow’ which have increased about 20 times during this
ing majo r ports: Bellingham, Anacortes , Everett , perio d , and othe r dry bulk and bulk petroleum
Seattle, Tacoma, Olympia , Port Angeles, Port Town- imports have been primari ly responsible for the

— send, Port Gamble , and Shelton . Traffic for minor indicated growth in total traffic. Decreases in bulk
ports and rivers is mostly domestic internal , and petro leum domestic coastwise shipments have been
therefore, has been included in that classification, offset by a substantial increase in bulk petroleum
The tonnages shown for domestic internal traffic receipts. Other commodity movements have fluctu-
represent both the shipping and receiving ports. Local ated over this period . A disaggregation of foreign and
and intraport traffic , which has rema ined relatively domestic traffic for 1966 by major ports is also
constant at 4,000,000 tons per year is not shown in shown in Table 24.
Figure 2.5.

TABLE 2-4. Pugst Sound Aras foreign plus domestic coastwise ~uter borne commarce-short tons

MAJOR PORTS-TOTAL COMMERCE
(Inbound plus Outbound )

General Bulk Forest Bulk Other Other
Y r  Cargo Grain Products Petroleum Dry Bulk Liquid Bulk Totals

1952 1,678,302 961,890 903,461 5,963,662 1,687,216 73,124 11,167,655
1963 1,646,866 711,089 1,072,749 5,614,860 1.483,788 100.689 10,630,040
1964 1,798,232 562,084 1,038,914 5,546,178 1,599,813 108,840 10,654,061
1955 1,610,642 876,239 880,404 5,929,032 1,973,423 115,920 11,386,660
1958 1,824,730 1,538,379 759,672 6,899,262 2,270,870 105,235 13 ,398,148
1957 1,716,473 1,898,289 922,321 5,641 ,121 2,402,946 118,836 12,698,985
1968 1,676,942 1 ,092,867 1,126,659 7,227,017 2,092,709 102,882 13,318,076
1959 1 ,788,756 996.036 1,196,765 9,211 ,647 2,227,277 124,131 16,543,612
1980 1,806,338 1 ,694,324 1 ,159,155 10,114,641 2,426,681 89,158 17,289,297
1961 1,682,022 1,474,922 1,289,218 8,474,480 2,427,073 125, 163 15,472,878
1962 1,608,677 971 ,963 1 ,213,864 7,511 ,765 2,414,623 137,110 13.857,892

.5 1963 1,852,766 1,206,977 1,902,562 7,944,703 2,831 ,702 155,626 15,893,334
1964 1,918,662 1 .011.578 2,930,419 8,060,933 2,884,344 119.492 16,916,428
1966 2,081,687 1,296,206 2,206,993 8,774,446 2,707,276 132,583 17.198.190
1966 2,473,884 1 ,394,620 2,693,356 7,565,122 2,853,171 153,069 17,133,221

MIor Ports-Die.g~regatlon for 1963
Area

slIIngh,m 78,037 0 246,771 9,639 651,592 3,297 989,336
Anacortss 16,216 0 97,593 4,291 ,421 3,342 2,660 4,41I ,232
Everett 164,169 0 329,180 24,329 191 ,092 0 708,770
Seattle 1.119,141 689,529 364,450 2,897,106 614,712 140,321 5,825,258
Tacorves 299,458 516448 414,226 599,265 1,232,542 9,348 3,061,296
Olynipls 30,931 0 126,583 0 0 0 167,614
Port Angeles 140,425 0 246,249 113,698 29,907 0 530,279
Port ‘Towossnd 14,390 0 26,009 0 108,615 0 148,994
Port Gamble 8 0 51,392 0 0 0 51,400

PS&AW Totals 1,662,766 1,206,977 1,902,542 7,936,437 2,831,702 155,626 16,884,099

Source: Wa5er-bcrne com...asue dsts derived from annual reports publIshed by the Oepanmant of the Army, Corps of
Sn saa and from “Shipping Stesletlos Handbook” compiled by the Port of Siettle.
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Domestic lnt.I naI Troffic. Table 2.5 tabulates Tonnage has remained relatively stable since 1952.

in~ernaJ ~~~~borne comm erce for aD Puget However , commodities comprising this traffic have
Sound Area ports for the period 1952.1966 and a shown a degree of fluctuation but are balanced out in

.5 .) distribution of commerce between ports for 1963. the aggregate .

TABLE 2-5. Pugit Sound Ares domestic Intsrnal water-borne commarce-sliort tons

ALL PORTS—TOTAL COMMERCE

General Bulk Forest Bulk Other Other
Ye.r Cargi Grain Products Pstroleum Dry Bulk Liquid Bulk Totals

1962 741.350 370 12,456,155 2,317,927 4,499,107 11,888 20,026.808
1963 750,636 370 12,168,990 2.315,564 4,520,166 737 19.766.363
1964 889,591 196 9,936,410 2,838,282 4,596,440 678 18,061,696
1955 901,778 313,187 11 ,950,457 4,277,fl2 5,045,101 2,873 22,570,618
1966 1,317,847 112.162 11,690,906 4,668,061 4,636,696 44,481 22,460,153
1967 1,240,775 681,852 9,803,444 5.795,540 6,892,598 75,356 24,489.564
1968 746,653 27,970 8,329,079 6,761,064 5,575,541 54,663 21 494,960
1969 864,136 98,452 10,338,426 6,432,017 9,636,374 62,529 27,422,233
1960 807,669 0 9,234.506 6,967.768 8,464,719 68,258 25.542.919
1961 829,853 0 7,430,566 7,738,869 6,966,202 72,688 23,037,188
1962 928,102 0 8,042,253 8,380,959 8,339,167 33,291 25,723,662
1963 1 ,161 ,169 0 5,928,082 8,107,281 8,169,962 22,202 23.388.696
1964 1,145,362 7 6,017.947 9.807,107 7.100,461 31,947 26,002,611
1915 813,722 0 6,387,129 8,779,087 9,429,666 47,556 25,457,160
1966 1,010,482 0 7,407,257 8,319,863 9,816,498 27,809 24,581,729

ALL FOR TS—DI$AGOREGATION FOR 1963
Ares

Selllnghsn 67,878 0 159,293 61,641 164,086 0 442,896
Anecorles 9,595 0 196,022 1,887,633 8,863 0 2,102,113
Everett 8,194 0 696,417 19,740 133,902 0 658,862
Seattle 300,490 0 656,081 2,793.996 3,201,620 8,163 7,021.849
Tacoma 110.133 0 578,780 808,336 422,242 9,574 1,927,064

• OlympIa 12,043 0 346,083 127,379 105,006 3,207 503,688
Port Mgsles 245,943 0 200,900 86,832 57,872 0 850647
Port Tov~neend 67,029 0 197,981 20,674 307,825 0 593,479
Port Gamble 43832 0 124,438 0 0 0 168,258
Shelton 210 0 146,809 13.779 78,308 0 239,186

~~~~or Po~-Totals 926,946 0 3,352,622 5,619,017 4,460,714 20,444 14,697,742

llsine 20,519 0 0 244 0 0 20,763
lkajs ltlver 0 0 7,279 0 079 0 7 *68
SlIil.giam*6 RIver 0 0 25,304 0 0 0 26.384

.5 $tofiomleli RIver 220 0 1,031,356 4,827 11.772 0 1.008,086
Other minor perle 214411 0 1,801,631 2,2S3,192 3,047,797 1,780 7,648,764
Totol minor perle 231.224 0 2,806 400 2,255.304 3,700,24S 1,785 8,790,964

1,101,189 0 t92S0S2 8,107,311 5,169,652 23,202 23,350.090

I irer ~~tar borne ..a........ ,,a deto derIved kern annual s~~~vle pu.*6*4 by tile D45U.. ,..i of the Anny, Corps of
Inslna.i ,d,frsrn ‘lldppkig Statist’s. Handecak” cern,JIsd by the Pan of Seattle,
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Ferry Traffic. Vehicle and passenger traffic industries and about 1 ,500 feet of berthing space
transported by Washington State ferries is summar- added for handling dry bulk for the new aluminum
ized in Table 2.6 for the years 1952 through 1966. plan t and other industry.
Dur ing this period , the movement of vehicles in- In the Puget Sound Area , during 1963, over 10
creased by 47 percen t while passenger traffic miles of berthing space was used for handling
exclusive of drive rs , only increased about 10 percent. “General Cargo ” or near ly 40 percent of the total for

all cargo . Noncargo handling use for mooring of
TERMINAL AND miscellaneous vessels also used over 10 miles of

.5 TRANSFER FACILITIES berthing space while “Construction and Repair ” used
nearly as much.

Berthing space for the major ports is shown in Better estimates can be made of potential cargo
Table 2-7. Berthing space increased about I I  percent handl ing capacitie s by using water frontage and
between 1952 and 1963. For the most part this waterfront acreage for terminal facilities than lineal
increase was confined to bulk handling facilities other feet of berthing space . Water frontage and waterfront
than grain . The major gains were in the Bellingham aTeas used for Puget Sound Area terminal facilities in
and Anacortes areas where near ly 6,000 feet of 1963 are summarized in Tables 2-8 and 2-9,
berthing space was added for the new petroleum respectively .
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- V

F. 
_ _ _TABL E 2.6. Puget Sound Area, Washington State ferry traffic. vehicles and pa..sng.rs (1000’s)

1962 1963 1964 1965 1866 1967 196$ 1969 1910 1061 1962 1963 1964 1965 1966

Vehicles 2136 2306 2356 2466 2569 2585 2681 2606 2512 2559 2616 2569 2707 2843 3149
Paeangars 4937 5065 4994 5172 5282 5328 5443 5365 6197 5354 6737 5699 5790 5962 6297

Source—Economic Evaluation K I~~~ Penlnaual , Salnbridgs Island connector bridge routes, January 1969, WashIngton Stat.
Dep tmant of HI~~weys,
• E xcIuiIve of *lvar

TABLE 2-7. Pvgst Sound Me terminal facilities 1963-berthing ipso. In feet

Bulk Other Other Tota l Ferry a Conatruc-
Port General Bulk Forest Pine- Dry Liquid for Passenger tion 1
Area Cargo Grain Products leum Bulk Bulk Cargo Terminals Repair Mooring

Belllnghan 5,000 0 2,175 2,449 2,268 150 12,060 0 1,900 11 ,426
Macores, 2,570 0 985 4,265 20 0 8,140 SlIps 772 6.448
Everett 4,195 0 13,135 1.151 505 160 19,146 0 812 6,582
Seattle *572 2,113 5,375 11,690 7,940 1,807 57,597 1,545 38,822 17,955
Tacoma 9,115 1,090 12,594 2,771 4,959 168 30,700 SlIps 3,324 9,126
Otyiepla 2,300 0 2,256 426 450 0 5,430 0 290 0
Port Mgeiss 3.053 0 1,000 1,340 515 830 6858 SlIps 5,222 1.717

TOTALS 55.235 3,203 37,809 24,001 16,676 3,115 139,931 1,546 61.232 53.385

Source: U.S. Army Corps of E..ilneau, Port Serlae.

TAILS 2.5. Pugst Sowed Ares lereskisi faJIhius 1963 ur freelege In fist

BuNt other Other Total Puny I Conusuc-
Pert General Sulk Purist Flare. Dry Liquid fcr Pesse..,ar slots arid
Ares Cargo Grain Products learn Bulk Sulk Cargo Tsmk~~ N.p* Mooil.~

3,200 0 2,600 1,800 1,200 0 8,900 0 1,400 2180
Ansasress 3,000 0 3,050 2,500 0 0 8,960 900 800 1150
Everett 1.050 0 12,430 1800 ,r~ 200 15,650 0 1,080 2,300
Seattle 10,300 1,800 6.400 1,400 0,750 1,000 41 .150 1,600 15.200 5,250
Tacoma 10,200 1800 16,200 4,460 5.210 300 37,000 300 4,000 8700
Olynçls 2,200 0 2,800 600 0 6,200 0 680 0
Port Atigolas 1,750 0 2,800 1,100 210 0 5,600 200 1300 2,000

TOTALS 37,700 3,000 46,000 21,160 14,940 2,300 124,670 3,000 24,050 *510
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TABLE 29. Waterfront terminal lands In 1963 in acres

8u$Ic Other Other Passenger
General 8uIk Fornt Pet ro- Dry Liquid Cargo & Ferry

Basins Cargo Grain Products leum Bulk Bulk Totals Terminals Moorings Total

Nooksadi-Sumas 36 0 29 45 33 0 143 3 33 179
Skagit-Samkh 48 0 38 270 2 0 358 14 38 410
Snohomish 17 0 100 10 7 2 136 4 40 180
Cedar-Green 260 24 85 158 93 28 648 50 106 806
Pu yallup 49 6 111 56 80 6 308 8 77 393
N isquafly-Daschutes 12 0 28 6 5 0 51 0 0 51
Elwha-Oungeness 20 0 27 20 1 0 68 3 16 87

Subtot als 442 30 418 565 221 36 1,712 82 312 2,106
Other Basins 54 0 36 73 ii 4 im 2 33 213

TOTA LS 496 30 454 638 232 40 1,890 84 345 2,319

, 

.-

•
.Jp. .

,
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PHOTO 2-3. TermInal 46, Port of Seattle
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WATERFRONT AND RELATED Petro leum Refining and Related Industries
INDUSTRIAL LAND INV ENTORY Paper and Allied Products Manufacture

Wholesalers with Stocks , Distributors
The waterfront along Puget Sound and Adja- Lwnbe r and Wood Products Manufacture

cent waters and the related industrial land was Stone , Clay and Glass Products Manufacture
itwentoried and land use foT these purposes was Warehousing and Storage
established for the base year of 1963 . Land use
information was obtained from the existing port c. Existing Vessel Repair and Construction-
authorities , studies made by county plannmg organi- These facilities which are part of the water -oriented
zations and the following reports. industries have been tabulated separately because of

their special requ irement of being on the waterfront.
Sourcs Material For I ndusthal Land U d. Poten tial Terminal Facilities-Waterfront

1. Pac ifiC No thweat Mo~ IAdUSBisI ~~~~ 
open space that is suitable for waterborne commerce

Sites—US. Department of the Interior , ~~~~~~~ terminals and generally includes water area out to the
Power Administrat ion. pierhead line or about 40 feet depth below M LLW ,

2. EconomIc Growth of fl~ P~~~ So~~~ 
•. Potential Water Tianepost-Orlinted India.-

F~~~m Economic D~~~~PI~~~ ~~ 
maximum of about five miles from possible deep

Reglon—(San Francisco: Arthur D. Little, Inc. 1964). tries—Open space areas suitable for water transport-
3. Wasi, lde Site Plant Location and Expan- oriented industry including waterfront land not

slons—1966, The American Waterways Operators Inc. required for terminal facilities and inland to a

~~ ~~~~~ ~~~~~~ 
water transport terminal.

Olpmple—March 31 , 1965, Battelle Memorial Insti- The acres of potential sates were divided into
lute , favorable and less favorable sites. The less favorable

The inventory covered the land being used for sites were sites that would be very difficult and
terminals and water transport-oriented industries and expensive to develop.
land having potential for development for these To obtain the net land areas available for
pur poses. The categories adapted for the inventory industrial and terminal use, the gross site areas were
were: reduced by 25 percent to allow for the land require-

a. Exiting Terminal Facilities—The area of iflstI tS for streets, highway and railroad rights.of-way.
piers, wharves, open and covered storage areas used f. Existing and Potential Plesaure Boat Mooring
for waterborne commercial cargo and passenger Aress Areas under this category were sites now
service together with mooring areas for such vessels, developed for pleasure boat moorages or having

____  

physical characteristics suitable for this use.b. Existing Water Transport-Oriented lialus’ The invento ry of termin al lands and watertiles—Waterfront and other lands being used by transport-oriented Industry is complete for the majorindustries that require or gain a significant advantage areas of the Puget Sound Area. However, everyby nearness to water transport facilities. Industries of small pier or other installation involved in local andthis type were : internal shipping activity has not been included. The
Transportation Equipment Manufacture areas of potential tenninal or industrial sites are
Primary Metal Manufacture limited to areaa known to have been comidered
Chemicals and Allied Products Manufacture suitable for macit use by industry or public agencies.

I
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Land Use And Potentia l In 1963 Puget Sound Area appeared to have a favorable
Land areas in actual use in 1963 for terminal potential for waterfront terminals or water transport -

facilities , vessel repair and construction and for water oriented industria l site development. Some 2 ,550
trans port -oriented industries are summarized in Table (net) acres of land have a less favorable potential for
2-10. Also, this Table provides an est imate of deve lopment. Othe r potential sites could no doubt be
potential areas suitable for development for terminals found in the West Sound Basins , but most water
and related industries. A more detailed breakdown of transp ort -oriented development in these Basins is
existing water t ran sport -oriented lands by commodity restricted due to a lack of highway and railroad
groups is given in Table 2-I I .  connections , their isolated location , or lack of favor-

In 1963 about 34,000 (net) acres of land in the able waterfront. Potential sites on Indian reservations

TABLE 2-10. Waterfront and industrial land summary for 1963

Acres In Usu (Net) -

Other
Water

Visual Transport Acres Potential
Terminal Repair & Oriented Favorable Lass Favorable

Basins Facilities Construction Industry Totals Gross Net Gross Net

Nookiaclt-Suma 179 12 690 881 6,620 4,986 3.400 2,550
Skaait-Sam~h 410 9 845 1.264 6.200 4,650 0 0

.5 Snoltomish 180 8 510 698 16,504 11,628 0 0
Cedar-Green 606 284 1.718 2 808 5,992 4.494 0 0
Puyailup 369 34 881~ 13042 4,860 3,645 0 0
Niequalty-Deachutss 51 7 76 134 4 840 3,630 0 0
Elvshe-Dungsne,s 87 15 106 207 1,280 960 0 0
Other Basins1 213 — -- 213 — •- -‘ --

Totils 2,315 369 4,825 7,509 45,296 33,992 3,400 2,550

~ Acreage of the types invaniorlad nu estimated for terminal lands. Industrial I~~ds not given.

2 E xcludes 2,440 acres used by DuPont Chemical Plant for manufacture and storage of .xplo~lves

TABLE 2-11. Water Transport-Oriented industrial lands In 1963 In acres

Other Other Ship
General Buic Forest Bulk Dry Liquid Construction

Basins Cargo Grain Producti Petroleu m BuNi Bulk & Repair Tota ls

Nooksadi-Sumas 132 - 70 200 288 — 12 702
Sk 91t-Samluh 20 -‘ 21 800 4 — 9 854
Snohomlsh 101 — 391 2 16 — 8 518
Ca~~4resn 1,018 — 140 201 307 52 284 2.002
PUYUIIUP 406 - 295 37 62 81 34 915
Noqually-Deactiutas 20 - 8 -. 7
E ladioDungunsas 15 — 77 5 8 -. 15 120

Totals 1,712 - 1.037 1.250 693 133 369 5.194 
.5
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and military reservations were not considered avai l- P108wr 9 Boats
able because their future use could not be forecast . The Coast Guard is required by the Federal
Residential development is occurring on some Indian Boa t ing Act of 1958 to register undocumented boats
lands while tribal approval often is difficult to obtain propelled by motors of more than ten horsepower
for projects or land use. Industrial sites adjacent to tha t are used on navigable waters of the Uni ted
air fields were omitted as these lands would be States. Pleasure vessels over five tons net , are docu-
required to satisfy the demands of air transp ort- mented by the Coast Guard at the owners option.

.5 oriented industries. The estimated registered or documented privately .
owned pleasure boats in the Puget Sound Area in
1966 are tabulated below by typ e of craft .

SMALL BOAT HARBORS
Inboard 15,500

Puget Sound with its 2,500 square miles of Outboard 45,000
nearly landlocked salt water , its scenic environment Auxiliary Sailboat 1 ,200
and sport fisheries provides an ideal setting for
recreational boating. An estimated 34 percent of the Total 61 ,700
Area’s population engage in some form of recrea-
tional boating. Area residents participate more .5
intensely in this form of recreation than the national Based on other surveys the registered and
population with 8.3 activity days pcr person documented craft are estimated to account for about
expended annually, as compared to a nation al average
of 2.6. A marine temperature climate enables at least one-third of the total craft in the Puget Sound Area.

one-third of the boat owners having craft of more 
Expanding the 61,700 pleasure boats shown above

than ten horsep ower to use the ir craft all year yields an estimate of 181,000 total craf t in the Area
around. including non-registered craft consisting of rowboats,

This section provides an estimate of registered canoes, rubber rafts , prams, skiffs, etc. An ownership
and documented craft owned by residents of the in 1966 of about 90 craft per 1,000 persons for the
Puget Sound Area, reports on boating facilities and Area compares with a national average of about 40
discusees sites having the potential for development Cra ft ~ CT 1,000 population.

of small boat harbors. Information for this study was
derived from a questionnaire survey of boat owners Existing Moorags Facilities
having their craft registered with the US. Coast In 1966 there were 21 public and 119 private
Guard and from an inventory conducted by auto - marina s in the Puget Sound Area. The number of
mobile , boat and airplane in addition to office rental moorages are summarized in Table 2-12. The
studies. The survey finding is reported on in detail in following small boat harbors were either constructed
the “Pleasure Boating Study , Puget Sound and andlor maintained with assistance provided by the

Adjacent Waters , Waslungton.”1 From field inter- Federal Government through the U.S. Army Corps of

views and other ,, studies, about 95 percent of the Engineers:

demand (or Puget Sound Area pleasure boating
facilities on mar ine waters ia estimated to be from Edmond s

owners of registered craft. Therefore, the Coast ~~~~~ Bay Marina
Blam eGuard register was considered an appropriate base

from which to iure mar ine boating facility
.5 demand through a statistical sampling survey Kingston

Port Townsend
Anacortes

1 Plaan e  ~~~5fr4$~~ y p.~~~ 5~~~~i4 n~ A4acant Waters, Port Angeles
~liudlned by lu ff. Dlmrlct, Corp of Enginests Lu re Crockett

and die Pacific Nordiwess flegion, Swesu of Ou$oor

~~~~~~~ In 00,.aIatlOu with Wadiln Ion Sties Depart-
Of ~~~~~~~~

_... ~~~~~ 5 0001 ~~~~~ 
Marine facilities are shown In Figures 2.6 and

~~~~ ~4 ~~~~~~~~ CommIssion. 27.
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TABL E 2-12. Small boat harbors

Rentil Mooraces—1966
Public Private

Summer On’y All Year Summer OnIy All Year Total
Basins Wet Dry Wet Dry Wet Dry Wet Dry Moor.p.s

Nooksack -Sumas 0 0 102 0 22 10 90 60 284
Sl agit-Samish 0 0 375 0 0 0 180 400 955
Stillaguamish 0 0 0 0 0 0 0 0 0
Whidbay-Camano Islands 0 0 8 0 16 9 78 6 117
Sno homssh 0 0 772 150 90 0 2 154 1,168
Cedar-Green 0 0 1,688 118 14 204 3.999 783 6,806
Puy allup 0 0 73 475 0 0 1 ,275 1,104 2,927
Niiqually- Dsschut as 0 0 0 0 0 0 519 54 573
W.stSound 117 0 482 22 149 60 1 .576 40 2.446
Elwha-Dungeness 0 0 265 21 0 0 10 0 296
San Juanlslands 0 0 0 0 185 2 210 6 403

Totals 117 0 3,765 786 476 285 7,939 2,607 15,975

Boat Launching Facilities however , moorages have not been set aside for this
Transient pleasure boat needs in 1966 were purpose .

served by 79 public and 80 private launching ramps. Potential Small Boat Harbors
These ramps had a total of 208 lanes. In addition , Many of the existing marinas can increase the ir
about 31 installations in the Puget Sound Area in moorage capacities to meet part of the needs of the
1966 provided hoist facilities for handling pleasure boating public . New small boat harbors along the
craft . shoreline of Puget Sound will generally require

expensive breakwater protection and the acquisition
State Parks and Public Beaches of high value waterfront property to provide the

Stat e Parks accessible to boaters and State necessary parking and backup areas.
Marine Parks are normally located in areas protected An examination of the saltwater shoreline of
from wind and waves, These areas are par ticularly Puget Sound and adjacent waters revealed sites
suite d for all forms of wate r act ivities including skin where new mar ine facilitie s could be constructed .
diving , fishing and swimming. State Mar ine Parks Saltwate r shoreline areas appearing feasible for devel-
provide sheltere d anchorag e, moorage buoys , and opment were noted after considering approach
floats. In 1966 there wer e 25 State Parks and 15 dcpths, dred ging requirements , land access , par king
State Marine Parks and over 200 beaches were areè and beach material composition . Office stud ies
available to the public along the saltwater shoreline were made of the wind and wave conditions at
of Puget Sound and adjacent waters, potential sites. Approx imately 200 miles of saltwater
Harbors of R.fuge shoreline were found to be potentially suitable for

No harbor located on Puget Sound and adja- development of small boat harbors ,
cent waters is designated as a harbor of refuge. More detailed information on small boat har-
Several of the larger public boat basins are able to bors and related facilities is included in the river basin
afford some pro tection to transient small craft; discussions of this appendix.
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FUTURE NEEDS

GE NERAL trie s of the area , i.e., agricult ure , forests an d minerals
were accorded detailed studies.

The needs of navigation in the Puget Sound b. Consulting Services Corporation of Seattle
Area were estimated for the years 1 980 , 2000 and was employed to make the projections utilizing the
2020. Projections of commerce , pleasure boating, ‘np~ts from the resource studies , the data available
harbors , channels , and land requiremen ts were made from the Washington State Input-Output Analysis
using available data and techni ques to provide the and from supplementary studies. The Consultant
best forecasts possible within the time and fund adapted the mode l from the State of Washington as
limitations of this study. Further in-depth investiga- of 1963 to the Puget Sound Economic Area and used
lions are needed to refine these estimates and keep this mode l as a base for projecting a similar model for
them current to reflect changing conditions. the year 1980.

This chapter first examines the econon~ic en - Projections were the n made for the years 2000
vironm ent and trends of the Puget Sound Area as and 2020. For some industries , particularly those in
presented in detail in Appendix IV. Waterborne agriculture and forest products, independent pro .
commerce was projected considering historical trends . jectio ns were made. For other industries the 17 year
Current pleasure boat moorage needs were examined tre nd rates from 1963-1980 were extended to 2000

an d relationships to population growth and projected and 2020. Allowances were made for technological
per capita income increases were established. Indus - changes and productivity increases. Projections devel-
tries requiring water transport were selected and their oped the future industrial output which in turn
growth prospects identified. As requirements for determined employment opportunities from which
ter mina l and transfer faci lities depend both on population estimates were derived.
industrial requirements and on commerce , t he initial Assumptions regarding the probable direction
steps were anal yses of wa terborne commerce pros- and level of national economic growth were adopted.
pects, trends of vessel size and draft and handling of These assumed tren ds and conditions which may not
cargo . The findings were used to arrive at an estimate be fully realized , specifically identify t he constraints
of navigation needs of the Puget Sound Area . These under which the projections are made , National
needs are disaggrega ted into basin needs in subse - assumptions for this study were those adopted by the
quent chapters. The me t hods of projection are Bonneville Power Administration and their economic
detailed under each subject as the procedure differs in study of the Pacific Northwest . All Government
each case. agencies and private consultants and universities

which contributed to that study used these assump-
ECONOMI C ENVIRON M ENT tions. These explicit assumptions are :

AND TRENDS a. Sufficient quantities of water of acceptable
quality will be available through timely development

The Puget Sound Area is undergoing rapid to avoid being a constraint to economic growth.
economic growth. In 1967 and 1968 , indicators of b. The Federal Government , as a matter of
economic activity soared above national averages , nationa l policy , will actively support programs de-
Employment growth in the Seattle.Tacoma .Everett signed to stimulate economic growth .
metropolita n area was double that of other large West c. There will be no general war nor any
Coast urban centers and the nation as a whole, appreciable cessation of the cold war throughout the
Personal income and population rose substantially. period to 1980. Expenditures on national security

Appendix IV gives details on the economic will continue to account for approximately 10
environment and projects its future growt h patterns. percent of the gross national product. After 1980,
The main fin dings are given briefly herein to establish gradual disarmament will decrease the relative cost of
a base for evaluation and projection of navigation military expenditures.
needs . The methodology used to develop trends and d. There will be a continued relaxation of tra de
projections for Appendix IV were : tariffs and quotas and an accompanyI~g expanMos a

a. The major natural resource oriented indus- international commsece.
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e. United States population will expand to: flow of this traffic. Such a study, although needed ,
1980 259 ,584,00o would require an investigation cover ing an area
2000 338,219,000 extending over at least the western United States and
2020 469,126 ,000 its trading area. Both time and available funds

1. The Federal Government will use its is- precluded a study of this scope. Accordingly , the
sources energetically to promote maximum employ- tools at hand were used to project future commerce
meat , production and purchasing power . Accord- recognizing their limits and the fact that the approxi-
ingly , employment will prevail at approximately 96 mations arrived at would of necessity require refine-
percent of total civilian labor force throughout the ment by later investigations.
forecast period. In preceding chapters , t he historical record of

g. United States Gross National Product will w*terborne commerce has been compiled from 1952
increase in billions of 1960 dollars to: to 1966. Even though the period of record is short , it

1980 $1 .1 yj is representative reflecting more stable conditions
2000 $2 ,472 without the major distortions from wars and recovery
2020 $5,402 during the previous decade . An examinat ion was

h. Development of technological process, to- made of the future based on extension of tre nds over

gether with expansion of workers ’ skills and capital the past years for total commerce and for the broad
formation , will increase productivity per manhour commodity groups of general cargo, bulk grain , forest
approximately 2.9 percent per year. products , bulk petroleum, other dry bulk and other

The findings of this study for the Puget &wnd liquid bulk. The resulting projections were extensions
Area are briefly summarized in Table 2.13. By 1980, of the past without recognition of the growth forces
population is projected to expand over the 1963 reasonabl y expected to govern the flow of corn-

• figure by about 1 million to 2.7 million. Value added modities through the Puget Sound ports. The rela-
is expected to almost double to $11.4 billion in 1963 tionship of waterborne commerce with both nationa l

• 
- 

dollars. Employment is forecasted to rise app roxi- and local economic para meters were examined and
mately I million people. By-passing the year 2000 projections were made where the characteristics of
and observ ing the year 2020, the population is esti- commodity flow could be correlated with the econ-
mated to be 6.8 miliion with area employment ~~~ 

orn y. Where corre lation could not be established on
jected at 2.4 million and value added of $68 billion. this basis , the future growth trends were based on

past performance.
WATERBORNE COMMERCE Both linear and comp ound growth trends were

fitted to time series data for the period 1952 to 1966.

• G1i ’al The equation form selected for each commodity
Planning for navigation depends on forecasts of grouping was based upon judgment and the degree of

waterbo rne commerce. Although these proj ections correlat ion. An electronic computer was employed to
are crucial guides to development and investmen t , develop the time trends using a linear regre ssion
little progre ss has been made in the Nation and ~~ program. The linear equations were developed di-
region toward gathering the facts needed as a base for rectly by the computer while a logrithmic trand’or-
a rationa l approach toward developing reasonable matiofl of the time series data was necessary to obtain
estimates. Cargo transported by water through ports compound growth trends .
stems from a wide range of regions and is destined for The forecast for separate commodity groups
many places both f ar and near. The activ ities of were then aggregated and compared to the projec-
individual ports are reLated to each other and the tions of total commerce previously developed . The
economy of international , national and local markets , difference was taken as unidentifiable commerce

• . T.chnobgical changes both in shoreside handling and resulting from changes in technology, changes in
in water transport have importan t roles in the ~~~~~ 

consumer tastes, or from other reasons. The differ-
and character of waterborne commerce. ence was then prorated on a selective basis to the

Projections of wat erborne commerce deserve an individua l commodity forecasts.
exhaustive study based on facts developed by detailed Forecasts of ferry traffi c were not made in this
examination of tr affic origins and destinations and study, but recent projections for 1975 and 1990
the evaluat ion of the economic forces governing the performed for the Washington State Highway Corn .
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mission and Washington Toll Bridge Authority by the
Was hington State Departmen t of Hig hways, wit h the
assistance of the Puget Sound Governmental Confer-
ence 1 , are available by ferry run. Ferry traffic is
est imated at a pproximately 5 ,800 ,000 vehicles for ~ /1975 and over 10 ,000,000 vehicles for 1990.

10000

Total Commerce

merce , commodity movements previoudy defined by
For purposes of forecasting waterborne corn- : ~~~~~~

genera l groupings are presented by “Foreign and
30 000Domestic Coastwis e ,” “Domestic Internal ” and

“Total” tonnages. The future ton nage of each general
30 000 /group was forecast on the basis of past trends and 

• 14’
where app licab le , on the basis of correlations with •

•,,economic para meters contained in Appendix IV and
summarized in Table 2-13. 

~,
, 

,,;o
Total waterborne commerce in the Puget Sound FI GURE 2-8. Pug tt Sound—Projected Total Foreign •nd

Area is generally related to the economic activity øì Domestic Coastwi se Weterborne Commerce.
the Area Therefore , one appa rent means of fore - This estimate can be considered illustrative onlycasting future commerce would be from a statistically because no recognition is given to economic forcesderived correlation with historical Gross Regional chang ing the future . To reflect these effects , the• Product and projections of Gross Regional Product historical behavior of this commerce was compared to

• conta ined in Appendix IV. However , the lack of GRP the Gross Na t ional Product and a good correlationval ues prior to 1963 prevented emp loyment of this was found betwee n these variables. Projections areapproa ch. Consequently , linear regressions of Area shown graphically on Figure 2-8 .• waterborne commerce by each tonnage grouping with Domestic internal. Traffic betwee n ports orGross National Product were made and found to have landings entire ly within Puget Sound is covered bygood correlation. Accordingly , projections of future this category. In the past this tonnage has followed ancommerce for 1980, 2000 and 2020 were made using erratic pattern risi ng from 20 million tons in 1952 toGNP values employed in the Economic Base Study a peak of 27 million tons in 1959 and stabilizing nearan d corre lations established by the regression models. 25 million tons through 1966. The average annualAs the Puget Sound Area economic gr owth is growth over this period has been 1 .9%. Assuming thisexpected to exceed national economic growth, u~e of growth would hold for the future , tonnages would beGNP for projecting area waterborne commerce is 34,000,000 in 1980; 49,000,000 in 2000 and• recognized as being conservative. 71 ,000,000 in 2020 as illustrated in Figure 2-9.Foreign and Domestic Cocetwise. This corn- As in the case of foreign and domestic coast-merce is with foreign nations and parts of United wise commerce , the growth trends were correlatedStates outside the Puget Sound Area. The historical with the GNP . Projections were developed in therecord of this tonnage show s a progressive increase same manner and are given on Figure 2.9.
from about 11 ,000,000 tons in the early 19 50’s to 

~~~~~~~~ of Total Commerce. Total corn-over 17,000,000 tons in 1966. This historical record merce of the Puget Sound Area over the period ofindicates a growth at an aver age annual compound 1952 thro ugh 1966 has increased from 31,000,000 to
rate of 3.6 percent. Assuming that this growth rate almost 42,000,000 tons. Rapid growth occurred inwould continue , waterborne commerce would reach the early half of th is period reaching a plateau from29,000,000 tons in 1980, 60,000,000 tons in 2000 1960 to 1 966. The historical record demonstrates an

• and 123 ,000,000 tons in 2020. This trend is shown annual compound rate of growth of 2.5%. Both• graphically on Figure 2.8. historical and future commerce are shown graphica lly
on Figure 2.10 and indicate that by extending the

Economic eveluatlon Kft~~ ~~~~~~~~~~~~~~ ~~~~~~~ fl~ 
pest trend waterborne commerce could reach
62,600,000 tons in 1980; 103,300,000 tons in 2000connector brid’e routes, Junuwy 1919. Washington Stete
and 170,200,000 tons in 2020.Oepertment of HIghi~ey$.
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FIGURE 2-9. Pug,t Sound Ares—Projected Total Domestic FIGURE 2.10. Pupt Sound Ares-Projected Total Water-
I nternal Wsterborns Commerce. borne Commerce.

Forecast based on the past can only be consi- tons by 2000 and 5,400,000 tons by 2020. However,
dered as a rough approximation having limited use for pr ojecting the future based on the past does reflect
planning. To recognize economic forces, historical the recent increase in volume due to containerization,
commerce trends were compared to GNP and found high economic growth of the area and increasing
to have reasonable correlation. Projections were then trade with other nations , particularly the orient.

• based on the relationship with this national index. As most of general cargo comprises goods in the
The results are given on Figure 2-10 and are tabulated wholesale and retail trades, a correlation of these

• below: variables would be expected. The historical relation-
ship of national wholesale and retail trade product

Total Waterborne Commerce with general cargo tonnages were examined and
(in 1,000 tons) found to have a high correlation . According ly, general

cargo for the Puget Sound Area was pr ojected using
• 1980 2000 2020 output forecast for wholesale and retail trades given

Total 65,500 126,300 259,100 in Table 2-13. The resulting projections are shown on
• Figure 2-ll .

General Cargo Domestic Internal Commerce-Domestic inter-
General cargo consists of the output and nil traffic, although small in tonnage when compared

requiements of the manufacturer and the consumer. to foreign and domestic cosstwise trade, has grown
Commodities range from fabricated metals and mach- from 741,000 tons in 1952 to 1,010,000 tons in
Inery to fish products and a wide range of products 1966. The average annual compound rate of growth
handled In wholesale and retail trade. The growth for this period, as Indicated by the trend was about I
pattern of this commerce relates directly to business percent. FIgure 2-12 gIves an exteesion of this trend.

• activities in the whols le and retail trades. Based on past performance, this tonnage could be
Foril,n and Domestic Coesiwles Commerce— expected to reach 1,150,000 ton s in 1980, 1,400,000• Akhough fluctuating In yearly vobune, general cargo tons in 2000 and 1,700,000 tons In 2020. 11w flow

In foreign and domestic coastwise trade In the Puget of this traffic between ports of the Puget Sound Ares
Sound Area has increased from 1,600.000 tons in is governed by internal marketing conditions and
1952 to 2,500,000 tons In 1966. The trend for this transportation rate structures . Accordlngly,a correla-• period was an average compound rate of growth of tion with economic trends such as wholesale and
about 18 percent annually as Illustrated on Figure retail trade would not be possible. For planning

• 2-J O. An extension of this trend would Indicate the purposes In thIs study, a projection based on histor-
tonesge could be 2,600,000 tons In 1980,3 800,000 Ical trends was deemed to be appropriate .
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FIGURE 2-11. Puget Sound Area—Projected General CII9D FIGUR E 2-12. Puget Sound Area-Projected General Cargo
Foreign and Domestic Coasiwise Commerce. Domestic Internal Watert orne Commerce.

Total General Cargo—The projections of foreign through Puget Sound ports does not give satisfactory
and domestic coastwise and domestic internal corn- results as, during years of world-wide high yield,
merce in the category of general cargo have been exports are down and grain is stored. Also, the origin
consolidated into total commerce . Figure 2-13 gives of some bulk grains exported through Puget Sound is
the tota l general cargo projected for the Puget Sound not always from the wheat producing areas of the
Area in yeat s 1980, 2000 and 2020. These proje c-. three Western states and Western Montana. For

• tions are summarized below: instance , if India is the buyer , the Midwestern wheat
Genera l Cargo (in 1,000 Tons) is preferred to that produced in the Northwest . On

the other hand , the Japanese buyers prefer the
j 2~

Q 2~~~ ~~Q~ Q Western wheat. Reliable sources have indicated that

Foreign & Domestic
Coastwise 3,400 6,300 11 ,100

*000

Domestic Internal j .~~~ j~~~ 1,200

Total 4,500 7,700 12,300

Bulk Grain
• Bulk grain is confined to foreign exportz and ls ~

largely dependent on world needs and overall wheat ! ~~production and consumption In foreign countries. A
projection of historical trends in foreign grain exports
indicates an average annual increase of about 3.4%.

• This would place the 1980 tonnage at 2203,000 •
•

tons; 4,184,000 tons Mi 2000, and Increasing to S
7,947,000 tons in 2O2O. The trend line ls shown ln
Figure 2.14 and is not necessarily a valid forecast 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

because no consideration Is given to future pam ‘~~ ~~. s •.~ 
,,
~.s as~, .. ~~~

p.odsction levels. Uiewise, a forecast based on total FIGURE 2-13. Pu~st Sound A,s.-Prolscted General Cargo
production of wiwat Mi those areas most I~ .ly to Tend Watwborn. Commeros.
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p
•010export of midwest grain could increase substantially 

,if satisfactory unit train rail rates can be negotiated. ‘
~~•950This coupled with the highly automated grain term - 
,
~~~inal being constructed by the Port of Seattle , could 
—increase the export grain forecast. /

For the purposes of this report , the forecast for o
future tonnages assumes that all export will be from
the Western wheat producing areas previously o • 

20~~
IN.

0 • b... d — 00019530d r.~’ 99s~~~0 0 *mentioned. The projections assume that 90% of all - . . / 109595.. .OM..S.wheat produced in this Area will be exported and :
that Puget Sound ports will continue to maintain a - . ...
share of the total export market which is based on SN

99. Stheir average share over the past 15 years. Based on 
N.
.the foregoing, and grain production forecasts from

the Columbia-North Pacific Regional Study ,1 ton 

-

_

nages would be 2,100 ,000 tons in 1980; 2,300,000
ortons in 2000 and 2,700,000 tons by the year 2020 ,,

~~ ,,_ ,,,, ,N, 3995 — 3955 ,,,,

This forecast is shown in Figure 2.14 and summarized FIGURE 2-14. Puget Sound Ares—Prolected Bulk Grain
below: Foreign and Domestic Co.utwles Waterborne Commerce.

Bulk Grain (In 1,000 Tons) countries. The trend in this period had an average rate

~so 2000 .2~~ 
of growth of 106,800 tons annually. Figure 2-15
shows an extension of this trend. On this basis
tonnages would be 3,600,000 tons in 1980;Foreign & Domestic 5,700,000 tons in 2000 and 7$00,000 tons in 2020.

Coastwise 2,100 2,300 2,700 Although the economic forecasts of output of forest
and wood products in Table 2-13 indicate a majorDomestic Internal - — — -  decrease by 2020, this downward trend is compen-

• sated by increases In output of paper and ailedTotal . . 2,100 2,300 2,700 products Therefore , tonnages would be available for
further growth of waterborne commerce. The volume

Forsst PrOduCts of this commerce depends upon demands for these
Lumber, wood products, pulp , paper and asso- commodities In foreign countries and on the capabili-

ciated commodities form the commerce under the ties of countries having timber resources to meet this
broad classification of forest products. The w)Iunx ~l demand as well as the legal restrictions imposed on
this commerce depends on foreign and domestic exports and Imports. An examination of the maze of
markets outside the Puget Sound Area for UPOStI changing conditions impacting the volume of future
and on the capability of outside sources mob U commerce results In the conclusion that the past
Canada and the Philhlpines to provide impods to meet performance of this commerce would be the best
demands. The output of the forest area tributary tO Indicator of the future.
the Puget Sound Area Is a constraint on the level of Domestic Internal Commerce-As shown on
the commerce. Figure 2-16, domestic Internal commerce has declined

Foreign end Domiule ~fl etIV~S Ceimums— from about 12,000,000 tons in the early 1950’s to
The vohuns of this commerce les decreased from io,ooo,000 tons lii 1957 and thence to about
about 1,000,000 tons Is 1952 and 1954 to 760,000 7,500,000 tons In 1966. This commerce is inter-
tons in 1957 and then increased to approximately change of forest products between producing centers
2,700,000 toes In 1966 primeIly as a result of the ~~ the diatribighe of thus, products to internal
growing market for logs and chips In the Far Eastern nwksla. The decline in tonnage of thi, type is due to

the impact of export muksts on supply and the ma
‘ ,~~~ geuIn pic~.cdone~ C m~MiNo,te PsuiRe RegIonal ~~ ~~~ ~bo1~ and biai~95it. Thu tread be based on

perfc~~~~w, ± i  Mi FIgure 2.16, is not
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FIGURE 2.15. Puget Sound Area-Projected Forest Produ cts FIGURE 2-16. Puget Sound Area-Projected Forest Products
Foreign ond Domestic Coistwise Commerce. Foreign nd Domestic Coiitwise Commerce.

expected to be followed , but instead , a leveling out
near 6,000,000 to ns is forecast . This is consistent
with recent past performance which has ranged
between 6 and 7 million tons from 1961 through
1966. 00500

Total Forest Products—During the period of
1952 through 1966, the total commerce in forest .. neoo
products has ranged from 8,000,000 to 13 ,000.000 0

tons. The total of projection s for forest products is .. ..
.

given in Figure 2-17. Projected are 9,600,000 tons o 
,
.~~

for 1980, 11,700,000 tons in 2000 and 13,900,000 - .oo SN.

tons in 2020. These estImates are within the volumes :
of past shipments and are considered acceptable for ~ 300

planning purposes. A breakdown of this commerce
foilows: -.

Forest Products (In 1,000 Tons)
590 950 970 915 999 3905 3039 3030

FIGURE 2-17. Pugot Sound Area-Projected Forest Products
.i2~

Q 2~~~~ .2Q2Q Total Waterb Qrne Commerce.

Foreign & Domestic the refinery capacity of the region being 165,100Coastwise 3,600 5,700 7,900 barrels per calendar day (b/cd), of which 157,700
barrels per calendar day were produced by refineriesDomestic Interna l 6~~~ 6~~~ 6~~~ In the Puget Sound Area’ The refinery complex In the
Puget Sound Area has expanded from two smallTotal 9,600 11 ,700 13,900 refineries In 1954 with an output of 9,500 b/cd in
1964. The location of these refinery sites was

Buli Pstrolsum
In 1963 the petroleum refinery capacity of the ~ ~~~~~ Pacific Northw est Economic B.. Study for Power

Pacific Northwest satisfied about 46% of the con- Med SIS, u.s. Di~artment of Interior. Volume II . Part 11g.
sumptlon of petroleum products In the region with Petroleum. 1908

_

_ _  U

- - - 
~~~~~~~~ ~~~~~~~~~~~~~~~~~ ~~~~~~ ~~~~

. - 9 0 - .0’10i ‘7- • • -

—9-9’ . ’. - — • - - • • - •  ‘ - - • - • ‘--•. ,- - - - —-.- - ~
- 4

-~~~~ —’ •0~’ 
- .



V
p 

- -  0

influenced by the available deep wa ter which permits
loading and unloading large tankers . Further , the
geographical location provides flexibility for receiving
foreign and Alaskan imports of crude oil as well as for
dispatching finished products to m~ or Northwest

supply . Electric energy requirements for refining are
approximated at 3-kilowatt-hours per barrel of crude

market areas. Finally , there is a dependable power ~~ ss

oil input with a high load factor . -

a

Northwest wW depend in part on the cusmnt search :
The future growth of refining an the Pacific

/for reserves in the coastal waters of Oregon and : ‘use .
— .~~~ S

Washington and the method employed in marketing •-~~~

the vast new oil fields on the north slope of the 7N.  ~~~~~~~~

Arctic Ocean an Alaska with resources 1 estimated L OSS

from 20 to SO billion barrels or double the present &100 _________________________________

United States oil reserves. Present planning for “ ~ ~0 090 
‘ 

_
marketing include a large pipeline to Valdez and F I GURE 2-18. PUPt Sound Aree—Proleclsd Sulk Petroleum
thence to Puget Sound tanker or to the midwest by Foreign and Domuetic Wetertac ,.. Commerce.

pipeline acrom Canada . A pipeline from Seattle to
Chicago also has been mentioned. An indication of Pa~ grsph of this section. The foregoing projections ,
the present views of the industry is the recent based on past performaice, are considered to be
announcement by Atlantic Richfield of their plans acceptable for planning purposes subject to revision
for construction of a refinery at Beliingham, Wash. as facts become available. The average compound rate
ington to process 100,000 b/cd of Alaskan crude, growth trend of 3.2% annually Is consistent with
thus bringing the total refinery capacity of the Puget ~~~~~ Power Administration s forecasts of jaw.
Sound Area to about 272,000 b/cd by 1980. line consumption which are expected to average

The Implementation of these potentials could about 3.1% in the period of 1960 to 1985.2 ~~~
mean that the Paget Sound Area would experience a 1980 projection of 13,900,000 tons appears con-
aige ~ owth In refineries, the Pacific Northwest sistent with the area refining capacity in tons when

region would undergo a transition from a net ~~ Atlantic Richfield’s refinery is added to existing
porter 10 a net exporter of refined petroleum ~~~~ Also, the growing market demand of the

3 
products and that the market area of the Puget Sound region assures consumption . The projections for 2000
Area petroleum output could encompass the entire and 2020 are reasonable when compared to the
region and parts of northern California. The changing market.

situation with respect to this industry and the many Domestic Internal-Refined petroleum moves
variables dependent on decisions by the industry. 

into the markets of Piiget Sound by tanker, barge,
preclude the development of projections except on an pipelines, tank cars and tank trucks. The internal
approximate basis recognizing the probability of large watcrborne movements of this commodity Increased
future changes from about 2,300,000 tons In 3952 to 9$00,000

tons in 1963 and then decreased to 6 ,300~ 00 tons in
Firsign and Domestic Co~~~ies commerce- 1966. The trend prior to 1963 would indicate an

This commerce has grown in volume from about average annual rate of growth of 47S$00 tons
61)00,000 tons In 1952 to a high of 10,000,000 tons yIelding 16,000,000 tons in 1980; 25~600,000 tons in
In 1960. AssumIng that historical trendscontlnue , an 2000 and 35,100,000 tons In 2020, as Illustrated on
.w.i compound annual rate ~~~~ 3.2% future corn- Figure 2-19. However, the construction of pipelines
mime would be l3~ 001)0. tons in 1980;
26,200,000 in 2000 and 491)001)00 tons in 2020
This trend is shown graphically on FIgure 2-18. ‘SUtiflNs Week~ Fsbia y 1, liSt

The volume of future coimnerce depends on a 2 PealS Ic Norlh ....et tcaaaml.. S.. Seud~ fer Pares,
wide range ci variables as discussed In the opening Mi,11555, SPA , Volume II . P t  lie, PS08leum, lilt
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FIGURE 219. PUPt Sound A e.—Pro~.cted Bu lk Petroleu m FI G URE 2-20. Puget Sound Ar.~~ PrOlicted Bulk Petroleum
Oorneetj c Internal Weserborn. Commerce. Total Waterbornecommerce

connecting major centers of distribution has altered Other Dry Bulk
this trend as revealed by the decreasing ton nages from Commodities associated with this classification
1965 through 3 966. Future tonnages of water borne of traffic are ores , stone , clay, glass, sand , gravel ,
commerce will vary from year to yea r depending on rock , cement , bulk dry chemicals , fertilizers and
pipeline capacities, location of consumers and the agr icultura l products other than grain . The bulk
tran sportation cost structure. An evaluation of past volume of this commerce is a function of activity in
trends indicates that 6,300~)00 tons of traffic by the primary metals industry and depends on the
water in 1963 represents an average of future volume demands for construction to meet the requirements
of this waterborne commerce. of the expanding population in the Puget Sound

Total SuIt Pseroicum Commuce-Available Area.
evidence supports continual growth of the petroleum Foreign and Domestic Co.stwiae Commerce -
industry of Puget Sound Area to fill the growing Except for a short period of decline in the early
demands of Pacific Northwest. The development of 1950’s, this commerce composed of alumina imports
the larg e Alaska oil fields are expected to play an and of bulk other than sand , gravel and rock has
increanng role In the source of crude oil in future steadily increa sed from I ,687,000 tons in 1952 to
years. Alt hough there ar e many variables influenc ing 2,853,000 tons in 1966 . The trend in the period of
the location of refineries and the flow of traffic , the 1952 to 1963 had an average compound rate of
forecast derived herein is considered reasonable on growth of 4-3/8% annually. As shown on Figure 2-21,
the bans of available information and suitable for an extension of this trend would ind icate tonnages of
planning purposes. FIgure 2.20 shows the foreca st 5,523.000 in 1980; 13,043,000 in 2000; and

trend of bulk petrole um commerce for years 1980, 30,795,000 tons in 2020. To obtain proje ctions more
2000 and 2020. A sununary of this commerce is: accurately representing the economic conditions

governing the flow of commerce , forecasts were based
Bulk Petroleum on an analysis of the aluminum and other primary

(In Millions of Tons) metals industries.
Ahimiva-The requirements of aluminum

1980 refineries are the main source of commerce under this
category. In the Puget Sound Area , the first alum i-

Foreign & Domestic 13,900 26,200 49,000 num sineher was constructed at Tacoma In 1944 and
Domestic Internal 6 00•I 6.300 ~ 

a second plant was constructed at Ferndale in 1966,
-~~~~~~~~~~~~ providing a tOtal capa city of’ 269,000 tons of alumi.

Total 20,200 32 ,500 55 ,300 num ingots annually. The volume of alumina received
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10.000 

~~
° given in Appendix IV estimated the compound

/ annual growth rate from 1 980 to 2020 as 3%. This
/ rate app ears reasonable as the long range outlook

C 3•l.”.. .~~~ P,..004 / 
~~~~~~~~~ from reliable sources indicate that as high as half of

S *i...... sod 00.,
0 future reduction plants may be built at or nea r the

o 
source of bauxite as a requirement by the fore ign

• ,.~~~ countr y for exploitation of the resource .
The aluminum reduction plants in the Puget

,/‘ Sound Area are expected to reach a capacity of:~~ / 620,000 tons in 1980~ and then grow at an annual
/ compound rate of 3% reaching capacities of

1,130,000 in 2000 and 2,060,000 in 2020. The
S smelters at Mead, Washington , and Colu mbia Falls ,S •

“° S Montana , would expand from a total capacity of
• •• 328,000 tons in 1970 to 440,000 tons in l98O at an

annual compound rate of 3%, and to 790,000 tons in
2000 and 1,420,000 tons in 2020. On this basis , the050 000 3030 1000 000 3000 3030 2035

forecast of alumina shipments in foreign andFIGURE 2-21. Puget Sound Ares—Proiscsed Other Dry Bulk
Foreign and Domestic Co.stwiie Ws’~~~ome Commere, domestic coastwIse commerce to and through the

Puget Sound Area , based on two tons of alumina to
in the Puget Sound Area has increased from 5,000 produce one ton of aluminum , are :
tons in 1963 to 392,000 tons in 1967. The gradual
shift to deep draft movement of alumina coupled Quantity (In 1,000 Tons)
with the development and processing of bauxite
deposits in Australia has caused the rapid growth of 2~~~ ~~~this commerce in recent years, a situation expected to
continue in the future. For Puget Sound Plants 3 ,200 2,300 4,100

Alumina received in the Puget Sound Area is
destined both for the existing smelters and for Transhipment to Inland
transhipenent to reduction plants in Western Montana Plants 

~~~and Eastern Washington. The Port of Tacoma has
constructed handling facilities with a storage capacity Total 2,100 3,900 6,900
of 50,000 tons , and is in the process of adding
anot her 100,000 tons of storage . This facility is Dry Bulk Other Time AIumine’—Dry bulk
supplying imported alumina to Kaiser Aluminum and other than alumina amounted to 2,82~ ~ ~10 tons in
Chemical Company Corporation plants at Tacoma 3963. These commodit ies, for the -to . part , are
and Mead , Washington. The Port of Everett is composed of ores , coal , and dry chemicals with their
completing construction of a similar installati on for future demand related directly to the industrial
transhipping alumina to the Anaconda Aluminum structure of the Area . This commerce was projected
Company smelter at Columbia Falls , Montana . The on the output growth trend of the primary metals
storage facility will have a capacity of 50,000 tOflS industry , other than aluminum , and is estimated to be
per year . 5,400,000 tons in 1980; 8,300,000 tons in 2000 and

The annual compound rate of Increase in 9,900,000 tons in 2020. The primary metals industry
aluminum consumption in the United States was is expected to account for most of the tonnages
estimated by the U.S. Department of Commerce as shipped to the Area and therefore was taken as an
9.4% from 1960 to 1980 and 5.1% from 1980 to indicator of future growth.
2000.’ Studies by the Bonneville Power Administ ra-
tion forecast national consumption at 7.4% from 1 

~~~~~~~~ Power Adm nistration Report
1 965 to 3975 and 5.0% from 1975 to 1985.2 ‘fl~ 2 IbId.Consulting Services Corporation in their forecast of
aluminum output of Puget Sound aluminum enelters
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Somm y Project ions of other dry bulk in Other Dry Bulk Commerce
fore ign and domestic coastwi se commerce are given (in I 3000 tons)
grap hicall y on Figur e 2-2 l and tabulated below :

Other Dry Bulk in Foreign and Domestic ..L2~? 2~~~ 2Q~Q
Coastwise Commerce

(in 1 ,000 tons) Foreign and
Domestic
Coastwise 7,600 12 ,200 16,900J~ Q 2000 

~~~~~~ Domestic
Alumina 2,100 3,900 6,900 Internal 17,100 35,400 68,000Other 5,400 8,300 9900 TOTAL 24,700 47 ,600 84900TOTAL 7,500 12 ,200 16,800

Domestic Internal . These commodities include 70 .000 $1000

sand , gravel , and rock moving fro m quarrie s and ~° o°o 

P’ •3 O d

borrow areas to meet construction needs of the area .
C ment and other dry bulk materials are also covered ° °°° A~.,..,. sod ~~~ .. p , ,

under this category. The movement of the se items - 
M”5I3 )&400

vary from year to year depending on construction a 
-

~~~

activities, but have doub led in volume in 15 years - oo ooo

i ncreasing from about 4,500,000 tons in 1956 to
9,800.000 tons in 1966 . This traffic has an average
annual growth of 380,000 tons as illust rated on :30.000

0 0000 5Figure 2-22. Continuation of this trend would result - ,~~~~ •

in tonnag es of 14 ,800,000 in 1 980; 22,400,000 in ‘~°° •

2000, and 29,900,000 tons in the year 2020. As the ~~°°
0000 •recent expansion trends of the econonw of the Puget

Sound Area are expected to continue , a projection
based on construction and industrial activity would 3000 1

03 0 0340 ‘070 0300 000 1040 3010 7010indicate the probab le tonn age of this commerce. FIGURE 2-22. Pugst Sound Ars.—Pro~erted Other Dry Bulk
Using the trend of output for the construction Oomsstic I nternal Cotetwose Waterborns Commerce.
activities given in Table 2.13 , projections were devel-
oped for sand , gr avel, rock and cement. Other
domestic internal dry bulk was projected using the
output trends for primary metal industry ext.lusive of ‘~~~~

aluminum. These forecasts are shown on Figure 2-22 ‘....
and are summarized as follows: •‘“

Other Dry Bulk in
Domestic Internal Commerce -

• 30.550
(in 1,000 tons) a

0
SSand ,gravel, rock ,

cement 15 ,800 33,300 65,500 • 
0

S*~~~~Other 1,400 2,100 2,500 - ‘i,, S S

TOTAL 17,200 35 ,400 68.000
$IN %S

TOtal Other Dry Sulk Commerce. The pro.
jecti ons of other dry bulk commerce for the Pug.t ~~~~3050 045 030 lOSS 3005 ~~~~ 0030 INSSound Area have been totaled and plotted graphically FI GURE 2-23. P~.5 ~~~~ ~~~~~~~~~~~~ Other Dry Bulkon Figure 2-23. A sunmeary of this commerce is: Total co.s.wls. Wsts~bo...e Cumm&~~.
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V

Other Liquid Bulk Commerce IN

All commodities handled in bulk liquid form •~~ 5—’ —

other than petroleum fall in this category of corn- 
.0 CIsods.0 ~dS00

merce. Some of these liquids are alcohol , liquid IN
N S

sulphur and sulphuric acid , coal tar and related • #
chemicals, and vegetable and animal oils and fats . The ; — S

0 •demand for a large portion of this commerce is .

- 55related to the chemical industries associated with .

petroleum refining and forecasts are subject to many 0
S

of the potentials and changing conditions previously
Sdiscussed under bulk petroleum. : ~

Foreign and Domestic Coastwise Commerce.
SFrom about 100,000 tons in the early 1950’s, this

commerce increased to about I 50,000 tons in 1966.
Historical trends show an average compound rate of
growth of 3.3 percent annually which is extended on I

Figure 2-24. The resulting tonnage would be 227,000
tons in 1980; 446,000 tons in 2000, and 852,000
tons in 2020. As the growth pattern of this commerce 3010 0300 070 000 3000 1500 3050 3030

FIGURE 2-25. Pugit Sound Area—Projected Other Liquidis associated with the chemical industry, a projection Bulk ~~~~~~~ I nternal Waterborns Commerce.
was based on the trends of output for the chemical

forecasts are 280,000 tons in 1980; 570,000 tons in commerce on the basis of the output forecast in

¶ 

industry estimated in Table 2-13. The resulting in 2000, and 167,000 in 2020. Projecting this

2000, and 1,120,000 tons in 2020. Table 2.13 for the chemical industry gives 70,000
Domestic Internal Commerce. This traffic be- tons in 1980; 160 ,000 tons in 2000, and 280,000

tween ports of the Puget Sound Area increased from tons in 2020.
1,000 tons or less in 1953 and 1954 to an average of Total Other LiqUid Bulk Commerce. Figure
about 50,000 tons in subsequent years. This historical 2.26 shows historical total commerce in this classifi.
trend has been an average annual growth of 2,100 cation and the total forecasts developed by the
tons. If extended as illustrated graphically on Figure preceding evaluations. These projections are sum-
2-25, the tonnage would be 82,000 in 1980; 125,000 marized in the following tabulation .

Other Liquid Bulk Commerce
(in 1,000 tons)

UN

~~ 22~Q

0 N•:: Foreign & Domestic
-

/ 
,
.• Commerce 280 570 1,120

Domestic Internal

_ _

TOTAL 350 730 1,400
w. .4 

Z 

Commerce 70 J~Q __zag)
S 

~~~~~~ns of W~~rbome Commerce
S
S

/ The historical commerce of the Puget Sound
4’ Area for the perlod l9s2 through l966 wasexamlned7

5
53~~~ to provide a basis for projecting future tonnage to the

SI’  • 
years 1980, 2000 and 2020. InItially, an overview of

5 5  4 1 total traffic was obtained by extending trends devel-
0000 0~I 3005 “5 1000 3530 30~ oped from correlations with Gross National Product.

FIGURE 2-24. Puglt Sound Ares—Prolsctsd Other Liquid
-

~~~~ ~~~~~•~jC ~~~~~~ 
These projections provided an umbrella of gross
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0
projection of total commerce. The variation for 2000
increased to 23.2 percent and reached 51.6 perce nt
by 2020.

The difference between the tonnage estimated
3000 by commodity groups and the total ton nage forecasts

by correlation with the Gross National Product was
000 

3 000 considered to be unidentified pro ducts resulting from
700 .,.:,,.d ..,,., .I a wide range of factors and conditions , most of which

0 C5•~~.~ •I ‘~ “~ cannot be documented with knowledge or facts
available at this time. Some of these factors could be
changes in technology, changes in consumer taste ,
new products , new demands for old products , or

‘5  • shifts in sources , marketing and transportation pat-
- 

os / terns. Table 2-15 lists projections of waterborne
commerce adjusted to more nearly conform with the

4 ._..~ forecasts of total commerce . The tonnages of general
40 4 ”  050 000 1000 4030 ~o20 cargo , bulk grain , bulk petroleum , other dry bulk and

FIGURE 2-26. Puget Sound Area—PrOleCted Other Liquid .

Bulk Total W.tert orne commece. ot her liquid bulk shown in Table 2-14 were mcreased
by 6.6 percent , 23.2 percent , and 51.6 percent for

tonnage forecasts against which an aggregation of 1980, 2000 and 2020 respecti vely. Forest products
individual commodity forecasts could be compared . were not adjusted as the resource is considered to be
Projections were made by segregating broad corn- limited. The adjustments were supported on the basis
modity groupings into foreign and domestic coastwise of the following evaluations:
commerce and into domestic internal commerce. General Cargo . With the advantage of greate r
Table 2-14 individual commodity group forecasts and natural water depths and a shorter distance fro m the
compares the totals for each of the target years with Northern Orient than any other continental United
estimates derived by projecting total commerce . The States port , the Puget Sound Area has tLe long range
aggregation of individual projections for 1980 was prospects for greatl y increased general cargo ton-
less than 7 percent of the value derived from the nages. Containerization is expected to increase the

Table 2-14. Puget Sound Ares, projected waterborne commerce (in 1,000 tons)

1980 2000 2020
Cargo F&0 1 Dl Total F&D Dl Total F&D Dl Total

G.n.r.I Cargo 3,400 1,100 4,500 6,300 1.400 7,700 11,100 1,700 12.800
BuNs Grain 2,100 — 2.100 2,300 — 2,300 2,700 -. 2,700
Forest Products 3,600 6,000 9,600 5.700 6.000 11,700 7.900 6.000 13.900
Petroleum 13.900 6,300 20,200 26,200 6,300 32,500 49,000 6.300 55,300
Other Dry Bulk 7,600 17,100 24,700 12 .200 35,400 47,600 16,900 68,000 84.900
Other Liquid Bulk 250 70 350 570 160 730 1,120 280 1,400
TOTAL 30,880 30,670 81 .450 53,270 49,250 102.530 88.720 82,280 171.000

COMPARISONS WITH PROJECTIONS OF TOTAL COMMERCE CORRELATED WITH GROSS NATIONAL PRODUCT

Total 65,500 126,300 259.100

DIVNIPMC 2 +4,060 + 23,770 +88,100

Varletlon 6.6% 23.2% 51.6%

1 F&D—Foreigo and DomestIc; 01—Domestic Internal.
2 UnidentifIed tanneps resulting from unfor,sen and unpredIctable changes in technology, uhifte In consumSr demand , new
products and new demands for old products.
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TABLE 2-15. Pug.t Sound Area, proj ected corn- legal an d political considerations , and future Unite d
merc e (adjusted to fit projections of tota l States market demands, limit the level of this
cosnmercs1) (1000 tons) commerce . There is no apparent basis for increasing

these forecasts.
Cargo 1980 2000 2020 Bulk Petroleum and Other Liquid Bulk As
Genera l Cargo 6.800 2 9500 19,400 previously discussed , the Puge t Sound Area could
Bulk Grain 2.200 2.800 4,100 undergo a large growth in refiner ies and assoicated
Forest P m t ~~s 9,600 11,700 13,900 wa terborne commerce as a result of major oil
Petro leum 21,500 40,000 

~~~~~~~~~~ developments in Alaska . The transportation patte rnOther Dry Bulk 26.300 58,600 128,600
Other Liquid Bulk 370 890 2.100 would be altered so that the Area would become a
TOTAL 66,770 123,490 251,900 net exporter of petroleum products. The expansion

of refineries would also result in growth of the chem-
Pr ojections In Table 2.14 were in creased 6.6 percent for ical industries. All of these factors indicate major

1960. 23.2 percent for 2000 and 51.6 percent for 2020, upward trends in both bulk petroleum and other
except for forest products which were accepted without liquid bulk commerce.chwge 

Other Dry BuN . Alumina, a principal corn-2 ~~~~~ by 2,o0O,Ofl~ tons to reflect accelerated erowth
of containerized freight. ponent of this commerce, was forecast at a 3 percent

annual rate of growth as compared to reliable forecast
tributary area served by Puget Sound ports. A study of 5 percent for the nation. The advantages of large
in-depth by the Port of Seattle in 19641 analyzed electric power blocks which can be produced by
cargo suitable for containerization from the Far East thermal plants at low composite rates when combined
in 1966 and estimated for the period 1967 to 1975 with existing low cost hydroelectric, gives the Pacific
that containerized import cargo will grow at a rate of Northwest a long-term advantage for attracting future
15 percent annually and export s at 10 percent aluminum plants. The Puget Sound waterborne corn-
annually. With rapid industrialization of Japan and merce would in turn share this growth because of its
possible opening of other Pacific Rim markets there is attract ive tidewater plant sites and as its location as a
a potential for an even greater increase in container- transhipment poin t to inland plan ts.
ized general cargo in 1980 to 2020 because of savings
in cost and time of handling. HARBOR AND CHANNE L

The “land bridge” concept which uses the REQUIREMENTS
United States railroads to form a direct transpor-
tation route linking waterborne commerce of the Vessel Trends
Atlantic and Pacific to serve the Far East and Europe, General—The characteristics of the deep draft
could result in savings of up to two weeks time and vessels of the world are undergoing rapid changes to
overall costs. The implementation of such a pim ~ 

meet the demands of efficiency and competition .
another long range potential for general cargo in the Ships of tremendous size , particularly bulk carrier
Puget Sound Area . and tanker types are now being built in sizes which

Buic Gr ain. The export of midwest grain to the were unf orseen a few years ago. Containerized cargo
growing markets of the Far Eastern countries ~~ 

has only recently come to the foref ront and is now
potential for substantial increases when satisfactory one of the greatest challenges facing the maritime
unit train rates are established. This possibility industry. As harbors and channels of Puget Sound , as
together with the highly automated grain terminal well as terminal facilities on the shore must accom-
being constructed by the Port of Seattle could result modate the pattern of future ships , an estimate of
in large future grain exports through the Puget Sound future vessel trends based on present knowledge is an
Area. esaential element in the study.

Forest Products. The constraints imposed on The examination of vessel trends began with an
this commerce by level of output from the resource , inventory in drafts of self-propelled vessels entering

or leaving the Puget Sound in the year 1963 . Each of
1 “Consalnerlastlcn of Watu-borne Commerce: Its Nature, the vessel types were then investigated with a view
______ toward isolating those facto rs basic to a forecast ofProepecis, ImplIcuflons and Directions for the Port of
Suertle.” ~~~ ~ 

the trends of future ships. The age of the merchant

2.39
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fleet and the trends in vessel speeds were examined to percent to 4.1 perce nt. For the tankers there was also
ascertain future ship constr uction possibilities. The a reduction in total number but the pei.entage with
findings were then summarized and estimates made of over 18 feet draft increased fro m 42.4 percent to
future vessel trends for the Puget Sound Area . The 61.5 percent.
publication of the U.S. Maritime Commission en- Freighters—Freighters are defined as ocean
titled , “A Statistica l View of the World’ s Merchan t going ships , includi ng container ships , of 1 ,000 gross
Fleets ,” for the years 1956, 1958, 1960, 1962 , 1964 tons and over tha t carry general cargo. From 1956 to
and 1966 provided much of the data used for the 1966 the number of fre ighters in the world merchant
study. Unpublished information from the files of fleet increased from 10,782 to 11 ,611. Referring to
government agencies also was used as a base for Figure 2-27, the number of freighters in the 10,000
estimating future vessel trends. The study depended to 10,000 deadweight ton (DWT) class decreased by
on material available from other studies and devel- 1 ,090 vessels. This change was more than offset by
oped only limited original data. the increase in the numbers of larger ships. There was

Drafts of Vessels In 1955 and 1963—The also an increase of 452 ships in the 4,000 to 6,999
numbers of self-propelled vessels inbound with drafts DWT class .
of 18 feet and less, and over 18 feet have been Except for one freighter that had a draft of 43
summarized for the years 1955 and 1963 in Tables feet and is now out of service , all frei ghters have had
2.16 and 2-17 resp ectively. These statistics show the less than 40 feet draft . As freighters must serve a
trend to deeper draft vessels. For the passenger and variety of ports , most of which are limited to less
dry cargo vessels in Puget Sound the total number of than 40 feet draf t , the assumption that future
vessel movements decreased in the period but the freighters would be limited to 40 feet draft as
percentage with over 18 feet draft increased from 2.5 indicated on Figure 2-28 appears valid. The draft of

TABLE 2-16. Draft of vessels (self propelled) 1955
Paenngsr and Dry Cu’ao Tankers

• Dr tt % with Draft % with
18 ft. Draft Draft 18 ft. Draft Draft

Area & Less 18’-40’ Total 18’40’ & Less 18’40’ Total 18 .40’

B.llingh.m 5,583 133 5,716 2.3 114 6 120 5.0
Anacortes 18 ,003 53 18,066 0.3 55 17 72 23.6
Everett 10,172 98 10,270 1.0 39 25 64 39.1
Seattle 70,514 1,777 72,291 2.5 890 776 1,666 46.6
Thcoma 13,941 716 14,657 4.9 183 185 368 50.3
Olympia 657 124 781 16.9 87 13 100 13.0
Port Angeles 2,207 203 2,410 8.4 83 43 126 34.1
Port GambIa 40 73 113 64.6 0 0 0 0
IQThL 12t 117 3,177 124,294 2.5 1,451 1,065 2,516 42.4

TABLE 2.17. Draft of vessels (self-propelled) 1963
Pe.asnger old Dry C rgo Tankers

Draft % with Draft % with
18 ft. Draft Draft 18 ft. Draft Draft

Area 8 Ls~ 18’40’ Total 18’-40’ & Lass 18-40’ Total 18’40’

Saflinghem 3,776 216 3,992 6.4 79 4 83 4.8
Anacortas 9,267 33 9,300 0.4 190 507 697 72.8
Everett 4,010 304 4,314 7.0 0 2 2 100.0
Seattle 50,410 1 809 62,219 3.5 366 646 1,002 64.5
T coma 13,068 891 13,959 6.4 148 178 326 54.6
Olympia 103 81 184 44.0 32 13 45 28.9
Port Angeles 2.656 204 2,860 7.1 62 36 98 38.7
Port Gamb le 14 50 04 18.1 0 0
TOTAL 83,304 3,588 86,892 4.1 *67 1.360 2,253 61.5
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p world freighters has averaged about 24 feet ’ in recent chemicals, natural gas and whaling tankers. From
years but can be expected to average 27 feet 2 or 1956 to 1966 the number of tankers in the world
more by the year 2020. merchant fleet increased from 2,834 to 3 ,654. During

To accommodate containerization of general this same period the number of tankers under 17,000
cargo which tends toward increased bulk as well as DWT decreased and tankers greater than 17,000 DWT
efficiency realized with larger ships, new freighters increased as shown on Figure 2.29.
are expected to increase volume by adding beam and Figure 2.30 shows that the maximum size
length. Projections shown on Figure 2-28 forecast tan ker increased from 35,500 DWT in 1954 to
that the maximum deadweight of freig hters will be 205 ,000 DWT in 1966. Indicative of this trend is a• about 50,000 DWT in the year 2000 or more than 312 ,000 DWT tanker completed in 1968 . Designs
doub le the present maximum. The maximum length have been made for a tanke r of 500,000 DWT and 87
of freig hters in the year 2000 will probably reach a feet draft which could be in service before 1975.
limit of about I ,050 feet. As indicated on Figure Studies have been made for a tanker of 1,000,000
2-28, the average size of world freighters has only DWT and 104 feet draft. This is believed to be about
increased from 7,600 DWT in 1956 to 7,800 DWT in the maximum practical size under present tech-
1966 but is projected to average about 10,000 DWT nology . If the present trend continues, this 1,000,000
by the year 2020.2 ton tanker may be in service by 1990.

Most of the foreign trade from Puge t Sound The aver age size of tanker has increased from
ports can be expected to be with Pacific Rim nationS. 15,100 tons in 1956 to 26,900 tons in 1966 (Figure
Many of these nations are newly developing and have 2-30). Projecting this trend , the average tanker may
the advan tage of planning their harbor facilit ies for be 100,000 tons by the year 2020 and have an
the most modern cargo vessels. Therefore , freighters aver age draft of about 48 feet.3
for the Pacific trade can be expected to run to larger BuNc Ca’rlsrs—Bulk carriers include ore carriers,
tonn age an d greater draft than the average for the ore/oil carriers and coal carriers. From 1956 to 1966
Europ ean trade , the number of bulk carriers in the world merchant

For domestic coastwise freight movement , “~ fleet increased from 704 to 2,104 . FIgure 2-3 1 shows
creasing use of barg e towing is expected to continue , that all sizes of bulk carrier vessels have increased in

Combination Passenger and Cargo Ships—World number during this period except for vessels under
vessels of this classification , including ships with a 10,000 DWT which show a slight decline after 1964.
capacity of 13 or more passengers , have decreased Figure 2-32 shows that the maximum draft of
from 1 ,295 in 1956 to 1 ,054 in 1966. The decrease ~ bulk carriers has increased from 41 fee t in 1956 to 54
due to increased competition from air transportation. feet in 1966. Bulk carriers could be built just as large
As combination passenger and cargo ships must use as tankers. However , because of the typ e of service
the same ports that are served by freighters , their size these vessels provide , and the physical limitation of
will be governed by the same rest rictions. Except for the majority of world ports , a maximum practical
local ferry service and inside passage runs to Canada 

~~~ be about 400,000~ tons. The corre-
and Alaska , there has been very limite d passenger s~~n~u~g maximum draft will probably be about 71
service in Puget Sound in recent years. Development feet. As with tankers , the practical limit in draft for
of significant ocean-going passenger service with general service bulk carriers will be about 60 feet.
Puget Sound ports does not app ear probable in the Average deadweight in the year 2020 will proba bly be
near future . about 30,000 tons. Vessels with greater drafts will be

• Tankers—In addition to tankers for bulk petro- restricted to special services where terminals with
leum products this category includes tankers for greater depth of water are feasible .

3 P sctlans b.sed on digest of latest trend In shIp
1 “

~~ Statistical Analysis of the World ’s Merchant F leets,” construction, current reviews of various authorities and
U.S. Maritime Commission for years 1*56, 1968. 1960. consIderation of epp ent practical limits N’s size of vessels,

• 1962, 1964 and 1966. channel depths and term I~sl facilities.
2 r f l ~~s besed on digest of latest trend Irs 5 ’sIP ~ Prolections b..d on digest of latest trend In ship
construction current rs~,lJws of varIous euthorltlse and 

~on~art~ctics~ current reviews of various authorities and
corsi~armion of apparent practical limits in size of vessels, co i alj~~~, of ~~~~~~~ practical limits In siz. of vessels,
d einsi depths and terminal facilities, channel depths and terminal facilities.
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Age of World Merchant Fleet-The percent of Bulk carriers have increased speed from a median of
each of four types of merchan t vessels in service 10 knots in 1956 to 13 knots in l~66.

— December 31, 1966, that were built after 1940 were Projected World Fleet Composition—World
plotted on Figure 2-33 and indicate the following: (a) fleet composition is projected in Table 2-IS from the
91 percent of all freighters have been built since foregoing analysis. These vessel trends show a large
1940, 65 percent were bulk after World War II and increase in the number and size of bulk carriers and
19 percent smor l 960;(b) 76 percent of all combina - t*i~kers since 1952. These vessels are becoming the
tion passenger and cargo vessels have been built since giants of the world fleet with deadweights approach-
1940, 54 percent were built after World War II lug one million tons for tankers and 400.000 tons for
only 10 percent since 1960; (c) 97 percent of all bulk carriers. Althoug h on a smaller scale , freighters
tankers have been built once 1940, 87 percent were are also experiencing -e growth in size, weight and
built since World War II and 29 percent since 1960 length.
and (d) 94 percent of all bulk carriers have been built
since 1940, 85 percent were built since World War II Harbors and Channels
and 42 percent since 1960. of Chann.Ie—A ship forfeits open-water

The graphs on Figure 2.33 show tha t the maneuverability when it enters a channel and the
construction of freighters has been at a fair ly unifor m navigator must be alert to the restrictions imposed on
rate , while the construction of combination passenger his ship. Maneuverability is affected by configuration
and cargo vessels has been at a decreasing rate and of a waterway, including its alignment, dimensions,
that after 1952 both tankers and bulk camers depth under keel , tidal fluctuations , currents, wave
have been constructed at a much faster rate than 

,~~~~ meteorological conditions, buoyancy , steerage,
during the preceding years. and interference from other traffic. These problems

combination passenger and cargo vessels show that they have been magnified by the trend toward larger
median speed has increased from 14 knots in 1956 tO and faster ships. Furthermore, large numbers of small

Speed of Vessels— World fleet statistics for have always confronted ship captains and pilots but

16 knots in 1966. World freighters have increased craft , both power and sail , increasingly congest our
speed from a median of 10 knots in 1956 to 13 knots waterways.
in 1966. Considering the large number of vessels Increasing costs have compelled commercial
involved, this is a very significant trend towards faster shippers to exploit improvements in ship design and
service . World tankers have increa sed speed from a operational techniques to the maximum. As vessel
median of 13 knots in 1956 to 14 knots in 1966. sIze increases, at some point the economics of ship

TABLE 2-18. Projected world fleet composition

Deadweight (tons) Draft ( feet) Maximum
Vessel Typs Averse. Maximum Average Maximum Length(feet)
Frslshters
1663 7,800 20,000 24 36 790
1980 8,583 33,500 26 39 930
2000 9,350 50,000 26.5 40 1,050
2020 10,000 50,000 27 40 1.060

1960 76,225 760,000 46 98 1,460
1963 23,200 130,000 30 54 950

2000 94,325 1,000.000 47 104 1,570
2020 100,000 1,000,000 48 104 1,570

&~~ C~ yhea
1963 15,000 50,000 27 44 750
1960 18,750 185,000 35 57 1,040
2000 27.380 400,000 40 71 1,325
3020 30,000 400,000 40 71 1,325
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operation and of channel construction and mainten- gravity) occur under the influence of waves. In open
ance must conflict. The design of new or enlarged sea conditions , a pitch angle of 2.5 degrees in a I ,000
navigation channels in estuaries must give consider- ft ship would increase draft forward by about 22 feet.
ation to the effect of the tidal forces in the channels A 5 degree angle of roll for a ship having a beam of
as well as any effect of the chan nels on the tidal 100 feet would increase amidships draft about 4.4
regimen. They may cause major changes in tidal feet. This is not an unusual roll at entrances , even in
currents, sediment movements, shoreline conflgur- semipro tected conditions, as a result of waves, wind ,
ation , salinity intrusions, and mixing processes. Also, and turn angle.
local operating practices and vessel characteristics are Minimum Depth Under Keel—The conditions
essential elements in the design of economical chan - that produce sinkage also produce violent flow
nels to meet the requirements of practical ship patterns in shoal water or canals which:
operation . This applies to the determination of depth a. Affect ship steering and maneuverability. It
and other characteristics as well. The following sets is generally recognized that a vessel becomes hard to
forth the considerations governing the design of handle and requires large rudder angles unless speed is
channels in the Puget Sound Area for tug-assisted considerably reduced in shoal water.
vessels. b. Produce bed-load movements with resulting

Channel Depth—Experience has established that displacement of material. A vessel may readily dis-
adequate depth is the first requirement of safe place a foot or two of material and leave it piled up in
navigation in a waterway. Channel depths sub- the way of the next passing vessel.
stant ially greater than the loaded static drafts of the A minimal clearance of at least 2 feet under the
vessels using the waterway are required in order to keel of a vessel in motion is needed to (a) avoid
ensure safe and economic navigation. Therefore , in damage to ships propellers fro m sunken timbers and
the design of a channel, the minimum depth would be debris, (b) reduce displacement of bottom material ,
first considered, and then the width and other and (c) avoid fouling of pump and condensers by
requirements. bottom material. There is a great difference between

Common practice on the Pacific coast of the touching the soft fluff which lies on the channel
United States is to establish depths at mean lower low bottom of many estuaries and striking rock botto m
water (mllw). In cases wh-re the traffic density is or grounding on hard sand and gravel. The clearance
great , a plane below mllw ~nay be selected. On the under the keel should be increased to at least 3 feet if
other hand, where traffic density is low , the design the bottom is rock or hard sand and gravel.
depth may be set for a higher tide level , such as half Estimate of Design Depth—A typical calcula-
tide level. The basis for selection will be an economic tion of minimum depth of channel for a large tug-
analysis of the cost of vessel delays, operation , and assisted vessel traversing a shallow freshw ater
light -loading balanced against drec!ginp costs. Each restricted channel follows:
reach of the vessel’s entire round trip on a waterway
needs to be considered. 30,000.DWI Ship, 650 ft in Length

loaded Draft of Design Vesael—”Loaded dr aft ” Beam 86 feet
usually refers to the draft amidships of a vessel at rest
when loaded to the salt water summer load line. Saltwater loaded draft 35.0 ft
Actual loadings may be less than this , and they may Added draft due to fresh water 1.0 ft
be such as to cause a greater draft aft than forward Trim down at stern or bow 1.6 ft
(trim down at stern), or occasionally vice-versa . In Sub Total 37.6 ft
passing from sea water having a density of 1.026 (64 Minimum bottom clearance 2.0 ft
lb/cu ft) into fresh water with density of 0.999 1 Required channel depth 39.6 ft
(62.4 lb/cu ft), a vessel’s displacement will increase
approximately 3 percent. The vessel will sink from 2
to 3 percent of its draft , depending upon the hull Chennel Width—Channel width is determ ined
design. A vessel with a 35-ft. saltwater draft , for from the beam and steering characteristics of the
example , would have a fresh water draft of about 36 design vessel, from a considera tion of the traffic
feet with intermediate drafts in brackish waters . density, and from the character istics of other vessels

Effict of Pitehing and Rolling—Pitch , roll, and encountered in the channel , as well as currents, wave
heave (which is the vertical motion of ship’s center of condition s, winds , bends , and general alignment.
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General practice is for the width of the channel to be the channel , i.e.,-whether they are rocky or composed
measured at the design depth , or botto m of the side of soft sediments.
slopes. The design width should be sufficient to The width of the maneuvering lane may be as
insure adequate control of the ships that must use the little as 160 percent of the beam of the design vessel
waterway under expected conditions of ship speed, where it is known that the design vessel has very good
currents, and traffic, controllability. This value appears to be applicable for

Vessel Operation—Among the factors to be channels in wide waterways as well as restricted
considered in selection of the channel width for safe channels where there are no cu rrents at an angle to
navigation are: one-way traff ic or two-way traffi c, the channel , or winds or waves that will cause vessel
overtaking and passing of large vessels or spacing yaw. In places where these yawing forces exist , the
between transiting ships, use of pilots’ and other width of the maneuvering lane should be that
operating rules. Maximum vessel speed through the required to accommodate the oscillations of the
water is an important economic and safety consider- vessel as it yaws back and forth , which is determined
ation , along with necessary reduction in speed when by the length of the vessel and the angle of yaw that
passing another vessel and operating with limited may be expected or 160 percent of the beam figure,
visibility in fog or rain , whichever is the greater. It is considered that these

The handling characteristics of the using vessels widths are minimal. When consideration is given to
is another factor to be considered . Twin-screw, the disaster and economic loss that occur when great
single-rudder types, typical of many tankers and bulk ships collide, or the damages suffered when they go
carriers, are likely to have poor handling qualities as aground , it is likely that the more conservative lane
compared with the excellent handling qualities of width of 180 percent of the beam of the vessel will be
most Naval vessels which have two rudders of large employed for reaches where there are no yawing
area located directly in the slip stream of the forces , or perha ps even 200 percent of the b-’m of
propellers. Width requirements may be increased by the design vessel in cases where that vessel is known
other conditions: to have poor controllability. For reaches where

a. Crosscurrents are critical for extremely large aground, it is likely that the more conservative lane
vessels, width premised on a percentage of the vessel beam

b. Strong winds on the beam or quarter are an might be increased for the yaw as a resul t of this kind
important factor on partly loaded ships, or very large of judgment.
vessels. Winds having velocities of 50 10 80 mph may Harbor and Channel Requirements of Pugst
cause a vessel to side slip 10 to 15 degrees from Sound A,.e—The vessels projected for the fleets of
course (yaw, or crabbing, ~~~~~ the world are potential users of the Puget Sound

c. Waves have to be very great for inland wa ters Area . The application of the criteria set forth in the
to affect the control of large ships. However , ro ugh preceding parag raphs provide the basis for the
water and tide rips ar e important considerations for estimate of depth and width for future harbors and
the smaller vessels and recreational boats , because channels as shown on Table 2-19.
control may be difficult and uncertain .

Edimats of Required Channel Width—The
width of the channel is measured at the bottom of
the slope, i.e., at the design depth,which is either the TERMINAL LAND ARE A
required depth for safe navigation of the design vessel
or the economic depth . Some of the factors that must General
be given consideration in determining the proper Terminal areas include piers, wharfs, and open
width of the channel are: whether the design vessel and covered storage space necessary to handle water-
must pass a similar vessel, or a smaller vessel or borne commercial cargo and passenger service. In
vessels; the controllability of the vessel; current order to ensure that growth of waterborne commerce,
velocities and directions; wave action or wind that an important segment of the economy in the Puget
will cause the vessel to yaw; whether the channel Sound Area , is not constrained , provision must be
occupies the entire waterway , as In a canal , or is made for the present and future land requirements of
located in a wide waterway many times the width of termina l facilities. Existing lands used for these
the channel; and the characteristics of the banks of purposes amounted to approximately 2,300 acres in

-~~~~~ - 
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1963. Future land needs are dependen t upon the type mum economy the number of berths will be less than
an d amount of tonnage forecast for each of the the maximum numbe r of ships that may be in port at
genera lized cargo grouping s. Changes in technology one time. Maximum economy would be obtained
with more efficient cargo handli ng equipment , both when the annual cost of vacant berths plus the annual
on shore and on vessels, wi ll enable greater utilization cost of waiting ships is a minimum. The point at
of existing fac ilities as well as provide hi gher unit which such maximum economy will be obtained will
handling capabilities th an ha ve been experienced in not only depend upon the relative cost of shi p ti me as
the past. Land transp ortation links of rail and against vacant berth cost , but also upon the number
highways are also very important factors influencing of berths in the port. While optimum berth utilization
the amount of cargo that can be processed by a port. may be over 70 percent for larger ports with 10 or
Howeve r , wit h adequate systems planning , lan d trans- more berths , utilizations of only 20 percent may be
por tation should not serve as the limiting factor in all that can be realized for the smaller ports,
cargo handling capabilit ies, especially during the development stage .

A rep ort prepared by the Maritime Administra- The first step in providing adequate terminal
t ion in 1966 for the Sub-Committee on Economic facilities to handle a projected increase in shipping is
Progre ss of the Joint Congressional Economic Corn- to modernize the existing facilities. Not only must
mittee state d: ‘Port facilities in the United States , in ter minals be improved to serve the larger merchant
genera l . are more than adequate on a quantit ive basis vessels being constructed , but more efficient methods
to serve the maritime industry in times of peace and and equipmen t for cargohandling must be provided to
during war or crisis. ” The report goes on to observe reduce the time require d for loading and unloading.
that many port facilities are not adequate on a Ideal development of each port must also balance the
quali tative basis and that capital requirements for cost of additional bert h s against the cost of ship
port terminal facilities during the decade 1 966-1975 delays in determining the optimum number of ber t hs
are estimated to be $1 ,281.5 million , to be provided . These and other factors are con-

For highest financial return on investment in si dered in the following discussion of future terminal
• port facilities , there should only be sufficient berths facilities and needs for each generalized cargo group-

to provi de for 100 percent occupancy . In such a port , ing.
ships would often be waiting for a berth which at cost
of shp time from $100 to over $300 per hour wou ld General Cargo
be a serious loss to shipping lines. I f delays continue An estimated 75 ,000 tons of genera l cargo per
to occur in berthing at any port , a surcharge will berth was handled by ports in all thre e US. Coastal
genera lly be levied on cargoes for that port which can regions in 1960 . The Mari time Administration 1 fore -
then resu lt in loss of trade. At the other extre me , it

• would be ideal for shipping to have sufficient berths A report prepared by Ma ritime Administration in 1966 fOr
in a port so that berthing would always be possible subcommittee on Economic Progress of Joint Congress ional
immediately upon arri val. Obviously for overall maxi- Economic Committee.

TABLE 2.19. Puget Sound Area-harbor and channel requirements

Single Lane Channels1
Depth end Width in Feet

Vessel Type Cargo 1980 2000 2020

Freighters General car~~ (Msui .) 44* 200 46 x 220 46 x 220
Forest Products (Ave.) 32* 120 32* 120 32* 120

Bulk Carriers Grain , other (M.*.) 64* 250 78*320 78~~320
Dry Bulk (Ave.) 40 ii 180 46* 200 46~~200

Tinkers Psarol.um, other (Max .) 106*420 112*450 112*450
Liquid BuNt (Ave.) 52* 230 54*240 54 * 240

~ Tug sslissd vsuusls.
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casted handling rate s would increase by 5,000 tons the future consistent with the programs of develop-
per berth for each five-year period to as high as ment and improvement planned by these major ports.
100,000 tons per berth by 1985. For the 25-year Approximately 325 acre s of terminal lands were used
forecast period this represents an average annual for general cargo handling by these three ports in
growth rate in berth utilization of about 1.2 percent. 1963, resu lting in an average of 6,300 tons per acre .
A handling rate of 100,000 tons per berth per year However , adjusting for about 80 acres of terminal
has been attained by the Port of Seattle with some of lands used solely for fish pro ducts 1 an average of over
the port’s ber ths transferring containerized cargo 8,300 tons per acre is indicated for the general cargo
reaching volumes of 300,000 tons per year. facilities of these ports. This compares with a rate of

On a conven t ional break-bulk general cargo ship about 12 ,000 tons per acre per year experienced in
the rate of loading or unload ing has been I 5 long tons 1 967 at a new terminal in the Area where both
or abo ut 17 short tons per hour using a 25-man crew . break-bulk and containers are handled.
Palle t handling can increase this rate to as high as 210 For purpose of this study a ratio of 12 ,000
short tons per hou r with a smaller gang. The Sea-Land tons/acre/year is employed to estimate the 1980
terminal operations in the port of New York have terminal land area requirements. Land-commerce
ref lected a containerized general cargo rate of 280 ratios for 2000 and 2020 are estimated by extendin g
tons per gang-hour . The Matson Navigation Company the 1980 rate at an annual growth of 1 .2%, equivalen t
loads and unloads containers , each 8 feet by 8 feet by to the increased utili zation trend projected by the
24 feet (20 tons capacity) at a rate of one per minute Maritime Administration. The terminal land area-
and has unloaded as much as I ,456 tons per hour. tonnage ratios derived from the above are translated
Ships equipped with three or four gantry cranes can into f uture land area requirements for general cargo
load or unload containerized carg o at rates from 800 and shown below for each time period with corres-

to 1,300 tons per hour. A comparable or greater rate ponding projected tonnages.
can be obtained with two container cranes. Previousl y
over a week, working 24 hours a day was necessary to Gene ra l Cargo
load a 10,000-ton vessel. With modern facilities this Terminal Land Area Requirements
can now be accomplished in less than eigh t hours.

Since 50 to 75 percent of the cost of moving Tonnage (1 ,000 Terminal Area
cargo from one poin t to another is associated with ~~~ Tons/Acre Short Tons) (Acres)
port time and the loading and unloading of the cargo ,
continued effort can reasonably be expected to make 1980 12 ,000 6,800 565
these operations more efficient. Rapid growth in use 2000 15 ,300 9,500 625
of containers is occurring with more ports providing 2020 19,400 19,400 1,000
proper facilities to take advantage of the efficiencies
made possible by this form of cargohandling . The Bul k Gra in
Port of Seatt le has nearly completed Terminal 18. The total Puget Sound Area grain elevator
which provides over SO acres of storage and handling storage capacity in 1963 amounted to approximately
space wit h two large brid ge cranes to accommodate 13,400,000 bushels. Studies by the Maritime Admin-
containerized cargo. The Port has pioneered in con- istr at ion have indicated that for a profitable level of
tainerization and regular container service between operation average turnover of grain through a port
Puget Sound and Alaska was initiat el as early as elevator is about 5.7 times per year . On this basis the
1959, but only recently has containerization exper- ann ual shipping for the Puget Sound Area should be
ienced accelerated growth. This growth has been at least 76,000,000 bushels or about 2,300,000 short
eacowaged by standardization of containers , im- tons . In 1963 the tota l shipment for Puget Sound

in handling equipment , new vessels built ports was 1 ,205 ,977 tons , or about 40,000,000

~ .cd1ealIy for these m.. .~ies and recognition by bushels. The combined loading rate for all grain
E., ira of potential cost savings, elevator facilities in Puget Sound ports Is about

I. 1963 the ports of Seattle , Tacoma and
1~~~ a~~n..ead (or 2,053,000 of the 2,675,000
~~~~ s 4 p srd earge handled by Puget Sound Area 1 Pius  products accounted for only 5 percent of the 1q63

~~~ss se umi 75 p.~ ent of the total general cargo litteril CV~O tOIW5~~I with this percenteal contlraain~ to

~~~~~~~~~~~i T~~ peaceat~~s i expected to increase u~ ~~chine due to a nearly limited fishery mource.
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100,000 bushels per hour representing a berth space
utilization of about 400 hours per year. This amounts Forest Products
to less than 5 percent utilization based on 365 full Terminal Land Area Requirements
24-hour wor king days. From the foregoing , existing
facilities appear to be adequate to meet projected Tonnage (1 ,000 Terminal Area
needs to the year 1980. However , a io ,ooo,00o Year Tons/Acre Short Tons)_ (Acres)
bushel capacity grain terminal is under construction
by the Port of Seattle. Possible redirection of 1980 21 ,200 9,600 454
mid-west grain shipments through the Puget Sound 2000 25,900 11 ,700 454
Area ports is seen as justification for this facility. 2020 30,600 13,900 454
Completion of the new grain terminal may also re sult
in a transfer of grain handling from an existing Bulk Petro leum
facility within the Seattle Harbor which handled In 1963 terminal areas servicing the 16,000,000
about 1,000.000 tons of grain in 1967. The new tons of bulk petro leum for that year amounted to
terminal will be a great deal more efficient than the 638 acre s, provi ding a utilization rate of 25 ,000
existing facility , tons/acre annuall y. Althoug h substantial increases in

Future land area requirements for grain term- bulk petroleum traffic are projected , termi nal fadii-
inals have been deriv ed based on the 10,000,000 ties for this commodity can usually be expanded on
bushel capacity of the new grain terminal facility and existing land areas. Only additional pumping
a turnover rate of 5.7 times per year. The new facility equipment , pipelines , and possibly pier extension are
will occupy about 25 acres of land with 8 acres being necessary to provide greater tonnage handling capaci-
developed for green belts, parkway and access. The ties. Accordingly, no increase in terminal land area
remaining 17 acres are considered as being used for for bulk petroleum is forecast.
grain handling.This provides an annu al grain handling Discovery and development of the North Slope
rate of 100,000 tons per acre per year. In 1963 bulk oil fields in Alaska may result in the acquisition of
grain facilities occupied 30 acres of Land. FUtUTC additional term inal lands , integral with Lands acquired
termma l lan d area requirements are tabulated below: for refineries on the shores of Puget Sound . Any new

terminal lands developed due to the Alaskan oil find
are viewed as part of the water tran sport .oriented
industrial lands and included within those projected

Bulk Grain acreages.
Terminal Land Area Require ments The projected tonnages and terminal lan d utili-

zation ratios derived from the 638 acres of land in use
Tonnage (1 ,000 Terminal Area in 1963 are tabulated below :

• Yea r Ton WAcre Short Tons) J ,4cr es)
Bulk Petroleum

1980 100,000 2,200 22 Terminal Land Area Requirements2000 100 ,000 2,800 28
2020 100,000 4,100 41 Tonnage (1 ,000 Terminal Area

Year Tons/Acre Short Tons) (Acres)

Forest Products 
1980 33,800 21,500 638
2000 62 ,700 40,000 638An average of 17 ,200 tons of fore st products/ 2020 134,500 83,800 638acre were handled on the 454 acres of terminal lands

used for this cargo in 1963. As the maximum
projected tonnage for forest pro ducts is only slightly
higher than tonnages handled in the past , the existing Other Dry Bulk
terminal areas are considered more than adequate to Total other dry bulk terminal areas amounted
meet future needs. Projected forest product tonnages to 228 acres in 1 963 . For purp oses of estimating
and the tons per acre associated with the terminal terminal area requirements this generalized corn-
lands a re tabulated in the following: modity grouping is subdivided into :
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0 a. Alumina Dry Bulk Other Than the Above—Approxi-
b. Lime , clay & cement ; sand , gravel & rock mately 3,600,000 tons of cargo composing this
c. Dry bulk other than the above category were transferred over approximately 90
Alu mina—In 1963, approximately 11 acres of acres of terminal land in 1963 , providing a utilization

termina l lands were used for handling five thou sand rate of 40,000 tons per acre per year. Existing
Ions of alumina resulting in a utilization rate of only facilities are estimated to be capable of handlin g at a
460 tons per acre annually . The Port of Tacoma ’s rate at least 50 percent higher. For purposes of
existi ng 50,000 ton alumina storage and handling forecasting future ter minal land requirements a utili-
facility occupies approximate Ly 5.7 acres of land and zation rate of 60,000 tons per acre per year was used
can handle about one 50,000 ton vessel per month. to tr anslate proje cted tonnages into acres. The re-
Expansion of the port ’s facility is planned to provide quired terminal areas are tabulated below :
a total of 150 ,000 tons of storage with total terminal Other Dry Bulk
lands of about 10.2 acres. Assuming a capacity of
three 50,000 ton aluminum ore vessels per month , Dry Sulk Other Than Above
the annual utilization rate would be 176,000 tons/ Terminal Land Area Requirements
acre. This utilization rate was used to project future
termina l land area requirements for alumina as Tonnage (1 ,000 Terminal Area
tabulated below : Year Tons/Acre Short Tons) (Acres)

Other Dry Bulk — _____  _ _ _ _ _ _ _ _  _ _ _ _ _ _ _

Alumina 1980 60,000 7,200 121
Termina l Land Area Requirements 2000 60,000 12,900 214

2020 60,000 18,100 302
Tonnage (1,000 Terminal Area

• Year Tons/Acre Short Tons) (Acres) - Total Other Dry Bulk—Aggregating the needs
— 

for alu mina; lime, clay and curren t; sand, gravel , rock
1980 176 ,000 2 ,300 13 and other , total other dry bulk terminal land area
2000 176,000 4,700 27 requirements are :
2020 176,000 10 ,500 60

LIm., Clay and Cement; Sand, Gravel and Other Dry Sulk
Rock—About 7,400,000 tons of these commodities
were han dled on 130 acres of terminal lands in 1963 , Terminal Land Area Requirements
providing a utilization rate of 57,000 tons per acre

• per year. Existing facilities can probably handle these Tonnage Terminal Area
cargoe s at over twice the current annual rate . For Yea r (1 ,000 Short Tons) (Acres)
purp oses of forecasting future termina l land require - -

meat a utilization rate of 120 ,000 tons per acre per 1980 26,300 274
year was used to translate projected tonnages into 2000 58,600 583
acres. The values derived are tabulated below: 2020 128 ,600 1,196

Other Dry Bulk Other Liquid Bulk
Lime, Clay and Cement ; Sand Gravel and Rock Approximatel y 40 acres were used for handling

Terminal Land Area Requirements 178 ,000 tons of other liquid bulk in 1963, providing
a utilization rate of about 4,500 tons per acre per

Tonnage (1,000 Terminal Ar ea year. Existing facilities are estimated to be capable of

• Year Tons/Acre Short Tons) (Acres) handl ing at over tw ice this rate . For pur poses of
forecasting future terminal Land requireme nts a utili-

1980 120,000 16 ,800 140 zation rate of 9,000 tons per acre per year was
2000 120,000 41 ,000 342 employed. The projected tonnages and land area
2020 120,000 100,000 834 requirements are :
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Other Liquid Bulk Total Terminal Land Requirements
Termina l Land Area Requirements Table 2-20 summarizes ter mina l land require-

ments exclusive of railroad and street rights.of-way,
Tonnage (1 ,000 Terminal Area green belts , etc., for the Puget Sound Area .

Year Tons/Acre Short Tons) (Acres)

1980 9,000 370 41
2000 9,000 890 100

WATER TRANSPORT-ORIENTED2020 9,000 2,100 236 
INDUSTRY LAND REQUIREMENTS

Ferry And Passenger Terminal—Co mmerc ial General
Vessel Moorage Waterfront te rminal facilities serve an industrial•1 In 1963, 84 acres of land were used for ferry complex which depends on waterborne commerce to

• and passenger traffic and 345 acres were used for enha nce the ir competitive market positions. These
moving of commercial vessels. The existing terminal industries are termed “Water-Transport-Oriented In-
areas are assumed adequate with modernization to dustries .” As previo usly discussed under the chapter
meet 1980 needs. Beyond this date the land require- on “Present Status ” , an estimate was made of the
ments are projected to grow at about the rate of 2.3 acres of land in use by these industries in 1963 on the
percent annually ; the projected population growth basis of an inventory. The results of this inventory by
for the Area. Future land terminal requirements for industry and broad commodity groups are summar-
the Area are ta bulated below : ized as follows:

Ferry and Passenge r Terminal
• and Commercial Vessel Moorage Approx.

Broad LandTerminal Land Requirements
Commercial 

Commodity in Use
Industry Classification in 1963

Ferry & Passenger Vessel Moorage
(Acres) (Acr es) Warehousing , storage ,

• & heavy equipment General Cargo 1 ,710
1980 84 345

• 2000 133 545 Lumber , wood
2020 210 860 products , pulp, paper ,

& allied products Forest Products 1 ,040TABLE 2-20. Puget Sound Area-terminal land re-
quirements (acres)
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  Petroleum refining &

19631 igeo2 
~ooo2 2025 related industries Bulk Petroleum 1,250

Gsnarai cargo 496 565 625 1.000 Primary metals, dry
Bulk grain 30 30 30 41 chemicals, stone,
Forest products ~~ 454 454 454
Petroleum 638 63V 638 638 

clay, glass & cement Other Dry Bulk 1 690
Other dry bulk 228 274 583 1.196
Other liquid bulk 40 41 100 236 Liquid chemicals &
Ferry C passenger 84 84 133 210 associated products Other Liquid Bulk 130
Commercial Vessel

Moorage ~~~~ -~~~~~~ ~~~~ —
~~~~~~ Shipbuilding Ship Repair &

Total 2.315 2,431 3~108 4.635 Construction 
_ _ _ _ _

Existing areas, including estimates for minor 
Total 5 ,190

2 Wh.re projected land area needs we less than existing, the
land area In use in 1963 are shown. 1 Excludes 2.440 acres in explosive manuf acture.
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Land Use Development Trends tax base (6.4%) and terminal development (7.5%) as
Ideally, estimates of future water-transPOrt shown in the Table in a subsequent paragraph.

industrial land needs should be based on detailed Besides the rapid growth associated with development
industry-by-industry investigations considering supply of the nearby industrial community, it is also likely
and demand for products on a worldwide scale . that the “spill-over” from landlocking in more distant
Lacking the resources needed for such an investiga- communities will contribute to the demand.
tion , industr ial land use trends were considered Appendix IV. Economic Environment— The

• appropriate for projecting future acreage required for economic study contained in Appendix IV provides
wa ter-transp ort -oriented industries. For the purpose long-term projections of output and emp loyment.
of this study, these trends provide a broad indicator The tabulation below gives the average annual com-
of the lands that should be set aside for industry. pound rate of growth for selected industrial trends
Figures 2-34 and 2-35 show an inventory of suitable judged to be most nearly representative of water.
lands including areas already developed. Specific transport-oriented industrial growth.
examples of land use development in the Puget Waterborne Commerce— The projections derived
Sound Area and related economic indicators are previously for Puget Sound Area waterborne corn-
discussed in subsequent paragraphs. merce to year 2020 yield an average annual com-

Tacoma Port Industrial District—This district pound rate of growth of 3.4% as compared to a
comprises 2919 acres of submarginal tidelands which past trend of 2.5%.
were reclaimed by dred ged fill and made accessible to Studies by Puget Sound Governmental Confer-
waterborne traffic by waterways and terminals. The sace—Studies of the Puget Sound Governmental
Port has restricted land sales to industries whose Conference provide a historical record of industrial
activities are oriented to water transportation . All land development in the counties of Snohomish,
sales agreements require development within one year King, Pierce and Kitsap for the years 1961 and 1966.

• of purchase. In the 16-year period from 1952 through A review of their unpublished data revealed an
- 

• 1968, the acreage sold increased from 984.6 acres to average compound rate of growth of 5.4% between
1526 acres. The average annual compound rate of these dates, for select industries.
land absorption approximated 2.8%. This growth rate Trend Comparisons—The preceding specific
forecasts a full utilization of favorable industrial land examples of land use development in the Puget Sound
by 1985. The actual utilization is likely to occur Area and related economic indicators are summarized
much earlier , since the recent growth rate has not on the following page.
kept up with more significant indicators , such as the

Average Compound
Rate of Growth

Commodity (1963 to 2020)
Classification Industria l Ca tegories Output Employment

i
General Cargo Wholesale & retail trade 3.2% 1.9%

Forest Products Lumber , wood , paper & allied products 0.99% -1.4%

Bulk Petroleum Petroleum refinIng 38% 0.1%

Other Dry Bulk Primaxy metals & construction 3.9% 1 .4%

Other Liquid Bulk ChemIcals 3.1% -1.5%
4.

Shipbuilding Shipbuilding 0.7% 0.9%

Composite trends of above 3-~% 1 .5%
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Averag e Alternative patterns of land use gr owth to
Annual reach this 61 ,000 acres in 2063 are:

Compound Deferred Growth
Growth y= 51 90 l.025x

Parameter Perio d Rate
- 

Strai ght Line Growth
Port of Tacoma industrial y = 5190 + 56CjOx• land sales 1952-1968 2.8% 100

Unpublished data of Puget Accelerated Growth• Sound Governmenta l y =  Si90 
_______- - Con ference 1961-1966 5.4% 4.61512

Where:
Aggregated output of indus - y = lan d requirements in acres

trial sectors 1 judged to be x = time in years beyond 1963
representative of water- 5190 = acres in use in 1963
oriented industries 1963 202o 2.96% 56,000 = additional lands in use by water-

transpo rt-oriented ind ustry by 2063
Aggregate d employment of 1 .025 = compound growth factor

industrial 1 sectors judged 1/ 4.6 151 2 = accelerated growth coefficient
to be representative of for 100 years
wate r-oriented industries 1963-2020 1.5% These trends are compared in Figure 2-36.

Using the equations a range of land requirements wasPopulation of Puget Sound 
1963.2020 231 % derived for the three target years of this study. The

various forecasts are shown in Table 2-21.
Past trend total TABLE 2-21. Puget Sound Area alternative land use
Waterborne commerce projections. water-transport oriented industries

Puget Sound Area 1952-1 966 25%
Acres in Lisa

1963 1980 2000 2020Projected commerce Puget
Sound Area 1980-2020 3.4% Deferred growth 5,190 7.900 13.000 21.200

Pierce County (Port of Straight line growth 5.190 14 700 25.900 37.200
Tacoma) tax base 1949-68 6.4%

Accelerated growth 5.190 40.900 51.700 54,600
Port of Tacoma Terminal The rate of acquisition and use of land by

land use 1963-68 7.5% water transport-oriented industries would be gov-
1Source: Appendix IV . Economic v onment erned by demand , price and environmenta l conflicts.

Prices rise as an area becomes more intensel y devel-
Forecast of Land Use Tried—All of the fore- oped with land put to a higher economic use. As

going trends can be identified to some extent with environmental considerations become increasingly sig-
the future needs for land by water-transport -oriented nificant , requiring industries to provide space for
industries. Even considering some deviations, a con- aesthetic purposes, the demand for land is increased
clusion can be made that the mean rang e of long run beyond that due to production and manufacturing
trends would fail between 2 and 3% annually. Thus , needs alone. These factors would tend to favor an 1,for planning purposes, annual industrial land develop- accelerated growth pattern over deferred growth with
ment can be approx imated as 2.5%. Applying this most future industrial land being acquired during the
rate to the existing base of 5,190 acres of land in use early years of the forecast period . However , udng an -

by these industries in 1963 reveals that about 61,000 accelerated growth foreca st would result in an equiva-
acres would be In use In 100 years. lent annual compound rate of growth of about 13%
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TABLE 2-22. Puget Sound Area, Pleasure boat
projections U.S. Coast Guard registered and docu-

- —~~~~
‘ mented craft

~,,.*.d O,...* ~~ 11 000

~~
“° 

~~~~~~~~~~~~~ 
Num~e~ of Boats

‘i.e B ins 1966 1980 2000 2020
I 
~, ~~~~ ~~~~~ 37 i0O/~

~~~~

‘ / / ~. d  
~~~~~~~ Ncoksadc-Suma. 2,800 3.900 6.300 10.500

~~~~ 3M00 
7 

Slcagit.Samiah 2,000 2.800 4.600 7,600
~~— I 7 ,/ ii ioo Stillaguemish 600 900 1.800 3,600
: I f ~ Whidbey-Cameno 700 1.000 1.700 2.800
: I fiuse e 

/ 
Snohomish 5.700 9.400 18,300 35,800

• J / / 3005 Cedar-Green 31.300 51.700 100,700 196 900
‘
~~~~ I / ~ Puyalkip 10400 17.100 33.400 65,300
ese I I /,,~ 

Niaqually-Deuchutes 2,400 2.800 2.700 6,500
DOSS 

~/ / 
West Sound 4,800 5.600 9.300 12900

‘is. 
V 

E)wh .Dungsnesa iOO 1,000 1.800 2 300
1000 $ San Juan Islands 200 300 400 600

NI ISIS 1055 1500 3510 3000 ioki Total 61,700 96 500 181,000 344,800
FIGURE 2-36. Puget Sound Arse—Land Use Proliction
Water Tr.n~~ort.Orient.d Industries.

between 1963 and 1980; a rate not viewed as harbors of refuge , salt water camping, and picnicking,
reasonable. For purposes of this study, straight-line and boat launching facilities. From this questionnaire
growth was found to be the most approp riate sampling and a base of the Puget Sound Area
projection pattern . This pattern has a decreasing residents having registered or documented pleasure
percent increase over time, reflecting impacts of rising boats , estimates were made of the total Area demand
prices arising from competition for available lands for moorage facilities. Moorage needs were defined
suitable for industrial development and environ- for both summer and winter seasons. The summer
mental quality needs, season is taken as mid-April to mid-September , and

the winter season as mid-September to mid-April.
SMALL BOAT HARBORS Moorage needs for each season were taken as

the sum of permanent moorage demand and a
General percentage of temporary moorage demand with an

The pleasure boat study , previously referenced , allowance for sail boats without power , which use
was the source of data summar ized here on present moorages, but are not registered with the Coast
and future needs. Guard . Permanent moorage is defined as moorage use

for a period greater than one month and temporary
Boat p~~j~~ lone demand as mooraae use for one month or less.

The future numbers of pleasure boats in the Tabulated in Table 2-23 are the projected
Puget Sound Area have been projecte d on the basis of number of pleasure craft rental moorages require d to
annual growth ra tes which include projected popula- meet existing (1966) and future (1980 , 2000, and
tion growth plus 1 percent , the latter attributed to 2020) boater demand. Moorage demand was pro-
Increased disposable income and greater interest in jected to grow at the same rates as pleasure boat
boating. Table 2-22 shows projected number of ownership . The moorage needs are by season and
registered and documented pleasure boats by basins include both wet and dry moorages. The question-
for the years 1980, 2000, and 2020. Also shown are naire survey revealed that about 80% of total summer
the estimated number of pleasure craft for 1966. moorage demand is for wet moora ges, dropping to

about 60% for total winter moorage demand.
Pissium Boat Moorags Demands Table 2-24 summarizes the wet moorage needs.

Responses to a quest ionnaire , sent out to a
representat ive sampling of pleasure boat owners listed Other Ma ine Facility N.sds

• In the 1966 Coast Guard register , indicated that a The pleasure boat survey also provided a
larg e demand exists for rental moorages as well as for measure of demand for launching ramps , and salt-
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TAB LE 2-23. Puget Sound Area—total rental moorage needs (wet and dry )

1966 1960 2000 2020
Basins Summer Winter Summer Winter Summer Winter Summer Winter

Nooksack-Sumas 890 440 1,240 610 2,030 1,000 3,380 1.660
Skegit-Samish 2,140 1,140 3,000 1,600 4.910 2,620 8,170 4,360
Stilleguamish 310 180 500 290 960 560 1.880 1.090

3,320 1,320 4,720 1,890 7.870 3,180 13,360 5.450
3,780 3,820 6,150 6,220 11,910 12,080 23,150 23.450

Cedar-Green 8,390 7 640 13,670 12,450 26,500 24.150 51.500 46,900
Puy all up 3,340 3.100 5,440 5,040 10,560 9,770 20,500 19,000
N isqually-Deichutes 1,250 620 1,460 730 2,440 1,220 3,370 1,680
West Sound 9,970 6,210 13,650 8,800 24,500 15,650 41 ,120 26,800
Elwh.Dungeness 1,220 950 1,430 1,110 2,400 1,860 3,300 2,550
Sen Juan lsiands - 2,510 660 3,510 920 5.750 1,510 9,560 2,510

TOtal 37,120 26,080 64,770 39,660 99,830 73,600 179,290 135,450

TABLE 2-24, Puget Sound Area—total rental wet moorage needs

1966 1980 2000 2020
Basins Summer Winter Summer Winter Summer Winter Summer Winter

NoolIiad( -Sumas 710 260 990 370 1 ,620 600 2,700 1,000
Skagit-Sam ish 1,720 690 2,400 960 3,930 1,570 6.540 2,620
Stillaguamish 250 110 400 170 770 340 1.500 650
Whidbey-Camano 2,660 790 3,770 1,130 6,300 1.910 10.690 3.270
Sno homish 3,020 2,290 4,920 3,730 9,530 7,250 18,520 14,100
Cedar-Green 6, 710 4,570 10.920 7.470 21,200 14,500 41,200 28,200
PuyeH up 2.670 1,860 4,350 3,030 8,450 5,860 16,400 11 .400
Ni squally-Deschutes 1,000 370 1, 170 440 1,950 730 2,700 1,010
West Sound 7,980 3.730 10,920 5,280 19,600 9,390 32,900 16,100
Elwh a-Dungeness 980 670 1 ,140 670 1,920 1,110 2,640 1,530
Sen Ju an Islands _~~010 390 2,810 550 4,600 910 7,650 1,500

Total 29,710 15,730 43,790 23,800 79,870 44.170 143,440 81,380

water campi ng an d pic nicking facilities. These plea-
sure boating re lated needs are discussed in Appendix No harbor located on Puge t Sound and adja-
X , Recreatio n, cent wate rs is presently designated as a harbor of

refuge. Several of the larger marinas with anchor age
Harbors of Refuge basins are able to afford some pr otection to small

Boa ters were asked in the questionna ire survey craft , however space has not been set aside for this
to indicate areas where they need a harbor to flee purpose . The growth of pleasure boat activity in-
heavy weather. A positive response of about 50 creases the peril as more bofl er s are subjected to
percent of those surveyed, reflecting nearly 30,000 adverse wave action during periods of sudden high
boat owners , demonstrates definite interest in harbors winds. Uncertainty of weather conditions and the
of refuge. Harbors of refuge provide temporary many miles of shoreline without t hese protected
havens for small craft in distress or seeking shelter harbors tends to reduce the cruising radius of many
fro m approaching storms , giving a place of rest and boa ters.
replenishment. A harbor of refuge must offer anchor- The expressed demand and recognized need to
age or moorage protected from waves of hazardous provide for boater safety and increa sed enjoyment of
magnitude from any quarter , and may have access by boating requires that further stud y be given to
land and a public landing . development of designated harbors of refuge .
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SUMMARY OF NEEDS
studies ol’ pleasure boating from which the future

The determination of navigation needs for the needs were estimated. Water-transport.oriented indus-.
Puget Sound Area began with an examination of trets, those plants in the Puget Sound Area which
waterborne commerce and the projection of future depend on waterbo rne commerce for their competi-
tonnage by broad commodity groups. The com- tive position in the market place , were inventoried
modity groupinp were representative of the type of and historical growth patterns of these industries
vessel and the terminal facilities requi red for ship- were analyzed. Projections of output and employ-
ment and receipt. Future terminal land requirements ment developed in Appendix IV, Economic Environ-
were projected using an inventory of terminal facili- ment , were compared to historica l experience and
ties and estimates of handling capacit ies considering future growth rates were appro ximated. The acreage
future efficiency. Vessel tre nds in the world fleet of fut ure industrial land requirements were developed
were examined and from an analysis of these trends from these ranges of probable future growth as a
requirements for harbors and channels in terms of guide for planning. The navigation needs of the Puget
depth and widths were approximated for each typ e of Sound Area developed by these studies are summar-
carrier . These evaluations were followed by in-depth ized in Table 2-25.

TABLE 2-2L Pug.t Sound Area-future navigation needs

N eeds By
Item Unit 1980 2000 2020

W heen. Con~~.r~~
General Cerge 1.000 short sons 6,8001 9 500 19.400
8u1 Grain 2,200 2,800 4,100
Forest Products 9,600 11,700 13,900
BuNi Petroleu m 21,500 40,000 83,800
Other Dry BuNt 26.300 58,600 128,600
Other Lk uld BuNt 370 890 2,100

Totals 66.770 123,490 251,900

H.rhers& Channels I merovasnents Fist

R equired 2
D p t h and Width

Fral~ wsrs Max. 44 * 200 46 *220 46 * 220
Ave. 32~~120 32*120 32*120

BuNc Carr Iers Max. 64* 250 78* 320 78* 320
Ave. 40* 180 46 * 200 46 x 200

Tankers Max . 106*420 112*450 112x450
Ave. 

- 62 * 230 54*240 54*240

Lend Requirements Acres
larminal Lands 2.430 3,110 4,640
Wster-trmepos’t4riiflted indusey 14,700 25,900 37,200

Totals 17,130 29,010 41,840

Small Boat H bors Wet Moors,1e2 43,790 79,870 143.440
1 Rounded off to the nearest 100,000 tons.
2 Single lane channel for tug’lNuiSed vesasla.
3 ‘ruiren as eummir wet moorage
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. MEANS TO SATIS FY NEEDS

GENERAL OBJECTIVES

In t he preceding chapters navigation in the The general objective of this chapter is to
Puget Sound Area has been examined with iespect to develop a plan to meet the navigation needs of the
the past and to its needs in the f uture . From past Puget Sound Area for the years 1980 , 2000 and
per formance , the f low of waterborne commerce with 2020. This plan would embrace programs to meet
associated industr ies and the growth of pleasure lan d requirements and harbor and channel needs. A
boating have contributed a large measure to the range of costs and benefits for harbor and channel
economy of the Area. An evaluation of needs of improvements for the year 1980 would be included .
navigation yield the following genera l conclusions: For the years 2000 and 2020 onl y t he range of costs

a. Water borne commerce has increased from would be estimated. Refinements in costs and bene-
31 ,000,000 tons in 1963 to almost 42 ,000 ,000 tons fits required to justify the expenditure of construc-
in 1966. Ry 2020 , thi s tonnage is expected to reach tion funds in the later period were left for further
about 252 ,000,000 tons. detailed studies.

b. The world fleet is changing in composition
wit h large increases in the number and size of bulk METHOD OLOGY
carriers an d tankers. These vessels are becoming giants
of the world fleet with dead weights approaching one The inventory of existing waterborne corn-
million tons for tankers and 400,000 tons for bulk merce , land in use and available for terminal facilities
carriers. Freighters are also experiencing growth in and water-transport -orie n ted industries , and small
size, weight and length. boating followed by forecasts of navigation needs

c. Harbors and channels of the Puget Sound provided a base for developing a navigation plan for
Area are pote ntial users of the full range of vessels of the Puget Sound Area and its river basins. The
the world fleet. In 2020, the maximum depth and princ ipal elements followed in the planning process
width of chan nels for single vessels would range from are described below:
46’ X 220’ for freighters , 78’ X 320’ for bulk carriers a. Land requirements.— The development of
and 112’ X 450’ for tankers. land available and favorable for ter minals and water

d. Terminal land areas to accommodate the transport-oriented industries in each river basin was
projecte d waterbo rne commerce would increase from compared to land requirements for the year 2020 and
2,325 acre s in 1963 to 4 ,640 acres in 2020. land in use was estimated for that year. Land in use

e. Waterfront term inal facilities are served by for the year 1980 was projected using the 1963
an ind ustrial comp lex which depends on waterborne pattern. The estimated pattern for the year 2000 was
commerce for competition in the markets of the developed from the difference between the years
world. These water-transport-oriented industries 1980 and 2020 recognizing the shift in industrial use
occupied 5,190 acres on or adjacent to the waterfront as available land is developed in each basin.
in 1963. A projection based on relevan t trends b. Waterborne Commerce.—The flow and
indicates that future land requirements for planning growth of waterborne commerce was examined for
purposes would be 37,200 acres in 2020 , an d that the eac h of the general commodity groups to develop
growth pattern would probably follow a strai ght li ne infor mation on possible shift s between individual
with a decreasing percent increase over time reflecting basins. A disaggregation of projected commerce into
increasing land prices and environmental conflicts , basins by genera l type of commodities was made for

f. Registered pleasure boats in Puget Sound 1980 following the 1963 distribution . The commerce
Area were esti mated to increase from 61 ,700 in 1 966 for the years 2000 and 2020 was estimated recog-
to 344,800 in 2020. In 1966 the tota l needs for nizing shifts in origin or destination resulti ng from
renta l moorages for pleasure boats were 37 ,120 industrial growth , lan d and backup area availability.
spaces in summer and 26,080 in winter. The demand c. Harbors and Channe ls. — Using data devel-
for the se accommodations in 2020 are expected to be oped previously on vessel trends , a progra m of
179 .290 spaces in summer and 135 ,450 spaces in channel and harbor projects in each basin were
winter , derive d for the years 1980 , 2000, and 2020 to meet
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the needs of future commerce . The range of costs and 2000. Table 2-6 gives the proje cted land needs in
benefits was estimated for the year 1980; costs only 1980, 2000, and 2020 as compared to the land use in
were developed for 2000 and 2020. 1963. The shift between basins appears logical on the

d. Small Boat Harbors.— Moorage requirements basis of trends in land use. In order to insure that the
for pleasure boats were accord ed a special study above acreages are available for development , they
bound separately as Exhibit 1 to this appendix . From should be held in reserve for future industrial use.
infor mation developed in this study, the needs and However , this reservation need not preclude interim
plans for meeting these needs were developed for use for other purp oses.
each of the river basins.

TABLE 2-26. Puget Sound Area. projected net land

SOLUT I ONS TO NAVIGATION requ irements (acres 2 )

NEEDS Land
m Use Needsfor Land in U.e

Land Requirements River Basins 1963 1980 2000 2020
The results of an inventory of favorable land

areas for terminals and water transport-oriented Nooksack-Sum 880 2,040 3.480 5,870

industries are given in Table 2-10 of the chapter on Skagit-Sumish 1,260 2,920 4,050 5,910
Snohomish 700 1,600 5,640 12,330

Present Status . A comparison of these lands with the CedU-GI-isn 2,810 6,550 7,300 7,300
land needs for the year 2020 as derived in the pre- Puyallup 1,300 3,010 4,950 4,950
ceding chapter reveals tha t land inventoried as favor- Nisqusily-
able for either terminal or water transport-oriented Deschutas 130 310 2,550 3,760

industrial use is 41 ,501 acres as compared to a need Elwha .
Dungeness 210 480 830 1,170

for 41,840 acres. Since the two values are approxi- Mi no r P ~~ s 210 1 2101 2101 2101
mately the same, the land use plan for 2020 provides Total Th~~ 17,130 29,010 ~Th&i
for the utilization of all land designated in this appen-
dix as being favorable for terminal or water transp ort- 1 Estimate of terminal lends Only in use in 1963 for minor

ports. Water tran sport-oriented indu tt ri .l land use for 1963
oriented industrial use. was not inventoried for minor ports. However , suffi cient land

Alternate sites to those designated may be area is considered to be available.
found on Indian Rese rvation. However , as discussed 2 Lend areas have been rounded off to the nearest 10 acres-
previously these lands were not included in the navi-
gation study inventory of favorable sites due to the Waterborne Commerce
uncertainty of future availability. Current trends are In the period of 1963 through 1980, the area of
for residential development on some reservation available lan d is adequate for continuation of present
lands. Difficulty in achieving tribal approval for use pattern of commerce and associated industrial devel-
of reservation lands and securing long-terni lease opment . Expanding petroleum refineries in the Nook-
agreements also diminish the attractiveness of these sack’Sumas basins are the only major shift apparent
lands for industry, during this period . Table 2-27 lists the historical total

Adequate land is available for the development waterborne commerce in 1963 by river basins and by
of terminal facilities and water transport -oriented commodity groups and gives the projected commer ce
industries in each basin to meet the needs of for the year 1980. The total waterborne commerce
commerce for the period of 1963.1980. Major shifts projected for the Puget Sound Area for year 1980
in commerce or development are not expected to was disaggregated to river basins in proportion to the
occur . Therefore , the 17 ,130 acres of land estima ted 1963 distribution except for the following adjust-
to be required in the Puget Sound Area in 1980 was ments which were made to reflect changes in petro-
disaggregated to river basins on the basis of the 1963 leum traffic.
land use pattern . With substantially all available land a. The 1963 petroleum commerce was held
assumed to be in use in the year 2020 , the land use constant through 1980 for the Cedar’Green Basin.
requirements by basin for the year 2000 were derived The shift from wate r transp ort to pipeline of refined
by proportioning change s in land use between 1980 oil products as reflected in the decreasing trend of
and 2020 such that the sum of the individual basins domestic internal bulk petroleum tonnage justifies
would be equal to the projected total land needs for this modification.
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I
b. The petroleum commerce of the Nook- reduced by the tonnage forecast for the Elwha.

sack—Sumas Basses was increased from 7O~)0O tons Dungeness and minor river basins. The remaining
in 1963 to 2~)40,000 tons in 1980 to reflect new 94,300 tons for 2000 and 204,700 tons for 2020 was
petroleum refinery capacity served by crude oil from distributed to subareas in proportion to the projected
Alaska . percent land in use given in Table 2-28.

Disa~~regation of projected commerce to the b. In subarea I , the dominan t tonnage would
various basins for the period 1980 to 2020 WIS be bulk petroleum . Considering the refinery complex
generally based on land ava ilability with the excep. soon to be developed in the Nooksack-Sumas Basins
tion of the Elwha-Dungrness Basins and minor pens. and the available land areas , the tonnage was equally
The total waterborne commerce for the Elwha- divided between basins for the years 2000 and 2020.
Dungeness Basins is projected at an annual growth c. In subarea s 2 and 3 the existing ports of
rate of 2.3% which is an extension of avera ge growth Seattle and Tacoma would be experiencing constraint
forecast for the period 1963 through 1 980. This fate on available land after 1980 causing shifts of corn-
is only slightly less than the 2.5% growth of Gross merce to neighboring basins. The following shifts of
Regional Product projected in Appendix IV fo the commerce were forecast within subareas 2 and 3:
Western Division over the same per iod. Minor ports
include the West Sound , Whidbey.Camano and San Percent Commerce
Juan Islands. The major tonnage in this group is 2~~~
handled in the latt er two Basins. Commerce for these Subarea 2
Basins is projected at an annual growth rate of 2.5% Snohomish 25 50
which is slightly less than the average ann ual histor- C~& GreCII 75 50
ical growth from 195 2 to 1964 and ii consistent with ioo
economic growth projec tions for these Basins. Tabu - Subarea 3
lated be low are f orecasts of water borne commerce for Puyaftup 75 50
the Elwha-Dungeness and Minor Ports. Nisquafty-

Projected Waterborne Commerce ~~ 
Deschutes .j~

Elwha~Dungeness and Minor River Basins
For Years 20(10 and 2020

TABLE 2-28. Pug.t Sound Area. comparison of
Waterborne Commerce wuturborns commerce and land In use by river basins

in 1,000 Tons 
_______Comparison In P.r~~nt

Riser Basses .2.~~. ~gs~ _ 2020
Elwba-Dungenes. 2,700 4,200 Land Land Land L n d
Minor River Basins 26,500 43,000 con. In Corn. In in In

River Basin. marc. Us. murs. U Use Uw
in the remaining river basins along the eastern $ b~ s.1shoreline of Puget Sound, land could become a major 

~~~~~~~~restraint beyond 1980. The flow of commerce , Su,y~u 60 12.4 10.1 12.4 12.5 14.6
particular ly of bulk type , could be expected to shift Slia~it-
in relation to land availability . Accordingly, these ~am~~ .~~i. J2~ iL! IIB. IM
river basins were grouped into subareas most nearly ~~~ 30.2 28.6 30.2 25. 29.

fitting their spheres of influence. Table 2-28 corn- S~bars. 2
pares these subareas in terms of percent distribution S IoniW~ 9.2 9.8 81 9.9 20.0 30.7
of waterborne commerce and land In use . An over- Csd.r.Gre.n 43.9 39.6 4~~ 39.6 ~~ 2 18.2
, ‘ww of these comparisons shows some relationship 53.1 494 50.6 49.5 45.2 48.9

between land area and commerce for the yeats 3963 
~~~~~~ ~and 1980 and provides a basis for the approximate ~~~~~~ 17.1 18.5 18.5 18.4 17.7 12.3

disagregation of commerce between these river ~~~~~~~basins a described below and shown in Table 2-29. Disafiutis j~~ ~.L& 22 _L8 -Li. ..Li
a. The projected waterborne commerce for the *7 19.5 20.7 20.3 28.9 21.7

Pu et Sound Area for the years 2000 and 2020 was TOl~ 100.0 100.0 100.0 100.0 100.0 100.0
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TABLE 2.29. Puget Sound Area, projections of
waterborne commerce for su bareas 1,2, and 3 Harbors and Channels

Waterborne Commerce General — The world fleet is potentia l users of
t 1,000 tonsi the Puget Sound Area harbors and channels. The

R iver Basins 2000 2020 increasing size of these vessels requires improvements
in t he present controllin g dimensions of harbor s andSubarea 1 channels. Such improvements are costly requiringNooksack.Sumas 12.700 30,100 advance planning and adequate financing to progres-Skagit-Samish 12,700 30,100

~ ~o=~ 
sively meet navigation needs. With many ports having
deep water , adequate depth can be easily obtain ed by

Subarea 2 extending the pie r line or by filling behind bulkhea ds.
Snohomi,I~ 10,900 50~~~ At other ports , channel deepening would be neces~Cedar-Green 32,600 50,000 sary . The type and quantity of commerce expected to

43,500 100,100 flow through each basin , as shown on Tables 2-27
and 2-30, provi ded a basis for forecasting the typeSubarea 3
and size of vessels to be serviced within each basin.Puyat lup 19,000 22,200

Nilquafly-03,chutes 6 400 22 200 The projected world fleet composition shown in
26,400 ~~~co Table 2-18 establishes guidelines for necessary harbor

and channel impro t’ements based on vessel operating
characteristics. A review of vessel calls at Puget SoundThe disaggregation of waterborne commer ce to Ports indicates that many of these vessels substan-river bas ins summarized in Table 2.30 was made for tia lly exceed the world fleet average at the present

planning purposes only and assumes that ports and time . Table 2.3 1 relates the size of vessels now calling
indust r ies invo lved pursue a successfu l course of in Puget Sound with world fleet averages. Projected
acti ve promot ion and develo pment to meet naviga- relationshi ps also are shown for 1980, 2000. and
(ion needs. The estimates for the yea r 1980 fi t past 2020 based on curre nt experience and commerce
patterns and are reasonable on the basis of known forecasts. Subsequent paragrap hs briefly discuss the
fac ts. The km~-range est imates (or the years 2000 and rationaie for these projections and the means to
2020 can be cons idered on ly indicative of possible satisf y harbor and channel needs in each basin.
levels of future traffic because of the many variables Nooksac k-Sumas—Most of the waterborne corn-
which cannot be foreseen at this time. They do , merce handled in this basi n passes over terminal
however , reflect shift s in the industrial com plex to facilities located in Bellingham Bay, Blam e and
meet t he availability of suitab le land for wate r Ferndale . The commerce forecast indicates substan .
tran sport .or iented industries and terminals. tial increases in general cargo , bulk petroleum and

other dry bulk . The development of oil refineries in
TABLE 2-30. Puget Sound Area, projection of total the basin north of Bellingham will generate port calls
wsts,borne commerce by river basins for years 1980. by large tankers; howeve r , necessary facilities to
2000. and 2020 accommodate these vessels are expected to be pro-

vided by each refinery company. Adeq uate water
Total Water borne Commerce dept hs are available and offshore unloading of tankers(1,000 tOns) 1 is now technically and economically feasible. Freight-River Basins 1980 2000 2020

ers exceeding the world average now call at the Port
Nookiack Sum.. 4,700 12,700 30,100 of Bellingham, uti lizing the Whatcom Creek Water-
Skagit-SamisPi 8,700 12,700 30,100 way. Deepening of this waterway for large freighters
Snoliomlsh 3,800 10,900 50,000 is required to meet current and future needs.Cedar-Green 22,000 32,600 50,000 Construction of a waterway near the Nooksack RiverPuyallup 8,700 19,000 22,200
Ni.qually .Deschu tes 1,100 6,400 22 ,200 Delta and use of dredged disposal for land (lii will
Elwba-Dungenesa 1,700 2,700 4,200 provid e 2,400 acres of land necessary for bulk cargo
Minor Ports 16,100 26 500 43,000 sh ipments developing after 1980.

Skagit-Samish--Waterborne commerce in gen-Total 66,800 123,500 251,900_____________________________________________ era l cargo , dry bulk and petroleum is expected to
Tonnage, h~~e been rounded to nearest 100,000 tons, increase significantly in the Skagit-Samish Basins.
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~~~~, Large tankers will continue to serve the two oil locations to reclaim land; however, much of the
refineries located in the basin with greater quantities dredged material will probably be disposed of in deep
of bulk petroleum anticipated in the future, commen- water. Land fill for a bulk grain terminal recently has
surate with growing needs of the Area for refined been placed between Piers 71 and 98. Natura l
petro leum products. Dredging of Guemes Channel berthing depths of 70 feet or more are attainable in
wi ll be required. A channel into Padilla Bay and use this location . Large tankers may serve the Union Oil
of dredg ed material for fill will provide 3,000 acres of Company fac ility at Edmonds; howeve r , natura l
land suitable for other refineries or industries genera- berthing depths will preclude the necessity for any
ting or receiving bulk or genera l cargo . The city of major channel improvement.
Anacortes has initiated development of an industrial Puyallu p—The Port of Tacoma is actively pro .
park in Fidalgo Bay . A channel adequate to serve moting traffic in general and bulk cargo including
progressive ly large r barges and freighters would be grain. Freighters , tan kers and bulk cargo vessels
require d as industry develop s and expands. Dredged exceeding the world average regularly call at th is Port .
materia l could be used to reclaim 600 acre s in Fidalgo Deepening of the Hylebos Waterway to ser ie large
Bay. freig hters and bulk carriers will be required. The Port

Snohomis h -Major inc reases in general and dry Industrial Waterway also will serve large freighters
bulk cargo are expected in this basin . The East and bulk carriers. The outer portion of Sitcum
Waterway of the Port of Everett currently serves large Waterway has been improved by the Port to serve
freig hters and with the completion of a 50,000 ton large bulk carriers bringing alumina. Some dred ged
alumina storage facility will initiate service to large materia l may yet be used for land till; however, a
bulk cargo vessels. Cooperative planning by the Port , major portion w ill have to be disposed of in deep
city and county envisions eventual development of water. At the present rate of demand for terminal
t he lower river to the U.S. Highway 99 bridg e for facilites , the potential of the PuyaHup Delta wil l have
large t’re ighters. Above the Highway 99 bridge to the been fully utilized by 1985. To accommodate further
junction with Ebey Sloug h, industrial lands would be demand in the categories described above , the Port of
served by barges. The existing channel projects would Tacoma promulg ated in 1965 an amendment to its
require deepening to meet these needs wit h the Comprehensive Plan, providing for the development
dredged material used for land fill. Seaward of the of a deep-water terminal in Nisqually Delta. This
existing training dike , dredged fill would be used to terminal will be on the east side of the Nisqually
create 1 ,650 acres of land suitable for both bulk and River , within the Port ’s present jurisdication. The
general cargo handling . Berthing depths of 70 feet or project envisions 12 berths 1,000 feet long with
over could easily be provided on the seaward of this depths from 55 to 85 feet , along with recreation
proposed IiH. Unlimited depths are available at facilities and conditions for restoring and maintaining
potential industrial sites north of the city of Everett environmental quality.

• wit h any minor channel or harbor improvement
required at these sites anticipated to be provided by NIsquafly- Deechutes—Withi n this basin are the
the developer , existing facilities of the Port of Olympia and a

Cedar-Green --The Port of Seattle provides potential harbor developmen t on the Nisq ually River
major terminal facilities for general and dry bulk Delta . Commerce in the Port of Olympia is expected
cargo including grain. Due to a well-develop ed traffic to remain in the general cargo and forest product
base, significant increases in these commodity types category normally transported by freighters. Freight-
are projected. The Port has energetically pursued a ers exceeding the world average currently call at the
plan for rehabilitation and improvement of obsolete Port even though widths and depths of the existing
piers and terminal facilities to encourage traffic channel and turning basin are substandard. Both the
growth. These plans call for ultimate improvement of channel and turning basin should be improved to
the East and West Waterways , and the Duwamish inset the needs of existing as well as projected large
Waterway below the 8th Avenue bridge to provide for freighters. Additional industrial and terminal land
large freighters and average sized bulk carriers, could be created by improvement of the Government
Improvement of the Duwamish Waterway above the Waterway and use of dredg ed material for flU . Major
8th Avenue br idge fo r large barges to. serve the projected increases in general and bulk commerce can
industrial complex in the Green River Valley also is be met by development of the Nisqually River Delta
contemp lated . Dredged disposal can be used in some where maximum sized freighters and buk carriers can
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TABLE 2-32. Pugst Sound Aree. Na,bor and channel Improvements

Feature
MInimum Requirement (F& Sequence

Ospth Width Lac~th By 1990. 2000.
1960 2000 2020

BasIn end Praise?

Nan~~~~~ umee
Whstcom Cr. W.W. 40 180 7.900 X
*1,stovm Cr. W.W. 48 200 9,500
Nookasd~ Delta 48 200 5.400 X

Gusmss Ctiannel 54 240 24,300 X
Gusmee Ctennel 78 320 25,000 X
Fidulpo Say 32 120 6,600 X
Fidulgo Say 40 180 6,100 K
Fidulpo Ssy 46 200 6.300 K
Pudilis Bay 46 200 18.500 X
Padilla Say 54 240 19.100 X

Uppur RIver 202 150 37.000 K
Louer RIver 32 120 18 500 X
Lo,wr RIver 46 200 18.500 X
East Wmsrwsy 46 200 3.500 X
East Wstsvwsy 78 320 4.200 K
Tract 0 78 UnlImited K

East ~~uurv.ay 64 750 6.300 K
• Wita WiNIV~~1 U iw~ 5 K

Dutueinlth so let Ave. S,I~~i 46 220 13,500 K
Ouvmmidb to 8th Ave. 32 150 4 000 K
Duonmill’s to Heed N.,. 202 ISO 9.500 K

Puyull~~Hylshas 46 220 14800 K
S,~~~d11thS1.UrIdp 78 320 7.500 K
Port InduswW W siwsy 52 10,300 K
Ssv~~d11thSt.5r 106 3500 K
Sltcvm 78 320 3.900 K

Nivovisv-Oeediulss
40 180 23.700 *Wist~~~urs.my 46 220 29,300 X

Q~~ wnn’swn W.W. 40 220 6.800 X
NivqUINy OSIta 78 330 3000 X

( Pen As~~~s 46 tML,JtaJ K

Mininwas el’sennsl dkn.nulon bused on - vueni .~s for uIn N had ~iSIstl*.f e?~flecr ixlutk’s coadhion.
2 —us ~~~~~~
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be served by a combination of dred ging and land fill . A questionnaire survey of registered boat owners
Berthing depths in excess of 100 feet cou ld be residing within the Area in 1966 revealed a large
provided seaward of the land fill created terminal demand for rental moorages as well as other pleasure
areas in the delta , boatin g related facilities. Thi s demand , w hen corn-

Elwha-Dungeness— The Port of Port Angeles IS pared with the inventory conducted during 1966,
current ly experiencing port calls from fre ighters indicated a need for nearly 11 ,000 additional winter
exceeding the world average . Existing commerce (all-year moorages) moorages. Beyond the winter
consists of general cargo , forest products , bulk moorage needs about 10,000 additional moorages
petro leum and dry bulk cargo . Harbor depths are were required to provide summer only moorage
adequate to serve large freig hters and the tankers space.
expecte d to call at the port. Piers and whar fs may Future rental moorage needs were derived by
require extension to reach required berthing depths. assuming moorage demand would grow at t he same

West Sound — -Many minor ports exist in the rate as pleasurecraft ownershi p. Pleasurecraft were
West Sound area. Traffic generally consists of forest projected on the basis of annual growt h trends
products most of which is barged. Although , few develop ed from population forecasts for the Area
harbor or channe l improvements will be required i1~ plus 1 .0%, t he latter attributed to increased dispos-
t he present pattern of commerce and industrial able income and greater interest in boating. Demand
development is maintained, a shortage of land in for both summer and winter moo rages were projected
ot her basins may require investi gat ion of the West and are tabulated in Table 2-23. These projections are
Sound to meet the needs for water-o riented industrial al l inclusive of both wet and dry moorage. About 80
land and terminal facilities. Such land developmen t 10 percent of total summer moorage demand is for wet
the West Sound wil l produce ancillary requirements moorages, drop ping to about 60 percent for total
fo r harbor and channel improvement , winter demand. As the scope of this study was

Harbor and Channel lmprovements~ Specific limited to determin ing the needs and planning for
plans of improvement are identified by relating the small boat harbor development , dry moo rage require -
forecast of vessel calls with the existing or potential ments were not investiga ted beyond recogni zing that
harbor developments in each basin , as shown in Table the Iota ) rental moorage demand not met by t he
2-32. small boat harbors would prov ide opp ortunities for
Small Boat Harbors private and public investment in these facilities.

In 1966 there were 21 public and 119 private Summarized in Table 2-33 are projected demands for
marinas in t he Puget Sound Area provid ing nearly wet moorage by summer and winter season for each
16,000 rental moorages available to the public. About basin. Also shown are wet moorage available in 1966.
23 percent of these were dry moorages. All-year The apparent magnitude of future demand for small
facilities amounted to nearly 95 percent of the tot al . boat harbors , demonstrates the importance of setting

TABLE 2-33. Pu~et Sound Ares- Russlal vvst moors .

~ xietlno Facilities Future Demand
— 1966 1980 2000 2020 -

Basins Summer Winter Summer Winter Summer Winter Summer Winter

Nook ck-Sumas 214 192 990 370 1.620 600 2,700 1.000

Sl~.git-S.mish 555 555 2,400 960 3.930 1,570 6,540 2,620

Stillaguamirh 0 0 400 170 770 340 1,500 650

Whidb.y-Camano 102 86 3,770 1.130 6,300 1.910 10,690 3,270

Snohomish 864 774 4,920 3,370 9,530 7,260 18,520 14.100

Ceder-Green 5,701 5,687 10,920 7,470 21,200 14,500 41,200 26,200

Puyallup 1.348 1,348 4.350 3,030 8,450 5,860 16,400 11.400

Nssqustly-Deschutss - 519 619 1,170 440 1.960 730 2,700 1.010

West Sound 2,324 2,058 10,920 5,280 19,600 9,390 32,900 16.100

Eheh..Dun InUs 275 275 1.140 670 1,920 1.110 2,640 1,530

San Juan Idunds 
— 

396 ,~,jj Q 2,810 560 4,899 910 7,650 1 500

Torel 12.297 11,704 43.790 23.440 79,870 44,170 143,440 81,380
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aside marine shoreline for this purp ose in order to TABLE ~~~ Puget Sound Ares—Additional wet
insure t hat the needs of the boating public are met. moorags pianneci

For purposes of this study planning to meet the
1980 level of needs for wet moorages included Present 1980 2000
provision for winte r (all-year) moorages in most to 1980 tO 2000 to 2020
basins . The difference between summer and winter too .~~ ~~~~~moorage demand represents requirements for facili-
ties that would receive use only during the summer 

~~~~~~~~~~~~ 870 580 1,150
boating season. Currently revenues generated from Skagit-Samish 850 1,900 3,340
only summer season occupancy are generally insuffi- Stillaguamish 0 0 0
d ent to make constructing expensive breakwater 

~~
‘
~~

° 

~ ~ ~protected small boat harbors for this seasonal use 
~~~ rGr .n 2,100 10,020 0

economically feasible . Some of the natural harbors, Puyaflup 1.550 2,720 0
inlets and bays within the Area can be further N iequally-
developed by private enterprise to meet a significant Deachutes 230 2,180 1,210
share of summer moorage needs as little breakwater 

~~~~~~~~~~ ~~~~ 8.710 13.220

protection is ordinarily required. 
~s , ~~~~~~ 1 480 1,800 3,040

In the San Juan Basin public small boat harbor
projects have been planned far in excess of winter Total 17.530 37.280 46,730
moorage needs as summer moorage demand so greatly
exceeds winter moorage demand that this appeared to a. Avoid locations near commercial shipping
be warranted. terminals and traffic.

After 1980 the assumption was made that b. Avoid use or damage to sandy beach areas.
most, if not all, of the naturally protected sites that c. Provide boat harbors that can be utilized as
can be developed for wet moorage by private interests harbors of refuge at not more than about ten miles
will have been developed. The projected growth in apart, especially near exposed waters.
wet summer moorage demands between 1980 and d. Select harbor areas with natural protection
2020 was assumed to be met by small boat harbor against waves and swells or provide breakwaters so
projects, undertaken by public bodies. Increas ing per that maximum waves in the moorage area will be less
capita incomes are expected after 1980 to enable than one foot.
public marinas to charge moorage fees during the e. To avoid excessive breakwater costs, rubble
summer boating season sufficient to tolerate rela- mound breakwaters should generally be located
tively high vacancy rates during the winter season, where bottom is not more than 20 feet below mean

The plan would add 27 small boat harbors by lower low water.
1980 that would occupy nearly 10 miles of shoreline, All small boat harbor needs can be satisfied
assuming an average of 3 feet of waterfront per through 1980, consistent with boater demand for
moorage (the average for existing marinas). By 2000 facilities in individual basins. By 2000, however ,
and 2020, twenty-nine and twenty-seven additional favorable harbor sites along the periphery of Puget
small boat harbors are proposed, respectively. Tables Sound in the Cedar-Green and Puyallup Basins will
and figures listing and showing the sites of proposed become exhausted. Spillovers into adjacent basins are
and potential harbors are included in individual basin then necessary to satisfy area moorage demands. To
discussions of this appendix. Additional wet moorage meet wet moorage requirements between 2000 and
called for by period for each basin are shown in Table 2020, the Snohomish and Whidbey.Camano Basins
2-34. will need to accommodate m~or portions of the

Sitings of future small boat harbors have been growth in Cedar.Green Basins demand as well as
located so as to meet the estimated demand in each intra-basin needs. Further over-flow of Puyallup Basin
river basin to the exte nt possible . However , beca use moorage demands into the Niiqually-Deschutes
there are not sufficient sates to meet the demands of Basins for satisfaction is also expected between 2000
the more populated basins, use of sites In adjoining and 2020.
basins has been planned. Criteria considered in The plan does not provide for wet moorage in
selection of small bust harbors include: Stillaguamish Basin, as no favorable small boat harbor
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sites were found. Howeve r , demand for this basin has arate harbors of refuge with a study performed for
been planned for in the Skagit-Samish Basins, this purpose.

This study has shown that even with the
development of all favorable sites the projecte d

NAVIGATION PLANdeman ds for small boat harbors on the east side of
Puget Sound for 2000 and 2020 cannot be met.

Alternatively, a po rt ion of the spillover demand General
from the larger populated basins may be met withi n The navig ation planning process in the pre-
t he basins by greater use of dry moora ge than ceding paragraphs has developed the solutions to
antici pated. Boat hoists allow the use of shoreline navig ation needs. The forecast needs for terminal and
sites for dry moorage where develop ment of pro- water- t ransport .orien ted land for the Puget Sound
tecte d wet moora ge is not economically feasible . Area have been compared to the available lands and
Successful development of floating break waters may land utilization plans were derived by river basins as
also pro vide additional sites for small boat harbors , shown in Table 2-26. All available lands having a
enabling greater satisfaction of future intrabasin wet favorable potential for development were found to be
moorage needs. . 

required by 2020.
The sites for the necessary dry moorage faci l- Waterborne commerce was distributed to river

ities to satisfy current and future demand have not basins by commodity groups for 1980 and then by
been selected in the framework plan as these facilitie s totals for the years 2000 and 2020 recognizing
are genera lly exp ected to be provided by private factors that would influence changes in the flow of
developments. These facilities would require a id a- commerce . Vessel trends were examined on a world-
tively small amount of waterfront and could use wide scale and from these analyses future channel
lands not necessarily favorable for wet moorages. depths and widths were determined. The channels

To accurately determine t he order of develop- now existing, or potentia l in each river basi n, were

ment of boat harbors included in the framework plan evaluated in terms of prosp ect ive commerce and
requires more detailed information than is available at vessel trends, and plans of development formulated
this time. However , tentat ive schedules of develop- for 1980, 2000 and 2020. From an inventory of both
ment have been provided in each of the basin the existing and potential small boat harbors and a
discussions , toget her with estimates of benefits and forecast of future demands , the accommodation of
costs. More accurate surveys of top ography, hydro- pleasure boats was planned. The resultant plan is
graphy and soil conditions as well as availability of summarized in Table 2-35 and Table 2-36, Elements
rights-of-way are required. Because of the difficulties of the plan by basin are covered in more detail in the
now foreseen to satisfy future demands, it is imper- individual basin discussions. Derivation of costs,
ative that planning for present development recognize benefits, and accomplishments are presented in sub-
this and make necessary provisions for future cx- sequent paragraphs.
pansion~ Economic Analysis

A number of sites are being considered for General—An economic analysis of the naviga-
satisfying the immediate demands. Priority of devel. tion projects prop osed for early action by 1980 is
opment will largely depend upon detailed economic presented in the individual basin discussions. This
justification investi gations , local interest and avail- analysis is based on single-purpose navig ation benefits
ability of Investment capital. and costs. Cost estimates fo r harbor and channel

Although not planned for in this study, the projects and public small boat harbor developments
need for harbors of refuge is apparent from boater are based on available office data including average
response to this question during the 1966 survey, unit cost derived from actual project costs and
Nearly 50 percent of those surveyed , representin g current project studies estimates. Dredging quantities
approximately 30,000 pleasure craft owners indicated were derived using hydrographic survey data.
a need for harbors of refuge along the marine Annual costs include interest and amortization
shoreline of the Puget Sound Area. Future small boat of total investment (including interest during con-
harbors should set aside anchorage space to specific- struction), average annual costs of operation and

consideration should be given to constructing sep. An interest rate of 4-5/8 percent was used to
ally meet the refuge needs of small craft . Also, equivalent average annual cost of major replacements.
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TABLE 2-35, Pugst Sound Ares—Nealgetlon p~n for sthactural measures

Small Boet Approximate
H.rb~... Schaduls of

Il.ita... and casmiels (Wet Ds,slogmlant cost
Navlg.tlon Ps.t~a.s ~~pth Width L.ngeti Moocag.) By 1960 2000

If,) (ft) (mU IWO 2000 2020

Nookeack~ umas B.s~~

Whatrom Creek
Whatcom Waterway 40 200 1.5 x see~.ooo
Whatcom Waterway 48 260 1.8 X 481,000
Nookeack Delta Channel 46 200 1.0 X 862,000
Bill,ngham Addition 430 X 875,000
Slain. AddItion 440 X 891,200
Hale Pessage-East SId. 550 X 1,108.800
Hale Passage-East Side 1.150 X 2,326,500

Ska t-Sciniak eedns

Guimes Channel 54 240 4.6 X $612,000
Ousmes Channel 78 320 4.7 X 4,082,000
Fidalgo Bay Channel 32 120 1.1 X 853.000
Fidalgo Bay Channel 40 180 1.2 X 942.000
Fldalgo Bay Channel 46 200 1.2 X 608.000
Padlila Say Channel 46 200 3.5 X 4.423.000
Padlila Bay Channel 54 240 3.6 X 2.381,000
Anacortss Addition 600 X 1,212.000
LaConnsr-lndlan Bay 260 X 501,600
LaConnsr-lndian Bay 250 X 501,600
Fldslgo Island-West 1,650 X 3.328,900
FId.lgo gland-West 1 120 X 1,285,000
Padlila Bay-William Pt. 1,120 X 1.286.000
Gusmss laland Southwest 1,100 X 1.260,400

Bdhtaguamkh Badn No Development Planned

Nildbsy-Camano h ands

Oak Harbor 500 X $1,003,200
Oak Harbor 1.850 X 3,347.600
Langley 500 X 1,003.200
Point PartrIdge 1,300 X 2,641,600
S t’Bey.Utaalsdy I 000 X 2,006 400
Sk glt-Iay-Ut.lady 1,050 X 2,120,000
Cuftue Ray 2.080 X 4,240,000
Useless Bay-Maxwalton 1,370 X 2,710,000
Penn Cove-Coupsvift 1.540 X 3,060,000
Skaght Sey-Ougualla Say 1.540 X 3,080.000
Port Susm-Camanols 1840 X 3,880.000

RM0~Oto Hwy W SrIdgs 32 120 3.8 X $1921000
NMOOIo Htay9 Srkhp 46 3,5 X 3,511,000

Waterway 48 _ 0.7 X 279.000
I~~ Wahsrway 79 320 0.8 X 1,872.000
Hwy lOte RM IO.0 20 150 7.0 X 2,313,000
‘rmdc a 2.000 X 4 000,800TreeltO 1.060 X 2,255,000

1.130 X 2.309,200

,— 
t
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TABLE 2-35. Puget Sound Ar.a-N ig.tlon plan for sIfuctural measures (Continued)

SireN ‘lost Approximate
Hub... Schedule of Development

Il.i l~r~ agid Channala (Wet Dsvelopmant Cost
Navigetion Peatss’.s Di~iSh Width Laagdi Moo..,~~) By 1980 2000

(ft) (ft ) (ml) 1960 2000 2020

Priest Point West 5.140 X $ 10,428.900
BIg Gulch 1.310 X 2.620.000
Edmond, North 2.350 X 4,850.000
TulalIp 1.320 X 2.640.000
TulalIp 2,390 X 4,780.000
Mukiltao 1.100 X 2.200.000
Picnic Point North 1.730 X 3,460.000
Port Susan-Warm Beach 1,400 X 2.800,000
Mulkiltso South 880 X 1,760,000
Nor ma Beech North 920 X 1,840,000

West Waterway 54 750 1.0 X $245 000
East Waterway U 750 1.2 X 900.000
Ovemmith Waterway
(to Flrst South Srldge) 46 220 2.6 X 1,715,000

Duwainith Waterway
(First South ta 0th Avenun) 30 150 08 X 279,000

Di..amMt Waterway
(8th Avenue se Heed
oh Pdavgptlon) 20 150 1.8 X 640.000

Elicit Iagv-PIsr 54 290 X 500,000
Des MoInes 670 X 1,340,000
us enet MarIna AdditIon 1,140 X 2,299.500
Elliott Say-Magnolia Bluff 1.910 X 3.820,000
Wells Pt. Edmonds 2,000 X 4,000,000
Golden Gardsne.North 1,450 X 2,900,000
Fort Lawtan’North 1,140 X 2,280.000
Fort Lasaton-South 3,520 X 7,196,300

Hyfebos Waterway 46 220 2.8 X $1,742,000
Hylehot Waterway 78 320 1.4 X 2,406.000
Port Induevlil Waterway 62 450 1.9 X 2,123,000
Port lndi~~ ial Watsrvmy 106 600 0.7 X 2.082.000
Sitcum Waterway 78 220 0.7 X 1.565,000
Hylebos Waterway 890 X 1,800,400
Tklow’Osy Island 660 X 1,320,400
Dumae Say 2,720 X 5,491.000

NIIUI*y.OeeCInJeSS Salius

West Waterway 40 340 3.8 X $1,853,000West Waterway 46 360 4.9 x 1,360.000Government Waterway 46 220 1.0 X 2 353 000NISiUSIIV Delta Waterway 78 320 0.8 X 2.400.000 1
OlympIa 230 459,000Suds Inlet-East SIde 1,000 X 2 000 000Buds Inlet-East SIde 880 X 1.060.000Hand..etn Inlet 530 X 1 375 000Nlsiiually FIats-Eat 1,160 X 2.386,800

Thste millIon dollars additional required for stalhizatlon of 16,000 feet rIght bank of the Nlaquelly River (Flood Control)
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TABLE 2-35. Pugat Sound Are.—N.vig.tlon plan for structural meesures (Continued)

~‘°~‘ Bon ApproxImate
Schedule of 

~~~~~~~~nt
tuba.. and Cluamals (Wet r~

-
~a_....lJif CostNa.l,.Uon Feetwes Depth Width Length M.o..gtm) By 1980 2000(ft) (ft) (ml) 1980 2000 2020

West Sound Bains

Port Dlecovery-Becken Pt. 250 X $500,100
Sequim Bay.Weet 940 X 1.900.200
Port Townsend 890 X 1,800,000
Oak Bay 700 X 1,400,000
Sinclair Inhst-Annapolls 400 X 800,100
Kingston-AdditIon 740 X 1,499,000
Mats Mats 980 X 1,964,200
BrownsvIlle 650 X 1.300,100
Hood~ o’t 160 X 350000
Oulicene Bay-East Side 1,340 X 2,740,000
Manchester 220 X 450,000
SainbIdge Island-
Murden Cove 1.860 X 3,759,000

Bainbidge Island-
Lynwood Center 260 X 530,000

Balnbrldge Island-
Fletcher Bay 260 X 530,000

Dyes Inlet 1,090 X 2,220.200
Hood Canal-Coon Say 1.090 X 2.220,000
Merrowstone Island-
East Side 2,980 x 6.000,000

Hood Canal-Bywater Bay 2,500 X 5,000,000
Hood Canal.Thorndyke Bay 1.800 X 3.650.000
Hood Canal-Warvenvhlls 1,980 X 3.980.000
Hood Canal-Andersen Cove 1.620 X 3,260,000
Hood Canal-Duckabuth 1,360 X 2,780,000
Hood Canal-UnIon 2,170 X 4.300 000

EIwlia-Oungsn Seine

Port Angslss.Addltlon 150 X $310,000
Elwha RIver-East 360 X 730,000
Elsaha RIver-East 350 X 701,400
Dungenees RIver-East 300 X 601,400
Dungenaas River-Eat 700 X 1,411,200
Oungensie-Saqulm 350 X 701,400
San Juan Islands

Stuart Island-Reid Harbor 240 X $480 000
WaI&on lilend-Coulltz Bay 340 X 680,000
Sucla Island-FossIl Bay 240 X 480.000
Haney Island-Nelson Bsy 340 X 680,000
Sen Juan lslwde-

Roche Harbor 190 X 380,000
Sen Juan Islands-
FrIday Harbor 460 X 911400

San Juan Islands-
• False Say 1,030 X 2,084.800

San Juan Islands-
False Say 940 X 1,880,000

San Juan Islands -
Griffin Say 1,180 X 2,380,400

Ores Island-East Sound 340 X 580,000
Island-

ArMha e Island 340 X 680,000
Decstor hslend-Fauntleroy Pt. 340 X 680.000
Lopez Island-Mackeys H bor 340 X 680,000
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TABLE 2-36. Puget Sound Area . Navigation plan for terminal and water transport oriented industrial lands.

Term inal and Water-Transport Or iented Industrial Land s2
Basin Acres

1980 2000 2020
Npoksack—Sumas 2,040 3,480 5,870
Skegit—Samish 2,920 4,050 5,910
Snohomish 1.610 5,640 12,330
Cedar—Green 6.550 7.300 7.300
Puyallup 3.010 4,950 4.950
Nisqually—Deschutes 310 2.550 3.760
Elwhe—Dungeness 480 830 1,170
Other Minor Ports 210 1 210 1 210 1

TOTAL 17,130 28,410 41,500

I Estimate of terminal lands only in use in 1963 for minor ports. Water-transport oriented industrial land in use for 1963 was
not inventoried for minor ports. However , sufficient land area is considered to be available for expansion in these locations.
2 Land areas have been rounded off to the nearest 10 acres.

compute interest during construction and the channel in each basin by estimating the tonnages that would
costs of interest and amortization. An economic life benefit from the channel projects . This was done by
of 50 years was used for both the harbor and channel cargo group ing according to vesse l type shown in
projects and the small boat harbor projects. Table Table 2-19 . An average delay time of 3 hours per
2-37 gives average annual costs and benefits for inbound or outbound vessel , representing a quarter
projects proposed by 1980. Navigation costs for the tidal cycle was assumed for tonnages a ffected by the
Area would be $50 ,615 ,600 by 1980. Average annual projects. Average ti-port operating costs of $250 per
benefits for the 1980 projects total $4,459 ,600 for hour . $220 per hour . and $300 per hour were used
t he Area as compared to average annual costs of fur freighters . bulk carriers and tankers , respective ly.
$3,155 ,800. Net annua l benefits , t herefore , equal These values are averages of U.S. and foreign flag
SI ,303.800 vessel operating costs , representative of vessels

Harbor and Channel Projects Benefits— Benefits expected to be served by Area porls by 1980.
for Harbor and Channel projects were derived by Other savings due to more efficient use of land
basin and for purposes of this study, consist of ranges and water transportal ion were not evaluated because
used to determine general economic feasibi l ity. The of the detailed commodity by commodity analysis
bene f its are approximation s to be refined by later required .
project studies. The trends in vessel size and draft will Land enhancement benef its would accrue from
require t hat many of the existing channels be dredge d most dred ging pro jects with available large disposa l
to greater depths to accommodate the larger and areas nearby. Pipeline dredge disposal is generally the
more efficient ships. Improvement of existing chan- least cost alternative means for land filling waterfront
nels and the creation of new channels will be areas located within a reasonable distance of the
necessary for ports to remain competitive. Benefits dredging operation. Terminal and water-transport
derived from these projects will accrue to users as a or iented industrial sites can be developed econo-
result of reductions in delay time from wailing for mically by this method of fill as evidenced by
high tides~ enabling deeper draft vessels to load to Tacoma’s port industrial area created in part from
capacity ; and by allowing shippers to gain from cost disposal of dredged material from the Hylebos and
savings on cargo t hat otherwise would be required to Port Industrial Waterways extensions.
be carried over longer alternative routes at conse- Navi gation benefits attributable to land
quent ly, greater costs. 

- 
enhancement from dredge land fill disposal were

Preliminary estimates of deep dra f t navigation derive d for each basin by examining the need for land
benefits were derived on the basis of vessels antic i - fill. This need was met by a portion or all of the
pated to be plying the Area ’s waters by 1980 (see dredged material derived from the harbor and channel
Table 2-18) . Operational savings to vessels from project. This method of land fill was assumed to be
reductions in delay time were evaluated for projects equal to the least cost alternative source of suitable
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TABLE 2.37. Puget Sound Aria-Cost and benefits of s rucbira) mienires for 1980 portIon of navigation plan
Pralkninaey Itelniates Piglhnln. ,y £nknates

Investment Coat Range f Aniwel Costs of Aeaual Sansfits
tiI..1 .tl,... Feats,. fUmed on ke. Aveings) (Imad on 1980 Prls~ ) (Sand on Area Average)

Noolt di-$umas SasMse

What~~m Cr.sk Waterway $667,000 $39,000 142.000
Bstlingl~sm Addition 875,000 56.000 90,500
Blam e Addition 891,200 67.100 83.300

Total $2,433,200 $152,100 $206,200

— Seaju

Gu.mss Channel $612,000 $33,600 $50,600
Pidalge Bay Channel 853.000 54,000 54.500
An.~~rtas Addition 1,212,000 77,300 112,000
LaConnsr-lndian Bay 501.600 32.400 47.000

Tota l 13,178.600 1197,300 $264,100

Stllaguamih Bedn_ None Non. Non.

Oak Heibor $1,003,200 $64 800 $93,400
Langley 1,003,200 64,800 93,400
Point Partridge 2,641 600 158,000 244,000

Total $4,648,000 $297,600 $430,800

Soobom~~ Saaln

Channel AM 0.0 to Hwy 99 Bridgi $1,921,000 $114,200 $138,300
East Waterway 279.000 16,600 34,100
Tradc 0 4,000,600 268,000 374.000
Meadowdala 2,306.200 135,800 210.900

Tctal $8,506,800 $534,600 $757,300

Cedar-Grant SaUna

west Waterway $245,000 $15,600 $16,400
East Waterway 900,000 49,500 60,000
Duwamkh Waterway
Ito lst South BrIdge) 1,715,000 93,500 153,700

Dunasnhsh waterway
fist South to 8th Avenue) 279.000 14400 24,200

Duwamidi Waterway
(8th Avenu to Head of NavIgation) 640,000 36,000 84.000

Elliott Bay-Flat 64 500,000 37,200 54,000
Des Moines 1.340,000 96,000 125,400
Seacreat Marine AddItion 2.299,600 147000 212,000

Total $7,918,500 $480,200 $729 700
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TABLE 2-37. Puget Sound Ares—Cost and benefits of structural measures for 1980 portIon of navigation plan
(Continu.d)

Prsllmuiary Estimates Preliminary Estimates
Investment Cost Rang. of Annual Costs of Annual Benefits

Navigation Fiuture (Based on Area Average) (Based on 1968 Prime) fUssed on Ar.. Average)

Puyallup Basin

Hylebos Waterway $1,742,000 $108,000 $118,800
Port Industria l Waterway 2,123,000 123,000 151,600

• Sitcu m Waterway 1,565,000 87,000 118,400

-‘ Hylebos Water
(Small Boat Harbor ) 1,800,400 114,200 166,800

Tit low -Day Island 1,320,400 85,600 123,700

Total $8,550,800 $517,800 $670,300

NhsqualIy-Dsschutes Bmins

West Waterway $1,853,000 $101,000 1138.400
Olympia Small Boat Harbor 459,000 29.400 42.600

Total 12.312,000 $130,400 $181,000

West Sound Basin.

Port Dlscove ry-Beckett Pt . $500,100 132.200 146.600
Sequim Bay-Wait 1,900,200 121 000 175,000
Sinclair Inlet-Annapolis 800,100 51.500 74,700
Mats Mats 1,964,200 126,000 183,000
Brownsville 1,300,100 84,000 121,300
Dyes Inlet 2.220,200 141,400 205.000

Total $8,684,900 $556,100 1805.600

EIwha-Dung.nees Basins

Elwha River-East $730,000 146.700 167.500
Dungenesi-Sequim 701,400 45,000 65.300

Total $1,431,400 $91,700 $132,800

San Juan lalands

San Juan telinds-Priday Harbor $911,400 $47,900 $83,900
Orcas Island-East Sound 680,000 43,700 63,300
Lopez Island-Mackayo Harbor 680,000 43,700 63,300
Blakaly Island-Armitags Island 680.000 43,700 63.300

Total $2,961,400 $189,000 $273,800

Puget Sound Area $50,615,800 $3,155,800 $4,459,600
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fill with the increased market value of the filled land remaining at 5 percent. Permanent moorage use was
assumed to be greater than the cost of dredging. The multiplied by 0.85 to adjust for about 15 percent of
representative annual yield derived from the land fill the time craft using these moorages are on exte nded
was taken as 8 percent, the current minimum rate of cruises .
interest on risk capital for real estate investments in The benefits derived are merely ranges used to
the Area . determ ine general economic feasibility with detailed

Small Boat Harbor Benefits—Annual benefits studies required for project author ization. No land
for small boat harbor projects were based on the enhancement benefits were considered in the evalua-
“Pleasure Boating Study, Puget Sound and Adjacent tion of small boat harbor projects, although in many
Waters ,” bound separatel y to this Appendix as cases they will exist.
Exhibit 1, and by standard methods employed by the
Corps of Engineers for evaluating these projects . The Accomptithments
benefit derivation recognized the typ es of craft The potential accomplishments of the naviga.
expected to use wet moorages , and allowed for tion plan for the Puget Sound Area are shown in
transient as well as permanent moorage use. Table 2-38. All needs for terminal and water trans-

port-oriented industrial lands would be met byFor purposes of this study the assumption was implementation of this plan. The needs for publicmade that the proportion of moorages allocated for small boat harbors as reflected by wet mooragepermanent and transient craft , 90 and 10 percent demand by 1980 can be met within each basin. Byrespectively, will remain the same from initial to 2000, favorable sites will have become exhausted incapacity use. Capacity use of small boat harbor the Cedar-Green and Puyallup Basins. The residualmoorages was assumed to occur within ten years , need beyond 1980 can be satisfied by developmentwith initial use taken as 70 percent of capac ity , in adjacent basins or greater use of dry storaae.
Average annual benefits to each type of

pleasure craft were computed on the premise that Factors Influencing Implementation of Plans
small boat navigation facilities increase the use and Olalocatlons and Relocations—One of the major
ownership of pleasure craft. A measure of the restr aints on enlargement and extension of harbor
benefits a boat owner derives from his boat is the net and channel facilities are costs in~~lved with reloca-
return he would receive if he operated his boat on a tions on dislocations. At many harbors throughout
for-rent basis. The ability of a boat to earn money the United States, extensive developments have
from rental is directly related to its value . To attain grown to the water ’s edge. In numerous cases, this
an average annual benefit, the average value of a boat growth has progressed to a point where removal or
over its expected life must be determined. Fifty relocation of transp ortation facilities and industrial,
percent of a boat’s new value was assumed to be commercial , residential structures must be
representative of its average straight line depreciated accomplished at exorbitant cost if navigation needs
value, are to be accommodated. Although not as acute a

The net percent returns from capital invest- problem as at many other localities , the Puget Sound
mtots for various boat types were selected from a Area is approaching similar restraints with major
range of percents, by types, determined from econo- highway bridges cutting off waterways and other
mic studies to be representative of the Area. These developments proceeding in random patterns along
net percent returns are the results of national studies the waterfront.
conducted by the Corps of Engineers. The product of Changing Construction Conditions-Most of the
a boat’s average depreciated value and the selected Nation’s harbors have been improved and deepened
net percent return gives the boat owner his complete by removal of silt deposits. The bottom of soft
ideal benefit realized from ownership. It was assumed material is being reached in many channels, particu-
that benefits to Initia l permanent moorage users is a larly along the Atlantic Coast and further deepening

• gain of 40 percent in ideal benefits and to Initial must be made through rock at costs ranging from $15
transient moorage users a gain of 5 percent (approxi- to $25 a cubic yard. The continental shelf poses
nsetely one to two days increased use of their similar problems along the Gulf of Mexico wit h the
pleuure craft) In Ideal benefits. New permanent natural 50-foot depth being from 2 to 14 miles
moorage users will receIve 100 percent of ideal offshore dependin g on location. With natural deep
benefits with new transient craft pin In Ideal benefits water , the Puget Sound Area Is fortunate In not
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TABLE 2-38. Puget Sound Area-Accomplishments of navigation plan

1980 2000 2020
Item Unit Needs Accomp flea. Needs Accomp. fl ee. Needs Accomp. flea.

Waterborne Commerce 1,000 short tons

General C.rgo 6,800 6,800 0
Bulk Grain 2.200 2,200 0
Forest Products 9,600 9,600 0
Bulk Petroleum 21.500 21,500 0
Other Dry Bulk 26,300 26.300 0
Other Liquid Bulk 370 370 0

• TOTALS 66.770 66.770 0 123,500 123,500 0 251,900 251.900 0

Harbors & Channels
Improvements Miles 28.3 • 28.3 0 32.1 32.1 0 4.8 4.8 0
Terminal & Water-
Transport-Oriented 

Acres 17,130 17.130 0 29,010 29,010 0 41,500 41.500

Small Boat Harbors Wet
• 

Moorages 43,790 29,830 13.9601 79,870 79,860 0 143.440 126,790 16,650

Residual needs for wet moor ages projected for 1980 assumed to be satisfied by private developments or greater investments
in public dry moor ages.

having t hese almost insurmountable constraints. An alternative to controlled land spoil is dis.
However , even wit h the relatively short channels posal in deep water. Yet , this option is also en-
required in Puget Sound to reach deep water , countering difficulties. The cost of moving a million
cons ideration should be given to the extension of cubic yards of spoil just one mile by hopper dredge is
earthfill or floating piers and wharves; or offshore approximately $50,000—and in maintaining the
cargo transfer Systems to minimize costs. present channels of a port such as Philadelphia,

Spoil Disp osal—At numerous locations in the disposal work involves over 8 million cubic yards a
cont inental United States, the disposition of material year. Beyond the increase in financial costs, spoiling
excavated from harbors and chan nels , both in original in deep water is also becoming an ecological concern.
construction and in maintenance , present s an in- Care must be taken in offshore disposal to avoid

• creasingly serious problem which will be aggravated increasin g water turbidity damaging to fish and
with further harbor wide ning and deepening. Port wildlife habitat. Future quality standards for inter-
area residentia l and industrial develop ment has al- state and coastal waters may also constrain options
ready created an acute shorta ge of suitable , econo- for spoil disposal. In summary, the disposal taken
mical and aesthetically acceptable shore disposal from harbors or channels increasingly entails signif-
areas. Aesthetic values are being assigned Increasing icant problems. While the Puget Sound Area with its
weig ht by the public . Within 8 to 10 years , at present deep waters and short channels has not yet experi-

• maintenance schedules, existing spoil disposal areas at enced the problems of other regions , disposal prob-
many major ports will have been filled . Channel lems will become increasingly serious and costly.
maintenance or further development thereafter in Accordingly, port planners must consider long-range

• those ports will require new , acceptable disposal disposal programs. In some locations , consideration
areas—a formidable challenge. Construction of new should be given to extending pierhead lines to permit
disposal areas through the building of retention dikes, fill ing behind bulkheads to reach deeper water rather

• where feasible , may offer relief. Dike construction, of than increase dredging.
course, will increase the cost of spoil disposal, and 1,~~ aJd, Transportation Raqulsimiots-Land
therefore impact on the feasibility of harbor channel distr ibution and “feeder” transportation networks
deepening and widening. including consolidation, distribution and warehousing
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facilities require thoroug h planning to insure properly They are fertilized with inorganic nutrients which
timed receipt and prompt dispatch of huge corn- land runoff is continuously supplying , and are also
modity loads. The tremendous amount of’ cargo enriched by the adjacent seas. The mixture of
discharged by giant vessels must be handled efficient- nutrients and salt and fresh water creates an environ-
ly if the transportation benefits (savings) made ment conducive to the production of a great many
possible through large volume and containerize d species of aquatic life. Almost two-thirds of the
cargo movements are to be realized. A recent report United States harvest of commercial fisheries involve
by the Maritime Administration stated clearly that species that spend all or part of their lives in the
mere modernization of any given port will not in estuaries. In addition to the commercial fIsh, shellfish
itself insure the economic feasibility of improve- and crustacean resources , estuaries and seashores
ments: support an abundance of fish and wildfowl species

“More than ever before , other factors that provide an increasingly popular recreational
will determine the new t raffic distribution harvest.
patterns . Factors such as inland transp orta - The estuaries and related shallows of the coastal
tion facilities and hig hway systems, which zone are sensitive ecosyste ms . Knowledge is only
are both beyond the immediate control of gradually being developed about this complic ated
port offIcials , will influence the routing of system involving the inte raction of air , water , land

containerized freight. On the seaward side ~f and life. Current and future investi gations of harbor
the marine terminal and wharf fac ilities , the and channel improvements must entail recognition of
economics of interocean ic container move - potential impacts on the ecolog ical processes and
ment s dictate that the new full container- wildlife resources . Potential adverse impacts can add
ships will call at an eve r .decreasing number greatly to the total estimated cost of improve ments ,
of ports. The very nature of containerization either in financial outlays for mitigation or in the loss
and intermodel transp ortation make it pos- of significant wildlife resources. These considerations
slble to handle cargo as a throug h service add substantia lly to the comp lex task of evaluating
from an inland point of origin to an inland navigation improvements, as present tools for
point of destination . This characteristic nul - measuring impact on the environment are of limited

• lifies the principle that when modern ter- uti lity .
minal facilities are made available , the traffic Channel deepening in estuary areas can also risk
is sure to follow. ”1 intrusion of tidal salt water above those points where

Provision for an efficient landside transpo rta- fresh wate r intakes draw water from channels for

tion system is the challenge fac ing Puget Sound ports municipal or irrigation supplies . Engineering works
and the State of Washington. that change significantly the channel dimensions or

Envlronm.nlaI-Eoological Impacts—Major port flow characteristics may cause an upstream moveS

and supporting navigation developments are in the 
meet of the saltwater wedge. Where such movement

coastal zone and estuarine environment. This zone 
must be denied, control barriers, including navigation

has been defined as that part of the land which u 
locks, may be required to forestall intrusion, adding

affected by its proximity to the sea and that part of 
to project cost and complicating shipping operations.

the ocean which is affected by its proximity to the 
The National Council on Marine Resources and

land. Included are the inshore part of the continental Engineering Development, among others, has recently

shelf, ocean shoreline, and estuaries with their 
pointed up the need for broader and more intensive
research and action programs to preserve or enhancemarginal shores. Tides, waves, and coastal currents the resources of the Nation’s estuaries. Council

mark this zone of frequently varying environment, proposals related to inventory and analysis of
which supports a multitude of plant and animal life. estuarine resources and problems can be expected to

The coastal estuaries are rich, biologically. In produce distinct plans which will be recognized in• places, they are as productive as choice farmland, transportation and waterfront renewal planning.
Already underway is the development of a

I 
~~~~~~~~~ 

,.j ~~~~~~~~ ~~~~~ ~ . ~~~~~ ~~~~~~
. complete study of Chesapeake Bay, authorized by the

liner T.,mlni~” MlitlmsAdmlnlstrealon. Decsrnba. 1987. Conpeas In 1965, to prov ide prototype facilities for
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evaluation of est uarine resource prob lems . Develop- lion , as well as pleasure boating. Growing recognition
ment of a model-research facility was assigned to the of these values is illustrated by the 7th Street Marine
Corps of Engineers, which is cooperating in the Terminal of the city of Oakland which has been
planning of the facility and its operation s with eight placed in operation in 1968. The following excerpt
other interested Federal agencies, four states and the from the January 1969 “Civil Engineering” describes
District of Columbia. The Department of the Interior public facilities included in this terminal. 1
is already at work on a study of estuary pollution

“There is an increasing public demandproblems, authorized by the Clean Water Restoration
to obtain access to waterfront areas forAct of 1966 and was authorized in 1968 to undertake

an inventory and study of the nation ’s estuaries and general viewing, fishing, and use of small
their natural resources. Development of the Chesa- boats. The Marine Terminal satisfies these
peake facility and cond uct of research there , corn- desires with a wide range of facilities. Two

fishing piers are provided with adjacentpletion of the estuarine studies , and implementation
of the National Science Foundation ’s “Sea Grant ” parking and viewing areas. An elevated re-
program, should add greatly in the relatively near volving restaurant—similar in plan but lower
future to scientific capability for evaluat ing the in height than Seattle ’s famous Space Needle
ecological effects of harbor and port activities , restaurant—p rovides a dramatic dining area

with an unobstructed view of shipping acti-The Puget Sound Area contains a vast number vi ty as well as the entire Bay Area panorama.of river estuaries having deltas which are biologically A second level below the main dining levelrich. Filling and dredg ing to develop harbors , chan- provides the public with an excellent viewingnels and supp orting facilities necessary to handle the area.
commerce of the region, the Nation and the world All areas visible to the public includingmust be planned to avoid, insofar as possible, the restaurant , parking areas , viewing areas ,significant adverse impacts or environmental con- and industrial structures will be extensively
flicts. The proper consideration of environmental and landscaped. This valuable recreational assetecological impacts in port planning and development provides the Port with additional income asJ require understandin g and communication between well as a chan ce to present a favorable image
all levels of public and private sectors to reach a to the public .”
balance between the needs of the economy and the
essentials of environmental preservation. The accom - In the Puget Sound Area, social and aesthetic
plishment of this task represents a major problem to values require more emphasis in planning and imple-
be resolved in making full use of the navigation mentation of navigation plans. The existing environ-
resource of the Area. ment with its scenic, natural attractions make these

Social and Aesthetic Values—The waterfront considerations more important than in those areas
and harbor area was originally the economic key to less richly endowed by nature .
the development of many communities and related Cooperative Planning and Dsvelo pmsnt—Any
interior lands. When American port cities were young , concentrated effort at harbor , port and waterfront
the waterf ronts were liv ing, dynamic areas which development and redevelopment entails a high degree
provided employment and recreation , market places of cooperation between ports , local governments,
and parks, warehouses and consumer out lets , and regional planning groups , private interests , and the
contact with nature at the water ’s edge . Today, many several Federal agencies , and embraces a range of
of these waterfron ts are neither living nor dynamic , activities , from creation of entirely new port or
and nature has been crowded out or poisoned, waterfront complexes to rehabilitation and conver-
Obso lete or abandoned piers , warehouses and hulks sion of existing waterfront lands and facilities. An• clutter many of our waterfronts . These characteristics effective prog ram would have the following related
are typical of the Puget Sound Area, and correction compon ents:
of the anachronisms is an important element of
future development. There is a growing public aware- 

~ AFIICIS ~~~~~~~~~ “Conli~~~on Enqln.erlng for the Portma of the attraction of the waterfront . Ports are 
~ ~~ E.F. NIIIW~. M. A~~, ProlIct En lneur.recognizing the public demands for use and access to 
~~~~~ tn~ rw ~, oaiii n~, Cui~to,nIa. CMI En nsevln ,

waterfront areas for general viewing, fishing , relaxa- Janu y 1989.
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Planning of Harbor-Port R qul.emsnts-A competition would exist and an institutional frame-
continuing planning program is required to determine work would be developed which would make the best
the optimum number and spacing of ports, within the use of the navigation resources of the Puget Sound
context of an integrated regional and national trans- Area.
portation system, and the harbor and specialized The ports are beginning to integ rate environ-
terminal facilities required at various ports. Such mental and social values into economic development
studies cannot be confined to harbor or port develop- as evidenced by the Port of Everett’s participation in
meat only. They must involve undertaking detailed preparation of a comprehensive plan for development
analyses of trends in industrial growth and location; of the Snohomi sh River Delta. The plan presents
commodity movements and fleet composition; identi- opportunities for balanced use of the Delta and lands
fication of implicat ions, by region, of projected along the river to its head at the confluences of the
economic activity, traffic movement and vessel size; Skykomish and Snoqualmie Rivers. Included are
analys is of port cargo handling and associated facili- beach, park , and marine recreation facilities, addi-
ties, including all fore seeable techno logy required to tional deep water development taking advantage of
accommodate prospective traffic; plus evaluation and the natural depths of Possession Sound, and creation
recommendations for financial participation by of an extensive usable land area for a large port and
states, local political entities , and commercial and industrial complex. Also provided for is a continua-
industrial interests. The studies should explore fu lly tion of the existing greenbelt along the river through
all feasible technological alternatives to traditional the urbanizing area. Floodways and flood plains
harbor deepening, including installation of offshore afford recreational opportunities with portions of the
transfer facilities or use of lightering vessels. The Delta and a slough to remain in a natural state for
studies should lead to preparation of plans for orderly wildlife preservation .
investment in navigation -transportation improve-
ments.

Development of Action Plans for H bor and CONCLUSIONS
Wal.rfr~nt Are. Renovat ion—As future transporta-
tion requirements become identified for individual This study began with an inventory of naviga-
harbor and port areas by comprehensive studies , t ion in the Puget Sound Area , including Pleasure
companion plans need to be developed for renewal Boating. Statistical analyses , comparisons and judge .
and rehabilitation of land areas adjacent to the ment were used to develop forecasts of land needs,
harbor, including to the fullest extent feasib le, commerce , vessel trends , and harbors and channel
consolidation and relocation of cargo handling and requirements. Plans were formulated to meet these
industrial facilities. The potential for offshore han- needs and the factors affecting implementation were
dling of petroleum and petroleum products coupled briefly reviewed.
with tIre sharply rising use of conta iners , should Wash ington economic prospects are dependent
provide many opportunities for land clearance and upon a well-planned water transportation system.
rehabilitation and thus more effective land utilization Future waterborne traffic depends to a great extent
and improved tax base . on what the people themselves are will ing to do and

Planning of the magnitude just described is on what facilities they are willing to provide.
needed to guide the future of navigation on Puget While the Investigations contained in this appen-
Sound, but would have little meaning without incaili dix were limited by both available data and financial
of implementation. This could be accomplished by resources, the findlnp are sufficien tly condus ive to
centralized planreng for the Area by an ‘I~~Y bring out a program for progress. This study empire-
operating as a State agency or created by the State of sizes the critical need for more detailed analysis of
W ldrt on as a regional body. Port Districts would the competitive position of Puget Sound in relation
be required to prepare comprehensive plans for to other ports on the West Coast and throughout the
herbor and watirfront UtiliZation The regional plan- nation and In relation to patterns of world trade .

~ s agency would be charged with developing and Such analysis would permit refinement of commerce
• midetainkrig a comprehensive navigation plan for the projections and provide a vastly Improved base upon

Area. By lien. meeanss, the local autonomy of Port which to program public Investment in port improve-
Districts would be retained, a reasonable degree of mints.
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P A  need also exists for additional investigations from the overall standpoint of the Puget Sound Area.
01 terminal and water transport-oriented industrial The high degree of required coordination and cooper-
sites particularly as the public need for all land uses ation points toward the desirability of a tingle
evolves over time. The land inventory contained in planning entity. The selection of such an organiza-
this study was based principally on previous investi- tional body requires a thorough evaluation of legal

• I gations by the State of Washington and the Son- and political implications and the determination of
neville Power Administration . However, this study the effectiveness and efficiency of a wide range of
should by no means be considered an exhaustive alternat ive methods. However, the navigation
inventory of land available for development in the demands of the future , the long-term land shortage

• future when changing requirements may make alter- for water transport or iented industr ies and the needs
native sites more desirable. Also , t he actual growth for environmental, social and aesthetic considerations
patterns of land use in each basin may dev iate from dictate that an early decision must be made on the
that projected herein , reflecting local economics and path of future planning for navigation in the Puget
other factors. - Sound Area- The plans developed by this study

Finally, planning for navigation needs must be a provide a framework within which each port author-
continuing and evolutionary process which identifies ity can work , until a formal area or state program can

- technological improvements in transportation , cargo be established .
handli ng and associated facilities , and industries and
develops programs to meet the demands of the
future. To be meaningful, this planning should be
accomplished both on an individual port basis and

I
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NOOKSACK-SUMAS BASINS
DESCRIPTION

Except for shallow draft vessels and logs on the extensive tide flats. The Sumas Basin is drained by
lower reaches of the Nooksack River, the navigable the Sumas River which discharges into Canada and is
waters of the Nocksack Basin are limited to the not navigable. The Port of Bellingham is the onlj
ai~acent salt waters of the Strait of Georgia , Selling- major port dist rict in the basins. Three trans-
ham Bay , Drayton Harbor , Birch Bay, Lummi Bay continental railroads serve the area. Interstate 5 and
and Hale Passage. The Strait of Georgia has depths of US. 99 are the major north-south highway s. The
over 600 feet, but Drayton Harbor, Birch Bay, eastern part of the basins is served by State Highway
Lummi Bay and the head of Bellingham Bay have 542.

PRESENT STATUS

HARBORS AND CHANNELS Waterbo rne commerce for the Bellingham area
for 1952 through 1966 is shown in Tables 3-1

Bellingham is the principal harbor in these through 3-4.
basins which is located at the head of Rellingham Table 3-3 shows the total fore ign and domestic
Bay, about 112 miles from the Pacific Ocean. coastw ise traffic , including trade with British
Natural depths of over 60 feet are available in the bay Columbia ports. This table represents all ocean
but the flat slopes from shore require dredged traffic. As noted in Table 3-3 and 3-4, total traffic for
channels to the wharfs. The status of the authorized the Bellingham area has increased from 1,117,936
Federal project for Bellingham Harbor is shown on tons in 1952 to 1,506,000 tons in 1966. In addition,
Figure 3-1. traffic through port facilities at Blam e increased from

Blam e Harbor is on the east side of the entrance 18,654 tons in 1952 to 40,423 tons in 1966. Since
to Drayton Harbor, a small cove off Semiahmoo Bay. 1959, 6 terminal facilities at Ferndale have also
Blam e Is 118 nautical miles from the Pacific Ocean. contributed significant tonnages. These tonnages are
The Federal project as shown on Figure 3-2 provides included with “Other Puget Sound Port Areas” in
a mooring basin for small boats having an area of 14.7 published statistics and are not readily obtainable.
acres and an entrance -channel with authorized depths
of 12 feet. The condition survey in 1966 showed a
minimum depth o f l i 7feet.  TERMINAL AND

At Cherry Point about 2.4 miles north of Sandy TRANSFER FACILITIES
Point and Lummi Bay at the south end of the Strait
of Georgia, and six miles west of Fernda le are a Included In this area are port facilities in
petroleum loading wharf and an alumina ore handling Bellingbani Bay and along the shores adjacent to
wharf, each with a threstle extending 0.4 miles from Ferndale as shown in FIgure 3-3. The terminal
shore. Depths alongside these wharves are 42 feet and facilities as of 1952 and 1963 are summar ized in
38 feet respectively. Tables 3-5 and ~-6, respectively . A comparison of

Minor piers for small boats are located on these data shows that about 3,200 lineal feet of cargo
Lumml lsland,inBlrchBay and Lumsnj Bay. berthing space was added between 1952 and 1963.

Another 1,400 feet of berth ing space was added by
WATERBORNE COMMERCE 1965. Although covered storage space remained

essentially the same, open storage space was devel-
All of the waterbo rne traffic In the Nooksack oped to give 4.5 acres in 1963,12 acres by 1965 and

Basin Is handled through the Belllnghsus area, except 14 acres by 1967.
for the traffic which goes through Blam e and Fern-
dale. -
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TABLE 3-1. Water-borne commerce for B&hlngham area, for.Ign in short tons

FOREIGN IMPORTS

General BuNi Forest Bulk Other Other
Y~~r Cei’go Grain Products Petroleum Dry Bulk Liquid BuNi Totals

1952 5.562 0 169.790 0 183.126 6 358,484
1953 13,870 0 240.855 0 233,120 15 487,860
1954 1,691 0 229.512 87.713 321.114 0 610,030
1956 3,395 0 101.435 107.528 474.606 0 686,964
1956 7,010 0 88.693 142,836 500,020 0 738.559
1957 3,743 0 100,509 56.584 627,737 0 788.573

- 

- 

1958 2,371 0 124,870 0 457.744 0 584,885
1969 3.993 0 92.066 1.693 401,602 1.925 501.289
1960 3.736 221 127,166 4.791 542,602 0 678,516
1961 5,928 0 128,343 93,042 679.777 0 907,090
1962 3.260 0 93,320 8,910 521,576 2,609 629.675
1963 3,493 0 106.091 9.633 597,919 0 71 7 136
1964 5,113 0 89.907 9,728 512,413 1 169 618.330
1965 10.681 0 64.991 10.807 338,895 0 425,374
1966 39,656 0 77,278 17,192 248,746 4 382,876

FOR EIGN EXPORTS

1962 23,896 0 3.755 0 924 0 28,574
1963 18,316 0 36.994 0 6,876 0 61,186
1954 24,928 0 39,770 0 10,555 0 75,253
1965 23.012 0 9.418 19,805 4 401 0 56,636
1956 20,763 0 3,110 1,496 11,064 0 36,433
1957 28,173 0 22,335 21,517 1.184 117 73,326

• 1968 20,744 0 9,765 2,201 0 62 32,762
1969 62.432 0 21,286 28 1,420 62 85,218
1960 49.572 16 34,595 0 26 172 84,381
1961 52.609 0 94.871 0 5,638 544 153.662
1962 66.675 0 56,949 0 0 0 123,624
1953 53.521 0 140,307 0 3,360 0 197,188
1964 58,196 0 114,696 2,107 0 0 174,998
1966 42,253 0 96,775 3,183 5,282 0 147.493
1966 68.800 0 126,664 18,186 5,496 0 218.148

- “ ~~~~~~
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TABLE 3.2. Water borne commerce for B.Ilingham Arse, domestic coutwise in short tons

DOMESTIC COASTWISE RECEIPTS

• General Bulk Forest Bulk Other Other
Veer Cago Grain Products Petroleum Dry Bulk Liquid Bulk Totals

1962 23.566 0 0 0 11,683 0 35,249
1963 16.709 0 0 0 16.800 0 33.509
1954 18,211 0 0 0 14,026 0 32,237
1955 14,483 0 0 0 12,343 0 26,826
1956 18.066 0 534 0 12,544 0 31,144
1957 21.311 0 8,747 0 6.729 0 - 36,787
1958 27,949 0 0 5,128 8,871 0 41,948
1959 16,177 0 0 5,400 5.948 12 27,537
1960 21,676 0 0 0 4,484 39 26.179
1961 26,323 0 0 0 1,011 30 27.364
1962 21,687 0 0 0 1,132 18 22.837
1963 19.806 0 0 0 1.131 0 20.937
1964 15,755 0 0 0 564 733 17,062
1965 18,766 0 0 0 0 0 18.766
1966 27,982 0 0 0 60 0 28.042

LIOMESTIC COASTWISE SHIPMENTS

1962 17.460 0 8.277 434 671 0 26,832
1963 11,838 20 6,161 0 2,250 0 20.269
1964 7,668 0 1,901 7 53.817 0 63.383
1965 8,869 0 3896 0 60,115 0 72,879

• 1966 8,907 0 2,663 0 20 0 11,590
1967 3.296 0 6.633 67 1,478 0 11,476
1968 10,632 0 1.382 0 6.588 0 18.602
1969 246 0 100 0 28,170 7,132 36,648
1960 2,728 0 28 0 46,218 10,643 62,616
1961 800 0 336 1,361 14,316 8,011 24,813
1962 611 0 617 821 10,721 2 584 15.246
1963 1.217 0 373 6 49,182 3,297 54,075
1964 3,767 0 851 0 112,418 3,112 120,148
1965 4,774 0 378 150 220,301 3,047 228,650
1966 36,521 0 382 104 117,171 10,153 163,331

-- 
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TABLE 3-3. Water-borne commerce for Bellinghan Arce, in short tons

FOREIGN & DOMESTIC COASTWISE

General Bulk Fo~ st Bulk Other Other
Veer Cargo Grain Products Petroleum Dry Bulk Liquid Bulk Totals

1952 70,473 0 181.822 434 196.404 6 449,139
1953 60,733 20 283,010 0 259,046 15 602,824
1954 52,488 0 271,183 57,720 399,512 0 780,903
1955 49,769 0 114,748 127.333 551,465 0 643,305
1956 54,746 0 95,000 144 .332 523,648 0 817,726
1957 56,525 0 138 224 78.168 637,128 117 910.162
1958 6 1,696 0 136,017 7.329 473,203 52 678,297
1959 82.848 0 113,442 7,121 437,140 9,121 649.672
1960 77,712 237 181,787 4,791 596,310 10,854 851,691
1961 85.660 0 223,549 94.393 700,742 8,585 1,112,929
1962 92.233 0 150.786 9.722 533,429 5,211 791 .381
*963 78,037 0 246,771 9,639 651 ,592 3,297 989,336
1964 82,830 0 205,454 11,835 625,395 5,014 930,528
1965 76.474 0 162,144 14,140 564,478 3.047 820,283
1966 171,959 0 203.324 35,482 371,475 10.157 792,397

TABLE 3-4. Water-borne commerce for Bellingharn Area, in short tons

DOMESTIC INTERVAL

General Bulk Forest Bulk Other Other
Veer Cargo Grain Products Petroleum Dry Bulk Liquid Bulk Totals

1962 21.867 0 430.624 163,907 52,337 62 668,797
1963 25,423 0 414,062 159,802 47,706 0 647.013

— 
1954 23.222 0 492,406 172,427 69,064 48 757,156

- - 
1965 19,233 5 467,169 199,410 18,345 67 704,229
1966 30,446 0 469.203 184,620 49,437 278 733,984
1957 56.140 0 252,367 116,290 150,728 494 576,019
1958 68,096 0 239.873 98,145 245,706 87 651,907
1959 66,060 0 342.271 93,867 144,693 95 646.986
1960 76,606 0 238,740 92,246 182.898. 58 590,546
1961 53,817 0 161,955 83,252 159,247 0 458 271
1962 91,300 0 242,150 74,467 173,881 0 581.798
1963 67,8~6 0 159,293 61,851 154,086 0 442,906
1964 59,794 0 162,836 70,915 188,082 0 481,627
1965 18.789 0 215,252 87,758 379,461 0 699.260
1966 11,221 0 377,923 91,601 233.007 0 71 3.752

3.8
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TABLE 3-6~ Termin al facilities BsHingham Area 1962

Depth 18’ & Less Depth 18’ .40’ Depth 40’ +
Berth Birth Berth Covered Open

No. of Space No. of Specs No. of Specs Storage Storage
Use Berths In Feet Berths In Feet Berths In Feet Sq. Ft. Acres

General C g o  13 2,696 4 1,717 0 0 89,118 0
Bulk Graln 0 0 0 0 0 0 0 0
Forest Products 1 125 2 1,425 0 0 30,400 0
Bulk Petroleum 1 110 7 669 0 0 0 0
Other Dry Bulk 3 720 0 0 0 0 0 0
Other Liquid BuNt 0 0 0 0 0 0 0 0

Totals 18 3.651 13 3,811 0 0 119,618 0

Conae’uctlon & Repair 5 1.075 1 296 0 0 0 0
MoorIng 8 1.152 2 200 0 0 16,000 0

TABLE 3-6. TermInal facilities BsHinghssn Area 1963

Depth 18’ & L Depth 18’ . 40’ Depth 40’ +
Berth Berth Berth Covered Open

No. of Specs No. of Specs No. of Space Storage Storage
lJ Berths In Feet Berths In Feet Berths In Feet Sq. Ft. Acres

General Cargo 15 3,228 7 1,417 0 0 74,118 4.5
BuNo Grein 0 0 0 0 0 0 0 0
Forest Products 7 890 2 1.285 0 0 42,400 0
Bulk Petroleum 5 477 5 1,216 1 756 0 0
Other Dry BuNt 4 1,386 0 0 0 0 0 0
Other LIquId Bulk 0 0 0 0 0 0 0 0

Tot,ls 31 5,981 14 3,918 1 756 116,518 4.5

COnerUCtIOn&RepeIr 0 1,990 0 0 0 0 0 0
MoorIng 0 10,301 0 1.125 0 0 0 0

_ _ _  ~~~~~~~~~~~~~~~~~~~ 
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WATERFRONT AND Site No. 4 also near Ferndale has been par t ially
INDUSTRIAL LAND developed since 1963 where about I A20 acres have

been acquired by Intalco and about 250 acres
The existing and potential sites of water trans- developed for their aluminum smelter. The remaining

port-oriented industries and terminal facilit ies in the area of about 4,600 acres is suitable for heavy or light
Nooksack-Sumas Basins are indicated on Figure 3-4 industry with unlimited depth along the waterfront.
and summar ized in Table 3-7. In this table, the net Site No. 5 in Drayton Harbor would develop
areas are the gross areas less rightof -way for streets part of this shallow bay by dred ging and fi ll ing. There
and highways. The following discussion refers to site are conflicts of interest with existing oyster beds and
nun*ers shown on reference fIgure and tab le: a proposed fish farm. Because of these conflicts and

- :  Site No. I in Bdllingham Bay includes the the high cost of development , this site is not
• existing development of the Port of Bellingham, and considered very favorable .

its plan for future development which will make Site No. 6 at the mouth of the Nooksack River
available a limited space for additional small indus. will require extensive dredging and fil ling but w ~ld
tries. Additional dredging and filling is requled for be suitable for ligh t or heavy industry . The develop-
this development. ment of this Site must be coordinated wit h t he flood

Site No. 2 in Drayson Harbor indudes the control plan for the lower Nooksack River will
existing port development at Blam e. The existing and involve a silting problem.
limited space for industrial development in this area
have not been evaluated. SMALL BOAT HARBORSSite No. 3 an area of about 800 acres near
Ferndak has been pertly developed by the Mobile Oil Small bust facilities existing in 1966 on salt
Company. In addition to the 600 acres in this tract water are shown in Figure 3-5 and identified in Table
that is undeveloped, it is possible that additional 3-8. As shown in Figure 3-6, there are about 12 miles
acreage can be annexed from the Lwnmi Indian of shoreline that are considered suitable for potential
Reservation to the south. Unlimited water depth is marina development.
available along the waterfront.

TABLE 3-7. V~ Ssr front & indualrlal luid—Noolisack Sumas Baeini—1963

Acm In (Net) Acree Poisntle(
Vessel Water

Site Tarminel Repair & O.lenI.d Feetrubte Lass Fever~ l,Number Loc.tlon Facilities Construction lnduery Totels Gross Net Gross Net

I. Belllngitam 122 12 180 314 420 315 0 0
2. Blam e 20 0 30 50 0 0 0 0
3. Mobile Oil Refinery 37 0 200 237 600 460 0 0
4. Ferndele 0 0 280 280 5,600 4,220 0 0
5 Orsyten lhebor 0 0 0 0 0 0 1.000 750
6. Nookieck Delta 0 0 0 0 0 0 2,400 1.800

Totem 179 12 690 881 8,620 4,985 3,400 2,560
-— — - •——- —•---•. —— —- — - — — — - - —-
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TABLE 3-S. Small boat fadhItlss~, Noolcasck-Sumas Basins

State Transient Boat
Facility State Marine Launching Ran~ Rsntal Moorage
Number Fucility Name Perk Pwk Public Private Public Privet.

I PoInt Roberts X
2 SlaIn. ~~~ln. X X
3 S!rch Say Marina X X
4 llrch aySteeePm* X X
5 FIiNrW CDVS x x
• Wild ,eftSeel & Marmns Co. X
7 L ’rit ee Ssase Perlc X X
• Hessley s Mu-Ins assert x X
9 Gramec Mu-m a

10 Part of SSlfMghem X
11 Smdy Point Marina — — — x

TOTALS 2 0 3 5 2 5

FUTURE NEEDS
The future navigation needs of the entire Puget these needs by basin. Table 3-9 summarIzes the

Sound Area have been projected through the year navigation needs for the Nooksac&-Sumas Basins as
2020 with a framework plan developed for satisfying derived In Solution to Navigation Needs.

TABLE 3-9. No~M~~~-Sum.s S.dns-futm.r. nasigs-
tinnoasda

Muds By
teem u nit 1950 30,01 20201

W~~ bsnue Csus~at..*
Genend Cu~o 1,000 270
SU~~GISIII $liort Tone 0
Foresi Prothacts 500
Suit Petroleum 2,040
Other Dry Suit 1,930
Other LkiuldBuli 0 

_ _ _ _

Totals 4,740 12,700 30,100

Hsibors& Channel Requirements

Vessel Dealt Feet
Frei~emus 35 40 40
Suit Carrisre 35 71 71
Tankers 98 104 10

Land RequIs..,ents Acm
Terminal and vast.,-

W~,s,.ort.orlanI.d
kithistry 2.040 3.410 5,870

SineS Seat lubar. Wet 980 1,820 2,700

1 Only ~~~~~~d tannags pre~sd.d after 1980
2 Titan summer net moarage demand.

3-14
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MEANS TO SATISFY NEEDS
Commerce forecasts indica e substanti al in- During the period 1980-2000 a 46-feet deep

creases in general cargo , bu lk petroleum and other channel in the Nooks ack delta area should be
dry bu lk. To meet projected traffic increases , term- deve loped. The cost of this channel is estimated at
inal and industrial land development and harbor and $862,000 with estimated averag e annual costs at
channel improvement will be required. Also , con- $49 ,000. Vessels with drafts greater tha n 40-feet will
struction of additional small boat facilities is vit al , most likely be of the sup er tanker and bulk cargo
if basin needs are to be sat isf ied. class carrying bulk petroleum and alumina. Existing

depths to accommodate the vessels where these
TER MINAL AND INDUSTRIAL cargoes wi ll be unloaded are adequate with very little

LAND REQUIREMENT modification of existing terminal facilities required.

As noted in Table 3-9 , approximately 5900 SMALL BOAT HARBORS
acres of terminal and industrial lands will be required
to meet projected needs by 2020. This total includes Listed in Table 3-10 are the sites in the
881 acres already developed for this purpose. Nooksack-Sumas Basins considered suitable for deve l-
Examination of Figure 3-4 and ‘fable 2-10 reveals opment of small boat harbors. These site s are shown
that t hese needs can be satisfied by development of on Figure 3-6. Although alternative sites are also
favorab le lands. Howeve r , it must be recognized that avai lable the sites se lected are believed to be the most
contrary to Table 2-10 some less favorable lands will favorable in this basin .
have to be developed , particu larly in the Nooksack A tentative schedule of development to meet
delta area , to accommodate t he projected increase in 1980, 2000 and 2020 needs is contained in Table
ot her dry bulk not readily accommodated in site No. 3-10. Benefits and costs for projects recomm ended to
4. Figure 3.4. meet 1980 pleasure boating demand are also shown as

are t he estimated construction costs for additional
HARBORS AND CHANNELS projects required by 2000 and 2020. Costs show n are

f~- genera l navigation facilities and navigation aids
Althoug h Bellingham Bay has adequate depths that may require Federal assistance in financing and

in its center , harbor extensive tide flats require the construction. General navi gation facilities consist of
dredging of channels to service terminal facilities to breakwaters , entrance channels , and turning basins
accommodate projected vessel drafts shown in Table and the navigation aids are normally lig hted dolp hins
3-9. Whatcom Creek waterway should be mod ified as and breakwater light s. Costs are average values and
shown below : are based on actual const ruction or detailed study

Estimated Estimated
Channel Construction Estimated Estimated Benefi t -Cost

Period Depth Cost Annual Costs Benefits Ratio

Prior to I 980 40-feet $667 ,000 $39,000 $42 ,000 I . 1
1980 to 2000 46-feet $48 1,000 $26,500 *

°Not estimated.

3.1 $
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TABLE 3-10. Small boat harbor sitas—Nookeack-Sumas Basins

Tentative Schedule
of Development

Site Wet Water-Land 1980 2000 2020
No. Location Mooreges Aree-Acrss4 Wet Mooragee

— 1 Beliingham Addition 430 36 430
2 Hale Paesage-Eest Side 1,700 142 550 1.150
3 Birch Bay 2,180 182
4 Samish Bay-North End 2,020 168
5 Bla m e  Addition 440 37 44�
6 Point Roberts 800 67

Total 7,570 632 870 550 1.150

Summary of Benefits and Costs
1980 2000 

- 2020
Construction Average Annual Average Annual Construction Construction

costs3 Benef its Costs3 
— 

Costs3

- 
$1,766,200 $113,100 $163,800 $1,106,800 $2,326,500

1 Annual interest end amortization charges of general navigation fac il ity construction costs. including aids to navigation are
computed for 50-year economic life at Crate of 4-5/8 percent.
2 Includes allonsnce of $25 per wet moorage for annual maintenance and replacement costs.
3 Includes allowance fo r Engineering, Design, Supervision and Administration costs.

Using relationships based on Shilshole Mem o wet moorage land and water area requirements are estimated at 0.066 acres of
water we. for moorage and maneuvering end 0.028 acres of land for park ing and services per boat.

Note: Not contained in the area requirements are land needs for launching romps wh ich will generally be incorporated with
moorage facilitie s. Launching facilities require about 1.5 acres of land for ramps and parking for each lane provided.

cost estimates for small boat harbor projects in the land area for termin al and industrial development is
Area. Average benefit values were derived using limited in the inner harbor. Implementation of the
standa rd methods employed by the Corps of Engi- long-ran ge plan for water transport-oriented indus-
neers , data from the “Pleasure Boating Study, ” and trial and terminal development at the mouth of the
other studies performed for small boa t harbor pro- Nooksack Rive r will be hampered by the extensive
jects. dredging and fill required and by the silt load from

the Nooks ack River. Breakwater desig n and construc-
Factors Influencing Implementation of Plan lion for the Bellingham small boa t harbor addition

Due to the accumulatio n of pollutants in the presents problems due to the unstable bottom mater-
inner portion of the Whatcom Creek Waterway, dis- ial and the exposure to major storm wave activity.
posal of dredged spoil is a major problem. Suitab le

~- --~~~~~~~~ ~~~~~~~~~~~ 
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SKAG1T — SAMISH BASINS

DESCRIPTION
These basins border the salt waters of Skagit dredging tor commercial vessels other than shallow

Hay, Similk Bay . Rosario Strait , Bell ingham Channel , draft barge s and boals . Two port districts. Skag it
Fidalgo Bay, Padilla Bay and Samish Bay and have County and An acur ies are indudcd in these basin s .
about 186 miles of salt water shoreline. Fidalgo Three transcont ine iiial railroads service the basins.
Island . Guemes and other Islands are close to natural Interstate 5 and U.S. Highway 99 are the major
deep water channels but all the shoreline along the north-south highway routes. Major cast -west routes
mainlan d consists of extensive tide flats that require arc State Highway 20 and 536.

PRESENT STATUS

HARBORS AND CHANNELS the only other significant harbor development in
the se basins.

The principal harbor in these basins is at
An acortes . located at the north end of Fidalgo Island . WATERBORNE COMMERCE
93 nautical mi les fro m the Pacific Ocean. The port
has been developed on the south shore of Guemes Most of the waterborne traffic in the Skagit-
Channel which has natural depths of over 50 feet. Samish Basins is handled in the Anacortes area.
The only Federal project at this port , as shown on Waterborne commerce statistics for this area from
Figure 4- 1. is a small mooring basin with breakwater 1952 to 1966 are summarized in Tables 4-I through
and entrance channel along the Capsante Waterway. 4-4. Other significant waterborhe traffic in these

Skagit River empties into the southeastern part basins consists of log rafts on the Skagit River .
of Skagit Bay where a Federal projecl authorized a However , the Skagit River traffic has fallen off from
reliable entrance channel through the delta by means 213 ,648 tons in 1952 to 22.734 tons in 1966.
of dikes and dredging. However , t he project is onl y
46 percent complete and has been inactive for many TERMINAL AND TRANSFERyears because of the impracticability of maintaining a 

FACILITIESreliab le channel through the silt laden distributaries.
As shown on Figure 4-2 , entrance over t he bar is
restricted to high tide as the controllin g depth at the The Anacorte s po rt facilities are on the nort h-
mouth of the South Fork is about +2.5 feet and at em portion of Fidalgo Island as shown on Figure 44.

the mouth of the North Fork about +2.3 feet , MLLW In 1952 only limited terminal facilities were existin g
datum. Navigat ion on the Skagit River is limited ~ 

but by 1963 facilities as summarized in Table 4-5
shallow draf t barges, small boats and logs were available.

Swinomish Channel connects the waters of There are a number of ferry terminals and small
Skagit Bay with tho se of Padilla Bay. The Federal boat landings for serving the internal traffic of the

San Juans and Vancouver Islands.project shown on Figure 4-3 authorizes a channel 100
feet wide and 12 feet deep at MLLW by dred ging,
dike construction and removal of project in g rock WATERFRONT AND INDUSTRIAL LAND
points. The controlling depth May 1965 was 10.0
feet. The channel is used extensively for log tow s and The existing and potential sites of water-trans-
small boats. The wharfs at the town of LaConner are port-oriented industries and terminal facilities in the
along the east bank of Swinom sh Channel. The ferry Skagit-Samish Basins are indicated on Figure 4-5 and
landing on Guemes Island , across from Anacortes, is identified in Table 4-6.

4-I
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P TABLE 4-1. Water-borne commerce for Anacortes Area, foreign in short tons

FOREIGN IMPORTS

General Bulk Forest Bulk Other Other
Year Cargo Grain Products Petroleum Dry Bulk Liquid Bulk Totals

1952 3,990 0 29,071 0 6,214 0 39,275
1953 2.703 0 26.604 0 379 3 29.689
1954 2,817 0 20,891 0 0 19 23.727
1955 915 0 0 0 0 67 982
1956 1,226 0 598 0 0 0 1,824
1957 726 0 6.905 0 0 0 7.631
1958 1.163 0 3, 113 982,090 0 8 986,374
1959 669 0 2,221 2,494 , 110 0 0 2,497,000
1960 204 0 8,991 2,303.212 5.827 0 2,318 ,234
1961 108 0 40,151 1,128,140 41 0 1,168,440
1962 819 0 22,785 0 3.432 0 27,036
1963 435 0 16,918 385,659 0 0 403,012
1964 2.161 0 6.721 398,542 0 0 407,424
1965 707 0 15,485 630,222 14,838 0 661.252
1966 497 0 11 .527 72.325 25,189 0 109.538

FOREIGN EXPORTS

1952 200 0 11,990 0 0 0 12.190
1953 63 0 6,498 0 0 0 6,561
1954 2,301 0 2,565 0 0 0 4.866
1955 5,850 0 1.679 0 0 0 7,529
195.6 225 0 6,248 12,594 0 0 19,067
1957 779 0 4,912 23,236 47 0 28.974
1958 3,200 0 8,651 0 30 0 11.881
1969 6,782 0 5,121 2,749 0 0 14.652
1960 2,800 0 1.248 9.588 49 1 13,686
1961 390 1,120 3.821 5,384 174 0 10,889
1962 538 0 16,208 7,653 0 0 24,399
1963 499 0 80,675 17,377 0 0 98,551
1964 8.595 0 111 ,122 5,650 0 0 125,367
1965 610 0 199.600 22,995 0 0 223,205
1966 9.340 0 128,014 6,459 0 0 143,813

4-2
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TABLE 4-2. Water-borne commerce for An.cortss Ares. Domestic coastwls In short tons

DOMESTIC COASTWISE RECEIPTS

General Bulk Forest Bulk Other Other
Year Cargo Grain Products Petroleum Dry Bulk Liquid Bulk Totals

1952 94 0 0 0 1,792 0 1.886
1953 120 0 0 0 1.792 0 1,912
1954 1,071 0 0 0 897 0 1.968
1955 7.465 0 0 21 ,844 0 0 29.309
1956 6,764 0 0 19,328 0 0 26,092
1957 8,523 0 12.937 79,604 0 1.593 102,757
1958 17.891 0 0 1,213.234 0 0 1.231,125
1959 7.100 0 7,868 842,510 0 2.776 860.254
1960 4,663 0 0 1,192,274 0 4,171 1,201,108
1961 8.533 0 0 868,684 0 5,954 883,171
1962 8,449 0 0 898.036 0 6,662 913,147
1963 14.000 0 0 781,226 0 2.660 797,886
1964 11.259 0 0 609,488 0 0 620,747
1965 11 ,177 0 0 681.858 6.074 0 699,109
1966 26.234 0 0 828,492 0 0 854,816

DOMESTIC COASTWISE SHIPMENTS

1952 22,294 0 613 0 0 0 22,907
1953 34,865 0 1,064 0 1.159 0 37.088
1964 44,541 0 463 0 0 0 45,004

• 1955 27.291 0 1,895 158,941 444 0 188,571
1956 907 0 373 1,104 .030 0 0 1,105,310
1957 802 0 0 1 158,994 0 0 1,159,796

• 1958 0 0 0 1,237,647 0 0 1.237,647
1959 6.735 0 0 1,828,350 0 0 1.835,085
1960 7,429 0 0 2.309.811 13.860 0 2.331,100
1961 1.018 0 0 2.660,306 2,212 0 2,663.536
1962 107 0 0 3,021 .062 2.487 0 3.023,646
1963 1,282 0 0 3.107.159 3.342 0 3.111.783
1964 13 0 0 3.618,201 0 0 3,618,214
1965 0 0 5 3,793.681 0 0 3.793.686
1966 55,369 0 0 2,982.237 91 0 3,037,697
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TABLE 4-3. Water-borne commerce for Anacortes Area, In short tons

FOR EIGN AND DOMESTIC COASTWISE

General Bulk Forest Bulk Other Other
Year Cargo Grain Products Petroleu m Dry Bulk Liquid Bulk Totals

1952 26.578 0 41,674 0 8,006 0 76,258
1953 37,751 0 34,168 0 3,330 3 75,240
1954 50.730 0 23,919 0 897 19 75,565
1955 41,521 0 3,574 180,785 444 67 226,391
1956 9,122 0 7.219 1,135,962 0 0 1,152,293
1957 10,930 0 24,154 1,261,834 47 1.593 1.299,158
1968 22.254 0 11,764 3,432,971 30 8 3,467,027
1959 21,286 0 15.210 5,167,719 0 2,776 5,206,991
1960 15.096 0 10,239 5,814,885 19,736 4.172 5,864,128
1961 10.049 1,120 43,972 4,662.514 2.427 5.954 4,726,036
1962 9,913 0 38,993 3,926.741 5,919 6,662 3,988.228
1963 16,216 0 97,593 4,291,421 3,342 2,660 4.411,232
1964 22,028 0 117,843 4.631,881 0 0 4,771,752
1965 12,494 0 215,090 5,128,756 20.912 0 5,377.262
1966 91,530 0 139,541 3,889,513 25,280 0 4,145,864

4 TABLE 4-4 Water-borne commerce for Anacort.s Area. in short ton s

DOMESTIC INTERNAL

General Bulk Fore st Bulk Other Other
Cargo Grain Products Petroleum Dry Bulk Liquid Bulk Totals

-‘ 1952 11,631 0 580,714 22,203 10,745 728 626,021
1953 13.244 0 377.171 22,171 6,941 737 420,264
1954 12,746 0 317,578 24.511 15.125 599 370,559
1955 17,884 10 223,907 36,057 20.440 340 298,638
1956 16.725 0 413.289 93,146 14,281 0 537,441
1957 10,595 0 363,394 776,228 13,815 401 1.164,433
1968 21,917 0 237,189 805,462 11,500 454 l ,076,5fl
1959 30,640 0 384,699 1.264,875 12,092 233 1.692,539
1960 9,041 0 271,627 1,535,931 9,670 0 1,826,269
1961 20.294 0 264,572 1,809.734 11,609 0 2,106.209
1962 8,177 0 282,478 2.045.346 10,176 0 2.346.177
1963 9.596 0 196,022 1.887,633 8,863 0 2,102,113
1964 16,839 0 213,974 2,219,241 9,498 78 2,459,630
1965 10,529 0 222 744 2,037,902 29,934 0 2.301,109
1966 13.715 0 287,492 1,138,688 26,531 0 1,466,426
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TABLE 4-5. Termkial f.clhtiae—Anacortes ar~ 1963

Depth 18’ & Lon Depth 18’ - 40 Depth 40’ +
• Berth Berth Berth Covered Open

No. of Spice No. of Specs No. of Space Storage Storage
U. Berths In Feet Berths In Feet Births In Fi.t Sq. Ft. Acres

G.ner.ICugo 11 1.354 7 1.516 0 0 112,700 11.5
Bulk Graln 0 0 0 0 0 0 0 0
Fotest Products 3 985 0 0 0 0 0 0
Bute Petroleum 6 624 1 140 4 3,501 0 0
Other Dry Bulk 1 20 0 0 0 0 0 0
Other LlquId BuIk 0 0 0 0 0 0 0 0

Totals 21 2.983 8 1.656 4 3,501 112,700 11.5

Construction & RepaIr 0 772 0 0 0 0 0 0
MoorIng 0 6,448 0 0 0 0 0 0

TABLE 44. Water front & industhal Iand—Skagft-Samieh Ba~ns—1963

Acres in Uw (Nat) Acres Potential
Vassel Water Ls

Site Terminal Repair & Oriented Faworibi. Faworthi.
Number Location Facilities Construction Industry Totals Gro Net Orees Nat

1. Anecortes 125 9 45 179 200 150 0 0
2. Mirth PoInt 270 0 800 1,070 800 600 0 0
a LaConner 10 0 0 10 220 165 0 0
4. Shannon PoInt 5 0 0 5 380 285 0 0
5. FidsIgo Bay 0 0 0 0 600 450 0 0
6. Mirth Point AddItion 0 0 0 0 1,000 750 0 0
7. PadilIe Bay-WasL.lde 0 0 0 0 3,000 2.290 0 0

Total 410 9 845 1.264 6,200 4,660 0 0
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In this Table the net areas are the gross areas has been considered for industri al development but
less rights-of -way for streets and highways. The has met with loca l opposition . Any development of
following discussion refers to site numbers shown the Padilla Bay tide flats must be coord inated with
on re ferenced Figure and Table, the outle t channel for the authorized Avon By-pass

Site No. 1 includes the existing and planned floodway channel , which has not been constructe d.
developments of the Port of Anacortes as well as the Navigation on the Skagit River is limited to shallow
city of Anacortes Industrial Park. The limited space draft vessels and log rafts at times of high tide. As
ava ilable is only suitable for light industry and port improvement of the Skagit River for increased naviga-
facilities. tion depths doe s not appear economically feasible in

Site No. 2 on March Point is practically all the foreseeable future , no significant potential for
taken up by the Shell Oil Refinery, the Texaco Oil water -transport -oriented industry along the Skagit
Refinery, the Northwest Petroche mical Company and River is indicated. Development of the Skagit tide
the Lone Star Cement Compan y holdings. flats for industry and port facilities is a possibility,

Site No. 3 is on the Swinomish Channel at but would involve extensiv e dredging and fillin g as
LaConner. Only shallow draft is available and the site well as problems in maintaining adequate navigation
is suitable only for light industry, channels.

Site No. 4 on Shannon Point is suitable for light A site of about 500 acres on Guemes Island has
or heavy industry but because there is considerable been zoned for industr y and would be suitable for
loca l oppo sition to its present zon ing for industry, light or some heavy industries but because of regional
t his may be changed . as well as local oppo sition has not been includ ed as a

Site No. 5 on Fidalgo Bay is suitable for light or potential site .
heavy industry but would require extensive dred ging
and fillin g to develop.

• Site No. 6 would be an extension of the SMALL BOAT HARBORS
existing developments on March Point. This site
would be especially suitable for additional refi nery or Existing small boat facilitie s on salt water as of
related chemical industry. 1966 are shown on Figure 4-6 and identified in Table

Site No. 7 on the west side of Padilla Say 4.7.
would be suitable for light or heavy industry but Shown on Figure 4-7 are about seven miles of
would require extensive dredging and filling. An saltwater shoreline that are considered suitable for
additional 6,000 acre s on the east side of Padilla Bay potential marina development.

TABLE 4-7. Small boat facilitl s—Skaglt-S.mish Banns

State Transient Boat Renta l
Facility State Marine Launching Rampe Moorages
Number FacIlity Name park Park Public Private Public Private

Bey Vlew State Perk X X
2 Skyline Marine Corp. X
3 Gatetney Marina Inc. x
4 Bryants Marina X
5 Port of Anecortes X
6 Otis Marina x
7 PhIl’s Boat fou X X
8 City of Anaoertas X
9 Much Point—Stats X

10 Much Point—Public X
11 DeceptIon Pa.St.te Park X
12 Hope Island Pithing Resort X
13 Al’s Landing X

TOTALS 1 0 6 3 1 5
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FUTURE NEEDS
The future navigation needs of the entire Puget the se needs by basin . Table 4-8 summarizes the

Sound Area have been projected through the year navigation needs for the Sksgit-Samiih Basins as
2020 with a framework plan developed for satisfying derived in Solutions to Navigation Needs.

• TABLE 4-8. Skagit-Samish Basins—future navigetion needs

Need By
Item Unit 1980 20001 2C)2’J1

Waterbomo Commerce
General Ca-go 1000 50
Bulk Grain Shalt Tons 0
Forest Products 360
Bulk Petroleum 8.270
Other Dry Bulk 20
Other Liquid Bulk 0

Totals 8,690 12,700 30,100

Harbors & Channels R.quwements

Vatesl Dreft Feet
Freighters 39 40 40
Bulk CarrIers 44 44 44
Tankers 45 ii~ 71~

Land Requirements Acres
Terminal sod s~ tsr-
tr.nsport.orIentsd
Indusify 2,920 4,050 5,910

Smill Boat Harbors Wet 2,400 3,930 6,540
Moorages2

Only awugets tonneges projected eftsr 1900.
2 Talcen as summer wet mooreg. demand.

Draft of tankers projected to call In these Basins us
eapected to be cOmpuable to mtc imum size bulk ca~l.rs.

4-15
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MEA NS T O SA T ISFY NEEDS

As elsewhere in the Puget Sound Area , water- SMALL BOAT HARBORS
borne commerce , particu larly with respect to general
cargo, dry bulk and petro leum , is expected to Listed in Table 4-9 are the sites in the Skagit -
increase significantly in the Skagit-Samish Basins. Samish Basins suitable for development of small boat
Development of channels , industrial and terminal harbors. These sites are shown on Figure 4-7 .
lands , and small boat facilities is vital to th e well Although alternative sites are also available the s ites
being of the Area as well as the Basins , selected are the most favorable in this Basin.

A tentative schedule of development to meet
1980, 2000 and 2020 needs is contained in Table 4-9 .
Benefits and costs for projects recommended to meet

TERMINAL AND INDUSTRIAL 1980 pleasure boating demand are also sho wn as arc
LAND REQUIREMENTS the estimated costs for additional projects required

by 2000 and 2020. Costs shown are for general
As noted in Table 4-8, approximately 5,900 navigation facilities and navigation aids that may

acres of te rminal and industrial lands will be required require Federal assistance in financing and construc-
by 2020 to meet projected needs. This total includes tion. General navigation facilities Consist of break-
I ,264 acres alre ady developed for this purpose. waters , entrance channels , and turning basins and the
Examination of Figure 4-5 and Table 2-10 shows navigation aids are norm ally lig ht ed dolp hin s and
t hat these needs can be satisfied by utilizing si tes breakwater lights. Costs are average values and are
having a favorable potential for development , base d on actual construction or detailed study cost

estimates for small boat harbor projects in the Area.
Average benefit values were derived using standard
methods emp loyed by the Corps of Engin eers , dat a
from the ~P1easure Boating Study, ” and ot her studies

HARBORS AND CHANNELS performed for small boat harbor proj ects. As no suit-
able sites were found for wet moorag e development

To accommodate projected vessel drafts shown in the Stil laguamish Basin , wit h needs of that Basin
in Table 4-8, channel improvements should be made met in planning for t he adjacent Skag it-Samis h
as shown below : Basins.

Estimated
Channel Estimated Benefit
Depth Estimated Annual Estimated Cost

Period Channel In Feet Cost Costs Benefits Ratio

Prior to 1980 Guemes 54 $ 612,000 33,600 50,600 13
Fidalgo Bay 32 853,000 54,000 54,500 1.0

1980-2000 Guemes 78 4,052,000 216,000 Not Est. Not Est .
Fidalgo Bay 40 942,000 50,000 Not Est. Not Est.
Padilla Say 46 4,423,000 253,400 Not Est . Not Est .

2000-2020 Fidalgo Bay 46 608,000 32,900 Not Est . Not Est .
Padilla Bay 54 2,381,000 125 ,900 Not Est . Not Est .

4-16
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TABLE 4-9. Small boat harbor sites—Skagit-Samish Basins

Tentative
Schedule of Development

Site Wet Water-Land 1980 2000 2020
No. Location Moorages Ac re-Acre s4 Wet Moorages

1. Anacortes Addition 600 50 600
• 2. Padi)Ia Bay—Wi lliam Pt. 4,910 409 1.120

3. Sinclair Island—East 320 27
4. Guemes Island Southwest 1,100 92 1,100
5. Fidslgo Island—West 2,770 231 1,650 1,120
6. LaConner—Indian Bay 500 42 250 250

Totals 10,200 551 850 1,900 3.340

Summary of Benefits and Costs

1980 2000 2020
Construct ion Average Annual Average Annual Construction Construction

Costs3 Coats1’2 Benef its Costs3 Costs3

$1,713,600 $109,700 $159,000 $3,830,400 $6,733,400

1 Annual interest and amorti zation charges of general navigation faci litiy construction costs. including aids to navigetion are
computed for 50-year economic life at a rate of 4-5/8 percent.
2 Includes allow ance of $25 per wet moorage for annual maintenance and replace ment coats .

Include s allowance for Engineering , Design , Supervision and Administration costs.

~ Using relationships based on Shilahole Marina wet moorage land end water area requirements are estimated at 0.056 acres of
water area for moorage and maneuvering and 0.028 acres of land fo r parking and services per boat.

Note: Not contained in the area requirements are land needs for launching ramps which w ill generally be in~~rporated with
moorage facilities. Launching facilities require about 1.5 acres of land fo r ramp and parking for each lane provided.

Factors Influ encing Implementation of Plan Skagit County, and as a result , share in the existing
The division of port authority within the tax base from which development must be financed .

Skagit-Samish Basins is the major problem with Development of a terminal and water transport-
imp lementation of navigation improvements which oriented industrial site in Padila Bay may be opposed
require significant local contribution. The Ports of by conservation interests.
Anacortes and Skagit County both occupy portions of

4.17
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STILLAGUAM ISH BASIN

DESCRIPTION
The 15 miles of salt water shore line of this Port Susan and Saratoga Passage. No organized port

basin is along the tide fist s of Skagit Bay and the district exists within this Basin.
head of Port Susan. Access to deep water is by way of

PRESENT STATUS

¶ HARBORS AND CHANNELS WATERFRONT AND
INDUSTRIAL LAND

There are no developed harbors with the
Stillaguamish River which empties into the north end The Stillaguamish River is not navigable except

• o( Poit Si n being navigable only at high tide. The 
~~ ~~ lower reaches at high tide. There are no

Federal project as shown on Figure 5-1 authorizes significant water terminals or water transport
dredging of the Stlliaguamlsh River to a depth of’ 0.0 oriented industries In this basin. Development of
feet at mean lower low water with a channel 75 feet several thousand acres of tide flats at the head of Port
w ile. The project is inactive because of the 

~~~ Susan for industry and port facilities might be a
volume of ilk. possi bility, but has not been included as a potential

site at this time because of the extensive dredging and
WATERBORNE COMMERCE filling involved and the major salt problems that

would be faced.
The only significant waterborne traffic in this

basin is the movement of rafted logs on the Stil ls- SMALL BOAT HARBORS
-; guansish River which reached a maximum of 25,384

tons in 1963. in 1966 there were no significant small boat
facilities along the salt water shore line of the

TERMINAL AND Stillaguamish Basin. This basin has about 15 miles of
TRANSFER FACILITIES salt water shore line but ~aone of it is considered

suitable for potential marina development, except as
There are only minor terminal facilities in this part of a major commercial development on the

basin for fishing boats and forest products. waterfront.

FUTURE NEEDS

Th. future navigation needs of the entire Pugat these needs. Table 5-1 summarizes the navigation
Souad Area have been projected through the yeas needs for the Stiflaguamlsh Basin as derived in
2020 wIth a framework plan developed for satisfying Solutions to Navigation Needs.
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TABLE 51. Stillaguamlili Basin—Future navigation
needs

Needs by
Item Unit 1980 2000 2020

Weterborn. Commerce None Projected
General Cergo 1,000
Bulk Grain Short Tons
Forest Products

• Bulk Petroleum
Other Dry Bulk
Other UqUi~ Bulk

Totals

Harbors & Channels Requkements None Projected
Vessel Draft (fusti None Proj.cted
Freighters
Bulk Cwlsrs
Tankers

Land Requirements Acres None Projected
Terminal and vmtsr-
neneport-orlented Indusny

SmuH oet Harbors Wet
5~Qoq1mnfll 400 770 1,500

1Talten es summer wet moorage demand.

MEANS TO SATISFY NEEDS
As the shoreline of the Stillaguamish Basin is SMALL BOAT HARBORS

very unfavorable for deep water terminals, no 4
nificant development of water transport-oriented The entire shoreline of the Stillaguamish Basin
industries is expected. is composed of extensive tide flats that are considered

unfavorab le for development of small boat basins. As
no suitable site s were found for wet moorage develop -
ment , needs of this basin were considered to be met
by planning for the Skagit-Samish Basins.
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WHIDUY CAMANO ISLANDS

DESCRIPTION 
-

• Whidbey Island, the second largest island in the Island, encompassing all but the most northerl y part
conterm inous United States , is bounded on the west of the Island.
by the Strait of Juan de Fuca and Admiralty Inlet ; on Camano Island is bounded on the west and
the north by Deception Pass; on the east by Skagit south by Saratoga Passage; on the north by Skagit
Bay and Saratoga Passage; and on the southeast by Bay; and on the east by Port Susan. The island has a
Possession Sound . Access from Whidbey Island to the highway bridge connection to the mainland across
mainland is available by the highway bridge across West Pass in the vicin ity of Stanwood.
Deception Pass. The Ports of Langley and Coupeville Whidbey-Camano Islands have a combined total
are the two organized port districts on Whidbey of about 221 miles of saltwater shoreline.

PRESENT STATUS

- 
-
~ HARBORS AND CHANNELS WATERFRONT AND INDUSTRIAL LAND

Whidbey Island has a number of minor harbors Water-transport-oriented industry is limited to
with ferry landings and/or piers for other local traffic , two saw mills. As future development is expected to
while there are no significant harbor developments on be mostly residential in support of the military
Camano Island. installations, commuting industrial workers in adja-

Keystone Harbor, an improved part of Lake cent basins and for retir ement and recreation , no

Crockett, lies just northeastward of Admiralty Head. major industrial development is foreseen. However,
A county ferry pier is maintained in the harbor . A there are several well protected harbor areas that
Federal project at Lake Crockett consists of ~ 

could be developed as wate r terminals if needed to
mooring basin and entrance channel protected by a serve possible industrial plants. About 8,000 acres on
bre akwater as shown on Figure 6-1. Other minor Whidbey Island are being used for military purposes.
harbors on Whidbey Island are at Oak Harbor,

• Cresent Harbor, Coupevill e, Columbia Beach, Juan de SMALL BOAT HARBORS
Fuca and Comet Bay . me small boa t facilitie s existing on salt water

in 1966 are shown on Figure 6-2 and summarized in
WATERBORNE COMMERCE Table 64 . Shown on Figure 6-3 are about 21 miles of

The waterborne traffic with these islands Is not 
that are suitable for potential marina j

sufficient to be separately published but I Included -

as part of the tonnage shown for “Other Puget Sound
Area Ports” In Waterborne Commerce of the United
States.

TERMINAL AND TRANSFER
FACILITIES

Existing navigation terminal facilities on Whid.
hey Island Include two ferry landings, a number of
piers for fishing and other small busts, a few log
dumps and facilities for the use of the military

6-I
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TABLE 6.1. Small boat facllitlss-Whldbsy-Camano Islandi

Stats Transient Boat Rental— 
- 

Stats Marine Launching Rw~ Moorage• 

~‘ Park Park Public Private PUblIC PrivateNu mber Facility ama

x xI Deception P
2 Cornet Bay Stats Marine P k
3 Fort C sy
4 South Whldbey- - 

5 Fort Ebey
6 Mukilteo
7 Camano lsland
8 Coronet Bay Marina
9 Whldbey Deception pan Boat Club

10 CIty of Coupewllle
11 Shore Msedows Resort
12 Sunrise Beech Resort
13 Langley Marina
14 Lac Or. Dci Mar. Inc.
15 Dugalla Bay
16 0k  Harbor City Beach
17 West Beech Road
18 Island County keystone Park

(Lake Crockett)
19 Holmes Harbor
20 Langley City Dodi
21 Mutiny Bay Resort

-J 22 (~ Grands
23 Meple Grove Resort
24 Madr on. Beach Resort
25 Sunset Beech Resort 

—

6 1 10 7 2 4Total

6.2
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FUTURE NEEDS
The future navigation needs of the enti re Puget TABLE 6.2. Whldbey-Camano Basins—future naviga-

Sound Area have been projected through the year Sian n.eds
2020 and a framework plan developed for satisfying
these needs by basln Table 6-2 summarizes the Nieds By

Item Unit ~9$0 2000 ~o~onavigation needs for the Wludbey-Camano Basins as 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

derived in Solutions to Navigation Needs. Watetbome Commsrce
General Cargo 1.000
Bulk Grain Short Tons
Forest Products
Bulk Peenleum None Projected
Oth r Dry Bulk
Other Liquid Bulk

Total

Hobors & Channels Requirements

vessel Draft Fist None Prcl,ctsd
Freightsrs
Bulk Carriers
Tankers

Land Requirements Acres
Terminal and ~ietsr-

Vanspo rt.oriented Noni Projected
induady

Smell Boat Harbors Wet 3,770 6,300 10.690
Moorages’

Taken es summer wet mocrags demand.

MEANS TO SATIS FY NEEDS
Although both Whldbey and Camano Islands A tentative schedule of development to meet

are connected to the mainland by bridges, it is not 1980, 2000 and 2O20 0eeds is contajned jn rable 6.3.
expected that either island will have significant Benefits and costs for projects recommended to meet
Industrial development. Residents are reluctant to 1980 pleasure boating demand are also shown as are
have major Industry locate on the islands with the the estimated costs for additional projects required
pou~ 4lity of major alterations In the environment, by 2000 and 2020. Costs shown are for general
However, some Increase In ferry terminals and small navigation facilities and navigation aids that may
boat landings can be expected. require Federal assistance In financing and construc-

tion. General navigation facilities consist of break-SMALL BOAT HARBORS waters, entrance channels, and turning basins and the
Listed In TabLe 6.3 are the sites In the WInd- navigation aids are normally lighted dolphins and

heyCamano Winds suitable for development of breakwater lights. Costs are average values and are
sma ll bust harbors. These sites are shown on Figure based on actual construction or detailed study cost
63. Althoiö alternative sites are also available the estimates for small boat harbor projects in the Area.
sites selacted are the mast favorable In this Basfn. Average benefit values were derived using standard

_ _  

- 

6.6 

- _ _

~~~~:- ~~~—~~~--~ — . 
~~~~~~~~~~~~~~~~~~~~~~~~~~ - 

-- - - ~~~~~~~~- - ~~- -- -- - -—----—-- - - - 
~~~~~~~~~~~ 



—

TABLE 6-3. Small boat harbor sit.s-Whidbsy-Camano Basins

Tentative
Schedule of Daveiopment

Site Wet Water-Land 1980 2000 2020
No. Location Moorsgss AreeAcrd Wet Moorages

1. Cultus Bay 2,060 171 2,050
2. Oak Harbor—Phase I 500 42 500
3. Oak Harbor—Ph ase II 1,660 138 1,660
4. Langley 500 42 500
5. Useless Bay—Maxwslton 1.370 114 1,370
6. Penn Cove—Coupeville 1.540 128 1.540
7. Sksgit Bay--Ougualla Bay 1,540 128 1.540
8. Port Susan—Camwlols 1.840 153 1.840
9. Skagit Bay—Utsalady 2,050 171 1.000 1.060

10. Pt. Partridge 1,300 108 1.300

Totals 14,350 1,196 2,300 2,660 9,390

Summary of Benefits and Costs

1980 2000 2020
Construction Average Annual Average Annual Construction Construction

Costs3 Costs”2 Benefits Costs3 Costs3

$4,648,000 $297,600 $430,800 $5,354,500 $18,910,000

1 Annual interest and amortization charges of general navigation faci lity construction costs , including aide to navigation are
computed for 50-yser economic life at a rate of 4-5/8 percent.
2 Includes allowance of $25 per wet mooregs for annual maintenance and replacement costs.

Includes allowance for Engin.sring, Design, Supervision and Administration costs.
Using relationships based on Shilshole M~ ina wet moorags land and water area requirements are estimated at 0.056 acres of

vaster ares for mcorags and maneuvering and 0.028 acres of land for p ’king and services per boat.

Note: Not contained in the area requirem ents are land needs for launching ramps which will generally be Incorporated with
moorags facilitie s. Launching facilities require about 1.5 acres of land for ramps and parking for each lane provided.

methods employed by the Corps of Engineers , data to construct the many small boat harbors planned for
from the “Pleasure Boating Study ,” and other studies the Whidbey-Camano Islands. However , existing auth-
performed for small boat harbor projects. The ori ty is fragm ented among several small ports which
number of wet moorages proposed in the basin plan do not have adequat e financial capability to under -
for development after 2000 include provision for take major projects. Integrated authority with all of
spillover demand from the Cedar-Green Basins. Island County constitutin g a port district would

provide an improved base for financi ng needed
Factors Influencing Implementation of Plan pleasure boating facilities.

Considerable public investment will be required
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SNOHOMISH BASIN

DESCRIPTION
The 53 mIles of salt water shoreline of this organ ized port district in the basin. The Basin is

basin follows along Possession Sound and Port Susan. served by four transcontinental railroads. Interstate 5
Most of this shoreline is backed by steep hillsides and and U.S. Highway 99 are the m~or north-south
bluffs except for the tide flats at the mouth of the highways. U.S. Highway 2 is the major east-west
Snohomish River. The Port of Everett is the only highway.

PRESENT STATUS
HARBORS AND CHANNELS bulk petroleum. A ferry landing and facilities for

small boats are also located in the area.
The principal harbor developme nt in the Sno- The harbor facilities in the Edmonds area,

homish Basin is Everett Harbor. Located on the east althoug h indicated on report maps as being in the
side of Port Gardner at the mouth of the Snohom ish Snohomish Basin, are included with the Cedar Basin
River , ~verett Harbor is 117 nautical miles from the because the statistics on waterbo rne comme rce for
Pacific Ocean. Althoug h the southerly portion of Port these facilit ies are included with the Seatt le area.
Gardner has depths of over 400 feet , the north ’
easterly portion is an extensive tidal flat . The Federal WATERBORNE COMMERCE
project for Everett Harbor and Snohomish River is
shown on Figure 7-I. Beyond the upper limit of the Practically all waterborne commerce for the
Federal improvement on the Snohom ish River naviga- Snohomish Basin goes through the Everett area and is
tion is Limited to shallow draft barges , small boats and summarized for the years 1952 to 1966 in Tables 7-1
logs, throug h 7-4. Not included in these tables for the

A minor harbor for small boats is located at years 1952 to 1964 is the Snohoniish River traffic
Tulalip on Tulalip Bay, about 4 miles northwest of cons isting mostly of rafted logs. This traffic has
Everett. varied from I $82,998 tons in 1952 to a minimum of

Another minor harbor is located at Meadcwda le 1,088,085 tons in 1963 and back up to 1,347,301
on the east side of Possession Sound in Brow n Bay, tons in 1964. The 1965-66 Snohomiah River traffic is
known locally as Haines Wharf , included with Everett area statistics and is reflected

At Mukilteo on Elliot Point there is a military mostly in Table 7-4 as increased tonnage of domestic
reservation with a tank farm and pier for handling internal forest products.
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TABLE 7.L ~~~~~~~ commsrcs for Evarstt Ares. Forei~i k~ short tons

FOREIGN IMPORTS

Gansr.i Bu* Forust Buic Other Othsr
Vast C~~o Grain Products Pstroln.m Dry Bulk Liquid BuNt Totals

1962 484 0 57.219 0 38,537 3,064 99,304
1963 3,026 0 68,764 0 34,514 1,310 107,603
1954 1,274 0 31,133 0 37,388 0 69,795
1955 4,242 0 24,621 85,402 20,420 0 134,685
1956 1,128 0 24,205 56,417 29,567 0 111,317
1967 783 0 39,197 70.310 22,612 0 132,902
1968 2,876 0 22,607 16,927 61,723 0 104.123
1969 2,554 0 10,181 0 57,941 0 70,676
1960 6,414 0 40.854 0 71,656 0 118.924
1961 6,650 0 49,900 0 93,343 0 149,893
1962 3,544 0 12,787 18,806 165,447 0 200,583
1963 4,914 0 34,449 23,159 183,256 0 245,778
1964 4,554 0 11.483 0 149,584 0 165,631
1966 2,624 0 2,557 0 175,555 0 180,736
1966 1,790 0 3,094 0 324,206 0 329,089

FOREIGN EXPOR TS

1962 5.227 0 9,600 0 0 0 14,827
1953 12,171 0 13,197 0 0 0 25,368
1964 18.163 0 11.230 0 0 0 29,393
1965 22,434 0 13,750 0 0 0 36,184
1966 18,227 0 4 604 0 0 0 22.831
1967 20,773 0 6,795 0 0 0 26,568
1968 30,424 0 3,279 0 0 0 33,703
1969 37,599 0 -7,678 0 0 0 45,277
1960 94,581 0 11.501 0 0 0 106,082
1961 75,623 0 33,266 0 19,662 0 128,550
1962 110,293 0 67 820 0 16,771 0 194,894
1963 127,618 0 292,087 0 7.836 0 427,541
1964 90,090 0 222,800 0 51 0 313,041
1966 70.058 0 281,904 10 226 0 352,198
1986 94,881 16,464 336,079 0 16,600 0 463,724

—1
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TABLE 7-2. Wator-horne commirce for Evsutt Ares. Domestic coestwiw in short tons

DOMESTIC COASTWISE RECEIPTS

Ginaj~ Buic Force Suit Other Other
Vast Cargo Grain Products Petroleum Dry BuNt Liquid Buic Totals

1952 37.603 0 0 0 0 0 37.603
1953 39,915 0 0 0 0 0 39,915
1964 42,372 0 0 0 0 42,372
1965 35,263 0 600 88.764 0 0 124,627
1956 42,319 0 1,600 114,684 0 0 158,603

3 1957 40.374 o 3,613 28,546 0 0 72,536
1958 29,416 0 588 12,207 0 o 42,190

-
~ -~ - 1969 42,933 o 1,061 0 0 0 43,~~~1960 46,670 0 1.178 0 0 0 46,848

1961 42,288 0 5.098 0 0 47,386
1962 0 0 0 4,300 17,583 0 21,883
1963 0 o 0 0 0 0 0
1964 0 0 0 0 0 0 0
1965 255 0 0 0 0 0 255
1966 2,619 0 739 0 0 0 3,358

DOMESTIC COASTWISE SHIPMENTS

1962 22,757 o 523 939 1,861 o 26.070
1963 47,751 0 3.669 0 0 St ,410
1964 68,576 0 5,714 0 0 0 74.290
1956 31,471 703 0 0 0 32,174
1956 61,719 0 84 0 2,073 0 63,876
1957 80,402 0 5,626 678 0 o 86,706
1968 72,940 2,900 594 0 76,434
1969 68,544 0 590 0 0 69,134
1960 69,812 0 S.3-~~ 564 590 o 76.304

• 1961 78,599 0 4.561 685 0 0 83,845
1962 49,755 0 1,064 1,982 3,002 0 55.793
1963 31,637 0 2.644 1,170 0 0 35,451
1964 1,816 0 3,668 165 0 o 5,649
1965 39~~ 3,817 2,666 944 o 11.360
1966 4.252 0 10,262 0 0 14,514

____  
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TABLE 7.3. Water-born, commerce for Evurstt Ar,., in short tons

• General Bulk Forest Bulk Other Other
• Veer Cargo Grain Products Petroleum Dry Bulk Liquid Bulk Totals

1962 66,071 0 67 342 930 40,388 3,064 177,804
1953 102,862 0 86,610 0 34,614 1,310 224,296
1954 130.385 0 48,077 0 37,388 0 215,850
1955 93.410 0 39,674 174,166 20,420 0 327,670
1956 123,393 0 30,493 171 ,101 31,640 0 366,627
1967 142,332 0 54,231 99,536 22,612 0 318,711
1958 136,655 0 29,344 29,728 61.723 0 256,460
1959 151,630 0 19504 0 57,941 0 229,075
1960 216,477 0 58,871 564 72,246 0 348,158
1961 203,160 0 87,726 5,783 113,006 0 409,674
1962 163,592 0 81 .661 25,087 202,803 0 473,143
1963 164,169 0 329,180 24,329 191,092 0 706.770
1964 96.460 0 238,061 165 149,635 0 484,321
1965 76,870 0 288,278 2.666 176,725 0 644,539
1966 103,342 16,464 350,174 0 340,705 0 810.685

TABLE 7-4. Water borns commerce for Everett Area, In short tons

— DOMESTIC INTERNAL

General Bulk Forest Bulk Other Other
Veer Cargo Grain Products Petroleum Dry Bulk Liquid Bulk Totals

1952 11.352 0 2,582,817 97,635 104,343 0 2,796,147
1953 11,177 0 2,468,884 116,456 126,238 0 2,722.755
1964 11,859 0 1,820,705 172,086 142,168 0 2,146.818
1956 16,882 0 2,746,157 108,375 99,700 0 2,971.1 14
1956 18,759 0 2,484,862 75,866 114,243 25 2,693,755
1957 22,589 0 2,328,994 43,356 126,107 0 2,521,046
1968 57,043 0 2,042.411 29,708 139,094 0 2,268,256
1969 12,359 0 2,295,095 27,566 183,972 0 2,61 8.982
1960 10,228 0 2,341,010 32.706 137,106 0 2,521,050
1961 14,133 0 1,628,992 24,511 78,872 0 1,644,508
1962 21,480 0 1,642,396 23,361 116,001 0 1,802,238
1963 8,794 0 696,417 19,749 133,902 0 858.862
1964 10,423 0 906,361 27,592 149,315 0 1,183,681
1966 6,458 0 1,637 ,495 53,681 237,467 0 1,836,001
1966 9,151 0 1,750,181 46,991 246,627 0 2,062,960
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TERMINAL AND 2.7 acres of open storage was added. By 1967 there

TRANSFER FACILITIES was added about 2 acres more of open storage area
and the available depth at two more berths was

A.s shown on Figure 7-2 major port facilities are increased to over 40 feet. By July 1969, the Port of
situated on the east side of Port Gardner and the Everett will have in operation a modern crane to serve
lower 19 miles of the Snohom ish River. Terminal all containerized and unitized cargo as well as a bulk
facilit ies as of 1952 and 1963 are summarized in unloading rate of 900 tons per hour. Included in the
Tables 7.5 and 7-6 respectively . A comparison of facility will be a bulk stora ge dome of 55,000 ton
these data shows that about 2,400 lineal feet of cargo capacity and a 350 ton per hour car unloader. In the
berthing space was added between 1952 and 1963. planning stage is the development of about 2,200
During the same period covered storage was increased acres at the mouth of the Snohomish River, referred -•

from 90,000 square feet to 187,000 square feet and to herein as Snohomish Delta Plan I.

TABLE 7.5. TermInal facilities Everett Ar.. 1962

D pth 18’ & Lice Depth 18’ - 40’ Depth 40’ +
Birth Berth Barth Covered Open

No. of Spec. No. of Spece No. of Spec. Storage Storage
U.s Berths In Feet Berths In Feet Berths In Feet Sq. Ft. Acts.

General Cargo 5 1,300 7 3,209 0 0 90,000 0
Bulk Grain 0 0 0 0 0 0 0 0
Forest Products 24 8,717 4 1,683 0 0 0 0
Bulk Petroleum 5 558 3 326 0 0 0 0
Other Dry BuNt 2 990 0 0 0 0 0 0
Other Liquid Bulk 0 0 0 0 0 0 0 0

Totals 36 11,565 14 6,218 0 0 90,000 0

COnitfUCtiOn&RepUlr 5 1,320 11 3,715 1 480 0 0
Mooring 8 2.530 1 110 0 0 0 0

TABLE 7.6 Terminal facilities Everett Are. 1963

Depth 18’ & Las Depth 18’ - 40’ Depth 40’ +
• Berth Berth Berth Covered Open

No. of Spec. No. of Space No. of Spec. Storage Storage
Un Bertha In Feet Berth. In Feet Berth. In Feet Sq. Ft. Acres

General Cargo 4 378 8 3,877 1 140 146,378 2.7
BuNi Grain 0 0 0 0 0 0 0 0
Forest Products 19 10,443 7 2,692 0 0 40,700 0
Bulk Petroleum 4 676 3 476 0 0 0 0
Other Dry Bulk 2 506 0 0 0 0 0 0
Other Llquld Bulk 2 160 0 0 0 0 0 0

Totals 31 12,161 18 6,846 1 140 187,078 2.7

Consouctlon& Repuir 8 812 0 0 0 0 0 0
MoorIng 0 4,240 0 2.342 0 0 0 0
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WATERFRONT AND Site No. 6 located on Port Susan is owned by
• INDUSTRIAL LAND the Richfield Oil Company that has proposed to

develop the site for an oil refinery. Unlimited depths
The existing and potential sites of water trans- are available for navigation.

port oriented industries and terminal facilities in the Site No. 7 located on Port Susan is controlled
Snohomish Basin are indicated on FIgure 7.3 and by Union Oil Company and has been proposed for
summarized In Table 7-7. In this table the net areas development for an oil refine ry. Unlimited depths ate
are the roes areas lice right of .way for streets and available for navigation.
leghways. The followmg discussion refers to Rte Site No. 8 includes the recently constructed
numbers shown on reference figure and table. BoeIng 747 airplane plant and area to the north. This

Site No. I includes the partially developed area is suitable for light and heavy industries.
4 lands along the Everett and Lowell waterfronts. Site No.9 along the Mukilteo waterfront has a

Scattered in relatively small parcels these areas are ferry terminal and a military reservation tank farm
suitable mostly for terminal facilities and light indus- with pier. To the east of the existing development

• tries, there is a potential for constructing additional berths
Site No. 2 is a small partially developed area In and terminal facilities with considerable filling re-

Marysville that is suitable for light to medium quired. Space is too limited for any industrial
Industry. development.

Site No. 3 at the mouth of the Snohomish Not included in the above designation of
River Is being considered as Plan 1 for the develop, favorable sites are portions of the Tulalip Indian
merit of the Snohomish delta area. This area is Reservation under various ownerships both Indian
suitable for port terminal facilities and light and and non-Indian. About 19,000 acres of reservation
heavy industries. Unlimited depthe are available for lands are suitable for industrial and waterfront
navigation but extensive dredging and filling are terminal development and if acquisition of adequate
involved. Duwlopinent must be coordinated with the sized tracts can be obtained, most of the reservation
flood control plan for the lower Snohomish. could be considered as suitable, alternative for many

Site No. 4 includes a land area that would be sites included In the formulation plan for 2020 in
added to Plan I by Plan 2 for the development of the thjs or other basins. However , current trends are for
Snohomish delta area. This area is suitable for residential development of reservation lands and
additio nal port facilities and light and heavy Indus- difficulty in achieving tribal approval for land use and
tries. Tils area Involves additional dredging and fillin g securi ng long.term lease agreements tends to diminish
as well as coo linatlon with the flood coritrol —. their attractiveness to industry.

Site No. 5 Includes a land area that would be Although the Richmond Beach.Edmonds areas
added to Plans 1 and 2 by Plan 3 for the development have been included as part of the Snohoinish Basin In
of the Snohomish delta area. This area is suitable for this report, these areas are included In the Cedar
light and heavy Industries but the adjacent navigation Basin for navigation discussions because the water.
channel would probably not be developed for any. borne commerce statistics for these ports are
thing but shallow drafts. Additional dredging and published as part of the Seattle area.

• filling as well as coordination with the flood control
• plan are Involved.

7.7
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TABLE 7.7. Watar front & Industrial lund—Snohomish Basin—i 963

Acres in Us. (Net) Acrss Po$ntlel
V s . I  Wstss IAN

— Sit. Tarmkiai ~.palr & 3rlints d FNorsbls FaNorabis
Numb.r Location Facliltiss Construction Industry Total, Gross Net Gross Net

1. Evsrstt 176 8 491 675 600 450 0 0
Z MarysuIll. 0 0 19 19 12 9 0 0
3. Snohomish Defta PIni 1 0 0 0 0 2.200 1660 0 0
4. Snohomih Delta Plan 2 0 0 0 0 2400 1800 0 0
5. Snohomish Delta Plan 3 0 0 0 0 3~G0D 2.700 0 0
6. Richfieio Oil Co. 0 0 0 0 2,000 1500 0 0
7. Union Oil Co. 0 0 0 0 2,240 1.080 0 0
a. 8oaing 747 Sit. S North 0 0 0 0 2,300 1,725 0 0
9. Mwyp~iIls 0 0 0 0 112 84 0 0

tO MukilIso 4 0 0 4 40 30 0 0

Total 180 8 510 698 15,504 11,625 0 0 j

I

SMALL BOAT HARBORS
Shown on FIgure 7.5 are about 23 miles of shoreline

The small boat facilities existing on salt water that are considered suitable for potential marina
are shown on Figure 7-4 and Identified in Table 7-8. development.

TABLE 7.. Small boat Iwbus. Snohomlib Bndn

Stats Tranulant Boat
F FaCII8y State PMrlne inching Rw~ Asntsl Moorugs

Nun~b.r Facility Name PIrIC Park PUbliC Private Public Private

1 MUkII1IO x x
• 2 Totsni Bssdi Resort x

3 GIddSSMVUW SNVIe. X IC —

4 Robinson Marina X
5 I4thStt.st MnIn. IC

• Everett ioat Nou &Mwlna IC
7 Snlon Marine, Inc. X X
$ Panof Edmonds X
9 Hsrmous Bssch Rsuort X

tO Ebey Slougli IC
11 Mi*lltso SOSS Haves IC
12 NOIInI S.ciI RIIOSt — — — — —

TOTALS 1 0 I 8 2 5

I
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FUTURE NEEDS

The future navigation needs of the entire Puget these needs by basin . Table 7.9 summarizes the
Sound Area have been projected through the year navigation needs for the Snohomish Basin as derived
2020 with a framework plan developed for satisfying in Solutions to Navigation Needs.

TABLE 7.9. Snohomish Bndn Puget Sound Ama—
future navigation needs

Nesds by
V
t Item UnIt 1980 20001 20201

Watsrborns Commerna

General Cargo 1,000 270
Bulk Grain short tons 0
Forest Products 2,520
Bulk Petroleum 70
Other Dry Bulk 910
Other Liquid BuNt 0
Total 3.770 10,900 50,000

Harbors and Channels Requirements

Vsesi Draft (feet)
FrelghtSVI 39 40 40
BuNtC r.ers 57 71 71
Tankers 45 47 48

Laid Requirements Acres
Terminal and wstar-trsnsport-
orlsnted Industry 1,610 5,640 12 .330

Small Bout Harbors Wet
&eoar~~w

2 4.920 9,530 18,520

I~~~ s~~egstud tonn~~. pso~sstsd sitar 1980.

MEANS TO SAT ISFY NEEDS

Major Increases In general and dry bulk cargo acres already developed for this purpose. Exaniina~
are expected In the Snohomish Basin . Development lion of FIgure 7.3 and Table 7.7 shows that these
of channels, Industrial and terminal lands, and smell needs can be satisfied by utilization of sites having a
boat facilities Is vital to the well being of the i~rea as turnable potential for development. Alternative land
well as the baeln. In the Tulalip Indian Reservation also nay be

developed when and if disposal or lease arrangement
become possible.

TERMINAL AND INDUSTRIAL
P LAND REQUIREMENTS HARBORS AND CHANNELS

As noted in Table 79 approxImately 12,300 To accommodate projected vessel drafts shown
acces of terminal and industr ial lands will be required In Table 7-9 the following channel Improvements are
by 2020 to meet projected needs. This Indudes 698 requIred.

7.14
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Channel Estimated Estimated Estimated
Depth Construction Annual Estimated Benefit/Cost

Period Channel in ft. Cost Cost Benefits Ratio

1980 Lower River Deep Water to
Highway g9 bridgs 32 $1921 000 $114,200 $138,212 1.2

E t  Waterway 46 279,000 16600 34.100 2.1
Tract Q 78 Existing Depths

1980to Upper Rivir to heed
2000 of Ebbey Slough-

Barge Channel 20 2,313.000 137,400 Not Estimated
Lower River Channel 46 3.511,000 201,300 Not Estimated
East Waterway 78 1.872,000 110.700 Not Estimated

2000 to
2020 None

SMALL BOAT HARBORS 2000 and 2020. Costs shown are for general naviga-
tion facilities and construction. General navigation

Listed in Table 7.10 are the sites in the facilities consist of breakwaters , entrance channels,
Snohomish Basin suitable for developm e -*t of small and turning basins and the navigation aids are
boat harbors. The sites shown on Figut e 7.5 are normally lighted dolphins and breakwater lights.
the most favorable in this Basin. Costs are average values and are based on actual

A tentative schedule of development to meet construction or detailed study cost estimates for
1980, 2000 and 2020 Basin needs as well as providing small boat harbor projects in the Area. Average
for spiliover needs from the Cedar-Green Basins is benefit values were derived using standard methods
contained in Table 7-10. Benefits and costs for employed by the Corps of Engineers data from the
projects recommended to meet 1980 pleasure boating “Pleasure Boating Study,” and other studies per-
demand are also shown as are the estimated con- formed for small boat harbor projects.
struction costs for additional projects required by

7.15



TABLE 7-10. Small boat harbor sites—Snohomish Basin

Tentative
Schedule of Development 

—
Site Wet Water -Land 1980 2000 2020
No. Location Mooreges Area-Acres4 Wet Moorages

1. Tulalip Bay—lst Phase 1.320 110 1.320
2. Tula lip Bay—2nd Phase 2.390 199 2,390
3. PrIest Pt. West 5.140 428 5,140
4. Tract 0 3.060 257 2.000 1,060
5. Mukil tea 1.100 92 1,100
6. Picnic Pt. North 1.730 144 1.730
7. Port Susan—Warm Beach 1,400 117 1.400
8. Mukilteo South 880 73 880
9. Big Gulch 1,310 109 1,310

10. Norma Beach North 920 77 920
11. Mesdowd ele 1,130 94 1,130
12. Edmonds North 2,350 196 

______ 
2,350 

______

Totals 22,750 1.896 3.130 4,740 14,480

Summary of Benefits end Costs

1980 2000 2020
Construction Average Annual Average Ann ual Construction Construction

Costs3 corn1’2 Benefits 
— 

Coits3 Costs3

$6,306,800 $403,800 $584,900 $9,725,000 $29 909 000

Annual interest and amortization charges of general navigation facility construction costs . includin g aids to navigation are
computed for 50-year economic life *t a rate of 4-5/8 percent.
2 includes allowance of $25 per wet moorage for annual maintenance and replacement costs.
3 Includes allowance for Engineeri ng, Design, Superv ision end Administration costs.

~ Using relationships based on Shilih ole Marina wet moorage lend and water area requirements era estimated at 0.056 acres of
water area for moorage and maneuvering and 0.028 acres of land for parking and services per boat.

Note: Not contained in the area requirements are land needs for launching ramps which will generally be incorporated with
moorsge facilities. Launching facilities require about 1.6 acres of land for ramps and parking for each lane provided.

Factors Influencing Implementation of Plan ments for flood control and navigation purposes
Flood control needs in the lower basin must be will be difficult in the Snohom ish River due to heavy

met before full improvement for navigation and silt loads. Design of economical rail and highway
related land development can be realized. The Port of access to sites proposed for terminai and water trans-
Everett should expand its district bound aries to port-oriented industrial development will require
encompass all of Snohom ish County in order to study and coordination with companies and agencies
secure the necessary tax base for the major flood representing these transportation sectors.
control and navigation improvements requi red. Facilitating development in the Snohom ish
Cooperative development with the Port of Seattle delta will be the joint efforts that already have been
also could provide a means of implementing projects undertaken by local interests in develop ing a compre-
in the plan. hensive plan which provides for environmental as well

Design and constr uction of channel improve- as economic needs.

7-16
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CEDAR — GREEN BASINS
DESCRIPTION

The 64 miles of salt water shoreline of these the Elliott Bay area is there sufficient lowland for
basins extends along the east side of Puget Sound and major harbor development. The Ports of Seattle and
East Passage. Also, the basin has about 90 miles of Edmonds are the two organized port districts in the
fresh wa te r shoreline around Lake Washington and basin. The basin is served by four transcontinental
the Lake Washington Ship Canal. Navigable depths of railroads and numerous interstate and state highways.
over 100 feet exist along all the shoreline, but only in A major international airport also serves the area.

PRESENT STATU S
HARBORS AND CHANNELS project adopted in 1965, as shown on Figure 8-3,

provides for maintenance of breakwaters and
Seattle, the major port in Puget Sound, and in entrance channel for a small boat harbor which was

these basins is 124 nautical miles from the Pacific completed by local interests in 1962.
Ocean. The port has an outer salt water harbor and an The inner harbor of the port , as shown on
inner fresh-water harbor. The outer harbor with Figure 8-4, consists of Lakes Union and Washington
depths of over 500 feet includes: Elliott Bay; the which are joined with each other and with Puget
East, West and Duwamish Waterways; Shilshole Bay; Sound by the Lake Washington Ship Canal and the
and the waters of Puget Sound adjacent to West “Hiram M. Chittenden” navigation locks.
Seattle, Ballard, Richmond Beach and Edinonds. The

- 
- Duwamish River by which the Green River discharges

into Elliott Bay has been improved under a Federal WATERBORNE COMMERCE
project for Seattle Harbor as shown on Figure 8-1.

The Federal project for Shilshole Bay provides All waterborne commerce for the Cedar.Green
for construction of 4,400 feet of breakwater and a Basins is included in the statistics for the Seattle Area
small boat harbor as shown on Figure 8-2. which includes both the inner and outer harbors as

Edmonds Harbor , owned and operate d by the well as the Richmond Beach and Port of Edmonds
Port of Edmonds , is on the east side of Puget Sound terminals. These statistics are given in Tables 8-1
midway between Everett and Seatt le. The Federal through 8-4 for the years 1952 through 1966.

4

8-1

- 
- 

- - -



TABLE 8-1. Water-borne commerce for Seattle Area. Foreign in short tons

FOREI GN IMPORTS

General Bulk Forest Bulk Other Other
Year Cargo Grain Product s Petroleum Dry Bulk Liquid Bulk Totals

1952 183.747 0 36.786 0 35,732 28,772 285,037
1953 215.177 0 03.282 3.594 74.185 33,762 390,000
1964 212,225 0 76,002 609 121 .242 33.521 445,599
1955 220,247 0 87.179 22,149 293,091 35,969 658,635
1966 249.085 0 71.116 52.229 281 .808 21,212 675,450
1957 221.987 0 151,381 42.193 223,804 19.166 658,531
1958 251 ,694 0 244.484 36.505 194,658 9,940 737 .281
1959 295,730 0 347.211 74.678 424,318 1.514 1.143.451
1960 297,479 0 231,334 38,446 405,336 2,048 974,642
1961 249,208 0 131,498 82,248 341,489 10,006 814,529
1962 285,160 0 197,446 112,099 394,521 5,493 994,709
1963 287,628 0 206,321 44.825 402,449 11,404 952,627
1964 299,004 552 221 ,690 0 545,218 20,076 1,086,540
1965 347,678 364 246,495 88,929 604,186 17,251 1.304,903
1966 430,593 941 297,925 115,144 582,018 13.814 1,440,435

FOREIGN EXPORTS

-1 
- 1952 154,403 401,035 15,242 64,937 237,275 10.085 892,977

1963 184,552 325,519 19,850 48.196 46,298 18,602 643,017
1964 196,026 247,680 23,730 33,675 28,480 18,524 548,114
1965 168,871 349,797 33,612 t6,634 111,229 18,248 598,391
1956 268,111 752,711 26,161 34,415 62,082 17,968 1,161,448
1967 213,487 1,071,094 31,899 48,012 158,657 20,715 1,543,864
1968 180,585 661,558 31,426 8,995 72,216 25,638 980,418
1959 218,448 638,891 23,989 12,902 202,265 30,040 1,126,535
1960 193,289 844,043 33,006 3,518 - 161 ,494 30,547 1,265,897
1961 170,879 806,021 52,926 6,513 104,823 29,383 1,169,545
1962 190,845 528,971 27,863 0 58,271 38,602 844,552
1963 240,223 673,359 52,417 2,290 42,004 37,024 1.047,317
1964 307,314 599,227 115,226 4,135 21.913 2,115 1,049,930
1965 284,634 798,645 84,459 6,188 44.690 26,923 1,246,539
1966 380,673 883,858 90,044 18.850 -19,144 13,628 1,406,197



TABLE 8.2. Water-borne commerce for Seattle Area. Domestic coastwl.e In short tons

DOMESTIC COASTWISE RECEIPTS

General Bulk Forest Bulk Other Other
Year Cargo Grain Products Petroleum Dry Bulk Liquid Bulk Totals

1952 260.672 0 15,227 5.106,077 208,402 20,115 5,610,493
1953 264,847 0 15,262 4,832,498 221,023 39,250 5,372,870
1954 296,491 0 10,146 4,765,811 131,656 25,455 5,231,568
1955 272,539 0 16,455 4,765,538 42,106 37,953 5,124,590
1956 296,690 0 5,870 4,719,084 209,444 60,274 5,280,362
1957 281.969 0 2,309 3,524,060 318.907 56,947 4,184,182
1958 277.425 0 2,923 2,922,611 354,664 60,277 3,607,900
1959 248,385 0 3,684 3,237,679 153,225 60,031 3,703,004
1960 230,147 0 1,988 3,134,000 130,403 28,769 3,525,307
1961 246,741 0 329 2,804,686 158,263 57,795 3,266,814
1962 184,644 0 431 2,674,250 148,892 67,666 3,075,783
1963 167,098 0 64 2,760,369 64,851 90,025 3,082,407
1964 191,399 2 312 2,506,597 107.040 81,103 2,886,453
1966 279,571 0 124 2,661,360 116,154 72,229 3,129,448
1966 285,626 21 58 2,711,153 168,047 108,141 3,283,046

DOMESTIC COAS1WISE SHIPMENTS

1952 408,514 9.249 79,472 72,171 98,862 8,196 676,463
1953 489,643 11,888 59.481 49,189 90,093 2,803 703,107
1964 473,554 11.416 67,616 46,161 34,566 4,286 636,588
1965 445,712 11,898 75,210 64,455 45,879 6,286 649,440
1866 497,203 9,311 65,756 86,296 82,188 3,913 744,668
1967 450,439 8,559 79,760 82,530 41.856 0 663,144
1968 416,612 10,936 45,004 149,327 45.341 0 667,220• 1869 432,844 14,704 80,073 739,718 41,946 0 709,285
1960 456,787 18.410 92,852 145,900 38,329 0 757 ,278
1961 433,159 19,926 99,618 96,278 44.983 0 693,954
1962 394,033 14.906 93,823 112,602 69.582 4,156 689,100
1963 424,192 16.170 106,648 69.621 105,406 1,868 742,907
1964 518,677 15,706 123,006 162,821 95,676 734 916,618
1966 602.319 1,758 79,400 160.417 77,767 1,288 922,949
1966 

~~~~~~ 154 54,932 147.382 70,275 2,121 877.377
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TABLE 8-3. Water-borne commerce for Seattle Ares, In short tons

FOREIGN AN D DOMESTIC COAS1’WISE

General Bulk Forest Bulk Other Other
Y.ar Cargo Grain Products Petroleum Dry Bulk Uquld Bulk Totals

1962 1,017,338 410.294 146,727 6,243,185 680,271 67.187 7,464.970
1963 1.IU,219 337,407 167,865 4,933,487 431.599 94,417 7,106,904
1964 1,180,286 269.096 179,503 4.845.256 315,933 81.785 6,861.868
1965 1.107.369 361,696 212,466 4,856,776 492,304 98,456 7.131,066
1966 1,310,089 762.022 168,902 4.892,024 626,622 93,367 7,861,925
1967 1,167,872 1,079,653 266.340 3,806.796 743.224 06.828 7.049.721
1968 1.126,3*6 672,494 323.837 3.117,438 686,979 85,956 5,992,919
1969 1,186,407 653,506 454,957 - 3.464.977 821,7U 91.586 6.682,275
1960 1,176.702 862,453 359.180 3,321.863 736,562 61,364 6,517,124
1961 1,008,987 ~24,~

47 284,371 2,189,725 549,558 97,254 5,944,752
1962 1.054,872 543,876 319,563 2,808.961 671 266 116,816 6,604,144
1963 1.119,141 689,529 354.450 2,897,106 614,712 140,321 5,826,268
1964 1,318,394 615,488 460,233 2.673,563 p69,847 104,028 6,939,541
1985 1.514.202 800,767 410478 2.916.884 842,807 117,601 6,802,839
1086 1,709,385 884,964 442.969 2,992,529 839.484 137,704 7,007.055

TABLE 8-t Water-borne commerce for Sssttle Ares, in short tons

DOMESTIC INTERNAL

• General Bulk Fame Bulk Other Other
Veer Cago Grain Products Petroleum Dry Bulk LIquId Bulk Totals

1962 221,818 0 1,112.257 1,133.652 1,254,525 0 3.722,262
1953 227,969 0 1,146.228 1.000,616 1.184,208 0 3658,000
1064 244,216 0 904,607 1,185,838 1,377,961 0 3,712.421
1965 286.144 85,066 945,179 1.564,562 1,571,002 1.200 4,442,143
1966 406,406 56,038 1,127.042 1,744,879 1,460,366 28,252 4,821,982
1967 324,928 340,926 864.864 2.212,733 2.405,736 51928 6.281,106
1968 187,300 14.000 7$.900 2.004,100 1,705.300 48,400 4.916.000
1959 301,836 49.226 973.717 2,220.173 1.923,722 47.843 5.518,517
1960 312,836 0 867,580 2,368,339 2,121,363 52,850 6.722,887
1951 367,354 0 711,756 2,490,368 2,101.848 48,101 6,818.427
1962 361,043 0 906,824 2850554 3.233,701 15,620 7,366,742
1963 300,490 0 658,961 2.793.006 3,201,520 8,663 7.021,649

*984 337,032 0 830,850 3,479,874 2,480,233 15.428 7.143,515
1006 273,205 0 723,584 2,967,901 3.246.496 23,220 7,233,536
1066 205,621 0 782,776 2,115,482 3,631.100 16,206 8.810.226 
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TERMINAL AND TRANSFER the outer harbor. To facilitate the existing water-
FACILITIES borne trade of the Seattle Harbor , to promote new

ocean commerce and to attract port-oriented indus-
Termina l facilities for the combined outer and try, the Port of Seattle Commission expended more

inner harbor areas for 1952 and 1963 are summarized than 32 million dollars during the period January
in Tables 8-5 and 8-6, respectively, and shown on 1963 and December 1967. The funds were spent for
Figures 8.5 and 8-6. During this period the total cargo the improvement of present terminals, construction
berthing space in use on the inner harbor rema ined of new docks and cargo handling facilities , and in
nearly constan t at slightly over 12 ,000 feet but there acquisition of land for ind ustrial development. Since
was a reduction of about 3,000 feet being used for 1967 the Port of Seattle has continued improving
cargo on the outer harbor. While covered storage facilities and acquiring additional land for terminals
space was reduced by 284,000 square feet the open and industrial sites.
storage available was increased by 21.6 acres , all in

TABLE 8-5. Termkial facibtiss Seattle Arsa 1952

Depth 18’ & Less Depth 18’ - 40’ Depth 40’ +
Berth Barth Birth Covered Open

No. of Sp.ce No. of Space No. of Spec. Storage Storage
Berths In Feet Berths In Feet Berths In Feat Sq. Ft. Aues

General Cepgo 6 1,248 69 2B,694 12 2,862 1,320,690 1.7
Bulk Grain1 0 0 4 2,810 0 0 449,000 0
Forest Products 18 3,252 13 3.690 0 0 0 0
Bulk Petroleum 11 1,484 42 9629 3 753 0 0
Other Dey Bulk 14 3,454 11 1,818 0 0 0 0
Other Uquld Bulk 2 303 4 907 0 0 0 0

Totals 51 9,741 *43 47,548 *6 3,615 1,769,590 1.7

Construction 6 Repair 0 8,742 0 21.136 0 0 0 0
Mooring 0 12,806 0 14,115 0 366 0 0

Total storage cepaclty 5,916,000 bushels.

TABLE 8-6. TermInal facilities Ss.ttls Ar~ 1063

Depth 18’ 6 t~. Depth 18’ - 40’ Depth 40’ +
Berth Berth Berth Covered Open

No of Space No.of Specs No. of Space Storage Storage
U,. Berths In Feet Berths In Feet Berths In Feet Sq. Ft. Acres

General C.jo 9 1,486 44 23,861 9 3,360 1,485,805 23.3
Bulk Grain1 0 0 3 2,113 0 0 0 0
Forest Products 22 3,130 9 2,116 1 130 0 0
Bulk Petroleum 20 3,017 30 7,340 2 1,324 0 0
Other Dry Bulk 21 4,232 14 3,708 0 0 0 0
Other LiquId Sulk 2 200 3 1,607 0 0 0 0

Totals 74 12006 103 40,743 12 4,804 1,485.006 23.3

Construction B RipeN 0 19,206 0 19,556 0 0 0 0
MoorIng 0 8,452 0 9,614 0 0 0 0

Total storag. capacIty 8,305,000 bushels.
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WATERFRONT AND INDUSTRIAL LAND Site No. 10 near Redmond would require major
site preparat ion but would be suitable for light

The existing and potential sites of water trans- industry.
port-oriented industries and terminal facilities in the Site No. 11 includes the existing and planned
Cedar-Green Basins are shown on Figure 8-7 and future development by the Port of Seattle on the
summarized in Table 8-7. In this Table the net areas Elliott Bay waterfront and the adjacent industrial and
are the gross areas less rights-of-way for streets and commercial area. Although mostly developed , there
highways. The following discussion refers to site are areas available , generally in less than 10 acre
numbers shown on referenced Figure and Table. parcels, that are suitable for light and medium

Site No. I consisting of small parcels along the industries. Consolidation of these parcels is possible
Lake Washington Ship Canal is mostly developed but to meet larger land requirements. There is also
has some potential sites for additional waterfront waterfront available for terminal facilities some of
terminals and light industries, which require dredging and filling.

Site No. 2 located at the south end of Lake Site No. 12 located in the Seattle Interbay area
Union includes a number of developed areas but also is partially developed but has some space suitable for
has a few small parcels suitable for light industries or light industry .
waterfront terminals. Site No. 13 located in the Seattle-Fauntleroy

Site No. 3 located in and ‘tear Renton is partly area is being used for a ferry slip and has no potential
developed but includes areas suitable for light indus- for other port facilities or industries.
try . Site No. 14 located in the Tukwila area is more

Site No. 4 located near Beilevue is suitable for than 5 miles from existing deep water terminals but is
light industry. iii an area being developed by various industries, some

Site No. 5 at Houghton is suitable for light of which are water-transport-oriented. This area is
industry , considered suitable for light and medium industries.

Site No. 6 located along the Edmonds-Rich- Site No. 15 is located in the Green River valley
mond Beach waterfront is essentially all developed, and genera lly more than 5 miles from existing deep

Site No. 7 in the Mountlake Terrace area would water terminals are a number of parcels of land that
be suitable for light industry , would be suitable for light and medium industries.

Site No. 8 located near Kirkland is suitable for Although not specifIcally located on Figure 8-7, at
light industry, least 800 acres is considered favorable for water -

Site No. 9 is near Sammamish Lake and is oriented industrial development.
suitable for light industry . 
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TABLE 8-7. W.t.rfmnt and industrial land—Csdar-G,e.n Baslns—1983

Acres In Us (Net) Acres Potential
Turmi- Vessel

nil Repel, Water Less
Site Fucill- Construc- Oriented Fssorable Favorible
No. Locution ties tion Industry Total Gpo.. Net Gross Net

1 Lake W.shington
Ship Canal 135 73 39 247 64 48 0 0

2 Lake UnIon 32 9 16 57 24 18 0 0
3 Renton 9 0 287 295 452 339 0 0
4 Bellevue 0 0 76 76 220 165 0 0
5 l4ougiston 7 0 0 7 20 15 0 0
6 Edmonds-Richmond

Beech 73 0 180 253 0 0 0 0
7 Mountlaks Terracu 0 0 8 8 312 234 0 0
8 K irkland 0 0 0 0 140 105 0 0
9 Sainmamlsh Lake 0 0 0 0 460 345 0 0

10 Redmond 0 0 0 0 300 225 0 0

Total C dsr BasIn 256 82 606 943 1.992 1.494 0 0

Green Basin

11 Elliott Bay-
Ouwernisls River 540 202 1,102 1,844 960 720 0 0

12 Interbay 0 0 10 10 20 iS 0 0
13 Fauntlsroy Ferry 11 0 0 11 0 0 0 0
14 Tukwlfa 0 0 0 0 2,220 1,665 0 0
15 Green River Valley 0 0 0 0 800 600 0 0

Total Green Bilks 551 202 1,112 1,865 4,000 3,000 0 0

Grand Tot.l—Ce*r Green Basins 807 284 1,718 2,808 5,992 4,494 0 0

SMALL BOAT HARBORS Washington Ship Canal are shown on Figure 8-8 and
identified in Tables 8.8 and 8-9. Shown on Figure 8-9

The small boat facilities existing in 1966 on salt are about seven miles of salt water shoreline that are
water and on Lake Washington and along the l..ake considered suitable for potential marina development.

I
I
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TABLE 8-8. Small boat harbors, Cedar Basin

State Transient Boat
Facility Stat. Marine L WSChIII Ramp Rental Moorage
Number Facility Name Park Park Public Private Public Private

1 EddIe Vine Boat Ramp X
2 Seattle Perk 0.pt—Shilshoie Bay X
3 ShIlehole Mu-in., Inc. x x
4 Seattle Park Dspt .—S&mon Bay X
S Seattle Park D.pt.—l4th N.W. X
6 Rowe Machine Warics X
7 Veeoia. Marine X X
8 Tillicum Marina X X
9 Wastlake Marina X X

10 Doc Freemen’s x
11 Wisa Merina X X
12 UniversIty Boet Sales X X
13 Seattle Pu-k Dept X
14 Kenmore Marina X X
IS Uplic, Marine X X
16 Wedtl ngso n Oupt of Game X
17 Oty of KIrkland X
18 Hou~ ston X X
19 City ot allevu. *
20 Newport Yacht Bedn X
21 W~ hInglon Dept of Game X
22 Aqua Marine Service X x
23 Seattle Park Dept—S Henderson Street *
24 Seattle Puk Dept-S Hudeon Street X
25 Seattle Park Dspt—4Ith Avenue South X
25 L.*eweod Boat MooI.g. • x x
27 Seattle Put Dspt— X X
28 Lake Washington Yacht Bedn X
29 Denny’s Taxes Marina X X
30 Bryant ’s, I nc. x x
31 Berg. Marina x x
32 ShIleisole Bay Marina X
33 Gaidee Tides Marina x
34 McGinnis Medna X
35 S~g.i~~ Marina X
31 Frarnont Boat Co. x
37 Puget Sound Mu-lisa x
30 StlmeDn Mulna x
39 W.,en.~ yacht Basin
40 Lager Marine Charters X
41 Beet Street Marina X
42 Yen-ow Bay Marina X
43 Neyden Bauer Yacht Club
44 RaInlu Yacht Club

• 45 Lakeshore Marina X
48 Ssaborn Leachi Perk Boat Houss *47 Houta Muins *48 Queen City Yacht Club
49 Seattle Yacht Club
50 WaLaur Yacht Club
51 West Slier. Mu’lna *12 EwIng $e’set Moor ing. X
53 ~~~~~~~~ lay Marina X
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TABLE 8-8. Small boat harbors, Cedar Basin (Continued)

State Transient Boat
Facility State Marine Launching Ran~ Rental Moorag.
Number Facility Name Park Put Public Private Public Private

54 Gove’s Cove X
56 WashIngton Boat Center X
56 Fukvlew Boat Service *
57 Blanchard Boat Co. X
58 Tom Wheeler Boat Sales X
59 Seattle Marina, Inc. X
80 Thunder Bird Marina X
11 Lloyd Jett X
62 Lock havsn Marina X
63 Marina Mart _ _  _ _ _  _ _ _  — x

TOTALS 0 0 13 18 3 38

TABL E 8-9, Small boat hubors, Green Basin

State Transient Boat
Faci lity Stat. Marine Launching Ramp Rental Moorage
Number Facility Name PuIc Park Public Privet. Public PrIvate

70 SuIt Water State Park * X
71 Seattle Park Dept-SW Maryland PIece X
72 Seattle Put Dept—S River Street X
73 $aacrast Marina X
74 PIoneer Marina Ford X
75 Trlple&Evuett X
76 Nelsen & Hansen *
77 Anchor Mulna *
78 Rlveralds Mu’Ina X
79 South Perk Boat Haven x
80 Redondo Muina ____ — — — — _~~~~~,,,

TOTA LS 1 0 3 0 0 8
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FUTURE NEEDS
The future navigation needs of the entire Puge t the se needs by individ ual basins. Table 8-10 summar-

Sound Area have been projected throug h the year ize s the navigation needs of the Cedar ’Green Basins as
2020 with a framework plan developed for satisf ying derived in Solutions to Navigation Needs.

TAB LE 8-10. Cedar-Green Basins—future navigation
needs

N eeds By
Item Unit 1980 200& 21)2’J1

Waterborne Commerce
General Cargo 1,000 4,380
Bulk Grain Short Tons 1,250
Forest Products 1.250
Bulk Petroleum 5690
Other Dry Bulk 9.130
Other Liquid Bulk 330

Totals 22,000 32,600 50,000

Harbors & Channels Requirements

Vessel Draft Feet
Freighters 39 40 40
Bulk Carriers 57 71 71
Tankers 45 47 48

Land Requirements Acres
Terminal end water-

transport -oriented
industry 6,550 7,300 7,300

Small Boat Harbors Wet 10,920 21,200 41 ,200
Moorages2

~ Only aggregate tonnages projected after 1980.
2 Taken as summer wet moorage demand.

MEANS TO SATISFY NEEDS
The Port of Seattle should continue its pursuit includes 2,808 acres already developed for this

of rehabilitation and development of new facilities if purpose. Examinatio n of Figure 8-7 and Table 2-10
it is to continue to service a well-developed and shows that these needs can be satisfied by full
divers ified traffic base. development of areas which are only partially devel-

oped and by utilization of cer tain undeveloped areas
TERM INAL AND INDUSTRIAL which show good potential for development. Tabl e

LAND RE QUIRE MENTS 8-10 show s contin ued growth beyon d 2000. How-
ever , as available indust rial and terminal lands become

As noted in Table 8-t O , approximate ly 7,300 more intense ly developed , the port will be required to
acres of terminal and industrial lands will be required handle cargo more efficientl y or seek additional ar eas
by the year 2000 to meet projected needs. This outside existing port boundaries.

• 
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Estimated
Channel Estimated Benefit
Depth Estimated Annual Estimated Cost

Period Channel In Feet Costs Costs Benefits Ratio

1980 West Waterw ay 54 $ 245,000 $15 ,600 16 ,400 1.1

East Waterway 54 900,000 49,500 60,000 1.2

Duwamish Channel
to 1st Ave . So. 46 1 ,715 ,000 93,500 153 ,700 1.6

Duwamish 1st Ave . So.
to 8t h Ave . 30 279,000 14,400 24,200 1.7

8t h Ave . So. to Head of Nay . 20 640,000 36,000 84 ,000 2.3

1980-2000 None

2000-2020 None

HARBORS AND CHANNELS construction. General navigation facilities consist of
breakwaters , entrance channels , an d turning basins

To accommodate projected vessel drafts shown and breakwater lights. Costs are average values and
in Table 8-10 chan nel improvements should be made are based on actual construction or detailed study
as shown above. The bulk grain te rminal being cost estimates for small boat harbor projects in the
constructe d by the Port of Seattle will have access Area. Average benefit values were deriv ed using the
an d berth ing of unlimited depths to accommodate standard methods employed by the Corps of Engi .
the c4r rent large bulk carriers and also meet future neers , data from the “Pleasure Boating Stu dy, ” and
tr cnds in vessel s~~e. other stu dies performed for small boat harbor pro-

jects.
SMALL BOAT HARBORS By the year 2000, all salt water sites deter .

mined by this study to be favorable for development
Listed in Table 8- 11 are the sites in the of wet moorage will be exhausted. Spillover into the

Cedar-Green Basins suitable for development of small Snohomish and Whidbey Camano Basins is expected
boat harbors. The sites shown on Figure 8-9 are the as well as a prop ortionate greater use of dry moorage
most favorable in this Basin. than what boaters have indicated as desirable in order

A tentative sched ule of development to meet to satisf y future needs within these basins . Part of the
1980, 2000 and 2020 needs is contained in Table demand may be satisfied by more intensive moorage
8-1 1. Benefits and costs for projects recommended to development in Lakes Union and Washington. This,
meet 1980 pleasure boatin g demand are also shown as however , will increase traffic on the Lake Washington
are the estimated construction costs for additional Ship Canal. Even with additional locks or other boat
projects required by 2000 and 2020. Costs shown are handling facilities a limit to this canal traffic is
for general navigation facilities and navigation aids approa ched as conjestion increases.
that may require Federal assistance in financing and

L 
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TABLE 8-11. Smell boat harbor sites—Cedar-Green Basins

Tentative
Schedule of Development

Site Wet Water-Land 1980 2000 2020
No. Location Moorages Area-Acres4 Wet Moorages

1. Wells Pt .—Edmon ds 2,000 167 2,000
2. Golden Gardens—North 1,450 121 1,450
3. Fort L.awton—North 1 ,140 95 1,140
4. Fort L.awto n-South 3,520 293 3,520

- . 5. Ell iott Bay—Pier 54 290 24 290
6. Des Moines 670 48 670
7. Elliott Bay—Magnolia Bluff 1.910 159 1,910
8. Seacrest Marini Addition5 1.140 121 1,140

Totals 12,120 1.028 2,100 10,020

Summa’y of Benefits and Costs

1980 2000 2020
Construction Average Annual Average Annual Construction Construction

Costs3 Costs1
~
2 Benefits Costs3 Costs3

$4, 139,500 $280,200 $391,400 820,196 .300 0

Annu al interest and amortizat ion Charges of general navigation facility construction costs, including aids to navigation are
computed for 50-year economic life at a rate of 4-5/8 percent.
2 Includes allowance of $25 per wet moorage for annual maintenance and replacement costs .

Include s allowance for Engineering. Design, Supervision and Administ ration costs.

~ Using relationships based on Shilshole Marina wet moora ge lend and water area require ments are estimated at 0.066 acres of
water area for moorage and maneuveri ng and 0.028 acres of land for parking and services per boat.

~ Private marina , shown on Figure 8-7 as Site 73, proposed site for public marina with expans ion planned by use of
floating breakwater.
Note: Not contained in the area requirements are land needs for launchi ng ramps which will generally be incorporated w ith
moorage facilities. Launching facilities require about 1.5 acres of land for ramps and parki ng for each lane provided.

Factors Influ encing Implemen tation of Plan way brid ge an d expressway bridges will further
The major probl em facing the development of compound the problem unless planned to meet the

the East , West and Duwamish Waterways for deep existing and future needs of deep draft navigatio n.
draft shipping is the navigation clearances afford ed Coordination wit h companies and agencies
by existing brid ges. The First Avenu e Brid ge li mits representing rail and highwa y transp ortation sectors
t he future upstream movement of deep draft vessels is necessary in order to provide an integrated land
an d the Spokane Street Brid ge offers only minimal and sea transp ortation system which will facilitate
horizontal and vertical clearance . The proposed free- handling of projected commerce for the Basin.

_  
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PUYALLUP BASIN
The salt water boundary of this baaln includes: River is not navigable except In the tidal reach for

East Passage, Poverty Bay, Commencement 
~~~
,, shallow draft vessels. The Port of Tacoma Is the only

Delco Passage, The Narrows and Cormorant Passage. organized port district In the basin. Pour tranacentin-
There are depths of over 100 feet just offshore along ental railroads serve the basin as well as numerous
the entire 48-mile shoreline but because of the steep intentite and State highways. A major international
slopes, only the shores in Commencement Bay are airport also serves the area.
suitable for m~or harbor development. The Puyallup

PRESENT STATUS

HARBORS AND CHANNELS Steilacoom on the east shore near Gordon Point
at the north end of Cormorant Passage.

Tacoma Harbor Is situated at the south end of Dii Pont Wharf at the mouth of Sequalitchew
Commencement Bay, 143 nautical miles from the Creek near the east end of Nisqually Reach.
Pacific Ocean. Commencement Bay has depths of
over 500 feet but most of the harbor development Is WATERBORNE COMMERCE
at the head of the bay on the Puyallup River Delta
which requires dredging. The Federal project Is shown Practically all waterborne commerce for the
on Figure 9-1. Puyallup Basin is included in the statistics for the

Minor harbors included with this basin are the Tacoma area and is summarized in Tables 9-1 through
following: 94.

Redondo on the east sIde of East Passage on The limited tonnages for the minor harbors in
Poverty Bay. the Puyaflup Basin including the Dii Pont Wharf at

Dumas Cove or Bay two miles westerly of the mouth of Sequa lltchew Creek for handli ng
Redondo. explosives are not published separately in Waterborne

Titlow Beach or Day Island Anchorage Is about Commerce of the United States but are included in
4.5 miles southward of Point Defiance . totals for “Other Puget Sound Area Ports, Wash.”

I
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TABLE 9-1. Water-bores commerce for Tacoma Ar. Foreign in short tons

FORE IGN IMPORTS

General Bulk Forest Bulk Other Othsr
Year Cargo Grain Products P,Uolsum Dry Bulk Liquid Bulk Total,

1962 58.544 0 36,171 0 263,894 978 359.587
1953 50.862 0 37.934 0 412,204 1,729 502,729
1964 23.162 0 56,466 0 443,768 7.362 530,758
1955 27,591 0 69.874 772 341.381 781 440,399

-
‘ 1956 27,887 0 49.041 32.803 423.282 899 534.512

1957 24.561 0 38,116 126911 455,773 831 646.192
1958 32.064 0 39,056 249.574 293,170 1 .139 615.003
1959 38,104 0 35,569 78,066 281.546 0 433.285
1960 27,874 0 32,962 12.668 502,927 1,560 577.991
1961 36,063 0 24,437 14 ,635 421 .483 2,430 499.038
1962 24,934 0 37,836 244,824 502,267 1,686 811.547
1963 28.654 0 32,951 287,172 958,811 0 1.307,588
1964 32,278 34 41,302 394,095 872,280 577 1,340,566
1965 45,939 106 60,277 442,758 824,506 2.124 1 ,375.709
1966 56.708 136 40,742 390,811 967,439 661 1 ,456,497

FOREIGN EXPORTS

1962 109,750 546.148 44,816 0 84,366 1,224 786,304
4 1953 75.155 367,627 53,270 0 106,064 2,131 803,247

1964 146,112 297,352 38.028 0 136,452 1,660 619.604
1966 104,196 508,107 41 ,397 0 162. 184 672 816.555
1966 124.866 769.894 42.940 0 212,304 844 1,150,848
1967 131 .961 811 ,705 24,190 0 215,962 1,046 1,184.874
1968 149.522 413.313 49.117 0 104,482 621 717,065
1969 148,917 333.140 62.597 0 153.707 1.031 699.382
1960 148,418 827,198 57,771 0 167.781 1.266 1,202.424
1961 104,126 646,263 189,140 0 204,996 757 1,194.281
1962 112,170 425,344 237.479 0 215,503 846 991,342
1963 167,162 512.343 375,088 6,719 214,440 0 1,265,752
1964 155,444 395.943 428,709 84 192,514 126 1.172.820
1906 212,006 496,204 490,262 14,595 - 165,250 102 1 ,377,419
1906 165,344 493,036 785,897 104 101,427 48 1.526,356

I
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TABLE 9-2. Water-born, commerce for Tacoma Area. Domestic cosstwise In short tons

DOMESTIC COASTWISE RECEIPTS

General Bulk Forest Bulk Other Other
Year Cargo Grain Produc ts Petroleu m Dry Bulk Liquid Bulk Totals

1952 16.639 0 0 553,614 221 ,067 0 793,320
1953 25,588 0 12,407 532,590 147,380 1,078 719,043
1954 22,381 0 6.748 497, 131 147 ,781 17.975 692,016
1955 25,793 0 12 ,390 435.235 287,019 15,941 776,438
1956 2,363 0 14,756 380,198 316,461 10, 125 723,903
1957 11 , 124 0 18,696 228,293 226,285 14,055 498,453
1958 23,083 0 15 ,758 233,169 196,809 11 ,862 480,681
1959 20,721 0 13 ,592 313,405 181 ,922 17,515 547,155
1960 54,059 0 16,416 596,622 0 9,892 676,989
1961 23.423 0 12,918 447,043 1,805 9.757 494,946
1962 98,068 0 4,993 243,771 12,113 6,673 365,608
1963 95,728 0 4.023 227 ,274 2,703 9,348 339,076
1964 63,839 0 2.891 125,652 563 9.713 202,658
1966 828 0 5,135 132,307 0 8,781 147,051
1966 93 0 2.489 110,478 442 4,422 117 ,924

DOMESTIC COASTWISE SHIPMENTS

1952 1co.~n~ 5,458 107,748 1,900 6,704 685 222,600
1953 46,400 6,036 113,029 8,290 42,941 0 216,696
1964 37,456 5,636 62,893 620 55,591 0 162,196
1955 32,753 6,437 56,593 0 59,674 0 156,457

- - 
1966 39,568 6,463 51,843 537 62,361 0 160,772
1967 27,357 6.931 22,668 7,416 66,357 0 130,729
1958 21,259 7,060 40,690 55,891 64,407 0 189,307
1959 24,431 8,286 33,123 77,639 66,853 0 210,232
1960 18,000 4,438 22,197 131 ,872 77,676 0 254,183
1961 10,828 3,669 3,329 93 904 44.273 0 156,001
1962 7,292 2,743 1.383 11 ,172 48,547 0 71 .137
1963 7,914 4,106 2,193 78,100 56,588 0 148,900
1964 851 115 2,196 83,701 92,580 0 179,442
1966 9,917 0 0 53,914 38.829 800 103,460
1966 39.680 0 10 46,091 72,736 0 158,417

I
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TABLE 9.3. Water-born, commerce far Tacoma area, In short tons

FOREIGN AND DOMESTIC COASTWISE

Gsnsra Bulk Forest Bulk Other Other
Veer Cargo Grain Products Petroleum Dry Bulk Liquid Bulk Totals

1962 286.938 551,606 188,735 555,514 576,031 2,887 2,161,711
1963 198,006 373,662 216,640 540,880 707,589 4,938 2,041 ,714
1954 229, 111 302,988 164,135 497,751 783,592 26,997 2,004,574

— 
1966 190,332 514,544 181 ,254 436,007 850,318 17,394 2,189,849
1956 194,684 776,367 159, 180 413,538 1,014,408 11 ,868 2,570,035
1967 196,023 8*8,636 103,660 362,620 964,377 15,932 2,460,248
1968 225,928 420,373 144,621 538,634 658,868 13,622 2,002,046
1969 232.173 341,426 144,871 489,010 684,028 18,546 1,890,054
1960 248,361 831,626 129,346 741.162 748,384 12,718 2,711 ,587
1961 224,428 648,932 229,824 555,582 672,556 12,944 2,344,266
1962 242,454 428,087 281 ,691 499.767 778,430 9,206 2,239.634
1963 289,458 516.448 414,255 599.206 1,232,542 9,348 3,061,316
1964 252,412 396,092 475.097 603,532 1,157,937 10,416 2,896,486
1965 208,690 496,309 555,674 643,574 1,028,585 11,807 3,003,639
1966 262,256 493,172 809,138 547,484 1,142,044 5,131 3,269,194

TABLE 9-4. Water-bans, commerce for Tacoma Aras, In short tons

DOMESTIC INTERNAL

G.ner.l BuNt Forest Bulk Other Other
Veer Cargo Grain Products Petroleum Dry Bulk LiquId Bulk Totals

1962 155,594 370 1.315,493 404,151 277,716 1,715 2,155,039
1963 119.363 322 1,183,204 355,111 298,866 0 1,966,666
1964 166.817 196 925,633 380,602 278,211 31 1.748.489
1965 171 ,426 71,530 1 ,088,628 590,497 319,713 1,266 2,223.060
1966 136,066 86 1,206,266 560,485 262,202 15,926 2.192,020
1967 96,128 0 700,811 607,650 228,724 21,102 1,653,315
1958 122,262 0 582,381 578.682 182,048 7,704 1,473,077
1969 84,319 0 885,110 650,172 243,042 3,161 1,865.794
1960 82,707 0 691,896 627,204 322,531 12,960 1 ,737,298
1961 88,035 0 735,881 776,198 332,183 13,962 1,946,249
1962 99,776 0 665,623 848,831 336,833 13,822 1,963,885
1963 110, 133 0 676.780 808,336 422,242 9,574 1,927,064
1964 80,537 0 714,622 874,963 412,045 14,606 2,098,762
1966 78,449 0 891 ,032 840,950 576,312 21 ,565 2,408,308
1966 80,367 0 939,950 618.106 407,832 10,650 2.066,906

TERMINAL AND TRANSFER was increased by over 1,600 feet. By 1967 berthing
FACILITIES space with over 40 feet depth was increased an

additional 2,400 feet. From 1952 to 1963 the
The termInal facilities at Tacoma Harbor as of covered storage area was increased by nearly 100,000

1952 and 1963 are summarized In Tablës9-5 and 9-6, square feet and by 1967 over 60,000 square feet
respectively, and are shown on Figure 9-2. From more was added. Between 1952 and 1963 there was
1952 to 1963 the lineal feet of cargo berthing space 24.7 acres of open storage developed and by 1967
with a depth of 18 feet or leer decreased by 700 feet this was increased to 333 acr es.
but space wIth 18 feet to 40 feet depth was Increased Detailed information Is not available for the

• by 2,300 feet and space with depths of over 40 feet minor terminal facilities In this basin.
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TABLE 9 6 TermInal facilities Tacoma Harbor Ares 1962

Depth 18’ & L~~~~ Depth 18’ - 40’ Depth 40’ +
Berth Berth Berth Covsr.d Open

No. of Spice No. of Specs No. of Spire Stori~a Storras
tier Berths In Fist Berths In Fast Berths In Feet Sq. Ft. Acres

General Cirgo 1 45 17 9,256 0 0 603,321 0
Bulk Grain 0 0 4 1,552 0 0 101,520 0
Forest Pvoducts 32 9,215 7 2,556 0 0 0 0
Bulk Petroleum 3 449 6 1,390 0 0 0 0
Other Dry BuNt 4 828 8 2,184 0 0 0 0
Other Liquid Bulk 0 0 1 480 0 0 0 0

Totals 40 10,639 43 17,397 0 0 704,841 0

Construction & Rup* 15 2,728 4 508 0 0 0 0
MoorIng 27 5,455 7 1,928 0 0 0 0

TABLE 9.t Term inal facilities Tacoma Ares 1963

Depth 18’ & Leer Depth 18’ - 40’ Depth 40’ +
Berth Berth Bvth Covered Open

No. of Spucs No. of Space No. of Spice Storags Storage
(iii Births in Fan Berths In Feet Berths In Fist Sq. Ft. Acres

General Csa~go 0 0 16 9.118 0 0 657,425 1.7
Sulk GraIn1 0 0 1 378 1 712 136,824 0
Forsie Products 17 8.433 9 4.225 3 938 0 0
Sulk Petroleum 2 359 9 2,412 0 0 5.800 23.0
Other Dry Bulk 4 926 10 4,033 0 0 0 0
Othur Liquid BuNt 1 115 1 63 0 0 0 0

Toasts 24 9,833 46 20,219 4 1,648 800.049 24.7

Coneructicn$ Nepsir 7 1,780 11 1,574 0 0 0 0
MoorIng 0 3,801 0 5,525 0 0 0 0

‘ ToilS erorags ,~~lej 5,0U0,000 buthels.

- 
- WATERFRONT AND INDUSTRIAL LAND and areas of planned development by the Port of

Tacoma as well as adjacent industrial and commercial
The existing and potential sates of water4rans- areas. In this area there are suitable locati~~s for

port.orlented industries and terminal facilities in the heavy to light industries as well as waterfront for
Puyallup Basin are Indicated on FIgure 9.3 and necessary terminal facilities. SInce 1963 the Port of• summarized In Table 9-7. in this Table the net areas Tacoma has made many additions to terminal facili.
are the gross areas less right-of-way for streets and ties and navigation channels.
highways. The foflowing discussion refers to site Site No. 2 located at DuPont Includes the area
nuu~ers shewn on referenced Figure and Table, occupied by the Du Pont Chemical plant and explo-

Site No, 1 Includes the existing developments elves storage area.
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Site No. 3 located on the west shore of Several t housand additional acres up the
Commencement Bay includes existing industries and Puya llup Va lley could be favor able to water .or j ented
related waterfront terminals but has no significan t industry if a deep draft waterway was extended up
areas for additional developments . t he valley. As the potential of the Puyallup Basin wil l

Site No. 4 at Steilacoom is the location of the be full y utilized by about 1985 , the Port of Tacoma

existing ferry te rminal , adopted in 1965 a Comprehensive Plan for develop .

Site No. 5 just south of the Tacoma Industrial ment of a deep water terminal in the Nisqually Delta
District is owned by the CM . St. P.& P. R.R . and is for continuing demand for ter minal facilities. This

the most suitable for light or medium industry , 
developmen t is further describe d in the refere nce to

Site No . 6 located in the Puya llup River valley the Nisqua lly Basin.

and generally more than 5 miles fro m existing deep SMALL BOAT HARBORSwater terminals are a number of parcels of land that
would be suitable for ligh t and medium industries. The small boat harbor facilities existing in 1966

Although not specifically located on Figure 9-5 at are indicated on Figure 9-4 and identified in Table
lease 1,500 acres is considered favorable for water- 9-8. Shown on Figure 9-5 are about 4 miles of salt
oriente d industrial development. wa ter shoreline th at are considered suitable for

potential marina development.

TABLE 9-7. Watar front & indust rial land—Puyallu p Basin—1963

Acres in Use (Net ) A cres Potential
Vessel Water Less

Site Terminal Repair & Oriented Favorable Favorable
Number Location Facilities Construction Industry Tots l Gross Net Gross Net

1. Tacoma Industrial
District 356 31 838 1,225 3,200 2,400 0 0

3. Wert Shove
Commencement Bay 28 3 43 74 0 0 0 0

Nt Steilacoom Ferry3 5 0 0 5 0 0 0 0
4. C.M. St. P .& P. R.R. 0 0 0 0 60 45 0 0
5. Puyallup RIver Valley2 0 0 0 0 1,600 1.200 0 0

Sub-Totals 389 34 881 1,304 4,860 3,645 0 0

~ Du Pont Chemlcal~ 4 0 2,440 2 444 0 0 0 0

Totals 393 34 3,321 3.748 4.860 3,645 0 0

Far purposes of this study Du Pont Chemical land used for manufacture end storage of explosives has been excluded from
vset er-t ransport industrial planning due to Its special use.

2 Ulecullaneous p oels of land sult~~le for development.
3 Not shown on figure.
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TABLE 9-8. Small boat harbors, Puyallup Basin

State Transient Boat
Facility State Marine Launching Ramp Rental Moorage
Number FacilIty Name Park Park Public Private Public Private

1 Dash Point Stat.Park X X
2 Tyee M~~na X X
3 Browns Point X
4 Old Town Publ ic Dock X X
5 Tacoma Yacht Club X
6 Clty of Tacoma— Pt Defiance Park X x
7 Harbor Marina X
8 Lloyd’s Float X
9 Hylebo ’s Boot House X

10 Port Yacht BasIn X
11 Sportsm an Marina X
12 Fairliner Pleesure Craft X
13 Canal Boat House X
14 Totem Boat Haven X
15 Caddigan Marina X
16 Narrows Marina X X
17 Sixth Avenue BOathouse X
18 Day Island Yacht Club X
19 Day Island Marina X
20 Stellacoom Outboard X
21 Ketron Island Marina X X
22 Steila000m City 

_____ — ,., ~~~.... ,, — —TOTALS 1 0 5 5 2 15

9-l2
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FUTURE NEEDS

The future navigation needs of the entire Puget these needs by individual basins. Table 9-9 summar-
Sound Area have been projected through the year izes the navigation needs of the Puyallup Basin as
2020 with a framework plan developed for satisfying derived in Solutions to Navigation Needs.

TABLE 9-9. Puyellup Beein-futur. navigation needs

Needs By
Item Unit 1980 20001 20201

Waterborne Commerce
General Cargo — 

1.000 640
Bulk Grain Short Tons 960
Forest Products 1,220
Bulk Petro leum 1,880
Other Dry Bulk 3,940
Other LiquId Bulk 40

Totals 8,670 19,000 fl,200

Harbors & Channels Requirements

Vessel Draft Feet
FreIgh ters 39 40 40

• Bulk Carriers 57 71 71
Tankers 98 104 104

I 
- Land Requirement, Acr*s

-
• Terminsl and water-

transpo rt-oriuntad
Industry 3,010 4,950 4,950

Smell Boat Harbors Wet 4,350 8,450 16,400
Moorag.s 2

~ Only aggregate tonn.ges projected after 1980.
2 Talten as summer wet mooreg s demand.

MEANS TO SATISFY NEEDS
The Port of Tacoma is actively engaged in a by the year 2000 to meet proj ected needs. This

modernization program and development of new includes I ,304 acres already developed for this
industrial and terminal lands to meet expected purpose but excludes a 2,440 acre explosive storage

r increases in commodity movements. Continu ation of area owned by the Du Pon t Chemical Co. Examina-
this program for the foreseeable future Is necessary to tion of Figure 9 3  and Table 2-10 reveals that these
accommodate a diversified and highly developed needs can be fulfilled by full development of areas
traffic movement, which are only partially developed. However, as

available industrial and term inal lands become fullyTERMINAL AND INDUSTRIAL utilized projected needs beyond the year 2000 may
LAND REQUIREMENTS force the port to seek additional lands beyond Its

As noted In Table 9-9, approxImately 5~)0O boundaries.
acres of term inal and industrial lands will be required

9-14
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HARBORS AND CHANN ELS

To accommodate projected vessel drafts shown
in Table 9-9, channel Improvements should be made
as shown below:

Estimated
Channel Estimated Benefit
Depth Estimated Annual Estimated Cost

Period Channel In Feet Costs Cost Benefits Ratio

1980 Hylebos W.W. 46 $1,742,000 $108,000 118,800 1.1
Port Industrial W.W . 52 2,123 ,000 123 ,000 15 1,600 1,2
Sitcum W,W. 78 1,565,000 87,000 118 ,400 1.4

1980-2000 Hylebos W.W . Seaward 11th
St. Bridge 78 2,406,000 140,000 Not Eat . Not Est.

Port Industrial W.W. Seaward
of 11th St. &idge 106 2,082,000 114 ,000 Not Eat . Not Eat.

SMALL BOAT HARBORS and breakwater lights. Costs are average values and
Listed in Table 9-10 are the sites in the are based on actual construction or detailed study

Puyallup Basin suitable for development of ~~~~ cost estimates for small boat harbor projects in the
boa t harbors. The sites shown on Figure 9-5 are t~~ Area. Average benefit values were derived using
most favorable in this B~SIIL standard methods employed by the Corps of Engi-

A tentative schedule of development to meet neers , da ta from the “Pleasure Boating Study, ” and
1980, 2000 and 2020 needs is contained in Table other studies performed for small boat harbor pro-
9-10. Benefits and costs for pr ojects recommended to iecti.
meet 1980 pleasure boating demand are also shown as By the year 2000 all saltwater sites determined
are the estimated construction costs for additional by this study to be favorable for development of wet
projects required by 2000 and 2020. Costs shown are moorage will be exhausted. Spillover into the
for general navigation facilities and navigation aids Niequally-Deschutes Basins is expected as well as a
that may require Federal assistance in financing and proportionate greater use of dry moorage than what
construction. General navigation facilities consist of boaters have indicated as desirable in order to satisfy
breakwaters, entrance channels, and turning basins futu re needs within this basin.
and the navigation aids are normally lighted dolphins
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TABLE 9-10. Small boat harbor sites—.Puyallup Basin

Tentative
Schedu le of Development

Site Wet Water-Land 1980 2000 2020
No. Location Moorages Ares.Acr es4 Wet Moorages

1. Il ylebos Waterway 890 888 890
2. Dumas Bay 2.720 2.724 2 720
3. Titlow—Dey Island 660 660 660

TotsIs 4.270 4.272 1,550 2,720

Summary of Benefits and Costs

1980 2000 2020
Construction Average Annua l Average Annual Construction Construction
— 

Costs3 Costs1’2 Benefits Costs3 Coats3

$3,120,800 $199,800 $289,500 $5,491,600 0

Annual interest and amortization charges of genera l navigation facility ConStruction costs, including aids to navigation are
computed for 50-year economic life at a rate of 4-5/8 percent.
2 lncludss allowance of $25 per wet moorage for annual maintenance and replacement costs.
3 Includes allowance for Engineering, Design, Supervision and Administration costs.

~ Using relationships based on Shilihole Marina wet moorage land and water area requirements are estimated at 0.056 acres of
water ares for moorage and maneuvering and 0028 acres of land for parking end services per boat.

Note: Not contained In the area requirements are land needs for launching ramps wh ich will generally be incorporated with
moorige facilities. Launching facilities require about 1.5 acres of land for ramps and p king for each lane provided.

Factors Influencing Implementation of Plan small boat facilities to avoid conflict with industrial
Land available for industrial and terminal devel- development and commercial shipping.

• opment is limited. Port development is restrained by Air and water quality standards may constrain
Interstate 5 to the south , the city of Tacoma to the water transport -oriented industrial development in
west and undesirable terrain to the eaSt. Early the Basin by placing operational restric tions on
consideration must be given to relocating recreational plants .

I
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NISQUA LLY — DESCHUTES BASI NS

DESCRIPTION
The saltwater boundary of the Nisqually Basin inlets has controlling depths of over 60 feet but

• - is along the Nisqually reach and the shoreline is natural water depths within the inlets is generall y less
• essentially all along the Nisqually tide flats. The than 30 feet. The Nisqua lly-Desehutes Basins have a

adjac ent Nisqua lly reach has natural channel depths total of about 75 miles of saltwater shoreline. The
of about 200 feet . Port of Olympia is the only orga nized port district in

The saltwater boundary of the Deschutes Basin the Deschutes Basin. In the Nisqua lly Basin , the Port
is made up by the southerLy arms of Puget Sound: of Olympia has jurisdiction in Thu i~ton County, on
Nisqua lly Reach; Henderso n Inlet; Budd Inlet; and the west side of the Nisqua lly River , and the Port of
Eld Inlet . Dana Passage at the entrance to these three Tacoma has jurisdiction on the east side of the river.

PRESENT STATUS
HARBORS AND CHANNELS Minor harbors in the Deschutes Basin include a

railroad log dump on the west side of Henderson Inlet
The only harbor development along the at the mouth of Woodward Creek and at Boston

Nisqually Basin is a powder plan t wharf located 1½ Harbor in Boston Cove just east of Dofflemeyer
miles northwesterly of Nisqually Head. Point.

The m~or harbor developed in the Deichutes
Basin is Olympia Harbor at the head of Budd Inlet , WATER BORNE COMMERCE
168 nautical miles from the Pacific Ocean. Although
the norther ly part of Budd Inlet has depths of over Practically all the waterborne commerce for the
40 feet , the southerly portion , at the head of the Nisqua lly-Deschut es Basins is included in the statistics
inlet , is quite shallow . A Fede ral project for Olympia for Olymp ia Harbor. These statistics are summarized
Harbor as shown on Figure 10- 1 authorizes dredg ing in Tables 10-1 thr ough 104. Traffic for minor ports
and maintaining an access channel and turning basin not included in above Tables is mostly forest pro-
in these shallow waters. ducts in domestic internal movement.
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TABLE 104. Wstur bonse eamsnsrcs for Olyisple Ar... For.l~ss ks iliort tons

FOREIGN IMPORT’S

G neral BuP Foreat Bu* Other Other
Yew Cargo Grain Products Petroleum Dry Bulk LIquid Buic Totals

1962 507 0 0 0 0 0 597
1963 697 0 0 0 0 0 697
1964 646 0 0 0 0 0 648
1965 837 0 0 0 0 0 837
1966 407 0 0 0 0 0 407
1957 751 0 415 0 0 365 1.534
1068 618 0 0 0 0 1,968 2,586
1969 756 0 7 0 0 122 884
1960 779 0 0 0 0 0 779
1961 392 0 0 0 0 0 392
1962 259 0 3,805 0 0 0 3,864
1963 675 0 0 0 0 0 575
1964 1,258 0 9 0 0 0 1,267
1965 731 0 0 0 825 0 1 .556
1966 0 0 0 1.622 0 0 1,622

FOREIGN EXPORTS

1962 70 0 12,684 0 0 0 12,754
1053 10.906 0 9.433 0 - 0 0 20,338
1954 80 0 9,543 0 0 0 9,623
1965 2,771 0 6.809 0 0 0 9.380
1956 224 0 8,317 0 7.890 0 16,431
1967 781 0 7 878 0 20 0 8,676
1958 3,610 0 5.135 33 0 12 8,690
1969 7,166 0 12,280 0 0 30 19,486
1960 2,732 0 4,943 0 3,684 0 11,259
1961 1,794 0 47,179 0 0 0 48,973
1962 2,216 0 48.044 0 0 0 50,260
1963 1,489 0 63.405 0 0 0 64 894
1964 2,269 0 66,012 0 0 0 68,281
1966 2,916 0 106.580 0 1 0 109,506
1966 6,250 0 141,144 0 0 0 146,403
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TABLE 10.2. Water-borne commerce for Olympia Ares Domestic coa.twlse In short tons

DOMESTIC COASTVIISE RECEIPTS

General Bulk Forest Bulk Other Other
Veer Cargo Grain Products Petro leum Dry Bulk Liquid Bulk Totals

1952 616 0 13,999 24 0 14,639
1953 13 0 0 34.973 32 0 35,018
1964 0 0 0 31,898 0 0 31,898
1965 0 0 0 37.496 0 0 37,496
1966 1.293 0 2,873 29,696 0 0 33,861
1967 0 0 15,074 39,721 , o 2,903 57,698
1968 0 o 58,889 7,919 0 1,340 68,148
1959 60 0 1,810 7.833 0 1,932 11,635
1960 973 0 259 144 0 0 1.376
1961 0 0 0 0 0 0 0
1962 0 0 0 0 0 0 0
1963 0 0 0 0 0 0
1964 0 0 0 0 0 0
1965 0 0 0 0 0 0 0
1966 0 0 0 0 0 0 0

DOMESTIC COASTWISE SHIPMENTS

1952 510 0 117,106 0 0 0 117,615
1953 516 0 157,864 o 0 158,380
195.4 0 0 160,138 0 0 0 160,138
1955 0 0 194,202 0 o 0 194.202
1956 0 0 223,837 572 0 0 224,409
1957 13,000 0 247,067 0 0 0 260,067
1968 14,325 0 238.110 0 15,792 0 268,227
1969 2,084 15 273,600 0 0 215,699
1960 694 o 215,626 0 174 0 216,494
1961 313 23 143,717 0 23 0 144,076
1962 0 0 80,608 0 0 0 80,608
1963 28,867 0 63,168 0 92,035
1964 15,954 0 68,430 0 0 0 84.384
1966 0 0 33.253 0 0 0 33.253
1966 125 0 15,930 o o 0 16,055

TABLE 10-3, Water-borne commerce for Olympia area, In short tons

FOREIGN AND DOMESTIC COASTWISE

General Bulk Forest Bulk Other Other
Year Cargo Grain Products Petroleum Dry BuNc Liquid Bulk Totals

1952 1.793 0 129,789 13,999 24 0 145,606
1963 12,131 0 167,297 34,973 32 0 214,433
1964 726 0 169,881 31,898 0 0 202.306
1965 3,608 0 200,811 37,496 0 0 241.915
1966 1 924 0 235,027 30,267 7,890 0 275,108
1967 14,532 0 270,434 39,721 20 3,268 327,976
1968 18,453 0 302,134 7,952 15,792 3,320 347,861
1969 10,066 16 227,706 7,833 0 2,084 247.703
1960 5,178 0 220,828 144 3.758 0 229.908
1961 2.489 33 190,896 0 23 0 193,441
1962 2,475 0 132.267 0 0 0 134,732
1963 30,931 0 126,573 0 0 0 757,504
1964 19.481 0 134,4b~ 0 0 0 153,932
1966 3,647 0 139,842 0 826 0 144,315
1906 5.384 0 157,074 1,822 0 0 164,050
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TABLE 10-4. Waler-born, commerce for Olympia Area. In short tons

DOMESTIC INTERNAL

General Bulk Forest Bulk Other Other
Year Cargo Grain Products Petroleum Dry Bulk Liquid Bulk Totals

1952 42.878 0 735,058 117,698 77,710 0 973,344
1953 37.240 48 597,099 111,819 56.556 0 802,762
1954 54.244 0 657,888 104,974 73,601 0 790,707
1955 61,177 156,586 923,316 104,348 106,281 0 1,36o,7o2
1966 69,336 56,038 824,273 111,879 136,218 0 1,197,744
1967 69,861 340,926 675,827 115,566 119,132 0 1.321,301
1968 65,414 13,970 508,994 104,562 109.718 18 792,676
1969 67,932 49,226 630,313 154,963 98,512 1,507 992,453
1960 13.225 0 496.908 133,426 95,560 2,390 740,509
1961 9.785 0 439,936 166,061 109,720 2,387 727,878
1962 9,328 0 416,777 139,408 126,190 2,636 693,339
1963 12,043 0 346,963 127.379 106,096 2,207 593,688
1964 12,477 0 425,414 131,658 113,242
1966 8,308 0 297,887 152,998 104,166 715 564 084
1966 12,410 0 206.647 100,268 77,316 0 396,641

TERMINAL AND TRANSFER During the same period the covered storage area
FACILITIES remained about the same but 1.6 acres of open

storage was added . By 1967 about 87,000 square feet
The terminal facilit ies at Olympia as of 1952 of covered storage area and 12 acres of open storage

j and 1963 are summari zed in Tables 10-S and 10.6, had been added ,
respectively , and are show n on Figure 10-2. From Detailed information is not available for the
1952 to 1963 there was a decrea se of about 500 minor terminal facilities existing in these basins.
lineal feet of berthing space in use for cargo handling.

TABLE 10.6 TermInal facilities Olympia Are. 1962

Depth 18’ & Less Depth 18’- 40’ Depth 40’ +
Berth Berth Berth Covered Open

No. of Specs No. of Specs No. of Specs Storage Storage
Berths In Feet Berths In Feet Berths In Feet Sq Ft. Acres

General Cargo 1 500 4 2.000 0 0 100.500 3.4
Su* GraIn 0 0 0 0 0 0 0 0
Fo,’eet Products 15 2,431 0 0 0 0 0 0
Sulk Petrolsum 2 130 3 420 0 0 0 0
Other Dry Sulk 2 450 0 0 0 0 0 0
Other Liquid Sulk 0 0 0 0 0 0 0

Totals 20 3,501 6 2~420 0 0 100,500 3.4

Cosisvuctlen 9 RUpSIr 1 280 0 0 0 0 0 0
3 830 0 0 0 0 0 0

tO ’S
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TABLE 10-6. Terminal facilities Olymp ia Are. 1963

Depth 18’ & Less Depth 18’ - 40’ Depth 40’ +
Bertii Berth Berth Covered Open

No. of Space No. of Space No. of Space Stor age Storage
Uss Berths In Feet Berths In Feet Berths In Feet Sq. Ft. Acres

General Cargo 1 300 4 2,000 0 0 101,014 5.0
Bulk Grain 0 0 0 0 0 0 0 0
Forest Products 17 2,255 0 0 0 0 0 0
Bulk Petroleum 4 275 1 150 0 0 0 0
Other Dry Bulk 2 450 0 0 0 0 0 0
Other Liquid Bulk 0 0 0 0 0 0 0 0

Totals 24 3,280 5 2,150 0 0 101 .014 5.0

Construction & Repair 0 290 0 0 0 0 0 0
Mooring 0 0 0 0 0 0 0 0

WATERFRONT AND INDU STRIAL LAN D facilities and light to heavy industries. In 1965 the
Port of Tacoma adopted a Comprehensive Plan for

The existing and potential sites of water-trans - developing a deep-water terminal on the east side of
por t-oriented industries and terminal facilities in the the Nisqual ly River. The proj ect would provide 12
Nisq ual ly-Deschutes Basins are indicated on Figu re ber ths 1 .000 feet long with depths from 55 to 85
10-3 and summarized in Table 10.7 . In this Table feet. A channel would be dred ged 800 feet wide ,
the net areas are the gross areas less rig ht-of-way for 3,000 feet long, an d 55 feet deep. In addition , the
streets and highways. The following discussion refers east bank of the Nisqua lly River would be stabilized
to site numbers shown on referenced Figure and throu gh a distance of 16 ,000 feet , to preserve water
Table: quality by isolating the terminal. The west side of the

Site No. I in Budil Inlet includes the existing river could remain as an undisturbe d scenic and
development of the Port of Olympia and its plan for wildlife area. As the Nisqua lly Rive r is the boundary
future development which will mak e additional space line between Olympia and Tacoma port districts ,
suitable for light to medium industries as well as this development is a possible joint venture .
req uired terminal facilities. Additional dredging and
filling will be required to develop this site.

Site No. 2 is loca ted in the Hawk’ s Prairie area SMALL BOAT HARBORS
partly in the Deschutes Basin and partly in the
Nisqually Basin . The property is available and suitable The small boat facilities existing in 1966 on salt
for light to heavy industry . Adjacent terminal faci li- water are shown on Figure 10-4 and identified in
ties can be develop ed for any draft . Table 10-8 . Shown on Figure 10-S are about five

Site No. 3 at the mouth of the Nisqually River miles of salt water shoreline that are considered
is suitable for development of deep draft terminal suitab le for potential marina development.

TABLE 10.7. Water front & industrial )and —Nlsqually-Deschutes Basins—1963

Acres in Use (Net) Acres Potential
Veisel Water

Site Terminal Repair & Oriented Favorable Lets Favorable
Number LocatIon Facilities Construction Industry Total Groet Nt  Gross Net

1. Olympia 61 7 76 134 540 405 0 0
2. Hawk’, Prairie 0 0 0 0 3,000 2,250 0 0
3. Niequally DelIa 0 0 0 0 1,300 975 0 0

Total 51 7 76 134 4,840 3,630 0 0

10-6 
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TABL E 10-8, Small boat harbors—NisquaIIy-Deschutes Basjns

State Transient Boat
FacilIty Stats Marine Launching Ramp Rental Moorags
Number Facility Name Park Park Public Private Public Private

OESCHUTES BASIN

1 Puget Marmna X
2 Boston Nertor MarIna X X
3 B.yalds eech X X
4 Weet Bey Marlne X
S Se M.’t Mvmna X X
6 Olym pIa MarIna x x
7 Olymp Ia Yacht Club X
8 Johnson Point MarIna x
9 Henry’s Resort X

NISQUALLY BASIN

10 Luhr Beach Resort X

TOTALS 0 0 0 10 0 6

FUTURE NEEDS
The future navigation needs of the entire Puget TABLE 10-9. (ContInued)

Sound Area have been projected through the year
2020 with a framework plan developed for satisfying Needs By
these needs by individual basins. Table 10-9 summar- ltei~e UnIt 1960 20001 20201

izes the navigation needs for the Nisqually-Deschutes
Basins as derived in Solutions to Navigation Needs. Harbors & Channels Rsqu Wsments

TABLE 10-9. Nlsqually-D.echut.s Basins-future Feet 
40

navigation needs Bulk CarrIers 71 71
Tankers

Needs By
Item UnIt 1960 20001 ~~~~ Land Requirements Acres

— Terminal and v tar-
Watirborne Commerce traniport.orlanted
General Cargo 1,000 60 Industry 310 2,250 3.760
Bulk Grain Short Tons 0
Forest Products 580 Smell Boat Harbors Wet 1,170 1,950 2,700
Bulk Petroleum 170 Moorugee2
Other Dry Bulk 260 _________________________________
Other Liquid Bulk 

____ Only aasr.gets tonnags projected after 1980.

Totals 1,070 6 400 22,200 2 Taken as summer wet moorags dsmand.
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MEANS TO SATISFY NEEDS
These basins are expected to experience a SMALL BOAT HARBO RS

modest increase in general cargo and forest products.
Improvement of existing facilities and development Listed in Table 10-10 are the sites in the
of additional areas in Budd Inle t will be required to Niaqually-Deachutes Basins suitable for development
meet these needs. Major developments to meet of small boat harbors. These sites are shown on
expected increases in buLk commodities will have to Figure 10-5. Mthough alternative sites are also
be made in the Nisquafly River Delta area. available the sites selected are the most favorable in

this Basin.
A tentative schedule of development to meet

TERMINAL AND INDUSTRIAL 1980 , 2000 and 2020 needs for these basins as well as
LAND REQUIREMENTS spillover demand from the Puyallup Basin , is con-

tain ed in Table 10-10. Benefits and costs for projects
As noted in Table 10-9 , approximately 4,800 recommended to meet 1980 pleasure boating demand

acre s of terminal and industrial lands should be are also show n as are the estimated costs for
developed by the year 2020 to meet projected needs. additional projects required by 2000 and 2020. Costs
This includes 134 acres already developed for t hiS shown are for general navigation facilities and naviga-
purpose. Examination of Figure 10.3 and Table 210 tion aids that may require Federal assistance in
shows that these needs can be satisfied in par t by full financing and construction. General navigation facili-
developmen t of partially developed areas in Budd ties consist of breakwate rs , entrance channels, and
In let. However , the majority of newly-developed turning basins and the navigation aids are normally
lands is expected to occur in the Nisqually reach lighted dolphins and breakwater lights. Costs are
area , average values and are based on actual construction

or detailed study cost estimates for small boa t harbor
HARBORS AND CHANNELS projects in the Area. Average benefit values were

derived using standard methods employed by the
To accommodate projected vessel drafts shown Corps of Engineers, data from the && 1)~

_
~sure Boating

in Table 10-9 , channel improvements should be made Study ,” and other studies performed for small boat
as shown below : harbor projects.

Estimated
Channel Estimated Benefit
Depths Estimated Annual Estimated Cost

Period Channel In Feet Costs Costs Benefits Ratio

1980 West W.W. Budd Inlet 40 $1,853,000 $101,000 138,400 1.4

1980-2000 West W.W. 46 1,360,000 75 ,000 Not Est. Not Ea t.

East W.W. (Govt. W.W .) 46 2,353,000 150 ,000 Not Est . Not Est .

Nisqually Delta 1 55 2,400,000 160,000 Not Est . Not Est .

1App,o*Imelsly $3 million additIonal wIll be required for bank stabilization of 16.000 feet of the right bank of Nisqually
RIver (Flood ConVol).

10-13
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TABLE 10-10. Small boat ha’bor sites—Niaqually-Deschutes Basins

Tentative
Schedule of Dsvelopment

Site Wet Water-Land 1980 2000 2020
P4o. Location Moorages Area.Acres4 Wet Moorages

1. Olympia 230 19 230
2. Budd Inlet—East Side 1680 140 1,000 680
3. Henderson Inlet 530 44 530
4. Nisqually FIats—East 1,180 98 1,180

Total 3,620 301 230 2,180 1,210

Summary of Benefits and Costs

1980 2000 2020
Construction Average Annual Average Annual Construction Construction

costs3 Costs12 Benefits Costs3 Costs3

$459.000 $29,400 $42,600 54,386.800 $2,435,300

1 Annual interest and amortization charges of general navigation facility construction costs, including aids to navigation are
computed for 50-year economic life at a rate of 4-5/8 percent.

2 I ncludss allowance of $25 per wet moorage for annual maintenance and replacement costs.

~ Includes allowance for Engineering, Dasigi, Supervision and Administration costs.

~ Using relationships based on Shi lahola Marina wet moorage land and water ares requirements are est imated at 0.056 acres of
weter area for moorage and maneuvering and 0.028 acres of land for parking and services per boat.

Note: Not contained in the area r quirements are land needs for launching ramps which will generally be incorporated with
moorage facilities. Launching facilities requir . about 1.5 acres of land for ramps and parking for each lane provided.

Factors Influencing Implementation of Plan delta area in conjunction with navigation improve-
ments.

Conflicts with conservation interests regarding Navigation development in the Nisqually-
navigation development in the Nisqua lly Delta need Deschutes Basins may be facilitated by cooperative
to be resolved with balanced land use planning to efforts between the Port of Olympia and Port of
meet , insofar as practicable, the needs of both Tacoma . The channel improvements planned for
interests. Improvements to the main stem of the implementation prior to 1980 in the West Waterway
Nisqually River are required for flood contro l , bank of Budd Inlet will require the designation and
stabilization and for control of sedimentation the retention of suitable disposal areas for this purpose.

I
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p
WEST SOUND BASIN

DESCRIPTION
The saltwate r boundary of these Basins is 100 feet . Shallower waters and tide flats are generall y

composed of all the many inlets and bays along the found at the heads of these bays. Tb. Basins have a
west side of Puget Sound and Admiralty Inlet total of about 953 miles of saltwi ter shoreline. There
together with Port Discovery and Washington Harbor are several organized port districts in these Basins.
to Sequin Bay along the Strait of Juan de Puce. Most For the most part , these port districts are small and
of these inlets and bays have natural depths of over provide mostly small boat facilities.

PRESENT STATUS
HARBORS AND CHANNELS Port Orchard

Port Orchard Bay is on the southern shore of
Port Townsend Sinclair In let at the south end of Port Orchard

Port Townsend Is on the north shore at the Channel. Connection to Puget Sound by way of Port
entrance to Port Townsend Bay and 86 nautical miles Or’hard Channel around the north end of Bainbridge
from the Pacific Ocean . The bay has depths of °~‘~~ Island has a controlling depth of about 20 feet but
70 feet but the depths at the wharves range from 12 around the south end of Bainbridge Island by way of
to 20 feet along the faces. The Federal project 55 i~.ich Passage the available depth is over 50 feet. The
shown on Figure 11.1 authorizes construction of a Federal project for Port Orchard , shown on Figure
mooring basin and breakwater ; the basin with an area i 1-4, authorizes the remova l of a shoal near Point
of 125~ acres and depth s of 10 and 12 feet in the Clover in Rich Passage to a dept h of 4O feet. A depth
inner and outer sections, respectively, a gravel and of 41 feet was available in the shoal area in 1964.
rockfill breakwater 1,946 feet long and removal of Brom._rton
a portion of the existing breakwater . Bremerton is on the northern shore of Sinclair
Shelton Inlet , see description of Port Orchard Bay . Bremerton

Shelton is located at the west end of Oakland 1 131 nautical miles from the Pacific Ocean .
Bay and is connected to the waters of Puget Sound
by way of Hammersiey Inlet . A Federal project Kingston
shown on Figure 11-2 authorized dredg ing of a Kingston Harbor is on the northern side of
channel 13 feet deep and 150 feet wide. The Apple Tree Cove and the western side of Puget
controlling depth In the project channel In March Sound. Offshore depths are over 100 feet. A Federal
1965 was 6.7 feet, but a channel 10.5 feet deep and project at Kingston Harbor , shown in Figure 11.5 ,
100 feet wide was available by deviating from ~~ authorized construction of a breakwater and entrance
established channel , channel which was compLeted in 1967.
Port Gamb~

Port Gamble Harbor Is on the western shore at Minor Harbors
the entrance of Port Gamble, a bay near the entrance Other small harbors with wharves and piers for
to Hood Carre l. POrt Gamble Is 104 nautIcal ntIlea ferry landings and/or other local traffic in the West
from the Pacific Ocean. The Federal project for Port Sound Basins are
Gamble Harbor shown on FIgure 11-3 authorizes 1. Vashon Heights Landing, Portage, Burton ,
dredging of a deep water channel at the entrance to Docklon, Tahlequah, Usabuela and Cow on Vashon
POrt Gamble Bay. As of June 1965 the controlling island.
depth of the dsannel was 27.7 feet før a width of 100 2. Port Mad ison , Wlndow,Creo.ote , Eagledale,
feet. The project is Inactive” became of lack of Port Blakely , and Manzanita on Bainbrldgs Islan d.
en.o~~cjv ~ Iflc.tIost and local interest. 3. Hansvllle, Indlariola, Manchester , Harper ,
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Southworth on the west side of Puget Sound , Glen WATERBORNE COMMERCE
Cove.

4. Hadlock , Mats Mats and Port Ludlow on the Separate statistics for waterbo r ne commer ce in
west side of Admiralty Inlet. the West Sound Basins are publis hed only for the

5. Diamond Point and Blyn on south side of ports of Port Townsend , Port Gamble and Shelton ,
Strait of Juan de Fuca . which is taken to be essentially the traffic through

6. Bangor , Seabeck , Brinnon , Pleasant Harbor , Hammers ley Inlet. These statisti cs are shown in Tab le
Holly , Eldon , Hoodsport and Union on Hood Canal. 11-1 , 11 -2 , and 11-3 , respective ly. The traffic in the

7. llahee , Keyport , Pou lsbo , Brownsville on the many minor ports in the West Sound Basins is lumped
west side of Port Orchard Chan nel. with total tonnages which was published for “Other

8. Fragaria , Olalla , and Gig Harbor on the west Puget Sound Area Ports , Washington ” but dis-
side of Colvos Passage. continued in 1965.

9. Sylvan on Fox Island. Table 114 shows the aggregate of all traf fic for
10. Gertrude , Bee and McNeil Island Peniten - Port Townsend , Port Gamble and Shelton noted intiary on McNeil Island. Table 11- 1 , 11. 2 , an d 11-3 , resp ectively.
11 . Vega on Anderson Island. - Table 11.5 showing the traffic for “Min or Puget
1 2. Horsehead Bay, Home , Lakebay , and Glen. Sound Ports ” is included here as a substantia l portion

cove on Carr Inlet. of this tonnage and is related to the many minor13. Herron I sland. ports in the West Sound Basins.
14. Allyn , Wind y Bluff and Herron on Case

Inlet.
15. Grant on Pickering Passage.
16. Car lyon Beach on Squaxin Passage.
17. Quilcene Boat Haven on Quilcene Bay.
18. Nordland on Ma rr owstone Island.

TABLE 11-1. Water-borne commerce for Port Townsend . in short tons

FOREIGN AND DOMESTIC COASTWISE

General Bulk Forest Bulk Other Other
Cargo Grain Products Petroleum Dry Bulk Liquid Bulk Totals

1968 4,666 0 46,930 10.234 170,797 0 232,627
1959 3.761 0 46,643 13.734 169,088 0 233,226
1960 6.517 0 42.200 31,029 158,613 0 238 ,359
1961 6.630 0 41,799 14.582 162,529 0 225,540

1962 5,084 0 32,719 20,376 145,243 0 203.422
1963 14,380 0 26,099 9,246 108.515 0 158,240

1964 39,262 0 8,814 13,855 109,585 0 171 ,516
1965 8.145 0 60,882 7,115 25,541 0 101 .683
1966 10,488 0 124,655 

- 
14,739 42,542 0 192,424

196
1962 DOMESTIC INTERNAL
1963
1958 45,702 0 184,118 16,517 161,627 0 407.964
1969 50.877 0 211804 17,483 159,132 0 439,296
1960 93,716 0 263,078 16,979 202,210 0 532.983
1961 53,000 0 223,101 18,134 266,044 0 575.983

1962 55,643 0 218,312 18,034 313,765 0 605,654
1963 67.029 0 197,951 20,674 307,825 0 593,479
1964 56,537 0 213,858 21 ,713 434,501 0 725,609
1966 59,122 0 273,000 36,959 381,872 0 750,953
1966 76.000 0 141,630 37,996 439,663 0 695.289

11- 7
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TABLE 11-2. Water-borne commerce for Port Gamble, in short tons
-
~ FOREiG N AND DOMESTIC COASTWISE

Gensrsl Bulk Forest Bulk Other Other
Vest Cargo Grain Products P.trol.um Dry !. ~lk Liquid Bulk Totals

1952 10 0 62.844 0 0 0 62.854
1953 11 0 66.464 0 0 0 66,475
1954 97 0 47,533 0 0 37 47,667
1965 339 0 70,284 0 0 0 70.623
1956 6 0 23,416 0 0 0 23,422
1957 10 0 41,069 0 0 1.098 42.197
1958 0 0 41,239 0 0 0 41,239
1959 20 0 40,510 0 107 0 40,637
1960 0 0 53,904 0 0 0 53,904
1961 10 0 47,885 0 0 0 47,895
1962 0 0 58,881 0 0 0 58.881
1963 8 0 51,392 0 0 0 51,400
1964 0 0 39,260 0 0 0 39,260
1965 0 0 39,264 0 0 0 39,264
1966 Not Segregated

DOMESTIC INTERNAL

1952 0 0 295.694 767 18.092 0 314.553
1953 0 0 292,148 3,378 22,118 0 317,644
1964 0 0 277.291 1,182 11.792 0 290,265
1965 350 0 296,199 2.180 42,967 0 341.696
1956 29,162 0 192.1 78 2.472 0 0 233,812
1957 29.090 0 158,696 0 0 1,430 189,216
1968 500 0 148,471 707 24,404 0 174,082
1959 1,608 0 167,324 0 69.779 0 238,711
1960 216 0 187.122 1,063 51,022 0 239.423
1961 274 0 155,971 0 44,487 0 200.732
1962 0 0 145,367 0 47.063 0 192,450
1963 80 0 124,426 0 0 0 124,506
1964 0 0 163,328 0 46,792 0 210,120
1965 0 0 171 ,067 999 50,037 0 222,093
1966 Not S.greg..d

- —- - - 
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TABLE 11-3. Water-born, commerce for Shelton, In short tons

FOREIGN A ND DOMESTIC COASTWISE

General Bulk Forest Bulk Other Other
Ysir Cargo Grain Products Petrolsum Dry Bulk liquid Bulk Totals

1962

1964
1955
1956
1967
1968
1969
1960
1961
1962
1963
1964 14 0 802 0 0 0 816
1965 0 0 2,004 0 0 0 2,004
1966 2.101 0 0 0 0 0 2,101

DOMESTIC INTERNAL

1962 100.470 0 412,038 63,899 24,735 0 601.142
1953 66,435 0 352,226 53,644 23,858 0 496,163
1964 93,256 0 674.774 61.808 22.716 852.554
1966 105,642 0 758,816 31,199 18,610 0 914,267
1966 123.019 0 491.796 42.771 10,362 0

• - 1967 71,033 0 445,964 26,162 3,942 0 547,101
¶ 1968 Z633 0 266,580 16,998 74,954 0 360,175

1959 2,664 0 312,892 17.544 129,573 0 462,653
1960 180 0 266,142 15,464 98,653 0
1961 10 0 190,688 12.947 93,762 0 297.407
1962 0 0 179.078 13,897 80,765 0 273,740
1963 210 0 146,889 13.779 0 239,186
1964 120 0 114.915 13,954 117,822 0 240,841
1966 0 0 194,882 13.864 106,684 0 315,430

4 1966 0 0 187,119 13,634 100,290 0 3O1,6~~

I

11.9
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TABLE 11-4. Water-borne commerce for West Sound Basins. In short tons

INBOUND + OUTBOUND

General Bulk Forest Bulk Ot her Other
Cargo Grain Products Petroleum Dry Bulk Liquid Bulk Totals

1952 144,682 0 1,078,047 127,737 5,330 0 1,845.796
1953 116,562 0 1,037,500 116,926 549,260 0 1,820,248
1954 162,069 0 1 236 083 125,879 439,986 37 1,964,044
1955 168,703 0 1 ~~~~~~ 

97.149 642,004 0 2,306,854
1966 383,351 0 845,602 129.885 421 ,033 0 1,779,871
1967 391 ,572 0 883,471 78,528 348,092 2,528 1,704,191

• 
- 

1958 53,501 o 687,348 43,456 431,782 0 1,216,087
1959 58,919 0 779,173 48,761 527,679 0 1,414,532
1960 57,629 0 812.446 64.535 510.498 0 1,445,108
1961 59,924 0 659,444 45.663 566.822 0 1,331,853
1962 60,627 0 634,357 52,307 586,856 0 1,334,147
1963 125 .459 0 546,757 43,699 494,648 0 1.210,563
1964 94.933 0 540,977 49,552 708,700 0 1,394,162
1965 67,267 0 741,089 58.937 564,134 0 1,431,427
1966 147,563 0 600,182 66.369 590,187 o 1 ,4o4,3o1

TABLE 11-5 Water-borne commerce-minor Puget Sound Ports in short tons

INBOUND + OUTBOUND

General Bulk Forest Bulk Other Other
Year Cargo Grain Products Petroleum Dry Bulk Liquid Bulk Tota ls

1962 32.868 0 2,156,564 223.818 2,211,490 4,634.123
1953 75.843 0 2,249,623 265,693 1,998,369 o 4,589,528
1954 60,509 0 1,925,520 396,639 2,102,830 o 4,485 498
1965 64,390 0 1,943,923 1,543,266 2,160,842 0 8.712.421
1956 40.319 0 2,108,489 1.667,371 2,117,583 0 5.933.762
1967 22,731 0 1,777,998 1,781,039 3,317,106 0 6.898,873
1958 16,777 0 1,606,633 2,964,678 2,648,943 0 7.237,031
1969 84.518 0 2,036,741 1,925,162 6.529,449 0 10.575.870
1960 36,352 0 1,887,410 2,083,322 5,091,780 0 9.098,844
1961 9,154 0 1,143,269 2,283,798 3,512,372 8,244 6.966.837
1962 69.667 0 1,782,260 2,292,899 3,759,842 1,213 7,896.861
1963 214,486 0 1,501,531 2,283,193 3,647,797 1,758 7,648.764
1964 323.916 7 1,479,660 2,636 .996 3.017,638 1 096 7,459,311
1956
1966

• The following ~iorts and rivers are not includsd: Billingham, Anesortas, Everett, Seattle, Tacems, Olympia, Port Angeles.
Bleins . Port Townsend, Port Gamble. Shelton, Skagit River , Stillaguamish River.

1 1 1 0



TERMI NAL AND areas being used for term inal facilities or for water
TRANSFER FACILITIES transport-oriented industry in these basins. As the

area has only limited railroad service, very little
Although substan tial port facilities have been industrial development has occurred except at the

developed at Port Townsend , Port Gamb le and Bremerton Naval Station, and little is expected until
Shelton the detailed information on these facilities more favorable areas have been exhausted. Nearly
have not been assembled. Neither is there detailed 12 ,000 acres of land in the West Sound Basins are

contained within U.S. Naval Reservations as showninformation on the port facili ties that have been
developed in the many minor harbors in these basins. in Figure 11-6. Other lands are held by Indian tr ibes

in reservations. Also shown in F igure 11-6 are three
alternative sites to Site No. 2 in the Elwha-Dungeness

WATERFRONT AND Basins under consideration by the Port of Port
INDUSTRIAL LAND Angeles.

SMALL BOAT HARBORSWest Sound Basins have a great number of small -
harbor facilities for local and internal traffic , mostly The small boat facilities existing in 1966 on salt
for forest products, bulk petroleum , fishing, sand, water are shown on Figure 11-7 and identified in
gravel and rock. The only harbors having significant Table 11-6. Shown on Figure 11-8 are about 71 miles
ocean shipping are Port Townsend and Port Gamb le. of saltwater shore line that are considered suitable for
Information is not readil y available as to the land potential marina development.

TABLE 11-6, Small boat harbors, West Sound Basins

Number Facility Name Park Park Public Privet . Public Private

Stat. Transient Boat
Facility State Marine Launching Ramp Rental Moorag.

1 Port of Kingston X
2 City of Poulsbo X X
3 Seattle Yacht Club
4 Port of Brownavill. X X
5 Bainbridgs Marine Service X
6 Snug Harbor Marina X
7 Bren~~ton Yacht Club
8 Mann.tts Yacht Club
9 OlympIc Marina x

10 Port Orchard Yacht Club
11 Suldans Boat Works x
12 Sebring Marina X

~ 13 ()uartsr Master Yacht Club
14 Burk Worthington Marina x
IS Larson Marina X

16 Gig s’tar~or x
17 Long Branch Marina X
18 PenInaul. Yacht Basin
19 TrIple iTT Marina X

20 Long Bssch Marmna X
21 Lali. Bay Marina X

22 Glen Cove Boat House X
23 Fair Herbor Mermna X
24 Jarrels Cove X
25 Fay alnbrldps X X
26 lllahee X X

26 LylesResort X
27 8lskel~ .nd X

30 Sllverdale *
31 ChIco Marine X

28 Tov.nof Suquambet *

11.1 1
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TABLE 11-6. Continued

Stat. Transient Boat
Facility State Marine Launchi ng Ramp Rental Moorags
Number Facility Name Park Park Public Private Public Private

32 Tracyton *

33 Coal t)~J~ X
34 Bremerton City Park X
35 State Dept. of Game X

- ,  36 Harper *
37 Southworth X
38 East Gig Harbor X

• 39 Kopechuc k X
40 Penrose Point X
41 Squax in Island X
42 Jar rel ls Cove X
43 Belfa ir X X
44 Twanoh X X
45 Potlach X
46 Pleasant Harbor * *
47 Dosewallips River X
48 Kitsep Memorial X
49 Fort Flager X X
50 Old Ft. Townsend X
51 Fort Warden X
52 S.quim Bay X x
53 S.quim Bay X
54 Shelton Port Commission X X
55 Hood Canal Marm na * X
56 Aldsrbrook Inn X
57 Hoodiport Marina x
58 Seabeck Outboard Service x
59 Trader Mac’s Marina * X
60 Quilcene Boat Haven X X
61 South Point Marina X
62 Mats Mats Bay Marina X X
63 Port Townsend Boat Haven X *
64 Point Hudson Marina-County X *-4 65 Arcadia Point *
66 Graham—County X
67 Harstmne Island x
68 McLwe Cove X
69 Grap.visw X
70 Reach Island Boat Haven X
71 Allyn X
72 UnIon X
73 R.stwhlle Park, Inc. *
74 MIke’s Beech Resort K
75 Miami Beech Resort X
76 Stat. Dept of Gain. K
77 RaInbow Lo~~s *
78 Shine K

79 Twin Spits Resort K
• 80 Marrowwone Resort K

$1 My~tsry 6sy *
82 Point Hudson Marina x
$3 Rhods-Orona Resort K
84 Gardmner—Counly x
86 HlQuss Point Moblls Park — — — .~~~ — —

TOTALS 12 6 34 13 9 21

11.12
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FUTURE NEEDS
The future navigation needs of the entire Puget these needs by basin. Table 11-7 summarizes the

Sound Area have been projected through the year navigation needs of the West Sound Basins as derived
2020 with a frame work plan developed for satisfying in Solutions to Navigation Needs.

— TABLE 11-7. W.st Sound Besins-futuss navigmion

Needs by
Item Unit 1960 2000 2020

Watethorne Commerce None Projected
General Cargo 1,000
Bulk Grain al-san tons
Forest Products
BuNt Petroleum
Other Dry BuNt

S Othsr Llquld Bulc

Harbors & Channels Requwements None Projected

Visual Draft (fsstl N~ns Pro3acted

Suit Carriers
Tankers -

Land Requirements A as  Not Projected
Terminal and nater-Osniport-
oriented induitr y

Smell Boat Harbors Wet
Iioorag.s l 10,920 19,600 32900

‘Talian as summer wet moorage demand.

MEANS TO SATISFY NEEDS
Because of the limited highway and railroad are the estimated costs for additional projects re-

aceeu available In most of the West Sound Area no quired by 2000 and 2020. Costs shown are for
major industrial development or substantial growth in general navigation facilities and navigation aids that - -

water borne conunarce at any one location Is ex- may require Federal assistance in financing and
peeled, construction . General navigation facilities consist of

SMALL BOAT HARBORS breakwaters , entrance channels, and turning basins
and the navigation aids are normally lighted dolphin s

Listed in Table 11-8 are the sites in the West and breakwater lights. Costs aEe average values and
Sound Basins suitable for development of small boat are based on actual construction or detailed study
harbors. These site, are shown on Flgrv-’ 11.8 . cost estimates for small boat harbor projects in the
Although alternative sites are also available the sites Ama. Average benefit values were derived using the
selected are the most favorable In this Basin. standard methods employed by the Corps of Engi-

A tentative schedule of development to meet neers data, from the “Pleasure Boating Study, ” and
19*0, 2000, and 2020 needs Is contained In Tab le other studies performed for small boat harbor pro-
114. Benefits and costs for projects recommended to u cla.
meet 1980 plsuurs bos*Ing demand are also shown as
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TABLE 11-8. Small boat hu’bor slks—W.st Sound B~slns

Tentative Schedule
of Development

Site Wet Water-Land 1980 2000 2020
No. Location Macrages Area-Acres4 Wet Moorages

1 Port Discovery-B .ck.tt Point 250 21 250
2 Ssquim Bay—West 940 78 940
3 Port Townsend 890 74 890
4 O a b B y  700 58 700
5 Sinclair Inlet—Anna polIs 400 33 400
6 Kingston 740 62 740
7 Mats Mats 980 82 980
8 Brownsville 650 54 650
9 Hood~~ort 160 13 160

10 Quilcane Bay—East Side 1.340 112 1.340
11 Manchester 220 18 220
12 Bainbridge lsland—Murdsn Cove 1.880 155 1,860
13 Balnbridgs Island—Lynwood Center 260 22 260
14 Balntaidge Island—Fletcher Bay 260 22 260
15 Dyes Inlet 1,090 91 1,090
16 Hood Canal—Coon Bay 1,090 91 1,090
17 Marrowslone Island—East SIde 2.980 248 2.900
18 Hood Canal—Byvmtsr Bay 2.500 206 2.500
19 Hood CanaI—Thornd yke Bay 1,800 150 1.800
20 Hood Csnal-Wanenville 1,980 166 1,980
21 Hood Canal-Anderson Cove 1.630 136 1,620
22 Hood Canal—Dudcabush 1,360 113 1,360
23 Hood Canal—Union 2.170 181 2,170

Tota l 26.250 2,188 4,310 8,710 13.220

Summary of B.nsfits and Costs

1900 2000 2020
Construction Average Annu al Average Annual Construction Construction

Costs 3 Cos&82 Benefits Costs3 Costs3

$8,684,900 $556,100 $805,600 *17,530.000 $26.65J.600

‘Annu al interest and amortization ciweges of general navigation of facility construction costs, Including aids so
navigation ar. computed for B0.yeer economic lit, at a rate of 45/8 percant.
2tncludes allowance of $26 per wet macrags for annual mslntanancs and rsplk&..ent cOSts.
3lncludae allowance for EnginlSting, Dodge, Supervilon and Administration costs.
~ Using relationships based on ShIIshOIS Marine wet macrage land and water ares requirements e estimated at 0.066 acres of
water area for moor~~ and maneuvering and 0.028 acres of land for puking and services per boat.
Not.: Not contained in the aria requiremsnts e lane needs for leunching ramps which will generally be incOrporated with
moorage facilities. Launching facilities require about 1.5 acres of lend for ramp and puking for each lan. provided.

Factors Influencing Implementation of Plan major projects. Integrated authority with Kitsap and
Considerable public investment will be required Mason Counties constituting port districts would -

to construct the many small bout harbors needed in provide an improved basis for fInancing needed
the West Sound Basins. However, existing authority pleasure boating facilities. The potlution aspects of
is fragmented among numerous small ports which do small boat concentrations near prime shellfish rearing
not have adequate financial capability to undertake areas must be resolved.
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ILWHA-DUNGENISS BASINS
DESCRIPTION

These Basins border the south side of the Strait saltwater shoreline. The Port of Port Angeles is the
of Juan de Fuca including Port Angeles, Freshwater only organized port district . U.S. Highway tOI Ls the
Buy and Dungeness Bay and have about 56 miles of main route through these basins.

PRESENT STATUS
HARBORS .*ND CHANNELS minimum depth of 14 feet and the shoal had a depth

of 25.4 feet , but this portion of the project is inacti ve
Port Angeles is located on the southerly shore because of tack of economic justification and local

of the Strait of Juan de Fuca about 62 nautical miles interest .
eastward from the Pacific Ocean. The harbor is open Minor port facilities have been provided in New
to the Strait on the east and I. protected on the north Dungeness Bay.
and northwest by Ediz Hook. Central depths range
from 90 to 180 feet, decreasing to 30 feet abreast the
waterfront facilities on the south shore. The Federal WATERBORNE COMMERCE
project for Port Angeles Harbor , as shown on Figure
12.1, authorizes the construction of a mooring basin Most of the waterborne commerce for the
for small boats which was completed in 1959 and the Elwha-Dungeness Basins passes through the Port
deepening to 30 feet the easterly ISO feet of a shoal Angeles area and is shown in Tables 12-1 through
near Rayonler Inc. Dock. In 1962, the basin had a 124.

12.1
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TABLE 12.1. Wat er-born , commerce joy Pon Angeles wee, in short fons

FOREIGN IMPORTS

General Bulk Forest Bulk Other Other-
Year Cargo Grain Products Petroleum Dry Bulk Liquid Bulk Totals

1952 126 0 54,174 0 45,864 0 100,764
1953 274 0 44,767 0 29,284 0 74,325

- ~
- 

- 

1954 153 0 116,242 0 31,957 0 148,352
1965 201 0 - 26,177 0 37,772 0 64.156
1956 198 0 19,104 0 36,420 0 55,722
1967 1,062 0 19,871 0 26,385 0 46,318
1968 608 0 73,231 0 28,358 0 102,197
1959 995 0 86,124 0 42,086 1 129,206
1960 10,964 0 99,864 0 86,808 15 197,651
1961 7,209 0 66,528 0 126,134 16 199,887
1962 5,265 0 5.683 0 77,477 0 88,425
1963 56,350 0 20,984 0 29,907 0 107,241
1964 22,344 0 1*2 0 71,945 0 94,401
1965 41.165 0 2.561 0 13 0 43,739
1966 40,844 0 8,686 0 91,547 0 141,077

FOREIGN EXPORTS

1962 7,862 0 268 0 0 0 8,120
1963 16,001 0 16.541 9 42 6 32,599
1964 31.095 0 18,641 8 6,690 2 56,436
1965 43,935 0 31.426 5 1,360 3 76,729
1966 43,924 0 20,597 10 521 0 65.062
1967 38,084 0 2.762 0 413 0 41.259
1968 30.335 0 14,904 0 377 10 45.626
*959 51,164 0 15,254 2 187. 18 66,625
1960 42,888 ‘ 8 6,984 4 91 35 50,010
1961 43,390 0 57,411 104 99 400 101,404
1962 32,889 0 91 ,381 4 56 216 124,546
1963 82,567 0 190,230 54 0 0 272.851
1964 66,937 0 208,894 0 0 34 275,865
1965 80,000 129 289,039 3 789 38 369,998
1966 76,507 0 436,872 292 94 77 513,842

I:
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TABLE 12.2. Water-borne comm rce for Port Angeles Areu. Domestic coaatwlse In short tons

DOMESTIC COASTWISE RECEIPTS

General Bulk Forest Bulk Other Other
Year Cargo Grain Products Petroleum Dry Bulk Liquid Bulk Totals

1952 236 0 0 109,449 19,217 0 128,9o2
1953 186 0 0 105,511 18,352 0 124,049
1954 377 0 0 113.545 23,844 0 137,766
1955 652 0 0 114,464 19,340 0 134,456
1956 226 0 734 112,038 20,821 0 133,819
1957 185 0 0 102,447 9,739 0 112,351
1958 319 0 0 82,731 16,682 0 99,732
1959 128 0 1,006 81,251 14,946 0 97,330
1960 17 0 0 200,199 5,173 0 205,389
1961 0 0 0 151,797 0 0 151,797
1962 0 0 0 131,117 0 0 131,117
1963 0 0 0 113,644 0 0 113,644
1964 0 0 0 116,112 0 0 116,112
1965 0 0 9,190 61,298 0 0 70,488
1966 109 0 431 83,461 0 0 84,001

DOMESTIC COASTWISE SHIPMENTS

1952 98,750 0 0 0 0 0 98,760
1953 64,692 0 389 0 0 0 65,081
1954 122,775 0 0 0 0 0 122,775
1955 79,510 0 0 0 0 0 79,610
1956 86.418 0 0 0 0 0 86,418
1957 88,938 0 1,947 0 0 0 90,886
1958 49,712 0 2,638 0 0 15 52,366
1959 39,280 0 31,539 0 0 0 70.819
1960 5,436 0 15,962 0 0 0 21,388
1961 0 0 15,257 0 0 0 15,267
1962 0 0 20,239 0 0 0 20,239
1963 1,508 0 35,035 0 0 0 36,543
1964 500 0 41 ,398 0 0 0 41,898
1965 0 0 31,547 0 0 0 3’ .347
1966 0 0 20,5Ct 0 0 0 20,501

12-4
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TABLE 12-3. Water-borne commerce for Port Angeles Ares, In short tons

FOREIGN AND DOMESTIC COA STWISE

General Bulk Forest Bulk Other Othar
Year Cago Grain Products Petroleum Dry Bulk Liquid BuNt Totals

1952 107,584 0 54.432 109,449 66,081 0 336,546
1963 81.153 0 61,697 106,520 47,678 6 296,054
1954 154,400 0 134,883 113,553 62,491 2 465,379
1955 124,30* 0 57,603 114,469 58,472 3 354,851
1956 130,766 0 40,435 112,048 57,762 0 341,011
1957 128,249 0 24,580 102,447 ~~~~~~~~~ 

0 290,813
1958 80,974 0 90,773 82,731 45,417 25 799,920
1969 91,567 0 133,922 81,253 57,219 19 363,980
1960 59,306 8 122,800 200,203 92,072 50 474,4~~
1961 50.599 0 139.196 151,901 126.233 416 468,345
1962 38,154 0 117,303 131,121 77533 216 364,327
1963 140,425 0 246,249 113,698 29,907 0 530.279
1964 89,781 0 250,40* 116,112 71 .946 34 528,276
1965 121,165 129 332,337 61,301 47,402 562.372
1966 117,460 0 466.490 83,753 91.64 1 759,421

TABLE 12-4. Water borne commerce for Port Angeles Ares, in short tons

DOMESTIC INTERNAL

General Bulk Forest Bulk Other Other
Year Cargo Grain Products Petroleum Dry Bulk Liquid Bulk Totals

1962 73,733 0 631,856 62.725 77,297 0 845.611
1963 88,894 0 897,708 65,988 95,270 0 1,147,860
1964 111,758 0 494.745 60,082 76,989 0 743,574
1965 132,327 0 579,143 63,299 92,844 0 867,513
1956 157,682 0 699,258 63.033 61,302 0 981,275
1967 152,545 0 597,421 60,125 50,660 0 860,751
1968 152,294 0 472,218 52,243 86,387 0 763,142
1969 153,208 0 690,232 59,340 142,408 0 1,045,188
1960 191.567 0 422,135 60,097 124,083 0 797,882
1961 *93,328 0 467,639 62,563 106,319 0 819,849
1962 204,581 0 345,196 72,696 142,900 0 766,403
1963 245,943 0 260,900 85.832 57,872 0 650,547
1964 227,801 0 283,770 325,083 82,899 0 919,563
1965 239,361 0 332,414 134,015 167,669 0 873,459
1966 225,538 0 679,442 132,663 107.363 0 1,145,006

12.5
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TERMINAL AND TRANSFER From 1952 to 1963 there was a reduction of 200 feet
FACILITIES in berth space with less than 18 feet depth but an

increase of about 200 feet in berths with over 18 feet
Port facilities development in these basins has depth. During the same period the covered storage

been limited to the Port Angeles area as shown on area was decreased by about 18,500 square feet. By
Figure 12-2. Terminal facilities as of 1952 and 1963 1967 about 700 feet of berth space with 30 feet
are summarized in Tables 12-5 and 12-6 , respectively, depth was added.

A TABLE 12-5. Terminal facilities Port Angeles Ares 1952

Depth 18’ & Lees Depth 18’ - 40’ Depth 40’ +
Barth Berth - Berth Covered Open

No. of Specs No. of Space No. of Space Storage Storage
Use Berths In Feet Bertha In Feet Berths In Feet Sq. Ft. Acres

General Cargo 2 1.425 9 2,337 0 0 24,990 0
Bulk Grain 0 0 0 0 0 0 0 0
Forest Products 5 1,765 2 625 0 0 0 0
Bulk Petroleum 2 200 1 150 0 0 0 4 0
Other Dry BuNt 2 330 0 0 0 0 0 0
Other Liquid Bulk 0 0 0 0 0 0 0 0

Totals 11 3,720 12 3,112 0 0 24,990 0

Construction & Repair 0 0 0 0 0 0 0 0
Mooring 10 920 3 560 0 0 0 0

1
TABLE 12-6. Terminal facilities Part Angeles A,. 1963

Depth 18’ & Lees Depth 18’ - 40’ Depth 40’ +
Barth Berth Berth Covered Open

No. of Specs No. of Space No. of Spice Storage Storage
use Berths In Feet Berths In Feet Berths In Feet Sq. Ft. Acres

General Cargo 4 1,092 7 1,991 0 0 6,500 0
BuNi Grain 0 0 0 0 0 0 0 0
Forest Products 4 1,090 0 0 0 0 0 0
Bulk Petroleum 0 0 3 1,340 0 0 0 0
Other Dry Bulk 4 515 0 0 0 0 0 0
Other Liquid BuNt 1 830 0 0 0 0 0 0

Totals 13 3,527 10 3,331 0 0 6.500 0

Consvuctlon a RepaIr 0 5,222 0 0 0 0 0 0
MoorIng 0 935 0 282 0 500 0 0
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WATERFRONT AND INDUSTRIAL LAND Site No, 2 located at Green Point a few miles
east of Port Angeles is a potential site for light to

The existing and potential sites of water -trans - heavy industries. This site is adjacent to deep water.
port-oriented industries and terminal facilities in the Although not locat ed in the Elwha -Dung eness
Elwha-Dungeness Basins are indicated on Figure Basins three alternative sites to Site No. 2 are under
2-3 ai.d summarized in Table 12-7. In this Table consideration by the Port of Port Angeles. These are

the net areas are the gross areas less rights-of-wa y for shown in Figure 11-6 , West Sound Basins.
streets and highways. The following discussion refers
to site numbers shown on referenced Figure and
Table. SMALL BOAT HARBORS

Site No. 1 in the Port Angeles Harbor area
includes the existing development by the Port of Port The small boat facilities existing in 1966 on salt
Angeles and private interest as well as areas availab le water are shown on Figure 12-4 and identifi ed in
for future developm ent. Much of the presently Table 12-8 .
undeveloped area included in Sitt~ No. 1 will probably Shown on Figure 12.5 are about 7 miles of salt
be taken up by expamion of ethting industries but water shoreline that are considered sui table for
some space may be available for additional light potential marina development.
industries.

TABLE 12-7. Water front & Industrial lend—Elwha-Dung.nses Baslns—1963

Ao’es in UI. (Net) Aaes Potential
• Vesse l Water Lee.

Sit. Terminal Repair a Oriented Favorable Favorable
Number Location Facilities Construction lnduawy Total Gross Net Grme Net

1. Port Ang.les Harbor 87 15 106 207 1000 750 0 0
2~ Green PoInt 0 0 0 0 280 210 0 0

Total 87 15 106 207 1,280 960 0 0

TABLE 12-8. Small boat h bors existing, Elwha Dung.ness Basins

State Transient Boat
Facility State Marine Launching Ramp Rental Moorage
Number Facility Name Park Park Public Private Public Private

1 Dunganaes Splt X X
2 ThunderbIrd X X
3 Port Angeles Boat Haven X

4 Dunganees County — _~~~~~ —
TOTALS 0 1 2 1 1 1

12-7
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0 NOTES:
I. NUMERALS REFER T~ DESCRIPTIONS IN PORT SERIES NO. ST
2. TRANSIT SHEDS A RE SHOWN AS CROSSHATC HEO SUILDINGS
S DATE AS OF JANUARY 1965 
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FUTURE NEEDS
The future navigation needs of the entire Puget these needs by basin. Table 12-9 summarize s the

Sound Area have been projected through the year navigation needs for the Elwha-Dungeness Basins as
2020 with a framework plan developed for satisfying derived in Solutions to Navigation Needs.

TABLE 12-9. Elwha-Dungsnsss Basins-future naviga-
tlon nssds

- 

Needs By
Item Unit 1980 20001 2020~

• Waterbotne COmmerce
G.neral Cargo 1,000 620
Bulk Grain Short Tons 0
Forest Products 630
Bulk Petroleum 270
Other Dry Bulk 210
Other Liquid Bulk 0

• Totals 1.730 2.700 4,200

If a bors & Channels Requirements

Vessel Draft Feet
FreIghters 35 40 40
Bulk Cwriers No vesselsof this type
Tankers 45 45 45

Land Requirements Acres
Termin al and water-
transport-oriented
industry 480 830 1.170

Smell Boat Harbors Wet 1.140 1.920 2.640
Macrages2

Only aggregate tonnage Projected after 1980
2 Taken .saummer wet vnoorag.dmnand.

MEANS TO SATISFY NEEDS
Total commerce handled by the Port of Port purpose. These needs can be satisfied by full develop-

Angeles is expected to double by the year 2020. ment of partially developed lands in Port Angeles
Accordingly, expanuon of port facilities will be proper and by development of Site 2, shown in
required to accommodate the expected traffic . Figure 12-3 .

TERMINAL AND INDUSTR IAL HARBORS AND CHANNELS
LAND REQUIREMENTS

Existing depths in Port Angeles Harbor are
As noted in Table 12-9 , app roxImately 1,200 more than adequate to accommodate vessels expected

acres of terminal and industrial lands should be to call at the harbor. Some extens ion of piers and
developed by the year 2020 to meet projected needs. wharfs may be required to reach berthing depth s of
This includes 207 acre s already developed for this some of the deeper draft vessels.
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SMALL BOAT HARBORS construction . General navig ation facilities consi -;t of
breakwaters , entran ce chan nels , an d turning basins

Listed in Table 12-1 0 are the sites in the and the navig ation aids are normall y lighted dol phins
Elwha-Du ngeness Basins considered for development and breakwater lights. Costs are average values and
of small boat harb ors. These sites are shown on are based on actual construction or detailed study
Figure 12.5 . Although alternative sites are also avail- cost estimates for small boa t harbor projects in the
able the sites selected are the most favorable in this Area. Average benefi t values were derive d using
Basin. sta ndard methods employed by the Corp s of Engi-

A tentative schedule of development to meet neers , data from the “Pleasure Boating Stud y, ” and
1980 , 2000 and 2020 needs is contained in Table other studies performed for small boa t harbor pro-
12-9. Benefits and costs for projects recommended to jects.
meet 1980 pleasure boating demand are also shown as
are the estimated costs for additio nal projects re- Factors Influencing Implementation of Plan
quired by 2000 and 2020. Costs shown are for Erosion of Ediz Hook must be arrested in order
general navigation facilities and navigation aids that to retain this natural bre akwater protection for Port
may require Federal assistance in financing and Angeles Harbor.

TABLE 12-10. Small boat ha’bor sites—Elwha-Dungeness Basins

Tentative Schedule
of Development

Site Wet Water-Land 1980 2000 2020
No. Location Moorages Area-Acres4 Wet Moorages

1 Port A ngeles-Additi on 150 13 150
2 Elwha River-East 710 59 360 350
3 Dungeness River-East 2.840 237 300 700
4 East of Green Point 1,430 119
S Oungeness-Sequim 360 29 350

Total 5,480 457 710 800 700

Summary of Benefits and Costs

1980 2000 2020
Construction Average Annual Average Annual Construction Construction

Costs.3 (~~~ 1&2 Bsn.f its Costs3 Costs3

$1,431,400 $91,700 $132,800 $1,612,800 $1,411,200

I Annual Interest and amortization charges of general navigation facility construction costs, including aids to navigation are
computed for 50-year economic life at a rate of 4-5/8 percent.
2 Includes allowance of $25 per wit moorags for ennuil maintenance and replacement costs.
3 Includss allowance for Engineering. Deelgn. Supervision and Administration costs
4 UsIng relatIonships based on Shilahole Marina wet moorage land and water era, requirements are estimated at 0.056 acres of
wet. ea for macrags end maneuvering end 0.028 acres of land for parking and services per boat.

Not.: Not contained in the area requirements are lend needs for launching ramps which will generally be incorporated with
macrage facilities. Launching facilities require about LB acres of lend for ramps and parking for each lane provided.
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SAN JUAN ISLANDS

DESCRIPTION
These Islands to the north of Puget Sound are have natural water depths of several hundred feet.

bounded on the south by the Strait of Juan de Fuca , They have about 376 miles of salt water shoreline. -
to the west by Haso Strait , to the north by the Strait The Port of Fr iday Harbor is the major organized
of Georgia and to the east by Rosario Strait. The port district in this basin .
straits and man y of the channels between the islands

PRESENT STATUS
HARBORS AND CHANNELS minor ports in the San Juan Islands. Probable

decreases in forest products ton nages have been more
The most developed harbor in these islands is in than offset by required increases in general cargo and

Friday Harbor Bay on the east side of San Juan bulk petroleum to meet the needs of local develop-
Island. Friday Harbor Bay is 87 nautical miles from ment.
the Pacific Ocean and has entrance depths of over 40
feet. The town of Friday Harbor has a ferry slip and TERMINAL AND TRANSFER
wharves serving a fishing fleet and local freight boats. FACILITIES
The landing wharf for the University of Washington
oceanographical and marine biological research Detailed information is not assembled for the
station is 0.6 miles northward of the town of Fr iday limited port facilities at the many minor ports in
Harbor. these islands.

Other small harbors with wharves and piers for
ferry landing and/or other local traffic in the North - WATERFRONT AND INDUSTRIAL LAND
east Subreg ions are :

- Deer Harbor , West Sound , Orcas and Olga In the San Juan Islands harbor facilities are
on Orcas Island. limited to ferry landings , log dumps, and piers for

2. Roche Harbor and North Bay on San Juan local small boat and barge traffic . There is no
Island. significant industrial development on the islands and

3. Reid Harbor and Prevost on Stuart Island. none is anti cipated. There are many natural protected
4. Waldron on Waldron Island. bays and inlets where additional harbor facilities can
5. Richardson and Upright Head on Lopez be developed for any future needs.

Island.
6. Decatur on Decatur Island . SMALL BOAT HARBORS

7. Shaw Island.
The small boat facilities existing in 1966 on salt

WATERBORNE COMMERCE water in the San Juan Islands are shown on Figure
13.1 and identified in Table 13-1 .

Although not separated in puulished statistics Shown on Figure l3~2 are about 47 miles of -

of wat erbo rnc commerce inJications are that there nit wate r shoreline that are considered suitab le for
has been increased domestic interr.J tr affic with the potential marina development.

13-I

— ________
, - — - - . - - - - -——- , — - - — --- - -- — —  -— -- -- .-. —,.. — --

- —- —-- - - __. 



4,,
0~

- 

~~~~~. 
r- ’

~

1400 ~~ mr~~ ~~~~~~ \ I I S L A !’l
) 

~~~~~~~~~~~~~~~~ 
-

LEG E N D  
- - . 

-

A St o le Park
£ St .,. Man n. Park
0 lent al Meoro g . — Pr iv ate S c a l e  in M j l . s
• lental Moo regi — Publ Ic 5 0 5 10I__ i , . ~~~~~~~~ I• Yach t  Club
a Transient Soo t Laun ch in g

.::n ~~~~:~~~°::unchIn, SAN J U A N  I S L A N D S
l a m p  — Publit SMALL BOAT HARB ORS

1966

FIGURE 13-113.2

- -  

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~
- — --,.—-— --—— - -- ~~~— 

-.-- - - .  -—.— ~~~~~
-. — —.-—-

~

- -v----——



TABLE 13-1. Small boat facilities exIsting-San Juan Islands

State Trenelent Boat Renta l
Facility Stat. Marine Launching Ramp Macness
Numbsr Facility Name Park Park Public Private Public Private

I Sud s Island Stats Perk X
2 Matla Island Stat. Park X
3 Moran State Park X

4 Provost Harbor State P k  X
6 ReId Harbor Stats P t  X
6 Poesy Island Stat. P k  X

7 Jones Island Stem P.t X

8 Turn Island Stat. Petit X
9 Rowio Reeort X X

10 Bartel s Resort X X
11 West Beach Resort X X
12 VanMoorh.ms Mulna X
13 Deer Harbor Mario. X
14 Roche Harbor Bost.I & Reams X X
15 Port of Friday Harbor- X
16 Jenaen Shipyard X
17 ObstructIon P Molal Resort X X
18 Blu ely Mwlna X X
19 PcI. P Resort X
20 Limsstone Point Resort X
21 Snug Harbor Resort X
22 Srn.llpox Bay-County X
23 Mar Vista Resort X
24 See Bract. Trailer Coral X
25 Sen Juan Island ShIpyerd X
26 Pentleys Resort X
27 OdlIn P k-COUntV X
28 Obstruction Pam-County X

Total 1 7 4 12 0 10

$33
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V

• FUTURE NEEDS
The future navigation needs of the entire Puget TABLE 13-2. San Juan Islands—future navigation

Sound Area have been projected throu gh the year needs
2020 with a framework plan developed for satisfying
t hese needs by basin. Table 13-2 summarizes the Item Unit 

N eeds By

navigation needs of the San Juan Islands as derived in
Solutions to Navigation Needs. Waterborne Commerce

General Cargo 1,000
- Bulk Grain Short Tons

Forest Products
Bulk Petroleum None Projected
Other Dry Bulk
Other Liquid Bulk

Harbors & Channels Requirements

Vessel Draft Feet None Projected
Freighters
Bulk Carriers
Tankers

Land Requirements Acres
Terminal end water-
tranWort-oriented None Projected
industry

Smell Boat Harbors Wet 2.810 4,600 7,650
Moorages’

Taken as summer wet macrags demand.

MEANS TO SATISFY NEEDS
No significant industrial development is cx- 1980, 2000 and 2020 needs is contain ed in Table

pected in the San Juan Islands. Future expansion of 13-3 . Benefits and costs for projects re commended to
terminal facilities will probably be limited to im- meet 1980 pleasure boating demand are also shown as
proveme nts of ferry terminals and small boat land. are the estimated construction costs for additional
ings. projects required by 2000 and 2020. Costs shown are

for general navigation facilities and navigation aids
SMALL BOAT HARBORS that may require Federal assistance in financing and

construction. General navigation facilities consist of
Listed in Table 1 3-3 are the sites in the San breakwaters , entrance channels , and turning basins

Juan Basin suitable for development of small boat and the navigation aids are normally lighted dolphins
harbors. These sites ar e shown on Figure 13.2. and breakwater lights. Costs are average values and
Although alternati ve sites are also available the sites are based on actual construction or detailed study
selected are the most favorable in the Basin. cost estimates for small boat harbor projects in the

A large number of boat harbors of relatively Area. Average benefit values were derived using
small size was considered best to serve the needs of standard methods employed by the Corps of Engi-
the many islands. neers, data from the “Pleasure Boating Study, ” and

A tentative schedule of development to meet other studies for small boat harbor projects.

13.5
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TABLE 13-3. Small boat harbor sites—San Juan Islands
- Tentative Schedule

of Development
Site Wet Water-Land 1980 2000 2020
No. Location Moorages Area-Acres4 Wet Moorages

1 Stuart Is land-Reid Harbor 240 20 240
2 Waldron lsland -Coulitz Bay 340 28 340
3 Sucia 9sland-Fossil Bay 240 20 240
4 Henry Island-Nelson Bay 340 28 340
5 San Juan Islands-

Roche Harbor 190 16 190
6 San Juan Islands-

Friday Harbor 460 38 460
- - 7 San Juan Islands-

False Bsy 1,970 164 1,030 940
8 San Juan Islands-

Griffin Bay 1,180 98 1,180
9 Shaw Island-Parks Bay 340 28

10 Shaw Island-Squaw Bay 340 28
11 Orcas Island-Massacre Bay 340 28
12 Orcas Islend-Qrjndstone Harbor 340 28
13 Orcas Island-East Sound 340 28 340
14 Orcas Island-Deer Point 340 28
15 Blakety Island-

Armitage Island 340 28 340
16 Decatur Island

Fauntleroy Point 340 28 340
17 Lopez Island-Shoal Bay 340 28
18 Lopez lsland -Hunter~s Bay 340 28
19 Lopez Island-Machays Harbor 340 28 340
20 Lopez tslend-Fisherman Bay 340 28

— Total 9,040 748 1.480 1.800 3.040

Summary of Benefits and Costs
1980 2000 2020

Construction Average Annuel Average Annual Construction Construction
costs3 Costsl&2 Benefits Costs3 Costs3

$2,951,400 $189,000 $273,800 $3,624,800 $6,100,400

1 Annual Interest and amortization charges of general navigation facility construction costs, including aids to navigation are
computed for 50-year economic life at a rate of 4-5/8 percent.
2 Includes allowance of $25 per wet moorage for annual maintenance and replacement costs.
3 Includes allowance for Engineering. Design, Superv ision and Administration costs.
4 Using relationships bosed on Shilshol e Marina wet moorege land and water area requirements are estimated at 0.056 acres of
water area tar moorsge and maneuvering end 0.028 ease of land for parking and services per boat.
Note: Not contained In the area requirements are land needs for launching ramps which will generally be incorporated with
moorage facilities. Launching facilities require about 1.5 acres of land for ramps end parking for each lane provided.
5 Bla m e  Addition will serve commerc Ial fi sh ing f lest durIng winter mo nths but vacant moorsges will be available to public
during most of summer boatin g season.

F actors Inf luencing Implementation of Plan projects. Integrated authority with all of San Juan
Conbiderable public investment will be required County constituting a port district would provide an

to const ruct the many small boat harbors planned for linproved base for financing needed pleaaure boati ng
S-an Juan Islands. However , existing authority is facilities. Assistance in planning and financing of

ragmented among several ports which do not have facilit ies should be sought from the State as most of
adequate financial capability to undertake major the recreat ionist s served are tran sient boaters .
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FOREWORD

This stud y of pleasure boating on Puget Sound and Adj acent Waters was
undertaken by the U. S. Army Corps of Engineer s and the Bureau of Outdoor
Recreation in cooperation with the Washi ngton State Department of Commerce
and Economic Development and the Parks and Recrection Commission. In-
formation was obtained on the number of pleasure boats in the 1 2-county
stu dy area and on the existing use and proiections made for future demand
for boating facilities. The pleasure boating needs determined by the stud y
and defined in this report will be used in interagency water resource studies
being made under the aegis of the Pacific Northwest River Basins Commission.
These include the Comprehen sive Water Resource Stud y of Puget Sound and
Ad lacent Waters and the Columbia-North Pacif ic Stud y.

An evaluation of avai lable data on small boating was supp lemented by
f ield investigations includin g boat and air reconnaissance and a questionnaire

— survey made of Puget Sound area boat owners having craft registered with
the United States Coast Guard. The survey measured pleasure boating demand
for moorages . launching ramps , and other marine facilities in each of 19
subareas. In addition , data were obtained on boat char acteristics , fuel con-
sum ption and damage to craft from debris and other causes.

Projections to 1980, 2000, and 2020 of boat ownership and marine facility
demand were correlated with an economic study of Puget Sound and Adjacent
Waters comp leted by the Consulting Services Corporation for the Puget Sound
Task Force in January 1968, and with other pleasure boating studies and
national boating trends.

This report can provide plann ers and other interested parties with a basis
for determining loca l demand for moorages , launching ramps , marine oriente d
camp ing and picnicking facilities , harbors of refuge , and other facilities of
importance to the pleasure boater.

For further information on this study address inquiries to:

Seattle District
Corps of Engineers
1519 Alaskan Way Sout h
Seattle , Washington 98134

Paci fic Northwest Region
-- Bureau ~oF Outdoor Recreation

- 
407 U. S. Court House
Seattle, Washington 98104

For copies of this report wr ite :
Pleasure Boatin g Study
Washington State Parks and Recreation Commission
P. 0. Box 1128
Olympia , Washington 98501

1
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SUMMARY OF FINDINGS AND sual ly high percentage return coupled with a tele-
RECOMMENDATIONS phone survey of non-respondents assures a hig h de-

The pleasure boating study of Puget Sound and gree of reliabili ty for the statistics reported herein.
Adjacent Waters encompassed 1 2 counties bordering An estimated 1 86,000 pleasure boats are owned
0,1 2,500 square mi les of nearly land locked salt water by resi dents of the Puget Sound area . Of these , 62,100
in northwes tern Washington. This water body consists are registere d or documented craft. There are 94 boats
of Puget Sound , Strait of Georgia , Hood Canal , and the per I ,000 popu lation in the Puget Sound area as
Strait of Juan de Fuca , wit h approximatel y 2,350 miles com pared to 40.8 nationwide , and 53 in the Strait of
of beaches and sheltered inlets bordering these inte rior Georgia area , British Columbia. Eig hty-one percent of
waterways. Lake Washingto n, a 39 square mile fresh the pleasure boats are located within the Central Divi-
water lake connected to Puget Sound by the Lake sion , w hile 10 percent are in the West Division and
Washington Ship Canal , was inc luded in this study. nine percent in the North Division. The nearl y two
The stud y area was divided into three divis ions , North , mi llion persons in the stud y area own these 186,000
Centra l, and West. These were further divided into 19 boats in the following categories:
su bareas to provide a more detailed examinatio n of Inboard 18,200
boating facili ty requirements. Outboard 

- 

- - 94,400
Pleasure boat estimates for the stud y area were Auxiliary Sailboats - 

- 

1 ,400
derived from the December 1 966 United States Coast Sai lboats without power 6,300
Guard Registe r and a survey conducted by the State of
Washington Department of Commerce and Econo mic 

Miscellaneous (rowboats ,

Development in 1965. An invento ry of existing canoes , etc.) 65,700

pleasure boat facilities was undertaken by land , Tota l - - 186 ,000
water , and aerial reconnaissance. Marina operato rs
were int erviewed to obtain boater use informat ion , A total of 167 marinas suppl y 15 ,941 rental moor-
and published listings of marine facilities supp le- ages , w hile 185 trailer boat ramps with 221 launching
mente d data obtained from the field investigat ions , lanes are scattered throughout the study area.
Boat characteristics and boat facili ty demand by sea- Twen ty-three State parks and 14 State marine parks
son and location were derived from a quest ionnaire are located along the Puget Sound and Ad iacent
survey of registered boat owners residing in the study Waters shoreline including Lake Washingto n and the
area. l.ake Washington Ship Canal. An estimated nine

Registe red boats resident in the study area are mi les of shoreline are occupied by pu blic and private
estimate d to be responsible for over 95 percent of the pleasure boat facili ty developments . An additional
demand for Puget Sound pleasure boating facilities. 200 miles of shoreline are suitable for development.
Therefore , the Unite d States Coast Guard registe r was Seventy .four percent of pleasure croft owners sur-
consi dered to be a reasonable base fro m which to veyed own outboards while inboard and auxiliary
measure facility demand by a questionnaire survey , powered sailboat owners account for the remaining 26
Approximatel y 1 ,600 questionnaires were mai led percent. The outboards average 15.8 feet in leng th and
to a random sampling of boaters living within the the inboards and auxilia ry sailboats 25.3 and 29.8 feet ,
stu dy area. Information was obta ined on the type of respectivel y. Approximate ly 69 percent of pleasure
pleasure croft owned , seasona l use , demand for moor- boat hul ls are comp osed of wood , 30 percent of fiber-
age and launch ing ramp facilities , harbors of refuge , g lass , and the remaining 1 percent of steel , aluminum ,

~ s rvices desired at moorage facilities , and amount of and other material. All outboards and auxil iary sail-
boat damage incu rred during 1 965 or 1966. Nearly 70 boats are gasoline fue led while about 95 percent
p rcent of the questionnaires were returned. This unu~ of inboards use gasoline and 5 percent use diesel.
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A third of all the boat owners use their craft all permanent summer renta l moor ages in 1 966, moorageyear aroun d, an d near l y a ll use their craft from May demands are projected to reach 57,500 by 1980 ,throug h August. Rental moor age demand also follows 
~ 04,200 by 2000, and 1 85 ,300 by 2020. The demandseasona l patterns wit h more boaters requiring summer for permanent wint er renta l moorages is projected tomoorage than winter moorage. All auxili ary sailboat grow from 26,400 in 1966, to 40,100 by 1 980, 74,300owners and 70 percent of in board owners indicated by 2000, and 1 36,400 by 2020. Launching ramp de-a demand for permanent summer rental moora ge man d is forecast to rise fro m 280 launching rampfaci lities. Onl y 31 percent of the outboard owners lanes in 1966 to 410 by 1980 , 750 by 2000, andindicated a demand for thi s type of facility. A need 1 ,350 by 2020. The demands for camping and pic-for an additional 23 ,400 summ er renta l moorages nic k ing facilities , harbors of refuge , an d moorageand 11 ,600 winter moorages is in dicated for the Puget service facilities are also expect ed to parallel pleasureSound area , based on t he 1966 rental moorage in- boat ownershi pgrow t h.ventory. Covere d rental moorage is demanded by The existing number of pleasure craft in the stud y62.6 percent of the boaters indicating a need for area alread y places an unmet demand on mooragepermanent summer moorage faci lities and by 85.5 an d launching ramp facilities. The current hig hpercent of boaters indicating a need for permanent demand for adequate faciliti es and the growthwinter moorage faci lities, Permanent summer wet that is forecast for the next fifty years can onl ymoorage is in demand by 74.4 percent of these be satis fi ed by su bstantial additional capita l invest-boaters and permanent winter wet moorage by 56. 1 ments. Breakwater- protected small boat harbors ,percent. 
due to hig h development costs , wi ll require public

The demand by trailer boat owners residing in the investment at many locations. Generall y, marinas lo-study area indicate s a need for an additional 92 lanes cated in naturall y protecte d coves or wate rways can
of launching ramp at present. To provide for the non- be expanded withi n the capabili ty of the private oper-
resi dent boater tr ailering his cra ft from outside the ator. However , care ful consideration must be given to
region , this value could be increased by about 34 the type of facilities desired by the boate r and the
lanes for a tota l net need of about 126 launching location of the demand to insure that the facilities are
ramp lanes , used once constructed.

Over 36,000 boat owners now use or would use The hig h demand for picnicking and camping fa-
new sa ltwate r picnicki ng facilities and appr oximate ly ci lities suggests that further stud y be given to deter-
22,000 now use or would use new saltwate r camping mining the need for expandin g these facilities and
facilities. Harbors of refuge are needed by about acquirin g additional sites to serve the recreational
28,000 boaters. Pleasure boat damage during 1965 boater. Harbors of refuge are needed throu ghout the
and 1966 averaged an estimated $850,000 annuall y Puget Sound area, as evi denced by the hig h boater
with the majority of the damage caused by floating response for this far~lity . Consideration should bedebris , given to allocating space within protected small boat

Tota l pleasure boat own ership in the stud y area is basins for craft seeking tempora ry shelter. Also , stud-
projecte d to increase dramaticall y from 186,000 in ies are suggested for providing protected harbors at
1 966 to 290,800 by 1980 , 551 ,100 by 2000, and critical locations specificall y constructe d as harbors of
1 ,037,800 by 2020. Registered and documented own- refuge. The large amount of boat damage reported
ers hip is expected to increas e proportionatel y. The ad. emp hasizes the possible need for a expanded debris
diti onal pleasure cra ft will result in a correspondingl y remova l program. Consideration should also be given
greater demand for boating facilities. Demand for to preventing debris ent ry into nav iyable waters. Man-
moorages is fo recast to grow at the same rate as nas should be planned and managed to minimize
pleasure boat ownership. From a demand for 39,300 adverse environmental effects.

V
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CHAPTER 1 — INTRODUCTION automobile , boat and airplane to supplement and up.
This report provides information on the number dote data from available studies and records. During

and type of registered and non-registered pleasure the course of the reconnaissance many marina opera-
boats owned by residents of the Puget Sound area. tors were interviewed regarding the size and quality
The relationship of boat ownership to population and of their facilities , types of boats handled, and present
the distribution of boats are given by three study area and past patterns of boating use.
divisions: North, Central. and West as shown in figure In addition, the entire shoreline of Puget Sound
2. These divisions ore further subdivided into 19 sub. and adjacent waters was examined to locate sites
areas for a detailed breakdown of facility demand, suitable for marine facility development. Shoreline
(See figure 2.) A comprehensive inventory of salt. areas appearing feasible for development were noted
water booting facilities, including marinas and after considering approach depths, dredging require-
launching ramps, is discussed along with figures ments, land access, parking area, and beach material
showing the location of State shore and marine composition.
parks, public beaches, salmon fishing areas, and
shoreline suitable for development of marine facilities. ~~~~~~~~~ Survey
Facilities located on Lake Washington and the Lake To obtain an accurate measurement of boat facility
Washington Ship Canal connecting the lake to Puget demand, a questionnaire survey was undertaken. In-
Sound are also noted. The current demand is pre- terviews with marina attendants and other studies m di.
sented for moorages, boating services, boat launching coted that approximately 95 percent of the total
ramps, marine oriented parks, and harbors of refuge. pleasure boot facility demand was from United States
Data relating to pleasure boat characteristics, seasonal Coast Guard registered or documented craft owned by
use and damages caused by debris and other hazards Puget Sound area residents. Therefore, the Coast
are given. Projections of boot ownership and future Guard register was considered to be a reliable base
demand for moorages and launching ramps are from which to make the survey. Random sampling
shown for 1980, 2000, and 2020. was undertaken, proportionate to the number of

registered craft in each of the 19 subareas. The 19

~
$mn concentrations, observed boating patterns, and other

related factors. Sixteen hundred questionnaires were

~iiii.IEE~i 
subareas were selected on the basis of population

wAsH 4O~O~ mailed, with seventy percent of the questionnaires re-

~~~vA~~ev,u ~~~

turned. Over 700 were determined to be usable for
data processing.

Data from the questionnaire were expanded to ob.
Ws,a?COM tam facility demand figures for all registered boats. A

•ii~o ~ IT (J~ random sample telephone interview of non-respond.

SEAQI? therefore, the returned questionnaires were assumed to
ents indicated no distinct pattern of non response;

U 
be representative of the total sample (See Appendix).

ê The results of the study were determined as 10CIAILAM

WII percent ranges within which the absolute answer is
43 known to fall with a stated degree of certainty. The

mid-point of this range has been quoted in the data
‘
i.,. $ which follows. The data is assumed to have a 95

percent “confidence level.

Pr.).ctlons

~ 
4) Pleasure boat ownership projections for the years

1 980, 2000, and 2020 were correlated with the eco-
SCALI 

nomic study of Puget Sound and Adjacent Waters
‘i.t p 

~~
. made by Consulting Services Corporation for the Pug.?

Sound Tas k Force and with other pleasure booting
studies and national trends (See Appendix). The
projections were related to forecasted populationPOET SOUND STUDY ARE A growth for each division of the study area. For the
purpose of this study the existing percentage distribu-

F4g~rv 2 tion of pleasure craft by location and type of boat
was assumed to hold constant for the projection pe.
n od. Moorage and launching ramp facility demand

A Fold inventory of existing boating facilities was relationships were also assumed to grow concurrently
undertaken during the summer and fall of 1966 by with pleasure boat ownership.

a 
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_ _ • _‘i•_. ‘.. ——



~~~~~~~~~ ~~~~~~~~ Study Are~ ~Jj_ _ _ _  
~~v~~~~~

_
~i~

_ 
~~~~~~~~~~~~~~~~~~~~~ 

-

~~~~~~~~~~~~~~~~~~~~~~~~~~~~

- -l- ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
-

~~~~~~~~~~~~

‘ 

-

— —,~--. 
-.

~~~~~~~~~ 

—~ Y —~~~~ - ~~~~~~~ 
~~~~~~~~~~~~~~~~~~~~ — up- -—

~~1

— ~~~~~~~~~~~~~~~ 

—

—5-



CHAPTER 2— THE STUDY AREA Fuca winds tend to be higher than on the more pro-

~~~~~ ~~~~ 
tected inland waters with speeds of 16 to 31 m.p.h.
reached over 25 percent of the time (See Figure 3).

Between Vancouver Island In British Columbia and
the mainland of the United States lie nearly 2,500
square miles of almost landlocked saltwater forming 

_______

Strait of Juan de Fuca. These waters lie in a
Puget Sound, Strait of Georgia, Hood Canal, and the 

vA9co uv .

~~~~~~~

Wfrom the snow-copped peaks of the Cascade and
tains with 10 major and 12 minor rivers flowing
setting of 13,200 square miles of forest and moun- ‘~~~~~~~~~~I SLANO

Olympic Mountains, through forests and fertile farm-
lands to broad river deltas on saltwater. The moun-
tains, saltwater beaches, and sheltered inlets along
interior waterways, combined with a bounty of pro-
ductive agricultural land and abundant year-round
water supply, provide a setting which is attractive to SE*TT ( E (I

both business and recreation. The deep water of the
Strait of Juan de Fuca and the connecting deep chon-

are outstanding natural assets for the development of 

T~C0I~ (2)

nels of Puget Sound, Strait of Georgia, and Hood Canal

waterborne commerce. The controlling depth in the
Strait of Juan de Fuca is 200 feet while Puget Sound
has depths of over 900 feet. ANNUAL SURPACE WINDROSES

Climate I 1 y.,.~ ,. ~ ~~~~ I

The proximity of the Puget Sound area to the 1 1 ~~~~~ J_________________________________ p.re.~~ of 0 0 oL.d ~~~~~~

Pacific Ocean, combined with mountain barriers to the I Mllios l I ~i I ~ I II I 
..Ind

east and west, generally produces cool summers and i 14 73 13 ‘~~ “-I~~~ i ’~ I Imild, rainy winters. More than 70 percent of the an- I” I I 11J
• nual precipitation falls within the six-month period 

MU01•• 20 42 II 70-Ic

c.t., ~~...e .1 i~~~ ~~~.3..4

from October through March. Mean annual precipita. h~~~~’ ~~4)•~

tion at sea level varies from over 90 inches at Neah $CA4.I ( I N  flICCNT O~ TIMII

• 8ay, located near the entrance to the Strait of Juan de
Fuca, to less than 17 inches in the Dungeness-Sequim F1~I,S 3
“rain shadow,’ northeast of the Olympic Mountains.
Along Puget Sound the mean annual precipitation TWOJ Cefldl$ons
ranges from 30 to 50 inches. Mean annual tempera- Along the Strait of Juan de Fuca estimated highest
tunes , adjacent to the saltwater body are around 50° F tides are in the ii to 12 foot range and estimated
at most stations. Moderate to dense sea fog is corn- lowest tides are in the minus 3I/~ to minus 4 foot
mon in the Strait of Juan de Fuca in late summer and range. In Hood Canal and at Olympia, on Puget
foil. Sound, the estimated highest tides vary between 15

and 18 feet while estimated lowest tides reach a
Wind Conditions minus 4 ‘/~ 

feet. Elevations refer to mean lower low
The prevailing winds in the Puget Sound area are water.

from the northwest during summer and southeast dur-
ing winter. However, because of topography, winds Ways Conditions
within the area may vary greatly in intensity and Due to the sheltered nature of Puget Sound, waves
direction. Winds are generally light to moderate dun- do not generally exceed 6 feet in height. However, in
ing summer enabling boaters to cruise long distances the Strait of Juan de Fuca waves can exceed 15 feet
over open water. During winter, due to sudden high during severe storms. Wave heights of these magni-
wind potential, boaters tend to confine their saltwater tudes normally occur only during winter. Summer
booting activity to waters near their home macrage or wave heights are much less although they can occa-
launching site. Predominant wind speeds are from 4 to slonally become a hazard to pleasure croft in the more
15 m.p.h. throughout the area. In the Strait of Juan do unprotected fetches.

10



V

ilsi,,.

irks and Public 5.achu 
______WNGHAM ______Many fine state shore and marine parks and public

e shown in Figures 4, 5, and 6. Marine parks are
aches accessible to the Puget Sound pleasure boater 

~~~~~~~~~~T c ~~ TIAL)rmally located in areas having some degree of pro- 4

ction from wind and waves, and are particularly oscAs ~,ited for all forms of water activities including skin
‘LANid scuba diving, fishing, and swimming. Comfort as

eli as picnic facilities are provided at all of the
~ 

P,Id.pirks. Many of the parks also provide camping space ..~.. SAP ~ ou

• r the boaters. Detailed information on facilities at
icli park can be obtained from the Washington State
irks and Recreation Commission.
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FIGURE 4 RECREATI~NAL ENVIRONNENTSTATE PARKS AND STATE MARINE PARKS
NORTH DlVIS~ON—1966

N.m. of
rk Numbsr Park

1 Birch Boy
2 Sucla Island
3 Matia Is land
4 Moran
5 Provost Harbor
6 Pos.y Island
7 Jones Island
8 Turn Island

~ 9 Larrabes
• 10 Boy VI.w

11 DeceptIon Pass
12 Dice Ion Pass
13 Fort
14 $O~1hc db.~

Pf~is’. 411
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FIGURE 5
STATE PARKS AND STATE MARINE PARKS

CENTRAL DIVISION—1966
Namo of

Park Number Park
15 ~amano Island
16 Mukilteo
17 Fay Boinbridge 

•

18 Illahee • . •

• 19 Blake Isb n
20 Saltwater • 

•- •

21 Dash Poin

._,IIl

• • 
____

EVERETT T

• id..ød. 
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POll A SL IS

5 .7 
1SAl..

16

V

/
- I
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‘

Cliii ~~~ 5 
0

OSNAIIA 0 I.;0I S ClIll

STATS 5*1544 PA~SE$ A

$?ATI PA*0

PUIIK IIACIIIS OLYMPIA

SALMON rINSED ~~ FIGURE 6
STATE PARKS AND STATE MARINE PARKS

WEST DIVISION—1966
Name of

Park Number Park
22 Kopachuck
23 Penrose PtIECIEATISNAL ENYINNENT 24 Squaxin Island
25 Jan-all Cove
26 B&fair
27 Twanoh
28 Potfatch
29 Pleasant Harbor
30 Dos.walllps River
31 Kltsap Momorlal
32 Fort FIaql.r

- 33 Old Ft. Townsend
34 Old Ft. Townsend
35 Ssqulm Bay
36 Sequlm loy
37 Dung.n.ss Spit
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TABLE 1
WASHINGTON SALMON CATCH

PUGET SOUND AREA— 1966
Sub. TotsI Total Salmon
Aria Salmon Anglor P.r

Sport Fishing Areas Cod. Catch Trips Trip

Saltwater sport fishing is one of the favorite recre- Neah Bay 4 78,016 62,980 1.24
ational pastimes of Northwest sportsmen , who will Sekiu  5 33,887 92,884 .36
cruise by boot, travel many miles by automobile, or fly East Juan de Fuca
to their favorite salmon fishing areas. Some of the Strait 6 23,748 84,258 .28
popular saltwater fishing areas are shown in Figures San Juan Islands -  7 23,575 96,607 24
4, 5, and 6. Highly popular areas at Neah Bay and Skagit Bay - -  8 5,729 60,157 .10
Sekiu, in the West Division, require four to five hours Admiralty Inlet-Pos-
of travel from Seattle, Everett, or Tacoma. However, session Sound -  9 60,135 163,128 .37
the possibility of catching a fighting chinook salmon Seattle-Bremerton  10 22,533 100,359 .22
entices an increasing number of fishing enthusiasts to South Puget
these waters each year. Table 1 provides information Sound 11 24,235 110 ,875 .22
on saltwater salmon fishing for 1966 by Washington Hood Canal 12 23,575 69,494 .34
State Department of Fisheries code areas.

Total 295,433 840,742

Source: Washington State Department of Fisheries,
Statistics Section
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Econom ic Boss
The 12-county study area of western Washington

has evolved from a sparsely populated region prima-
rily oriented to forestry and agriculture to a moder-

ISOately dense populated region noted for the production
of transportation equipment and forest products. The
major industry is the manufacture of aerospace equip-
ment, ships, and trucks. The forest products industry is
to the manufacture of finished wood and pulp prod-
second, which ranges from the harvesting of saw logs 

_
_

_
__

~~~~~~~

o

~~~~~~~~

7

15h1_~~~~~

h115l 1 2$

ucts. Of the approximately two million people in the
12-county area, the majority ore concentrated in a ~0dense urban band along the eastern shores of Puget 

11 .36

Sound kn own as the Seattle-Tacoma-Everett metropoli-
tan complex. Other population centers in the Puget
Sound area are located in the communities of Bel- 4 3 0

lingham, Bremerton, Olympia, and Port Angeles. The 2 73
study area contains about 60 percent of the popula-
tion of the State of Washington. 

, ~Employment in the manufacturing of transportation • 
6~~equipment and the forest products industry greatly cx-

ceeds employment in all other manufacturing indus- - Itries combined. In addition, other major sectors of 
~63 Ipso 2000 2020employment are services, wholesale, and rental trade,

and government. The large number of people em- COMPARISON OP GROSS REGIONAL PRODUCTployed in the service industry is due to the concentra- WITH PROJECTED POPULATION £ EMPLOYMENTlion of population, as well as the recreational and
tourist atmosphere of the area. The convenience and
abundance of both water and land recreation oppor.
tunities is unique. Future growth in the recreation in- ~~~~ 7
dustry will have a significant effect on services and
trade employment. Gross regional product or the total
goods and services produced in an area is an impor- TABLE 2
tant indicator of economic well.being because it is PROJECTED AVERAGE ANNUAL GROWT H RATE Sclosely related to personal income. OF ECONOMIC INDICATORS

These two indicators usually follow almost identi- Tw.tv. Countisscot growth patterns. In 1963, the Puget Sound areas Ciatral Pug.f Sound and UnIt.dAria Division Adlac.nt Watirs Stat.,gross regional product was $5.8 million. In terms of _____________________________________________

1963 dollars, the gross regional product is expected to Population S Sincrease by 1980 to $11.4 million and by 2020 to 1963-1980   2.4 2.3 1.3$68.2 million. As personal income increases, the 1980-2000  -  2.4 2.3 1.3amount of expenditures for recreational items will rise 2000-2020  - -  2.4 2.3 1.3at a greater percentage increase. The projected popu- Employment
lotion within the 12-county study area is 2.7 million 1963-1980 2.4 2.3 1.8by 1980, 4.3 million by 2000, and over 6.8 1980-2000 -  -  2.4 2.3 1.4million by 2020. Population projects by divisions 2000-2020 2.4 2.3 1.3within the study area are shown in Table 2. Employ. Gross Regional Productment is projected to rise to one million by 1980 and 1963-1980 -  • 4.0 4.0 4.4over two million by 2020. The following table corn- 1980-2000 4.6 4.5 3.9

• pares anticipated average annual growth rate per 2000-2020 t7 4.7 3.9population employment and gross regional product of
the Pug.t Sound area and the United States. Figure 7
presents the projected growth of gross regional prod-
uct, population, and employment in the study area.
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CHAPTER 3—PLEASURE BOATING
ParticIpa tion 100% 99%In the Puget Sound study area, an estimated 34
percent of the population engage in some form of
recreational boating, as compared to a national aver- 83%age of 20 percent (1)~. A study by the Puget Sound
Governmenta l Conference revealed that residents of
the area place a great emphasis on boating with 8.3 69activity days per person expended annually, as com-
pared to a national average of 2.6. (2). The question-
naire survey indicated that an average of 168 hours a
year are spent by registered boat owners on Puget
Sound and adjacent waters with 75 percent of these
hours devoted to cruises of one day or less. 41% 41%

37 38
Non-Resident Boat Use .. - -

;

A telephone survey of eight marinas in the study
area revea led that from 2 to 5 percent of th eir moor-
ages were rented by persons living outside the study -

area. Assuming this percentage range is representative
of all marinas, there are between 300 to 800 pleasure .

boats from outside the study area presently using
moorage facilities within the region. Preliminary data 

~~ FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DECfrom a trailer boot survey undertaken by the Bureau
of Outdoor Recreation during 1967 indicates that as
many as 7,500 Washington boaters, non-resident to BOATING ACTIVITY BY PERCENTthe study area , would presently trailer their craft to
Puget Sound and adjacent waters provided facilities OF TOTAL BOATERS IN 1966
were avai lable. A review of the Lea report (3) indi-
cates that perhaps 300-400 Canadian pleasure craft Fig rs 8annua lly navigate the waters of the North Division
particularly around the San Juan Islands. Number of Pleasure Boats
S.ason The number of pleasure boats in the study area

Figure 8 shows boating activity for each of the was estimated using statistics gathered as a part of a
twelve months. The questionnaire survey revealed that Washington State Department of Commerce and Eco-
one third of the boaters use thoiir craft throughout the rtomic Development personal interview survey in
year testifying to the unique boating environment of 1965 (8). Examination of these statistics for the twelve
the area. Over 83 percent of the boat owners use counties composing the Puget Sound Study Area reveal-
their craft from May through September. This gen- ed that 33% of all pleasure boats, 86% of inboards
erally coincides with the major boating season in the and 48% of outboards are registered. From these per-
Strait of Georgia area of British Columbia, as reported centages and craft registered in the study area in 1966
by Lea (3). estimates were developed for the total number of

boats, in boards, outboards, and auxi liary poweredExpenditures sai lboats. Auxiliary powered sailboats were includedNo direct sources of information are available with inboards in the survey and, therefore, the percentfrom which study area pleasure boating expenditures registered for inboards was also used for these craft.con be extrapolated. However, assuming that local Sailboats without power and miscellaneous craft wereoutboard motor sales bear the same relationship to estimated by subtracting from the total of the inboards,local expenditures as they do nationally, it can be outboards, and auxiliary sailboats and proportioningestimated that approximately $51 ,300,000 was spent the remainder on the basis of the state estimates forin the study area in 1966. These estimates were these craft. State estimates indicated a total boat pop-derived from statistics published by the National Asso- ulotion of 223,000 in 1965 as compared to the 186,000ciation of Engine and Boat Manufacturers and the pleasure craft estimated in the Puget Sound Study AreaOutboard Industry Association, in 1966. Table 3 shows a breakdown of pleasure cra ft
in tile study area by division and by boat type.

Number indicates references listed in the selected
bibliography.
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TABLE 3
TOTAL PRIVATELY OWNED PLEASURE BOATS

PUGET SOUND AIEA—1966
Auxi lisoy Soltboot Mluc.Il.n.ous (i)

DIVISIOn 
__________ - —  - 

Inboard Outboard SaWooot WI. Pow.r Total

North - 1,800 8,600 100 600 5,900 17,000
Central - 14,700 76,200 1,200 5,100 53,200 150,400
West - - . - 1,700 9,600 100 600 6,600 18,600

Total 18,200 94,400 1,400 6,300 65,700 186,000

ØMiscellaneous includes rowboats, canoes, rubber rafts , pram skiffs , etc. Figure 9 indicates the number of each
type of craft by percent.

1.11 a.. . .., . ~... ,.,. In figure 10 the percentage of the total study area
• - 

population within the various divisions ore shown to-
I ~l..I. , S..Ib..I . 

~ gether with the percentage of the total study area
pleasure boats within each division.

I A comparison of boat types in the Puget Sound
area with those over the entire nation and Strait of

I.b ..d 55% ~~~~~~~~~ 
- 

Georgia area, B.C., is shown in Table 4.

O.~0.nd 00.2%
• M.,..II 

C.... .
5 . b  35.3%

too
153
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TABLE 4 Table 5 compares pleasure craft ownership per
p BOAT TYPES 1,000 population for the Puget Sound area with na-

(Distribution by PorcinE) tional and Strait of Georgia, B.C. ownership figures.
_______- The high ownership in the study area can be attrib-

S~~nd UnIt.d uted to the plentiful supply of both fresh and salt
• loot Typ Aria Stotso G.orglo water suitable for boating and to the temperate

Inboard 9.8 7.2 11.2 
climate of the region.

Outboard 50.7 58,2 50.3 TABLE 5
Auxiliary Sailboat . - 0.8 0 3.8 LocatIon Boats per 1000 Population
Sailboat w/o Power  34 6.8 2.7 United States . 40 8
Miscellaneous Craft . . .  - 35.3 27.8 32.0 Strait of Georgia, B.C. . .  - 53
®lncluded with inboards. Puget Sound Area 94

Figure 11 provides a more direct relationship be- - 
Reeist.r.d and Documented Pleasure Boats

tween population and number of boats in each Divi- 62,100 of the pleasure boats in the study area are
sion. Shown are the total number of pleasure cra ft per registered or documented by the Coast Guard. Table 6
1,000 population for 1966, The West has a very high shows these craft by division and boat type.
155 boats per 1,000 population which is 65 percent TABLE 6
higher than for the overall study area and 76 percent TOTAL COAST GUARD REGISTERED OR DOCUMENTED

P9 er an or e entra ivision. PRIVATE OWNED PLEASURE BOATS
PUGET SOUND AREA—1966

Auxiliary
Division Inboard Outboard Sailboat Total
North . .  1,500 4,100 100 5,700
Central - . . .  12,700 36,600 1,000 50,300
West 1,400 4,600 100 6,100

b d — 2 3 3 Total 15600 45,300 1 200 62,100
- 

- 
- 

Pleasure Craft RegistratIon and Control
Nationally, 51 percent of the total number of recre-

MOAN LONOTH —SOO T ational boats on all waters of the United States are
State or Coast Guard registered (1). Forty-seven of the

~~~~ ~~~~~~~~~~~~~~~~~~~~ 
— 155 3 fifty states administer and regulate boating activity

- 
—

~~ 
- 

The State of Washington is one of the few states
— 3 3 7  

leaving this function to the Coast Guard. Twenty-one
- of the 47 states which regulate boating activity num-

MOAN noosus ow es ber all motor boats (regardless of horsepower). One
state numbers all motor boats over 71/2 horsepower

~~~~~~~~~~~~~~~~~~~~~~~ — s3 ., and another all those over six horsepower. Three
— ~~~ 

states require registration of motor boots over five

~5~’ - _ horsepower. These statistics explain, in part, the higher
- - percentage of boats registered nationally than for the

MOAN SUO L CONSUMPTION — GALLONS PD TIAS Puget Sound area, where only boats over 10 horse-
power, operated on the Federal waters of the United

PLEASURE BOAT CHARACTERISTIC S States, are registered.

COAST GUARD REGISTERED BOATS R.glsterad Boat Characteristics
j Boat characteristics were also surveyed in the

IN 1966 questionnaire. Figure 12 provides mean values for
length, horsepower, and fuel consumption for each of

Pigar. 12 the three classes of registered craft.

20
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The mean fuel consumption shown in figure 12 deemed reasona ble to add to the average annual
includes gasoline and diesel fuel for inboards. The population growth rates derived from projected figures
returned questionnaires revealed that all outboards by Consulting Service Corporation.
and auxiliary sailboats surveyed were gasoline Shown in Table 8 ore pleasure boat ownershippowered. About 95 percent of the inboards are gas growth rates for each Division.powered with the remaining 5 percent diesel powered.

The percent breakdown by hull material types is TABLE 8
shown in Table 7. PLEASURE BOAT OWNERSHIP GROWTH RATES

PUGET SOUND AREA— 1966TABLE 7 _____ ____________________— — -

BOAT HULL MATERIAL Average Anneal Growth Rate—Percent
COAST GUARD REGISTERED BOATS Period North Central WestPUGET SOUND AREA—.1966

1966-1980 - - 2-1 /4 3-9/16 1.7/48Material Percentag. of Boats 1980-2000 2-1 /2 3-3/8 2-19/32Wood - -  - 68.6 2000-2020 2-9 /16 3-3/8 1-5/8Steel •  0.1
Aluminum  0.7 Table 9 provides projected total pleasure boats
Fiberglass 30.0 by division for the years 1980, 2000, and 2020; and
Other 0.6 figure 13 summarizes the projections for the entire

study area. Pleasure craft in the area is expected to
100.0 increase by 56 percent from 186,000 in 1966 to

291,000 in 1980 and reach 551,000 by 2000. This is
Pleasure Boat Projection comparable to the expected growth in California

where registered pleasure craft, 10 feet in length andStudies by the Puget Sound Governmenta l Confer- longer, were projected to increase from 283,000 inence (2) and N. D. Lea and Associates (3) served as 1962 to 1,100,000 by 2000 (4).useful guidelines in developing projections for the
study area. Both of these studies related boat pur- TABLE 9

• - chases to personal income projections. The Lea study PROJECTED PLEASURE BOATS (THOUSANDS)
also considered population growth as a parameter for PUGET SOUND AREA— 1966boat ownership projections. Both studies report that
pleasure boat growth rates are expected to be in Division 1966 1980 2000 2020
excess of population growth. The Puget Sound Govern- North 17.0 23.8 39.0 64.7
mental study projected a total pleasure boat average Central - 150.4 245.2 475.7 922.9
annual growth rate of 3 percent between 1965 and West - - - 18.6 21.8 36.4 50.2
1985 (2). This represented about a 7/~ percent annual
growth above the population projections. The Lea Tota l 186.0 290.8 551.1 1,037.8
study projected pleasure boat growth in the Strait of 030
Georgia area, B.C., at an average annual rate of 4
percent between 1966 and 1976 and 3 percent be-
tween 1976 and 1986. In the first period 1.3 percent
average annual growth was considered due to factors
other than population increase and in the second pe-

nual population growth rate of 1.2 percent for this 
a.

annual growth rate of pleasure craft ownership in the 

-

nod 1.0 percent. From NAEBM figures the average osi

United States between 1964 and 1966 was approxi-
mately 2.4 percent, as compared to an average an- lop

same two year growth period. The difference of 1.2
percent can be attributed to such factors as increased
disposable income and greater interest in boating,

DOS 1010although increased disposable income is thought to be
the biggest single element. 

• PROJECTED PLEASURE BOATSIn light of the Puget Sound Governmental Confer.
ence, Lea studies, and national trends, an average ITHOUSANDS) 

-•

annual pleasure boat growth rate of 1.0 percent was Pigar. 13
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CHAPTER 4— PlEASURE BOAT FACILITIES ity of services provided by marina operators and atten-
dants is also an important factor of success, as with

Inventory any business. If a marina site is exposed and requires
Boating facilities now in use were inventoried, extensive breakwater construction and dredging, then

Moorage and launching ramp data were collected from only in special circumstances can the project be
boating facilities publications (5) and from field recon- financed without public aid. The associated costs are
naissance by automobile, boat and airplane. Facilities usually prohibitive to the private developer. Small
used exclusively by rental boats were excluded from boat harbors constructed, with assistance provided by
the inventory as the purpose of this study was to the Federal Government, through the Corps of Er
determine facility needs of the boat-owning public. neers, are shown in Table 10.
Marina attendants were interviewed regarding type of
moorages provided, transient boater origin and desti-
notion, services available, fees charged, items for sale TABLE 10

and plans for expansion. SMAU BOAT HARBORS
As launching facilities other than launching ramps CONSTRUCTED WITH FEDERAL ASSISTANCE

are usually privately owned, this study has defined PUGET SOUND AREA—1966
launching facility demand and need in terms of equiv- Harbor No. shown on maps
alent launching ramp lanes. Other types of launch- PIg. 14, 15, 161 17 FIg. 19
ing facilities, such as hoists or marine railways,
which might satisfy some of the demand for launching Edmonds® - 37
ramps were inventoried. Shilshole Bay Marina - - 50

Blam e 1
Marinas Bellingham 

There ore 167 marinas in the Puget Sound area Kingston 38
supplying rental moorage facilities (figures 14, 15, 16, Port Townsend - - - 155
and 17). This number indudes marinas supplying only Anacortes - - 21
summer moorage. Marinas operated by Port Districts Port Angeles - - - - 158
and private enterprises vary considerably in quality. Lake Crockett 42
Many facilities are outdated and in poor condition ®Maintenance dredging only.
with moorage floats and docks in need of repair.
Access roads are unpaved, parking areas are of m ad- ExistIng Moorag.s

• equate size, and often comfort facilities are lacking or Approximately 16,000 public and private rental

• poorly maintained. Other marinas ore outstanding cx- moorage spaces are available to pleasure craft owners
amples of modern complexes providing complete facil. in the Puget Sound area (Table 1 !J . Seventy-eight per-
ities for the boating public, including fine restaurants cent of these moorages are located in the Central
and shops . Division, followed by 11 percent in the North Division,

Marinas are located on a wide range of sites with and 11 percent in the West Division. The majority of
— some sheltered in coves and river estuaries or inland rental moorages are private, water-based, all-year fo-

waterways, while others are operated as summer re- cilities.
sorts with limited protection. Those located on exposed
shorelines and operated all year around require break- T~~~ ~OSITU SIMS~~I b A T  0000*590 01
water protection. In the North Division, the greatest ~~sor oowso s * — ~wo
concentration of marinas occurs near Anacortes (figure “~~~~ ‘V.. ’.

itoos. Au aso~ia iso
14). In the Central Division, the major share of the LOCAISON 0909 TOSS 0909 2969 TOTAL

P.59TH WN S~ 
W.I D.y WM D.~ WM 06p

marinas are locoted along the Lake Washington Ship SUS M0A 02 22 10 90 60 254

t Canal connecting Lake Washington with Puget Sound 2 193 2 227 6 425
3 375 ISo 401 961
4 76 56and along waterways of Commencement Bay in Ta- I 4 II II 31

coma (figures 15 and 16). Very few marinas are lo- TOTAL 
-
~~~ ~~~ ~ 59. 477 790

DIVISION

- 
— sheltered locations for such facilities. The public facili. 0)0 AlES 6 0

7 772 ISO 90 2 54 1.101

ties that hove been constructed on this frontage are .605 110 3.959 022 6.507
9 II? 130 2 $13 $62

provided with breakwater protection. These include the io so iso 10 56$

cated along Puget Sound frontage due to the lack of

small boat harbors at Edmonds and Sliltshole Bay In ~~ 1 .330 1.104

Seattle. in the West Division, rental moorages are clus- TOTAL II? 2 663 745 ~ 4 204 6112 2~ 20 133.5
*157

tired In southern Puget Sound near Olympia (figure 001$ 5005. IS III SI 565

1 7) 14 55 l IT  ISO
1 5 65 90 12$
16 61 64 II ISOTo be financIally successful marinas requiring cx-

tensive breakwater protection generally need space for 565 31 10 296
19 219 219

a minimum of 200 pleasure craft as well as provis ions —
~~~ 

— —
~~~ 

—
~~ 

—
~~~ 

—
~~ 

-
~
-
~~~

for land-bas.d, revenue-producing services. The quat- ‘LW *0(040
5505 II? 3765 756 690 290 7.654 2.651 11541
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Rental Moorag. Demand Rental Moorag. Need
Table 12 indicates boater preference for perma. The needs for both summer and winter moorage

nent moorage by type of craft, as determined by facilities were taken as the sum of permanent moor-
the questionnaire survey, age demand and a percentage of temporary mooroge

demand with an allowance for sailboats without
TABLE 12 power. Temporary moorage demand for summer and

BOATER PERMANENT MOORAGE PREFERENCE winter facilities was converted to equivalent perma-
BY PERCENT OF EACH nent demand by allowing one permanent moorage

TYPE OF CRAFT facility for 10 temporary rental moorage users. This
PUGET SOUND AREA—1966 ratio, used in the California study (4), was considered

Typ. of Typ. of Moorage Desired appropriate to the Puget Sound area. Conceivably, a
• Croft P.rmonent Summer P.rman.nt Winter greater number of moorages could economically be
• Inboard 70% 72% provided to meet peak weekend demand by transient

Outboard - 31 % 25 )~, boaters, if a separate and higher rate were charged
Auxiliary Sailboat 100 % 89% during the weekend, rather than the current practice of

The estimated number of pleasure boats demand- using a uniform rate throughout the week. The moor-
ing permanent and temporary moorage by summer age faci lity demands are shown in Table 14, with the
and winter season is given in table 13 for each sub- needs also indicated, based on the number of moor-
area. 

TABLE 13 
ages existing in 1966.

PLEASURE BOAT RENTAL MOORAGE DEMAND
BY NUMBER OF BOAT OWNERS®

PUGET SOUND AREA—1966
1.1.94.. ~~~~~ T....p.o.p P.nu,suw..$ T..ip.iuiy
04 Dsm..d S..... , S..sm~ Wiuss, Wh it.
North Division

Subarea: 1 561 3,121 386 435

3 1,376 7,350 966 1,616

Central 

2 1,223 12,484 403 2,486

4 458 6,091 372 870 ~~~~
— 54

~~MI~~~~ bAT 18U MOOMSI NMO

5 1,325 5,789 546 1,243 9 0 5  0506 AMO—TISo

. . PAC*1TDivision iuM.

Subarea: 6 357 2,366 321 248 ‘
~~~~~~~

‘
~~~~

‘05465~~ Mi.. ’.. Nil iit ~ Nil
7 3,159 5,084 3,533 1,864 OIN.d D....9 1666..u N..d D.....9 M.... 9. M.d

No.76 D~o.,on
8 6,371 5,336 6,105 1,927 Sob,. ... I 586 254 402 436 252 ‘542 2.505 425 2,040 660 233 1279 2,191 8,055 1,766 4,599 3 2 143 941 1.152 1.143 961 1524 1.093 56 907 465 56 37910 560 4,380 409 1,927 s .~~~ si 7 ,902

11 815 1,913 869 621 To.oI 5553 790 6763 ~ 383 ~55$ ‘ 825

12 2,956 2,869 2,915 994 C DI....
5 i..o. 6 612 0 672 355 0 355West Division ~~~~ 1,169 2,609 3,019 1,071 2.741

7.352 6,557 765 6.650 6,357 101Subarea: 13 866 3,625 507 1,056 ~~~~ 542 2,225 2.206 745 134 1
10 1,025 565 160 619 545 70

14 1 ,427 6,696 1,181 2,362 II 1.036 211 075 956 0 956
2 3.340 2,952 335 3,095 2,952 11315 713 3,725 548 684 T.d 20 232 12255 7 547 77,517 11540 5 177

16 866 7,500 613 1,243 WSO0i,,I..,
Sob...., IS 1,247 565 652 62) 565 5617 458 5,135 372 1,243 II ~. so 166 .962 1 .435 66 1,269

IS 7 .102 120 977 624 0 62418 866 3,373 866 684 16 1,640 139 1 ,501 747 75 072
17 957 234 731 503 356 24619 1,580 5,991 249 1,056 ii 7 .22) 296 925 946 296 650
79 2,212 279 1,993 360 0 360®Owners may have indicated the desire for moorage To.& 10,557 ~766 57~~ 5235 1 339 3 577in more than one subared. 59 322 1594 1 23.35 ) 26,435 4 056 11 .57$
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NGUft 14 All Yr. ~.cøItl.s Sim.. .’ Only Podlill..
MOOBAGS FACIUUES—.NOBTH OtVI$tON W Dry W. D.y

Facility te~..it. ’ N....., teciite~ 
C.v,s.d Op... Cov.’ad Op... C vMSd Op... C.v.rsd Op... SSrVICMO®

1 Blalne Morina - 102 A, C
2 BirCh Bay Marina   8 - A, B, C, D, E, F, J, M
3 Sandy Point Marina  10 0, E, F. G
4 Port of Bellinghom 90 60 A, B, C, D, J, M
5 Fisbor man’s Coy.  1 A, B, C, D, E, F, M
6 Gramac Morina   4 B, C, D. E, M
7 Hawleys Marina Resort  8 I A , B.c. 0, F, F, G, K. L, M
8 Rosorlo Resort -  36 A, C, D, F, F, G, .1, K , I
9 Bartel’s Resort - - - 16 - - - - - - - - - .  - A, C, D. E, F,G, J , K, L. M

10 West Beach Resort  - 12 - A, C, 0, F, G, H, J, K
11 Van Moorhem’s Marina  43 2  C, D, G
12 Deer Harbor Marina  22  C, 0, F, F, G, J, K
13 Roche Harbor Boatel & Resort - 154 6    -  A, C, D, E, F, G, J , K, M
14 Port of Friday Harbor 40  - . C, 0, F, G, J, K
15 Jensen Shipyard 17   -   - .   A, B. C
16 Obstruction Pass Motel Resort B A, B.C. D, G, K
17 Blak.ly Marina - .  -  4 68 - - -  A, C, 0, F, F, G, K, I

4 18 Skyline Marine Corp. 165 250  - -   -  B. C. 0, K
19 Gateway Marina inc. 5 45  . . .  B, 0, 1, M
20 Bryants Marina   80   B, C. D, J, M
21 Port of Anocortss 50 325   -  - - .   B, C, 0. F, .1, K
22 Cornet Boy MarIna 12 60  A, B, C, 0, E, F, G, I
23 Otis Marina 10  25  B,C, D,G
24 Phil’s Boat House - - . 6 ~~~~~ . -  A,C, D, H
25 Whidbey D.ception Pass Boot Club - - 6 . - -   -  A
26 City of ~oup.viIl. . .  8 -   A, C. 0, F, G
21 Shore Meadows Resort - - 3 5  - -  - -  B, D, F, K, M
28 Sunrise Beach Resort ~2  -    B, D, E.G. J , K, M
29 Langley Marina - - -  -  6  B, C, 0, G, L, M
30 I.. Ow 0.1 Mar, Inc. . - -   - -  -  1 4 -  A, B, 0, F, M

øServices Code
A Ramp
B HoIst
C Moorago
0 Gas & Oil
E Boat Renta’s
F Eating Facilities

G Groceries
H CampIng Space
.J Showers

K Overnight Accom.
L Charters

M Dry Storage

- 
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V

PiOUSIS iS AND SC
MOCIAOI PACIUTMS—~iNtIAL DIViSION

-
. 

AN Ti. P.dIIii .. S...... Only 4.415*.,
Wet Dry Wet Dry

P.dihIyNv.uS.r Nea...I FacIlity Cen’MSd Opi.. C.v.c.d Open C.v.’.d Op... C.vsv.d Opi.. S.Mea®

31 Toten~ B.act, Retort 90 B.c. o, 8, F, G. K
32 G.dd.s Marine Sorv ic. 68 A , B, C. D, L M
33 Robmion Marina 2 3 B.C. 0, N
34 I4th 5tre.t Marino 48 335 8. C. O, F,M
35 Everett Boat Houi. & Manna 3 B. C. 0, 8, N
36 ba tons Marina, Inc. 80 A, B. D, 8,54
37 Post of Edmonds 210 179 ISO B, C, D, 0, J, N
38 Port of kmgsten 316 C. D. F, G
39 Clly of Pouisbo 130 2 A .C. F. G. J. K. M
40 Ssaill. VodslClub 19 C
41 Past of Brownsvhik 99 13 A, C, 0, E, G
42 $ainbrhda. Marine Sorvlc. 25 - C, D
43 Snug Ha~

7ecq Marina 6 20 C, P
44 Bren,.flen YachtClub 99 11 C.P.U
45 Mannette Yacht Club 6 C
46 Oiyns~ic Marina - 9 C. P
47 Part Orchard Yacht Club 40 32 C, D, M
48 Suldans Boat Works 30 20 C, P.M
49 S.bnng Mori no B, C, D, E.G
50 Shiiihol.Boy Marhrsa 1441 50 A , B,C . D. F. M
51 Golden lid.. Marina 75 - B, 0, F
52 Shilohol. Marina. Inc. - 20 39 A, B.C
53 McGir,nisMarino ¶ 4 42 C
54 Sog.tod Marina so ~ B, C, 0
55 Stimson Marina 195 C
56 Frensont Boat Co. 13 100 - - C
Si V.so~oo Mo,ino 3% 5 A .B. C.
58 West Lok. Marina 41 A , C
59 Tililcuns Marina 25 13 A, C, D
60 Seatt le Marina. Inc. 135  -   C
61 Washington Boot Center 35  B.C
62 Boot Ssv..t Marina 25 B.C.
63 UnIv.rsily ioat5oiss 20 140 A ,B. C, D, F, M
64 Wies Marina 15 20 A, B.D, M
65 Kenmo.. Marina 30 67 A, C, 0, 1
66 Uplok. Manna 43 65 20 A, B.C. O. E . M
67 Houghton 46   A. C
6$ Yarrow Boy Marlna 15 6 B.C.D. M
69 M.yd,nbau.ryachtClub 123 10 C, M
70 N.wpoot Yach$ Sosln 56 170 35 50 A , B,C , D, M
71 Aqua Marin.S.rvic. 10 8 6 - A, C,D , E, M
72 RaIniurYad,ttiub 79 C
73 Lak.sI,c,. Maitna 27 36 C
74 LO& WOOd Soot Macrag. 118 A,C
75 5.abom Lasdie Park Boot Hoist . 6 23 37 40 B.C
76 MunIcipal Yacht Macrag. 201 68
77 LahaWo.hingtonYadst Bosln 20 20 150 150 - A. B.C . D,M
78 5.08th, Yacht Club 534 53 20 - -
79 Qu.snClty Yadst 35 93 -
SO $IandiordBaat Co. 50 38 9 4 - S.C.M
$1 Hsutz Mari,ia - 10 15 C
52 Thund.thlrdMarina 30 35 - C
83 Uryants, Inc. 15 20 25 - A . B.C. D. C. F, L, M
54 Dunny’slaxa.Martne 62 14 A.C.D
85 Faicvi.w Baat Seivics 3 8 - C
56 W.h35$.rVach$CIub 30 27
57 W.tt Share Marina 41 - - C, N
55 MorIno Mart 138 33 - C
$9 Lsger Marks.Chaners 39 - - C. D,J , L
90 Pug.tSound Marina 93 9 C
91 Weitern Y~cM BasIn 6 - C. M
92 Ocv.’sCovs 2 14 C
93 Tom Wh..hr$oat Saius 35 25 - C
94 EwhngSt. Maarlngs 6 40 5 I
95 SoIman$.yMaolna 509 12 C,D
9$ u~~~~,.n 50 i s.c
97 L.ckho,enMacina 55 25 5 C.E
95 krg.MarIno 58 10 A, C
99 S.acr,.tMarina 104 86 7 A. I.C . D. E, P .G . M

100 Trlpl.&Iverett 10 4
101 MtheqMarisia 32 ISO IS C, D
102 Nelsen IHantin 4 4 3 A,C
103 PICnUIrMD,IISc Ford 7 76 1 10 B.C
104 lJ shd.M~ lise 4 105 25 B. C
105 SeeM PaM 5.04 K6ven 2 72 - 50 5,0
106 Quesier Master Yacht Club - - 1 - c
101 SuM Wcs*ulngNti Marina $ ~~05 LarsenMarin. 6 46 S,C, D
509 b~~.od Menu. II 204 B.C. 0, 8, F, G. M
110 T MarIne 55 25 A, C,D.J
III Mirina 60 56 115 35 B. C, D, E, P, M
112 LIeyd’sFloat 72 43 C
15 3 Hyi.b. ’. Seat Haus. 30 20 50 - I, C, 0, N
114 Pestyodit Sosin 31 35 10 S,C. D,LF. L.M
515 $iu4,1.mea~~~ina 2$ 33 552 - B.C,D,M
116 P0MkI~~PIISI5I.$C,0fI 75 3 l C D
$17 Cor,ei Seet He... 55 - C. D.t
III T.t.n SeaPNav.n $0 - 30 20
519 C.dthg.ut Mcnlno - 14 28 - - - S. C.M
120 Teseme VoditCiub 130 $5 II I - . - A,B,C ,D. F,M
12$ Oly.Ilanemo $6~ 57 - - - . .  A,C,D,LP. M
522 Pehiw DsSeu’ice Sict Hastes - - 47$ -
523 05, H.bor 44 1 - - C, 0, P~ 0$24 Lang hands Marina 34 - 0

125 Potln.,th,YathtSedn 50 150 - - B.C,D,J, K
560 TnpI.muarw.. S 120 40 - 5,C, D,M
127 N.v.wsMsVIne 63 37 500 - A,I,C, D, I, M
12$ Dilli Aanw.SaeIhS’dI. - 33 66 - - - C, 0, t M
529 O.yIdendYsd1t~~~ - 150 150 A,C

$30 DS~ blend Melts. 90 20 75 - - - 5, C, D. M
131 SIsiL~~ rs OviOIetd - 85 12 - . - I,C, P
$23 K.NsnlulendMeulns 2 12 - - - 

- 
- - - .  A,C,D,G,J

.— ---

~

—.,, -.—- — — — I’ - - - - - — * - — ,. —~~~
,—,——-——.

~~~~ .- o~~
, ‘ .-

~~~-- -- -- . .~~~~—. - -  - -
a - _______________________________________



- - -

@Services Code
A Romp
B Hoist

i
E Boat Rentals ~~ ‘~~~ ~~

‘
~~~~~

‘ - - 

6F Eating Facilities / ‘

~ 
- 

- - - -

G Groceries ,~~~~- c° -

H Camping SpaCe - 
-

J Showers -K Overnight Accom.
I Charters - - 

-~ -~ - -

M Dry Storage 
- ‘ -~~~~

orysy ili .
- , 

- 

wJdb. :~~ ~

- - EVERETT ~ 
- W EST

Edm9.

ITT f MAP INDEX

I ‘
I,
, ~~I I I

WA DIGTON

/ ‘
~

,~ (lb - 
- 7 ALL YEAR

III MHTON ~‘ Private4 4? ///

/ Public

J / /  ~ 
8 

/ 
suMM:: ONLY

el..d 
PvbHc

- YACHT CLUBS £

s ’ ~“ SUBAREA

C C s cAt .  IN Mi leS
20 AC A L~~~. ?  ?

4

12

INIAGE FACILITIES

- 

29

1 - 
~~~~~ ‘n - -  -. - - - 

--- - -~



_ _ _  

/ :~.

LC$I~~~~1K 
_

ALL VIAl I
“Ut. • ___
Peb ik • ____ ~~~~~~ 

-

v*cin cw.s 
~ 

“— 1

SCAIS III *IIS~! f

MOORAGE FACILITIES
UTilE MM

p~~~~J4 ., 

30

- 
.

- 

-~ 

. .1 

..—,— —

— --- ‘
~.‘ JUL..UI~~-w ‘

~~~~~ ~~~~~~~~~~~~~~~~~~~ ‘ ~~~~~ - “ -

—- ~~~~~~~~~~~~~~~~~ ~~~ M•
~~

’-’
~~~~~~ .“~ 



—

/ ~~,
-t ~~~~~~~~

A. 

‘ .. .

‘5 

5

- V.

.
4 

I
. 

‘ __
~~ i~~~~~~

_ 
~~

—.-

-



FIGUIE 17
MOORAGE FACIlITIES—WEST Dl VISION

All Yr. Facilities Summer Only Foci liti .,
Wet Dry Wet Dry

Facility Numb., Ham. .1 FacIHty Covered Open Cenared 0p.n Covered Open Covered Open Servlc~~®
133 Long Branch Marina 40 - -  A
134 Lake Bay Marina 2 22 - -  - -  A
135 Glen Cove Boot House 10 20   -  A, C, D
136 Fair Harbor Manna 55   C, 0, ~137 Jan.11. Cove - -  2 -   - - -  C~ D~
138 Puget Marina 1 6 -  -    A, B, 0, E, M
139 Boston Harbor Marina 22 9  A , C, 0, E, M
140 Bayside Beach  -   - - - A, B, C, D

145 West 8ay Marina 60 70 - - -  . A , B.C. 0
142 Sea Mart Marir ’t. 7 24 - - - - A, C, D
143 Olympia Marina 26 70 30 - - - A , B.C. D, F, M
144 Olympia YachtClub 89 136 15  A , C, D, M
545 Shelton Port Comm ission 31 24 - -  A , C, 0
146 Hood Cana l Marina    10 60 A, C. 0, E, F, G. M
147 Aiderbro ok Inn - - -  30 -  C, 0, C, F, G, L

148 Hoodsport Marina - -   - -  - 25 - - - - 8,C, 0, E, F, K
149 Seabeck Outboard Service -  - -  -  - -  - 63 - - - B, C, 0, E, F, G
150 Pleasont Harbor  10  - -  - - -   - - -  C, 0, G

151 Trader Mac’s Marina 14 - - -  - -  - - -  - - - - - A , C, 0, F, G

152 Quilc.ns Boot Haven - 39 - - - -  - - -  A, C, P
153 Sout h Polnt Marlna - - -  - - 1 - C
154 Mats Mats BoyMarina -  12  - A,C, D
555 Port Townsend Boat Haven 18 134 -  C, D, F, G, K, I
156 PoInt Hudson MarIna 12 72 20 -  A , B, C, D, E, G, J , K, M
557 Thunderbird Marina -  10 - - -  - - A , B, C, D, C, F, I
158 Port Angeles Boot Haven - 265 25 - - - - - B, C, 0, F, G, K
159 Thunderbird Resort - - A,C, 0
160 White’s Cove - - - - 30  A, C, 0, C, F, G, H, .5 , K, I
565 Ol.on ’.Resort - - - - - - - 35 -  - A, C, D,E, H, J, K, L
162 Snowcreek Resort - 10 A, B, C, 0, H, K, M
163 Peter ’.Neoh Boy Resort - - - 10 A, B, C, D, E, F, G, H, J, K,
164 Cope Flattery Resort & Lodge - - - 20 A, C, P
165 O’H.am’, Four Star Resort  -  30 -  A , C, 0, E, K , I
166 Bob’s Sport Fi.hlng Resort - -  -  -   15 A,C, D,E, H.J , K, L
157 Mortans Salmon FIshing Resort - - -   32 A, C, C, F, G, H, K, I

®Services Code
A Ramp
B Hoist
C Moorage
0 Gas & Oil
E Boat Rentals
F Eating Facilities

G Groceries
H Camping Space
J Sbow•rs

K Overnight Accom.
I Charters

M Dry Storage
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—

The types of rental moorage faci lisie~ demanded TABLE 15
by the public should be given close attention in evalu- RENTAL
ating the type of moorages needed to overcome moor- MOORAGE TYPES DEMANDED
age deficits. Examination should be made of the exist- BY COAST GUARD
ing numbers of wet and dry facilities shown in Table REGISTERED BOATS.......1966
11 in light of the indicated public demand through the P.rc.nt ofquestionnaire survey for these types of moorages. The
high demand for covered moorage, particularly durin g ______________________ 

Total D.mand
the winter months, is reflected in Table 15, which Permanent Summer
shows permanent covered moorage demand rising Covered Wet 42.2
from 62.6 percent in summer to 85.5 percent in winter. Open Wet 32.2

Covered Dry 20.4
- Open Dry 5.2

100.0
Permanent Winter

Covered Wet - - - - 42.0
- Open Wet  14.1

-. - - - - - 
- Covered Dry 43.5

-~~~ Open Dry - - 0.4
- 

100.0
- Temporary Summer

- Covered Wet 22.6
Open Wet 60.2

- Covered Dry 11.6
Open Dry 5.6

100.0
The percentage of boaters indicating permanent Temporary Winter

covered wet moorage demand appears to be constant Covered Wet - - -  27.7
from summer to winter. However, there is a marked Open Wet 34.6
change from summer to winter for other types of Covered Dry 34.6
permanent moorages. Open wet moorage demand Open Dry 3.1
drops from 32.2 to 14.1 percent, and covered dry
moorage demand rises from 20.4 to 43.5 percent. The 100.0
seasonal drop from summer to winter in open moor- new marina developments, the Puget Sound area win-age demand and rise in covered moorage demand is ter need of 11,579 moorages would dictate the needalso reflected in the percentages shown for temporary for approximately six miles of additional shoreline.moorage use. This partially explains why at Shilshole
Bay Marina, which supplies open wet moorage only, Futur. Moorog. Needs
the occupancy rate of nearly 100 percent in summer Future need for moorage facilities were computed
drops to 80 percent or less in winter, on the assumption that the demand in each Division

If winter moorage needs shown in Table 14 are would increase in proportion to the increase in total
viewed as requirements for all year protected moor- pleasure craft. In addition, future seasonal demand
ages or small boat harbors, then approximately three distribution for mooroge facilities was considered to
small boat harbors are required in the North Division, remain at the current relative proportions as were the
5 in the Central Division, and 5 in the West Division, percentages of the public making use of rental moor-
providing one harbor for each subarea where more age facilities in each location. On this basis, the Puget
than 200 new moorages are needed. Two small boat Sound area summer demand by 1980 is projected at
harbors are suggested for subarea 7 where over 2700 57,400 mooroges. Of these , 12,000 will be in the
additional moorages nrc needed. North Division, 33,200 in the Central Division, and

A survey of largr. and small marinas located in the 12,300 in the West Division. Projected summer moor-
study area, revealed an average of 3 feet of shoreline age needs by Division for 2000 and 2020 are shown
for every moorage provided by a marina for both wet in figure 18 and projections for winter rental moorage
and dry moorages. Assuming this value to be valid fo~ needs are shown in figure 19.
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~~~~~ 
11 ,.NUD—~ Moorag. Development Pot.ntlal
, 0 , Many of the existing marinas can increase their

moorage capacities to meet the needs of the boating
public. Summer moorage needs can easily be met in a
number of locations where only additional floats are

tXI5TING..,r.~~~~ L;J II L7LL. required to provide wet moorage. However, supplying
954 1950 30O~ 2030 1944 1~ I0 2000 2020 the winter moorage needs involves greater capital in-

NORTH DIVI SION W EST DIVISION vestment since the majority of boaters demand cov-
ered facilities for their craft. New small boat harbors

- along the shoreline of Puget Sound will require expen-
sive breakwater protection and the acquisition of high

— value waterfront property to provide the necessary
parking and backup areas. During the course of the
small boat study the entire 2350 mile shoreline of the
Puget Sound area was examined to locate sites where

— new marine facilities could be constructed. Shoreline
- 

after considering approach depths, dredging require.
ments, land access , park ing area, and beach material

areas appearing feasible for development were noted

NI ID ~~~~~~~~~~~~~~ •

• i~i 
naissance to merit consideration for marina or launch-

• composition. Office studies were made of the wind

7 s
~~~~ _________

and wave conditions at sites found from field recon-

I ing site development. Approximately 200 miles of
~ ~exisnwo_..~~~ 4 ~~ 2 development. Sites considered suitable for develop-

shoreline were found to be potentially suitable for
l,U 19S0 2000 2020 1966 1910 3000 2020 mont, subject to detailed studies, are shown in figuresCE NT RAL DIVISION AREA TOTAL

20, 21, and 22.
In the future, with severa l interests competing forSUMMER MOORAGE — EXISTING sites suitable for development, the boating public may

PRESENT AND FUTURE NEEDS find marinas going to more dry moorage. As favora-
IMOORAGES IN 1000’S) Pigv~r. 18 

ble shoreline becomes scarce, developments will be
constructed to accommodate more boaters on less
shoreline than at present. It seems possible that future
dry moorage facilities may be patterned after the mul-
tilevel parking garages serving automobile needs in

~~ t~
j... 

~~~~ Li congested cities.

_________________ ________________ 

Existing loot lamps
_____________________ 

XISTING —474 ~~~~~

i~S4 1910 2000 3020 ~ 44 910 2000 2020 The 185 trailer boat launching ramps, located
NORTH DIVISION WEST DIVISION throu ghout the study area, have been constructed by

state , county, city, and por t agenc ies as well as pri-
vote developers (figures 23, 24, 25 and 26). Use of
publicly owned ramps is normally free of charge while
the private romps require a fe. from $1 to $2 to

- launch. About half of the romps are under public
ownership. Table 16 lists the number of ramps in each
subarea in terms of equivalent ones allowing simulta .- ( “~NlID._.... .. , neous launching s of craft.
Existing loot Hoists

— The future needs for launching romps could un-(
NeIo

~~~~~ 
some locations. Existing boat launching hoists are
doubtedly be filled by the installation of hoists at[;1 shown in figures 27, 28, 29, and 30.

~~~ 1 II 
_ _ _________ ~ ~III5,INO ..~~~P~~~ ~~ — —

1,44 95Q 5500 2030 I~5 950 3000 3070
CENTRAL DIVISION ARIA TOTAL

1 WINT ER MOORAGE — EXISTING —
PRESE NT AND FUTUR E NEEDS
(MOO R AG ES IN 1000 $) Figm’. 19
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FIGURE 23
BOAT LAUNCHING RAMPS

NORTH DIVISION
Romp Numb.r Nom. of Facility

1 Point Roberts
2 Blam e Marina
3 Birch Bay

• 4 Birch Bay Marina
5 Fishermon~s Cove
6 Weldcroft Steel and Marine Co.
7 Larrabee State Park
8 Haw ley ’s Marine Resort
9 Rosario Beach

10 Bartels Resort
11 West Beach Resort
12 Pole Pass Resort
13 Limestone Point Resort
14 Roche Harbor Boatel & Resort
15 Snug Harbor Resort
16 Smallpox Bay
17 Mar Vista Resort
18 Sea Breeze Trailer Coral
19 Son Juan Island Shipyard
20 Jensen Shipyard
21 Pantleys Resort( 22 Odlin Park

L 23 Obstruction Pass Motel Resort
24 Obstruction Pass County
25 - Blakley Marina
26 City of Anacortes
27 March Point State
28 March Point Public
29 Bay View State Park
30 Deception Pass State Park
31 Comet Bay Marina
32 DeceptIon Pass State Park
33 Cornet Bay State Marine Park
34 Dugalla Boy
35 Hop. Island Fishing Resort
36 Als Landing
37 PhiI s Boat House
38 Oak Harbor City Beach
39 West Beach Road
40 Whidbey Deception Pass Boat Club
41 City of Coupeville
42 Island County Keystone Park
47 Holmes Harbor
48 Langley City Dock

C - -
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PIOURIS 24 AND 25
BOAT LAUNCHW4G RAMPS

CENTRAL DIVISION

lamp Numb.c No,i* of Facility Romp Numb.r Name of Facility

43 Camp Grande 81 Wies Marina
44 Map le Grove Resort 82 University Boat Sales
45 Modrona Beach Resort 83 Seattle Park Dept.
46 Camano Island State Park 84 Kenmore Marina
49 Hermosci Beach Resort 85 Uplake Marina
50 Ebey Slough 86 Washington Dept. of Game
51 Geddes Marine Service 87 Seattle Park Department
52 Mukilteo Boat House 88 Houghton
53 Mukilteo State Park 89 City of Bellevue
55 Lyles Resort 90 Newport Yacht Basin
56 Bartons Marine, Inc. 91 Wash. State Dept. of Game
57 Norma Beach Resort 92 Aqua Marina Service
58 Town of Suquamish 93 Seattle Park Department
59 Fay Bainbridge State Park 94 Seattle Park Department
60 City of Poulsbo 95 Seattle Park Department
61 Brownsville 96 Lakewood Boot Mooroge
62 Silverdale 97 Seattle Park Department
63 Chico Marina 98 Lake Washington Yacht Basin
64 Tracyton 99 Denny’s Texas Marina
65 Coal Dock 100 Bryant s Inc.
66 Illahee State Park 101 Berg’s Marina
67 Srernerton City Park 102 Seattle Park Department
68 State Department of Game 104 Seattle Park Department
69 Harper 106 Saltwater State Park
70 Southworth 107 Dash Point
71 Eddie Vine Boat Ramp 108 Tye. Marina
72 Seattle Park Dept. 109 Browns Point
73 Shilshole Marina 110 Old Town Public Dock
74 Seattle Park Dept. 111 Tacoma Yacht Club
75 Seattle Park Dept. 112 City of Tacoma
76 Rowe Machine works 113 East Gig Harbor
77 Vesojas Marina 122 Narrows Marina
78 Tillicum Marina 123 Day Island Yacht Club
79 Westlake Marina 124 Steilacooni City
80 Doc Freeman’s 125 Ketron Island Marina
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TABLE 16
TRANSIENT PLEASURE BOAT LAUNCHING RAMPS

IN PUGET SOUND AREA—1966
Public Private

Location —__Lanes Lanes
North Division

Subarea: 1 3 6
2 4 14
3 6 3
4 7 4
5 2 1

TOTAL 22 28

Central Division
Subarea: 6 2 2

7 1 6
8 25 26
9 15 2

10 2 -

11 1 -

12 8 8

TOTAL 54 44
West Division

Subarea: 13 - - 1~1
14 11 5
15 5 3
16 5 5
17 7 3
18 3 2
19 1 12

TOTA L 32 41

Puget Sound Area 108 113
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FIGURE 26
BOAT LAUNCHING RAMPS

WEST DIVISION
Ramp Numb., Nam• of FacilIty

114 Wauna
115 MinterCreek
116 Glen Cove Boat House
117 Fox Island
118 Horsehead Bay
119 Fox Island (County)
120 Wollochet Bay
121 Wollochet (County)
126 Luhr Beach Resort
127 Puget Marina
128 Johnson Point Marina
129 Henrys Resort
130 Bayside Beach
131 Boston Harbor Marina
132 OlympIa Marina
133 Olympic Yacht Club
134 Sea Mart Marina
135 West Bay Marina
136 Shelton Port Commission
137 Arcadia Point
138 Graham
139 Harstine Island
140 McLan. Cove
141 Grapevlew
142 Reach Island Boot Haven
143 AIlyn
14-4 B.Ifalr
145 Twano h State Park
146 Hood Canal Marina
147 Union
149 RestwMe Park, Inc.
150 Mike s Beach Resort
151 Miom i Beoch County
152 State Departrn.nt of Game
153 Trader Mac’s Marina
154 Rainbow Lodge
155 Quilcene Boat Hous.
156 Shin.
~~57 Twin Spits Resort
158 Ma’s Mats lay Marina
159 Marrowstor o Resort
160 Mystsrylay
161 Fort FIogI.r State Park
162 Port Townsend City Ramp
163 Port Towns.nd County Ramp
164 PoInt Hudson Marina
165 Rhoda- Drona Resort
166 Gardlner
167 $squlm State Park
168 Hoquss Point Mobil. Park
169 Dungsn,ss (COUnty)
170 D~ngsnsu Ramp (Stat.)
171 Thundsibird Marina
172 Agate and Crescent l.ach Pork
173 Pillar Poliw
174 Thundsiblrd loser?
175 White s Cove
176 Obonslosort
177 Snow C,ssk Resort. Inc.
178 PuNr’s Nsah lay l.sor?
179 Calm Isact MossI S Troller Park
100 Ack.rmon s MolsI & loot $srvlcs
181 Bar WsstMorlno
182 Mortani Soknoi: Pidilna Resort
183 Cop. flattery Resort orw Lodg.
184 O Hsom s Four-Star Issort
185 Bob s Sport Fidsing Issor?
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FIGURE 27
BOAT LAUNCHING HOISTS

NORTH DIVISION

Hoist Number Name of Facility
Blam e Marina

2 Birch Bay Marina
3 Sandy Point Marina
4 Fisherman Cove
5 Hawley ’s Marine Resort
6 Gramac Marina
7 Obstruction Pass Motel Resort
8 Jensen Shipyard
9 Gateway Marina

10 Bryants Marina
11 Port of Anacortes
12 Skyline Mar ina
13 Cornet Bay Marina
14 Otis Marina
18 Bush Point Resort
19 Shore Meadows Resort
20 Mutiny Bay Resort
21 Lang ley Marina , Inc.
30 Jim & Johns Resort
31 Lee Ora Del Mar, Inc.
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FIGURES 28 AND 29 -

BOAT lAUNCHING HOISTS
CENTRAL DIVISION

Hoist Number Name of Facility Hoist Number Name of Facility
15 Camp Grande 51 Lake Washington Yacht Basin
16 Madrona Beach Resort 52 Bryants, Inc.
17 Sunset Beach Resort 53 Erwing Street Moorings
22 Totem Beach Resort 54 Blanchard Boat Co.
23 Mission Beach 55 Lloyd Jeff
24 Geddes Marine Service 56 Seacrest Marina
25 Morris Boats, Inc. 57 Pioneer Marina Ford
26 14th Street Marina 58 Riverside Marina
27 Robinson Marina 59 South Park Boat Haven
28 Everett Boat House & Marina 60 Bremerton Boat Service
29 Mukilteo Boat House 61 Port Orchard Marine Railroad
32 Ericksons Resort 62 Sebring Marina
33 Randall s Seaview Resort 63 Larsen Marina
34 Point No Point Beach Resort 64 Redondo Marina
35 Anderson s Marina Service 65 Harbor Marina
36 Surf and Sand Marina 66 Hy lebo’s Boat Haven

-

. 37 Sartons Marina, Inc. 67 Port Yacht Basin
38 Port of Edmonds 68 Sportsman Marina
39 Shilshole Marina 69 Fairllner Pleasure Craft
40 Golden Tides Marina 70 Totem Boat Haven
41 Sagstad Marina 71 Caddigan Marina
42 Vesoias Marina 72 Bayshore Boat Locker
43 Washington Boat Center 73 Tacoma Yacht Club
44 Boat Street Marina 74 Point Defiance Boat House
45 Wies Marina 75 Longbranch Marina
46 UniversIty Boat Sale 76 Peninsula Yacht Basin
47 Davidson ’s Uplake Marina 77 Triple TTT Marina
48 Yarrow Soy Marina 78 Narrows Marina
49 Newport Yacht Basin 79 Day Island Marina
50 Seaborn Leschi Park Boat House 80 Steilacoom City
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FIGURE 30
BOAT LAUNCHING HOISTS

WEST DIVISION

Hoist Number Name of FacilIty
• 81 Luhr Beach Resort

82 Puget Marina
83 Johnson Point Marina
84 Bayside Beach
85 Olympia Marina
86 West Bay Marina
87 Bald Point Marina

• 88 Hoodsport Marina
89 Resiwhile Park, Inc.
90 Beacon Point Resort
91 Sea beck Outboard Service
92 Rainbow Lodge
93 Twin Spits Resort
94 Point Hudson Marina
95 Thunderbird Marina
96 Port Angeles Boat Haven
97 Snowcreek Resort, Inc.
98 Peter s Noah Bay Resort

I
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V

Launching Ramp Demand Launching Ramp Need
The demand for launching ramps, as derived from Launching romp needs were developed to reflect

the questionnaire survey, is considered to represent at boate r demand by subarea and the average annual
least 90 percent of the total demand for these faci li- number of launchings that now occur or would occur if
ties. This is based on other studies and random inter- facilities were available. Boaters would launch their
views with operators of marinas located throughout craft from trailers about 833,500 times annually with
the area. The demand shown in Table 17 reflects a 75 percent of this activity occurring on weekends or
high use by transient boaters of ramps located in the holidays. Since at least 33 percent of the boaters use
West and North Divisions. Boaters commented on the their craft all year , a 365 day boating season was
back of their questionnaires that additional and better considered in developing the average day use of
planned launching ramps were required in most sub- launching ramps. A ratio of peak to average use of 5
areas. A need for breakwater protection adjacent to the to 1 (4) was emp loyed to estimate the number of lanes
romps was also indicated. Launching or retdeving needed. Although this ratio was developed for the
pleasure craft during windy periods- becomes hazard- State of California, its use was considered appropr iate
ous where no protection is afforded. The difficulties to the Puget Sound area. A check made of demand
encountered during rough water tend to aggravate at several romps for which trailer boat use data were
congestion at ramps as well as increase boat damage available indicated that the California ratio would
and personal injury potential. Boaters encounter de- provide reasonable results.
lays at some ramps at low tides if the end of the Corps of Engineers standards for boat launching
concrete apron is short of the water and an exposed ramp design specify that one ramp should be pro -
mud flat exists. A sand y beach off the end of the ramp vided for 40 launchings during a peak day. Therefore,
will usually support vehicles and low tide launching for a 5 to I peak to average day romp use ratio one
can still be made. lone is provided for 8 average day launchings. The

TABLE 17 trai ler boat launching ramp demands are shown in

TRANSIENT Pl EASURE BOATING Table 17 for each subarea in terms of ramp lanes. A
LAUNCHING RAMP DEMAND AND NEEDS total of 92 additional lanes of launching ramps are

PUGET SOUND AREA—1966 needed in the Puget Sound area. This represents an
ho® Sq.Iv.I. u Lsi~.. N..4.d increase of about 42 percent over the existing facilities

in the area. Of the three Divisions the Central Division
00 Dsoi~~d 00$ u,i D.uuund ~~ has the greatest deficit of ramps, with 51 more lanes

North Division required to meet present needs. The North and West
Subarea: 1 2,446 8 9 — 1 Divisions need 13 and 28 additional lanes, respec-

-; 2 3,913 5 18 _ 1I3 tively. These values could be increased to allow for
3 7,460 14 9 5 non-resident, non-registered trailer boat use, how-
4 4,403 10 11 —1 ever, the values shown in Table 17 are considered

— 
5 3,547 11 3 8 to be reasonable reflections of tota l needs.

— — Two acres of lan d are considered necessary for
Total 48 50 13 each lane of launching ramp in order to provide ade-
Central Division quote par king, maneuvering space , and access roads.

Subarea: 6 3,119 12 4 8 On this basis approximately 184 additional acres
7 9,478 31 7 24 along Puget Sound waterfront are needed to meet the
8 12,168 51 51 0 present launching ramp needs. Where more than one
9 4,403 12 17 5 lane is provided, land needs for access roads and

10 2,324 6 2 4 maneuvering space remain nearly constant, necessitot-
11 4,158 14 1 13 ing onlyan increase in parking area.

12 5,381 18 16 2 Future Launching Ramp Needs
— — — Future gross launching ramp needs were also

Total 144 98 51 assumed to follow the same rate of growth as
West Division pleasure boat ownership . The peak to average day

Subarea: 13 3,302 8 11 ... 3 use ratio was assumed to be constant in the future as
14 5,320 17 16 1 was the present pattern of launchings with respect to
15 5,993 11 8 3 the geographical areas. The total number of launching
16 6,665 15 10 lanes required in 1980 is expected to be about 410,
17 2,446 4 10 —6 twice the number now in the Puget Sound area. By
18 3,913 10 5 5 the year 2000, as shown in figure 31, nearly three
19 10,517 27 13 14 times as many romps as now exist will be needed.

Total 92 73 28
Pug.? Sound Area 284 221 92
(DOwners may have indicated the desire for b unching

ramps In more than on. subar.o.
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I~ 66 050 2000 2020 206 050 2000 2020
NOITN DIVISION WIST DIVISION Other looting Facility Demand

Although the small boat study was primarily con-cerned with defining the needs for moorages andlaunching ramps, other data derived from the ques-tionnaire survey is of interest and importance to the— planner and marina operator. Demand was alsoFdgai. ’. 31 measured for sho pping or service moorage, service
facilities at marinas, harbors of refuge, saltwater
camping, and saltwat er picnicking. Table 18 relates— 

..-NUD—-——.~~~ the location of the demand for boating facilities to the
-s / .., residence area originating the demand. For example,I 39 percent of the total demand for permanent summer

1
NISD 2 moorage in the North Divisi on is by persons living in

the North Division with 60 percent and 1 percent bys 

~ij1 po~ residents of the Central and West Divisions respec-SI L, ii~~ p tively.
___________ ~~~.p-IXI5tING-J~~ ~~~

05* 1010 2000 20)0 
— 

I~ 64 IPSO 2000 2030 
—

CeNTRAL DIVISION ARIA TOTA L

LAUNCHING RAMP LANES — EXISTING —

PRESENT AND FUTURE NEEDS

TABLE II
PERCENT DISTRIBUTION OF

Pl EASURE BOAT FACILITY DEMAND
BY DIVISION

PUGET SOUND AREA—1966
LOCATION OP FACILITY RESIDENCE DIVISION 

-

DEMAND DEMANDED NORTH CENTRAL WEST
NORTH Permanent Summer Moorage 39 60 1 100 %DIVISION Permanent Winter Moorage 50 50 0Iemporary Summer Moorage 9 88 3Tempora ry Winter Moorage 29 71 0Harbor of Refuge i 6 83 1Saltwater Camping 15 82 3Saltwater Picnicking 18 81 1Boat Launching Romp 22 76 2
CENTRAL Permanent Summ.r Moorog. 0.4 99.2 0.4 100%DIVISION P.rmon.nt Winter Moorage 0.4 99.6 0Temporary Summer Mooroge 1 97 2Temporary Winter Moorage 0 99 1Harbor of Refuge 2 97 1Saltwater CampIng 0 96 4Saltwater Picnicking t 2Boat Launching Ramp 0.8 98.8 0.4
WEST Permanent Summer Moopog. 4 54 42 100%DIVISION Perm3nsnt Winter Moorag. 6 49 45Temporary Summit Moorage 1 91 8Temporary Winter Moorage 2 85 13Harbor of Refuge 3 83 14Saltwater Camping 3 83 14Saltwater PicnickIng 2 81 17Boat Launching Ramp - 
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TABLE 19 enjoy navigating their craft in each of the three divi-
SHOPPING OR SERVICE MOORAGE DEMAND® sions during the summer season with the North Divi-

PUGET SOUND AREA—1966 sion receiving the greatest use. The popularity of the

SUMMIt WINTIR 
San Juan Islands in summer is indicated by the high

__________ — boater demand for temporary moorage in subarea 2.
11.0 .r.: ~

’0:. T.i I p.r 1.1.6,., TuI11jI~~~~bsr During winter, with booting primarily confined to local
- . . waters, the more populated Central Division has the

North DIvision largest boater demand for service facilities. Services
Subarea: 1 2,921 10,808 435 696 desired at temporary and permanent moorages are

2 7 .5 2,051 reflected in Table 20. As would be expected , fuel and
,Vl ~~~~~~ ~~ oi l supp lies ore demanded by the highest percentage

5 4,910 21,603 994 3,580
Central Division
Subarea: 6 1,740 14,269 186 373

7 4,266 35,922 1 ,492 8,054 TABLE 20
8 5,221 42,285 2,175 9,353 SERVICE FACILITIES DEMAND

~~~~~~~~~ 

~~~~~~~ ~~~ PUGET SOUND AREA—1966

11 1,927 15 ,413 808 3,716 Demand at: Demand at:
12 2.797 24,890 1,057 7,184 T.mperary Permanent

• 
. . . FacilitI es Moorage Moorag.

West DivIs ion _________ _________ ___________

Subarea: 13 3,418 14,356 994 6,762 1. Walk—in Lockers 28% 6.4%14 5,283 28,526 2,175 13,704 2. Small Lockers 5 5 10.8
15 2,735 9,571 808 6,302 3 M S I 304 25 8

4 Fresh Water 46 1 35 4
17 4,040 10,099 808 3,312 I S I 4) 1 300
10 ‘~~~A.7~~ ~~~eefl ~ ~ - ce upp y
:~ ~~~~~~~~~ ~~~ ~~~ ,!~‘~“ 6. Fishing Supp lies - 40.4 27.9

— 
U £& JW ~~~Y £,763 7. Restaurant - - 44.4 23.5

®Boaters may have indicated the desire for shopping 8. Electrical Power 21.1 26.2
or service moorage in more than one subarea. 9. Boat Repair - 15.6 16.4

10. Engine Repair 23.8 20.8
Of SiIVk DSOIIOIId 11. Launching Hoist - - 24.1 23.7

Pug.? Sound boating activity by season and loca- 12. Fuel and Oil Supply 57.6 42.2
tlon Is mirrored in the demand for shopping and serv- 13. Showers - - - 27.4 1 3~9ice mooroges shown in Table 19. Boaters appear to 14. Laundry Facilities 18.3 8.2
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Debris Control age per boat was incurred by an estimated 10,823
Floating debris or hidden underwater obstacles are registered boats during 1965 and 1966 for a total

the principal hazards to boat hulls and propellers in average annual damage of $850,000.
Puget Sound. The Corps carries on a minor debris Many survey respondents provided written corn-
removal program in Puget Sound waters through use ments with their returned questionnaires expressing
of its unique stern-wheeler snagboat “Preston.” The dissatisfaction with the excessive debris in the study
importance and need for this debris control program is area waters. Night cruising was considered particu-
reflected in the results of the questionnaire survey larly hazardous under current conditions. Greater de-
shown in Table 21. An overage of about $161 dam- bris removal and litter control is desired.
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TABLE 21
BOAT DAMAGE

COAST GUARD REGISTERED BOATS
PUGET SOUND AREA—1965-1966
NUMBER OF BOATS DAMAGED

BY HAZARD BY LOCATION
Waves - - - 710 North 2660
Debris 9110 Centra l 7460
Underwater Obstacle - 2030 West - 3440
Other - - 1510

Tota l - - - 13,5600
Total  - - - - - 13,3600
OTota ls differ since the same boot may hove incurred damage In more than one location during the boating

year or by a combination of hazards.
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have not been set aside for this purpose. The growthHarbors of Refug, of pleasure boat activity Increases the p -ril as more
Boaters were asked by the questionnaire survey to bocters are subjected to adverse wave actions during

indicate where they need a harbor to flee heavy periods of sudden high winds. Uncertainty o weather
weather. The very high response, as reflected in Table conditions and the many miles of shoreline without
22. demonstrates a definite need for harbors of refuge protected hosbors tend to reduce the cruising radius of
where protective breakwaters are provided. A harbor many boaters.
of refuge is defined as a temporary haven for small
craft in distress or seeking shelter from approaching Saltwater Camping and Picnicking Facilities
storms; a safe place of rest and replenishment k’: During the field surveys many inboard and out-
transient boats. A harbor of refuge must offer anchor- board pleasure cra ft were viewed anchored off Marine
age or moorage protected from waves of hazardous parks. The bulk of these craft were not equipped with
magnitude from any quarter , must have access by on-board sleeping facilities and had cruised a long
land, must have a public landing, and must have distance from home mooroges carrying camping gear
some means of obtaining aid, supp lies or assistance. for use at the parks. Many of the campgrounds at the
Entrances to small craft harbors of refuge must be safe marine parks were completely filled. This was particu-
for navigation by small craft under all but the most to ny true of Sucia and Matia Island Parks in the San
extreme sea and weather conditions found at the site. Juan Islands of the North Division. A very high de-
The entrance channel must be of adequate depth and mand shown in Table 22 for camping and picnicking
width to allow for maneuvering by the small craft facilities suggests that these popular facilities should
using the harbor . A harbor of refuge in a given area be expanded.
must be large enough to accommodate the estimated
number of small craft that might require refuge at any ENVIRONMENTAL ASPECTS
one time (4). PIeo~ure boats and supporting facilities in the

study area have increased in numbers and magnitudeNo harbor located on Puget Sound and Adjacent to the point where their waste products pose a signifi-Waters is designated as a harbor of refuge. Several of cant pollution problem. Almost all boats that arethe larger public boat basins are able to afford some equipped with toilets and other sanitary facilities dis-protection to transient sma’ craft; however, moorages charge untreated sewage directly into the water. Raw
TABLE 22 sewage is also being discharged into the water at a

PLEASURE BOAT FACILITY DEMAFU.).D substantial number of shoreside facilities where toilets
PUGET SOUND AREA—1966 are not connected to sewers or other sewage disposal

GRoss DIMAND — NUMUI a, SOATEIS instatlations. Public toilet facilities are nonexistent at
No.b.rs $.Nwa$.r S.ilwai.r many marinas and docks. Thoughtless individuals are

.1 Pu~~~ Id .~ 1.1v . Campla1 Pic,ickh,p more apt to dump refuse into the water where there
North Division are no provisions for the adequate collection and
Subarea: 1 2,735 373 2,486 disposal of solid wastes.

2 10,379 9,509 10,814 Boats and marinas do not contribute large volumes
3 5,034 2,983 5,158 of sewage when compared with municipalities and
4 8,204 2,747 5,966 industries; nevertheless, the pollution problem may be
5 8,825 2,735 6,339 significant due to the high concentration of floating

Central Division population and other public activity at recreation
areas, especially during certain peak weekends. TheSubarea: 6 2,175 1,057 2,797 problem is particularly acute where facilities and7 6,526 1,616 6,091

8 4,599 1,057 7,831 moorage sites are located near shellfish beds and
outdoor recreational areas where adjacent waters are

9 6,463 4,413 9,944 used for swimming, skiing, and other water contact
10 2,797 1,86.4 5,655 sports. Boats pose a rather unique problem as they11 2,175 621 2,548 move freely into and rendezvous in isolated and pre-
12 2,548 808 viously unspoiled recreational waters.

West Division Waste discharges from boats and marinas not only
Subarea: 13 1,243 1,057 3,605 make the water unsightly and lower its use for other

14 3,542 5,220 8,452 purposes, but may introduce disease-producing organ-
15 2,362 3,418 5,469 isms into the water. Fresh body wastes may contain
16 5,034 5,220 7,893 pathogenic bacteria and virus that cause illnesses in-
17 4,226 1,616 2,735 cluding dysentery, shige llosis, typhoid fever , and
18 4,226 2,362 2,797 infectious hepatitis. A serious hazard exists when
19 6,277 5,718 4,288 shellfish are harvested and consumed from contami-

nated water in that shellfish can concentrate and re-
OBooters may have indicated the desire for facilities tam disease microorganisms within their digestive

In more than one subarea. tract.
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Legislation recently adopted at both the Federal Three aspects of marinas which can adversely af-
and State levels, requires the implementation of effec- fect the fishery resources are location, method of con-
tive programs to preserve and enhance the quality of struction, and subsequent operation. Proper location
Water for recreation and other purposes. In accordance of marinas is a key factor in reducing their impact on
with this legislation, efforts are underway to develop the fishery resources. Marinas should not be located in
appropriate standards and control mechanisms to or adjacent to areas of shellfish culture. Locating a
eliminate the discharge of untreated wastes from marina directly in a shellfish area will result in a direct
boats. Presently, there are several methods available loss of shellfish production through the physica l con-
for holding or treating sewage on boats; however, struction of the marina.
none has been found completely satis factory. It is In addition to site selection, attention must also be
anticipated that additional study wi ll lead to the de- focused on construction and operational considera-
velopment of effective devices, regulations, and stand- tions. Basic sanitary faci lities , including shoreside toi-
ards to resolve the problem. lets and refuse containers , must be provided at all

The proper location, construction and operation of marinas. Sanitary facilities must be connected to public
supporting shore facilities is also an essential element sewers or an individual sewage disposal system ap-
in the preservation of water quality and protection of proved by the local health department. Marinas must
the public s health and estuarine resources. Sites of make provisions for the collection and disposal , of
proposed marinas should be carefully selected so that wastes , inc lu ding sewage, re fuse, oil, fuel and paint,
they do not adversely affect other existing or potential from boats.
uses, irduding shellfish culturing, harvesting, and wa- Marina operators have a responsibility to provide
ten-oriented recreational activities. Physica l and hydro- adequate maintenance and supervision of aft facilities
graphic characteristics of the site should be evaluated provided for the public. Management should also es-
to determine if surrounding waters can safely assimi- tablish and enforce rules restricting anyone from living
late any pollution that may occur despite precautions aboard boats or flushing toilet facilities not equipped
that have been followed, with approved treatment or retention devices while

Shellfish culture within the state is carried on at boats are docked at a marina.
present in and below the intertidal zone. Commercial When planning the development of a proposed
oyster culture is carried on in many of the protected marina the developer should contact the Washington
and semi-protected bays and inlets. Intertidal clams State Department of Fisheries and the Washington
have provided a readil y available food supp ly, and State Department of Health. The State or local health
recent investigations have shown exploitabl e subtidal department can provide guidance in the selection of a
clam populations. These sedentary forms are espe- site and recommendations relating to the provision of
cially vulnerable to permanent damage from severe an adequate water supply, sewage disposal installa-
environmental changes. Ambulatory species are also tion, toi let and refuse facilities. The health department
adversely affected by such changes. However, they do can also advise management concerning housekeeping
possess greater facility for recovery, functions and other operational problems relating to

protection of the marine environment.
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V
CHAPTER 5—CONCLUSIONS

The study of small booting on Puget Sound and The study indicated that over 11 ,000 additional
adjacent waters has found that pleasure boat owner- winter renta l moorages are currentl y needed w ith a
shi p in -the area is currentl y very hig h and expected to large portion of these required in subarea 7, i.e. in the
increase 56 percent by 1980 and triple by 2000. The Everett area. Winter rental moorages needs are pro-
interest in boating is reflected in per capita ownership jected to rise from over 11,000 in 1966 to 25,000 by
estimates - .‘.hich show that the study area has over 1980. The majority of boaters using permanent rental
twice as many boats per person as the nation. The moorages are demanding covered facilities during
area is very attractive to boaters with its 2500 square both summer and winter. Over ninety additional boat
miles of water, 2350 miles of shoreline, scenic moun- launching ramp lanes are currently needed in the area.
tam backdrop and pleasant, marine tempered environ- At two acres per lane this amounts to nearly 200 acres
ment. of required land acquisition. Harbors of refuge are also

urgently needed as reflected in the high boater re-
sponse for this facili ty.

The study shows that pleasure craft owners resid- To meet the needs of recreational boating, both
ing in the area demand transient and permanent public and private investments wi ll be required. Sum-
moorages, launching ramps, harbors of refuge, and mer moorages can be constructed within the financial
camping and picnicking areas in excess of the capacity capabilities of the private developer, as little breakwa-
of existing facilities to meet these needs. Also, they are ter protection is normally required. Additional floats at
concerned with the lack of protection from wave action established marinas will, in most instances, be suffi-
at launching romps and damage to craft from debris cient to supply the needs of the transient boater. How-
and other hazards. Many facilities now serving the ever, ex pensive breakwater protection is required for
boating public are of inadequate quality and insuffu- wet moorage marinas operated all year around and
cient size. Other marinas of good quality are not located along exposed shorelines. The large amount of
provid ing the type of facility demanded by boaters to capita l required to construct a suitable protected ma-
meet their seasonal needs. In all divisions additional rina usually limits small boat harbor development to
facilities are required. public agencies.
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V GLOSSARY can be secured and left in the water for storage pur-
poSeS; or land or deck storage areas used with hoists

AUXIUARY SAILBOATS — Sailboat powered by auxil- or inclined railways.
mary motors greater than 10 horsepower. NEED — A term used to indicate additional marine
BOAT HARBOR — An area of water protected to a facilities required to satisfy a given level of pleasure
degree sufficient to provide safe moorage for small boat owner demand.
craft, including both recreational and commercial yes- OPEN DRY MOORAGE — Land or pierdeck.based
sels. A small boat harbor may contain a number of moorage exposed to the weather.
marinas or constitute a single moorage basin in itself. OPEN WET MOORAGE — Water moora ge exposed to
COVERED DRY MOORAGE — Land or pier deck based the weather.
rnoorage with overhead cover. OTHER SAILBOATS —Sailboats not mechanically pow-
COVERED WET MOORAGE — Water moorage with ered or having power of 10 horsepower or less.
overhead cover. OUTBOARDS — All outboard powered pleasure craft.
DEMAND — A term expressing marine facility use PERMANENT MOORAGE —A place where a boat isby p leasure boat owners or indicated use if facili- kept more than one month.ties were available. PUBLIC AND PRIVATE MARINE FACILITIES — PublicDIVISIONS — The study area was subdivided to coin- facilities refer to marine facilities operated by publiccide essentially with the three divisions examined in agencies such as State, counties, cities, and ports forthe economic study of Puget Sound and Adlacent use by the general public. Private facilities refer toWaters by Consultant Services Corporation. The North marine facilities operated for profit by private owner-Division consists of the counties of Whotcom, San ship. They are available for general public use.Juan, Skagit, and Island. The Central Division Consists PUGET SOUND STUDY AREA — The 12 counties inof Snohomish and King Counties and portions of Kit- northwestern Washington bordering Puget Sound andsap and Pierce Counties. The West Division consists of Adiacent Waters. These consist of Whatcom, San JuanThurston, Mason , Jefferson, and Clallam Counties and Island, Skagit, Snohomish, King, Pierce, Kitsap, Thur-portions of Kitsop and Pierce Counties. ston , Mason, Jefferson, and Clallam Counties. OnlyDOCUMENTED BOAT — A boat of over five net tons Puget Sound and adjacent saltwaters were examinedcapacity former ly documented through the Bureau of with reference to marine facilities and boating de-Customs, now documented through the Coast Guard. mand. Lake Washington was included as an extension— 
HARBORS OR REFUGE — A temporary haven for small of Puget Sound.
craft in distress or seeking shelter from approaching REGISTERED BOAT—A n undocumented craft propelledstorms; also a safe place of rest and replenishment for by an engine of more than 10 horsepower, used ontransient boats. navigable waters of the United States and registered
INBOARDS — Inboard powered vessels including by the United States Coast Guard, as required by the
those craft classed as inboard-outboard . Federal Boating Act of 1958.
LAUNCHING RAMP —An inclined surface leading into SUBAREAS — Each of the Divisions was subdivided

~ the water from which trailered boats may be for questionnaire distribution purposes with the North
launched. A launching ramp may consist of one or Division containing five subareas, the Central Division
more lanes of approximate 12-foot width. The capac- containing seven subareas, and the West Division con-
ity of a launching ramp is measured in terms of its tam ing the remaining seven subareas.
lanes and equals the number of boots that can be SUMMER MOORAGE — A moorage used from mid-launched simultaneously from the facility. April to mid-September. This type may or may not
MARINA —A marine development having mooroges. require breakwater protection from wind generated
Other facilities may be available, including repair fa- wave action.
cilities, bait, tackle and general supply services. Res- TEMPORARY MOORAGE — A place where a boat istaurants and hotels or motels are often part of a kept less than one month.modem marina complex. WINTER MOORAGE — A moorage used from mid-Sep-MEAN — The arithmetic average. tember to mid-April which usually requires breakwater

- MISCELLANEOUS BOATS — Canoes , prams, rowboats, or sheltered inlet protection from winter storm gener-rubber rafts, etc. ated wave action.
MOORAGE FACILITY — One or more piers, wharfs , YACHT CLUBS — Privately owned marine facilitiesfloats, or permanently anchored buoys to which boats used by a select segment of the public.
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63 Washington State Deportment of Commerce and Economic Development
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Columbia Basin Inter-Agency Committee

TASK FORCE FOR COMPREHENSIVE STUDY
i’.. i v.,c. i~~~ .,. PUGET SOUND AND ADJACENT WATERS *~~m, i.pii.. to
si.i. .1 ~~.i, tos su b., Co-Cb.j,i g
~ pI. •~ ~1,iC ltIf .  

AIIi. d f. N,.l., A..i. Dj,ost.g

~:~: : ~~~~~~~~ W.shIi ioa Slit. P.11,11..
l~ p1. .1 lab., Co.t,oI C~~~h..l..F.d.,.I ~~ ., Cs iaslos P. 0. Big 121
api . of C ,e. Ol~~~is~ ~~ bL,gl.a *5101

l~~pt. of Bi. lih . ~~.gsii.. S W.if .,. b0 13 11*1

Sob.,t II. Gad,.,
Cb,.I , lk.i. PI ag. BI.
U.S. A,,e Sag,.Dj .t. , h a u l.
il lS Al sabs. h~ Sou l
Seittle, Wsah i a~to i *8114
Pb... ill 3. 21*0 hut. U

Dear Boater:

Have you ever wished that you had been asked before pleasure boating facilities were constructed?
Here’s your chance. The Task Force for Comprehensive Study of Puget Sound and Adjacent Waters is
examining the water resources of the Puget Sound area, and preparing plans r or management and dev-
elopment of these water and related land resources. In conjunction with this the Bureau of Outdoor
Recreation and the U. S. Army Corps of Engineers, as ineitI ers of the Task Force, are conducting a survey
to determine the nature and location of Puget Sound area boating facilities, and they need your
opinion, We would like you to- complete the attached quest tonnaire and return it in the inclosed self—
addressed envelope.

There are not enough funds to contact all boaters in the state, so this is going to a small
number who have been selected at random. From these few, inferences can be made about the desires
of all boaters using facilities in the area. However, in order to accomplish the purposes of this
study, every single person taking part in the survey must complete and return the questionnaire,
Therefore, it is vitally important that yours is received.

We wish we could say this Is a short questionnaire. Unfortunately, we can’t; it will orobably
take you 20 tO 30 minutes. However, we can say that it Is an Important opportunity to make a valuable
contribution to boating. Whether we like It or note there can be no doubt that the years a~iead will• bring a steady, if not explosive, increase in boating. This growth and the problems it entails will
only be manageable, and we will only be able to preserve the fun In boating, If we do an intel-
ligent job of plannlng. facilities. This survey will play a central role in that planning. We
heartily indorse it and urge you to till it out completely.

We know that some questions will be difficult to answer. We ask that you think carefully about
each one and answer as best you can. This is going to a variety of boaters and not all questions
will apply to you. if a question does not apply, circle ‘None’ so we will know you didn ’t overlook
it. Please complete this questionnaire tonight and mail It tomorrow, or in any event, bef ore the
end of the week. Whatever you say will be held in strict confidence and your answers will only be
used to cait Inc with others In this study.

Thank you for your help and happy boating.

~~~~ 

Sincerely 

; ~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~
fred ?. Neal., Asst. Director Robert H. Oedne7, Chief, Planning Br~uwioliution Control C~ m~1ssion U. 8. Ar~~ Engineer District, Seattle8tate of I~ shIngton Corps of Engineers
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C*Iumbia Basin Int.r-Agoncy Con~~itt.e

TASK FORCE FOR COMPREHENSIVE STUDY
i.ô p... ~~~~~

.,. PUGET SOUND AND ADJACENT WATERS ~~~. .~~. ~.hIM . .8 Ma.bt.,u.s ililii Ci~ li_I

MapS. .1 teutesItuis LIt 1.1 ?. Noel., A.aI. Plu sh ,Bipi. if L~*1 No.11.11.. SuM. P.II. *l..MapS. .8 lMiiii C..ur.l C 1..I..Maps. .8 Lob,. p ~ m- I P ’ s .’ . .  ‘U.’
Maps. .1 haitI hI..ali.s I Malt.,.

BiIi,i N. Gsd..p

~ u.i. Mau ls PI.(.S,.
IL £‘U’hl*’.Dl.t.. hau lS.
ISIS Ah ab.. May $..Ih
Saul. I. Wuiblallss *1184- Pbi.sIh $—tTH hai. 5*1

Dear Boater~

About 10 days ago, we sent you a questionnaire Just like this ,
but have received no reply. We know you ’re busy, but this study is
vitally important to a very large number of people and it won’t mean
usaeh unless the people we chose at random complete the questionnaire.
We especially need responses from owners of boats such as yours.
Won’t you please help out by completing this and returning it to us
right away?

Thank you,

~~~~~~

ALFRED T. NEALE, Asst. Director ROBERT H. GEDNEY, Chief , pf~(ning Branch• Pollution Control C~~~ission U. S. Army Engineer Dist4p~I, Seattle
State of Washington Corps of Engineers
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PUGEI SOUND AND ADJACENT WATERWAYS
RECREATIONAL BOAT USE QUESTIONNAIRE

7~~7 ii longer con a bout.
SECT I ON A

To begin, ws’d like to find out some things about your boat.
I. Please circle the lu4h and class into which your boat would fall.

l-~~Lor under 4-ovsr 28 fL to 32 ft. 7-owr lOfl to 4bft.
-~~ 2-ov.r 2O fL to24 fL 5-over 32fl to36ft. 8-owr l6IL to 5O fL

3-over 24 ft. to 2$ ft 6-ovsr 36 fL to lO fl. 9-owr 5O fL
I I. Do you have a trailer for your bout? (Please circle) 1-yes 2-no.
Ill. Please circle the descrlØlcn below whkh most nearly fis your boat. (Consider “Inboard-Outboards” as “Inboards”)

I. inboard Cabin CruIser 3. Outboard wfth -smuts aintrois and windshield 5. AuxIliary SI1IOat
2. Outboard Cabin CruIser 4 Other Outboard 6. Other_______

(Plies, specify)

IV. What Is the tatal horsepower of your boat? (Include all .nglnss If you have more than one) HP.
V. Please circle your boat hull material. 1. Itbod 2. Steel 3. Aluminum 4 Fiboiglass 5. Other

VI. Approximately how many hours dld you use your boat in 1966? ______ hrL (Please eaclude hours spent aboard
at home mooraga).

VII. Approximately what percent ci those hours wars devuted to one-dey (or less) cruises In and out ci your home
mooraga? ________S

VII I. Approximately how many gallons of fuel dli your boat omsume In 1966? ______Dols.
IX. What tyoe of fuel dees it use? (Please circle) 1-gas 2-diesel oil 3-other

Do you use your baat year around? ~Pfeese circle) 1-Yes 2-Np (ii yes, ablpneat questlon)
Xl. If you den’t use your boat year around, please Indi~~s your beating season bulow

Circle number Indicating first month at season on (op tew.
Cirde number IndicatIng last month at season on Wiom ,wa
From: 1 2 3 4 5 6 7 $ 9 10 11 12

Jun Feb ~~r Apr iiy Jun Jul Aug Sep O~ Nov Dec
To: 1 2 3 4 5 6 7 $ 9 10 11 12

Jun Feb Nor Apr Noy Jun Jul Aug Sep O~ Nov Dec

SECTION S
ThspurpeseatIhlsstu~ btoftndoi*wherelu.beellng(octiuleson Pugat SsundouatlttobL Ma)b.scme

foditiues sheuld be reduced In six. er abenined; mane same hdittias sheubi be .~anid or mane now facilities should

be bull where none eait
Te line us de this1 please indicate below what heNRies are needed be satisfy you. It may be that focilliles are

alree~,tiifor)eu, eritmaybathatyouwouidiiheseminowsnss. ~~~M~~uriniwarski elIhercast Wejust
needbeth eduersyeuwantthehelllies lobe, wMhertheyars.lrue4therser nat.

A meg en which Pugat Sound is divided Info ni mb. J areas be m.Jied . Please rater to * for the area numbers

regulred In lie queelfoni below. We realize that you y use your beat In many an si IL....sr, en this questionnaire

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ reNodbegei*aeuthu.dherson another
sursoy. PluseS rem th rep dbethenL.La1aneeIsn~~~meg

l~~~w •

~~~~~
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XI I . Please circle every number that represents a meg area (sea meg for area numbers) In which you now use permanent
macrage or would use now permanent macrage In the summer (from mid-April to mid-Seplember). We call ‘Wmanent

t 
moo~gV’ a place where you keep your beet mon than I month.

None 1 2 3 4 5 6 7 8 9 1 0 11 12 13 14 15 16 17 18 19
-; X I I I . At prewiling prices, what tyea of permanent moorage would you like to rent In the summer? (Please circle)

1-wet covered 2-wet open 3-dry covered 4-dry open 5-none
XIV. Please circle ovary number that represents a map area (see map for area numbers) in which you now use
permanent macrage or would use nee permanent macrage in the winter (from mid-Seplember to mid-AprIl).

None 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
XV. At prevaIling prices, what type of permanent moorage would you like to rent in the winter? (Please circle).

1-wet covered 2-wet open 3-dry covered 4-dry open 5-none
XIV. Please circle every number that represents a map area (see map for area numbers) In which you now use temporary
macrage an would use new temporary macrage In the summer (mId-April to mId-S~*ember). 

(We call ‘temporary macrage”

any place where you keep your boat I month or less. ) Please indicate the number of nights you would use temporary maorage
in that area each summer. Then, indicate how many ci these nights would be “In” on Saturday night and “out” on Sunday
morning. Finally, please Indicate the number of occasions when you would not use the macrage overnight but would use it
for a short shopping, visiting, or service stcp~

Number of
Total number of In Saturday nights Shopping or

Area nights would use out Sundays Service Stops
m aO) 

_ _  _ _ _  _ _

I 
_ _ _ _  _ _ _ _  _ _ _

2 
_ _ _  _ _ _  _ _

_ _  _ _ _  _ _
4 

_ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _

5 
_ _ _  _ _ _  _ _

6 
_ _ _ _ _  _ _ _ _ _  _ _ _ _

7 
_ _ _ _  _ _ _ _  _ _ _

$ 
_ _ _ _  _ _ _ _ _  _ _ _ _

9 
_ _ _ _  _ _ _ _  _ _ _

10 
_ _ _ _  _ _ _ _ _  _ _ _

11 
__________________ ___________________ ______________

12 
_ _ _ _  _ _ _ _ _  _ _ _

13 
_________ __________ _______

14 
______________ _______________ ___________

15 
_________  _________  _______

16 
______________ _______________ ___________

17 
______________ _______________ ___________

1$ 
_ _ _ _  _ _ _  _ _ _

19 
_____________ ______________ ___________

XVII. At prevailing prices, what type of l~~onry macrage would you like to rant in summer? Please circle)
1-wet covered 2wet span 3-dry covered 4-dry open 5-none
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XVIII. Please circle every number that represents a map area (see map) In which you now use temporary macrage or
would use new temporary macrage in the winter. (mId-S~~ember to mid-April). Please Indicate the number of nights
you would use maorag~ in that area each winter. Then, indicate how many of those would be “in” on Saturday night
and “our Sunday morning, and on how many occasions you would make shopping or servIce stops.

Total number of Number of Shopping or
Area nights would use Saturday Niatfls Service Stops
maw __________ _________ ________

XIX. N prevailing prices, what type of temporarymacrage would you like to rant in winter? (Please circle).
1-ed covered 2-wet open 3-dry covered 4-dry open 5-none

XX. Is the lack of adequate macrage facilities keeping you frem buying a different type boat? (Please circle) 1-Yes 2-No
XXI. Please circle every number that represents a map ares In which you now use trailer boat launching ramps or
would use new launching ramps. Also, please Indicate the number of times you would use them In each area, (call “In and
out” one time) and the number ci thes. times which would 1.11 on a weekend or holiday.

Total times per Number of these that would Total times per Nwnbar of these that would
Al-se year would use fall on weekend or hollday Area year would use fall on weekend or holiday
maw _ 

_ _

1 - 
____________ 11 

__________ _____________

2 
_______ __________ 12 

________ ___________

Ri 
_ _ _  _ _ _ _ _  

- lah#~~IlI13
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XXII . Please circle every number that represents a map area In which you now use daytime beach and picnic facilities

or would use new facilities. Also please Indicate the number of days on which you would use them and the number of
those days that would bean a weekend or holiday.

Number of these days Number of these lays
Total tlmes per that vauld be on a Totaltimes per that would be on a

Area year would use weekend or holiday Area year would use weekend or holiday
ffone(0) 

_ _ _  _ _ _ _ _ _ _

1 
_________ ____________________ 

11 
___________ _____________________

2 
________ ________________ 

12 
_________ _________________

3 
_ _ _  _ _ _ _ _  

13 
_ _ _  _ _ _ _ _ _

4 
_______ ______________ 

14 
________ _______________

5 
_ _ _  _ _ _ _ _  

15 
_ _ _  _ _ _ _ _ _

6 
_______ _______________ 

16 
________ ________________

7 
________ ________________ 

17 
_________ _________________

8 
_ _  _ _ _ _ _  

18 
_ _ _  _ _ _ _ _

9 
_______ _______________ 

19 
_________ ________________

10 
_ _ _  _ _ _ _ _

XXIII. Please circle every number that represents a map area In which you now use overnight camping facilities
designed for boaters or would use new facilities. Also, please Indicate the number of nights you would use them per
year and bow many of those nights would be Saturday or the night before a holiday.

Number of these nights Number of these nights
Total nights that would bee Saturday Total nIghts that would be a Saturday

Ares would use or night before a holiday Area would use or night before a holiday
NonolO) 

_______ _______________

1 
___________ ______________________ 

11 
___________ ______________________

2 
_________ ___________________ 

12 
_________ ___________________

3 
_________ ____________________ 

13 
_________ ____________________

4 
________ __________________ 

14 
________ _________________

5 
_ _ _  _ _ _ _ _ _  

15 
_ _ _  _ _ _ _ _ _

6 
________ __________________ 

16 
________ _________________

7 
_________ ____________________ 

17 
_________ ____________________

$ 
_ _ _  _ _ _ _ _ _  

18 
_ _ _  _ _ _ _ _ _

9 
_ _ _  _ _ _ _ _ _  

19 
_ _ _  _ _ _ _ _ _

10 
______ _____________

XXIV. In which of the areas do you ever use or need a harbor to get out of heavy weather? (Please circle)
Mone t 2 3 4 5 6 7 8 9 1 0 11 12 13 14 15 16 1 7 1 8 1 9

Section C
We (honk that If facilities were ideal, use paiterns isigid be different than they are now. Therefore, for comparison

purpases~ we ~ uld like fo ask two quedians you answered earlier. This time, we want to know what you would do If facilities
were Ideal fo, your puvposes~ if they a$rea~’ ere, then your answers will be the same as before. If not, then your answers
meyl erbeilsesemeeebeforeordlMoremt
XXV. If facil ities ware Ideal far you1 appowikedaly how many hours per year would you use your boat? hratyear

XXVI. II facil ities we Ideal fa~ you, ippmelmately what percent of those hours would be deeded to on day Cruises In
indisIeIysurIuem a,,ra,s? I

$~II1 fRi 74
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SECTION D
New. we would Ilketoget some Information on what macrages should be like.

XXVII. Please answer this question only if you do use or would use some permanent moorage facility. Please circle
each of the lollewing facilities you use or would use at your permanent moarage, If availoble.

1-walk-In lockers 5-ice supply 9-boat repair 13-showers
2-small lockers 6-fishing supplies 10-engine repair 14-laundry facilities
3-marine supply 7-restaurant 11-launching hoist
4-fresh water 8-electric power 12-fuel and oil supply

XXVIII. Please circle each of the following facilities you use or would use at a temporary moorage, If aveiloble.
1-walk-in lockers 5-ice supply 9-boat repair 13-showers
2-small lockers 6-fishing supplies 10-engine repair 14-laundry facilities
3-marine supply 7-restaurant 11-launching hoist
4-fresh water 8-electric power 12-fuel and oil supply

SECTION E
Mi important matter of concern is debris control and obstacle marking.

XXIX. Did your boat Incur any underway damage during 1965 or 19~ ? (Please circle) 1-Yes 2-No (If no, skip to end)
XXX. Cause of damage? (Cirde all that apply)

1-waves 2-floating debris 3-stationary underwater obstacle 4-other 
_____________(Please specify)

XXXI. Amount of damage in dollars $
_______

XXX I I. Area In which damage occurred?
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 11 18 19
We would be interested in any comment you would care to make about boating facilities on Puget Sound. Please

use the back of the preceding page.
Thank you (or your help, we’ll try to use your answers to make boating In Puget Sound more fun.
Please mall this to us in the return envelope today.

75 a~oie~~m
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0 School of Business Administration and upon the size of our sample. If all respondents
University of Washington give the same or very similar answers , then our error
Seattle, Washington 98105 will be smaller. If all respondents give widely differ.
June 26, 1967 in9 answers , then our error will be larger. If the sample

Ref.: NPSEN—PL—R is a very large one, then our error will be smaller.
If the sample is a very small one, then our error will

The District Engineer be larger.
U. S. Army Engineer District, Seattle Since we do not know before we draw our sample1519 Alaskan Way South
Seatt le, Washington 98134 how variable the answers to our questions will be, we

estimate or assume the extent of that variability and
This letter is a report of work performed under contract then design our sample size to give us some probability
#NPSSU—67.401. I have completed the specified of error and some limit of error that we are willing to
scope of work under that contract as follows: accept. Thus , in these surveys, the estimates of varia-

(a) I have designed three questionnaires to obtain bility of response and of the numbers of peop le who
data needed for economic analysis. One of would respond to the questionnaire, coup led with the
these is for the lntra.Coasta l Waterway Study, acceptable limits and size of error, led to the decision
another for the Puget Sound and Adjacent to draw a sample of 1600 for each survey.
Waters Study, and the third is a modification Therefore, for each questionnaire, Corps personnel
of the second pertaining only to trai ler boats. drew a random sample of 1600 boat owners from the
The f irst ~~~~~~ questionnaires have been mailed United States Coast Guard list of registered boats in
out and tabuiuted, and the third has been the geographic area under consideration.
mailed but is awaiting tabulation by your
offices. The questionnaires were then mailed to this sample

with an explanatory letter and a request to respond.Ib) I have specified the number of questionnaires and after ten days, the members of the sample whoneeded in each case to obtain valid results, had not responded were sent another copy of the
(c) This letter is the required written report. questionnaire—with .ana~ditionaI request to respond.
(d) I have met with Corps of Engineers Personnel on After adjustment for minor errors in the Coast Guardseveral occasions for review, discussion, and list, which were discovered during the-- mailing, op.

instruction in the meaning and interpretation proximately 70 per cent of each sample responded.of the questionnaire results. This is an unusua lly high response rate for mail sam- -

The preparation of the questionnaires specified in the øI~s of this sort and is a result of which the Corps can
contract proceeded in a very careful and systematic be justly proud.
way. Several conferences defined the problems which
the surveys were intended to investigate and resulted Each questionnaire was then edited for errors and
in an initial draft for each questionnaire. The initial consistency by Corps personnel and coded for corn-
draft was circulated to interested parties, and, on the puter tabulation. In addition, Corps personnel wrote

• basis of their comments and of additional conferences the computer program to my specifications, and I per.
wi th Corps of Engineers personnel and others, there sonally reviewed the results of the test runs of that
was some redefinition of the problems and revision of program.
the questionnaires. After the completion of computer tabulation, I held a
Each questionnaire was then field tested. The test was conference with Corps personnel regarding the inter-
conducted by Corps personnei and consisted of ob. pretation of the results. In addition, I stand ready to
served completion of the questionnaire by approxi. review their final report should they wish to have me
motely twenty arbitrarily selected members of the do so.

t 

boating population. A final revision of the question- Strictly speaking statistical reliability for surveys such
noire was made as a result of the test, as these cannot be computed for the entire population
Whenever we make inferences about a population by of boat owners, because 30 % of the sample did not
investigating a portion of that population rather than respond. However, for that sub-population represented
th. entire population, we run the risk that those infer- by the 70% who did respond, we can make very
ences will be in error. But, whenever we select our precise estimates of our error. These are still estimates,
sample randomly, we ore helped by the fact that it is however, because in order to know the true amount of
then subject to the lows of probability, and we can error, we would have to know the exact values of the
make some statement about the probability of our population parameters and these, of course, we could
error. That statement depends upon the variability of never know unless we had investigated the entire
the answers which we receive to the questiontwe ask, population, rather than just a sample.

Ij ~ d6~~IY 76
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According to a well known statistical theorem, the puted from a givPn sample 95 times out of 100. TheCentral Limit theorem, if we were to draw another figure below illustrates the point:sample from this same population, and then another
and then another until we had drawn a very large Cases or

tandard Errornumber of such samples, and if, from each of those oersons
samples, we computed an average value in which we
were interested, those average values would distribute
themselves around the true average value of the pop-

/

/~~~~

‘

~

“

:vera9e value
ulation in a normal, bell-shaped distribution. The mea-
sure of the variability of that distribution is called

or %Standard Error and is computed for two different cases

call an attribute, the formula is;
by the formulas below. For the first case, which we 

~.1 
~~~~~~~~ Units or %P =  pq 

/ ~~~~~
‘

PIus 2 Standard Errorsminus 2 Standard Errors
where:

P Standard Error of the Percentage 95 times out of 100 this area will contain the overagep = the probability that the population has the value for the percent computed from a given sample.attribute in question
q= 1- p
n = samp le size The key to knowing whether or not these reliability

Since we do not know p or q for the population, we statements can also reasonably be expected to pertain
compute them for the sample and use those values in to the entire population of boat owners lies in know-
our computations. The result, therefore, is an estimate ing something about the 30% non-respondents. At my
but a very accurate one, suggestion, Corps personnel drew a random sample of
For the second case, which we call a variable, the one-hundred from the non.respondents to each ques-
formula ~ tionnaire and made several attempts to contact each

by telephone. The exact results of these efforts are in
your hands. Generally speaking, according to the m i -

/~~~~
. = ~~~~~~~~~ tial analysis, there seems to be no consistent bas

among the non.respondents, and if the inferences are
drawn according to the instructions which I set forth in

- V where; my last meeting with the persons in charge of the
- -. - surveys, the Corps can be quite confident that they will• provide a valid basis for making economic analyses of

= Standard Error of the Mean boating for the intended purposes.
= Standard Deviation of the Population Obviously, these inferences must be tempered with

judgment, because the surveys have discovered what
Since we do not know , we compute it for the the boating population says It will do, not what it
sample and use that value in our computations. The actually does, and we know from experience that
resu lt , again, is an estimate , what people say they will do is oftentimes different

from what they actually do. However, given the kindsBecause not every respondent will provide a usable of questions which people were asked in these sur-response to every question for one reason or another, veys, the subject matter of the surveys, and the carethe value of n will usual ly be different for each ques- with which the surveys were constructed, considerabletion, leading to a different standard error for each reliance on the results seems justified.
question. Where appropriate, the computer tabulations All-in-all these surveys provide, in my judgment, acontain the standard error , which will permit the Corps sound basis for making decisions with regard to boat.to make a statement such as the following: ing in Puget Sound. The very high response rate“95 times out of 100 the true population statis- makes them useful as base-line studies for comparisontic for this item will be th. stated value plus or purposes in future years. They are well-defined, care-minus (Pw• tkseae the uI.$.d standard error).” fully performed, and should prove to be of great

benefit to the Corps.
Such a statement is posubi., b.cause according to the Sincerely,laws of probabIlity lb. trus value plus or minus the
Standard Error will ~ontain lb. value computed from a F 1. DENMAN (signed)
given sample, 2 tImes out of 3, and plus or minus two F. 1. Denman, Ph.D.
times the Standard Error wIff contain the value corn- FLD:alh
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SUMMARY OF REPUES TO PUGET SOUND 11. Boating Season (those who don’t use their boat
AND ADJACENT WATERWAYS RECREATIONAL year around)

BOAT USE QUESTIONNAIRE Month Boater Us.
Jan 4
Feb 12
Mar 31
Apr 148
May 335
June 4.40
July 458

1. & 3. Length and class of boat: Aug 456
Boat Boat No. Avg. Sept 437
Class Type Boats Length OCt 234

Nov 1 Inboard Cabin Dec • ,  • - • • • . .  9Cruiser • • 151 25.3 12. Areas were permanent moorage is or would be2 Outboard Cabin used in summer:Cruiser 124 16.4 Total response—7053 Remote Control Area Response % Area R.sponse ToOutboard - - 345 15.6 1 8 1.1 10 8 ii4 Other Outboard • , , , ,, 50 15.5 2 17 2.4 11 11 1.6
5 Aux. Soil 9 29.8 3 19 2.7 12 41 5,8
6 Other 23 18.3 4 6 0.9 13 12 1.7

- 5 18 2.6 14 20 282. Do you have a trail er for your boat? 6 5 0.7 15 10 1.4477 Yes 7 44 6.2 16 12 1.7224 No 8 88 1 2.5 17 6 0.94. Horsepower of boat: 9 30 4.3 18 12 1.7
Class Average Horsepower 19 22 3.1

1 159.3 13. Type of permanent moorage would like to rent
2 61.9 at prevailing prices in summer:
3 44,9 Total response—697
4 36.1 T R5 337 ‘I-
6 121.1 1. Wet covered 118 16.9

5. Hull material - 2. Wet open 90 12.9
Material N.. of boats ~ ~~)f c:~~

ed 
.:: : : :::::::1. Wood 481 5. None . , ,. , , , , , . . , ,, . , ,  4)9 60.)

2.Steel 1
- - 14. Areas where permanent moorage is or would be3. Aluminum 

- . 5 used in winter;4. Fiberglass 210 Total resporise—7055. Other Aria Response To Are Response To6. & 7. Hours of boat use In 1966 and S of hours ~~~~
— —

devoted to one day or less cruises in and one -

out of home moorages: 1 0.7 10 5 0.7
167.6 Hours used 2 5 0.7 11 10 1.4
74.4 5 one clay cruises 1~ 3~

8. Gallons of fuel consumed in 1966: 5 7 1.0 14 15 2:)
6 4 0.6 15 6 0.9Class Avg. Gal. 7 40 5.7 16 7 1.0

1 536.9 8 78 11.1 17 4 0.6
2 269.5 9 23 3.3 18 10 1.4
3 174.0 19 3 0.44 97.6 15. Type of permanent moorage would like to rent 

~~~ at prevailing prices in winter:U 
~~~

“& Total response—699
9. lype of fuel: Type Response ToGas DIesel Oil Other — _ _ _  —

691 10 1 1. Wet covered 107 15.3
2. Wet open 36 5.2 -10. Use boat year oround~ 3. Dry covered 11 1 15.9 - -

Yes 251 4. Dry open 1 0.1NO 118 5. None 445 63.7 :~-
78 
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16. Areas where temporary moorage is used or would 21. Areas where trailer boat launching ramps are or

be used in summer: would be used, number of times used, number of
Total response—705 times on weekend or holiday.

Area Response S Ares Response % Total response.—705

None 376 53.3 
— 

. 
Moon Doy.1 44 6,2 11 27 3.8 on oays p .,y,.wou,o

2 175 24.8 12 40 5.7 Pw Y.., u.. nW.slis.d
3 103 14.6 13 51 7.2 Ar.. i.spous. % Would U.. or N.lld.5,
4 85 12.1 14 94 13.3
5 81 11 .5 15 52 74 0(None) 298 42.3 0 0
6 33 4.7 16 105 14.9 1  28 4.0 9.1 5.9
7 71 10.1 17 72 10.2 2 -  45 6.4 4.0 3.2
8 75 10.6 18 47 6.7 - - -  86 12.2 5.4 44
9 113 16.0 19 84 11 .9 4 - -  51 7.2 6.9 4.8

10 61 8.7 5 - - .  41 5.8 9.0 6.7
6 , - -  36 5 1  11.1 7.8

17. Type of temporary moorage would like to rent 7 109 15.5 9.6 6.6
in summer: 8 -  140 19.9 123 7.9
Total response—688 9  51 7.2 8.1 6.4

Type Bospons. S 10 27 3.8 7.1 5.7
_______ — 11 V - - - 48 6.8 10.1 6.81. Wet covered 60 8.7 12 62 8 8 9 8 7 02. Wet open 160 23.3 13 - - 38 5:4 7:3 8:53. Dry covered 31 4.5 14 61 87 95 7 24. Dry open 15 2.2 15 

- 

- - - 69 9:8 5.4 4.75. None 422 61.3 16 - - - - 77 10.9 6.4 5.1
18. Areas where temporary rnoorage is used or would 17 - - - - 28 4.0 5.0 4.3

be used in winter: 18 - - - 45 6.4 7A 6.7
Total respartse.—705 19 - - - - - 121 17.2 7.6 4.8

Ares R.sp.ns. To Area R.spons. S
None 540 76.6 22, Areas where daytime beach and picnic facilities

1 5 0.7 10 27 3.8 are used or would be use:
2 28 4.0 11 1) 1.6 Total respons e—707
3 19 2.7 12 18 2.6
4 l I  1.6 13 15 2.1 M..nDays
5 17 2.4 14 33 4.7 ~~ D~~S Per Y~. would

6 4 06 15 9 1 3 P., Y.or u.s n

7 4~1 16 16 2:3 A,.o Rs.~~ns. % Would U.. or Holiday

14 

~:? O(None) 292 
5.4 4.2

2 123 17A 6.3 4.2
19, lype of temporary moorage wou ld like to rent in 3 - 59 &3 41  3.8

winters 4 68 9.6 4.6 3.9
Total r.sponse—704 5 - 72 10.2 5.2 4.2

_ _ _  

- - - -

1. Wet covered  53 7.5 8 89 12.6 8.5 6.0
2. Wet open 66 9.4 9 - - - 113 16.0 5.0 4.5
3. Dry cover ed 66 9,4 10 ~~ 5.3 4.2
4. Dry open 6 0.9 11 29 4.1 7.8 5.3
5. None :~ 513 72.9 12 42 5.9 8.5 7.7
20. I, lack of adequate moorage facilities keeping 136 76 60• you from buying a different type boat? 15  62 8:8 5:5 3:7Yes ~~~~~ 16 V V V V  90 12.7 4.6 3.7

No 637 17 31 4,4 5.3 5.8
18 , . , ,  32 4.5 6.5 4.9
19 49 6.9 5.7 4.0
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P 23. Areas where overnight camping facilities are 26. If facilities were ideal, 5 of hours that would beused or would be used, number of nights used, one day cruises in and out of home moorage:k and number of weekends or holidays used: 602 responses with an overage 5 of 68.1.Total response—705
- I N... NIØt. 27. Facilities used or which would be used at perma-F- Moon N151,. Per Y,. would nent moorage:

P.r Ye.r uii en W.skSISd Total response—706An. Iup.n. s % Would Us. or Holiday 
Podlity No. Use To

0(None) 454 6.44 1. Walk-in lockers - - - 45 6.4
1 - - -  4 06 5.5 5.0 2. Small lockers 76 10.82 108 15.3 5.4 3. Marine supply 182 25.83  34 4.8 3,7 2.6 4. Fresh water 250 35.44  32 4.5 2.9 2.3 5. Ice supply 212 30.05  31 4.4 3.8 ~~~~~ 6. Fishing supp lies 197 27.96 12 1.7 6,1 6.1 7. Restaurant V V V V V V V ~~~~~~~~~V V V V V •  166 23.57  18 2.6 5.8 4.8 8. Electric power 185 26.28 12 17 5.9 5.3 9, Boat repair 116 16.49 20 7.1 4.4 ~~ 10. Engine repair 147 20.810 21 3.0 7.5 5.2 11. Launching hoist 167 23.7

11 V 7 1.0 3.3 3.3 12. Fuel and oil supply 298 42.212 - - -  9 1 .3 3.6 4.0 13. Showers 98 13.913  12 1.7 4.5 3.5 14. Laundry facilities 58 8.214 59 8.4 4.9 4.5
V - 

28. Facilities used or would be used at temporary
17 

- 

18 26 5.0 5.3 mourage:
18 - - 27 3:8 5.7 4.4 Tota l respon se—705
19 - - - 65 9.2 8.8 6.4 FacilIty No. %

V. 24. Areas where harbors of refug. are used or 1. Walk-in lockers 20 2.8
needed: 2. Small lockers 39 5.5Tota l response —705 3. Marine supply 214 30.4Area Response 5 4. Fresh water 325 46.1

— _______ — 5. Ice supply 297 42.1None - - 375 53.2 6. Fishing supplies 285 40.41 
118 ,~

.4 7. Restaurant V V V V V V V ~~~~~~~• • V V V V 313 44.42 
7 8 8. Electric power 149 21.13 

93 132 9. Boat repair 110 15.6
• 

~~ 
10. Engine repair 168 23.8
11. Launching hoist V V V V V •~~~~ • V V V~~ 170 24.1

~

“ 12. Fuel and oil supply 406 57.67 V V V ,
~~ iv ,5 13. Showers 193 27.4

73 104 14 Laundry facilities 129 183
1 0 . . , 32 4.5
11 25 35 29. Did your boat incur damage during 1966:
12 - - 29 4.1 Yes 132
13 14 2.0 No 560
14  40 5.7¶ 

- 
15 27 3.8 30. & 31. Cause of damage and amount of damage

~ 2:~ 
in do llars :

• 
18 48 6.8 1. Waves 8 6.119 71 10.1 2. FloatIng debris V V V V V~~~~ V V V  103 78.0
25. Hours boat would be used per year if facilitIes 3. Stationary underwater obstacle - V 23 17.4

were Ideals 4. Other 17 12.9
646 responses with an average value of 217. 1 hours. 5. Amount (Average) $161.20
This vo(ue Is 29.55 hIgher than the present average Total response: Damage 132
yearly us of 167.6 hours. Amount 125
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32. Area in which damage occurred: Verification
Total response—122 1. Boating Seoson—The boating season by per-V 

Area Response % centage of boat owners using their craft for recrea-
~~~ tional purposes during different months of the year

2 
- - 

~~ has been defined in previous Corps of Engir.3er survey
3  reports for individual small boot protects. The follow.
4 

-  V ~ ing table gives the results of the present questionnaire
5 ~~ survey and other surveys.
6 

-   ~~ 
~~~~~ These data indicate that respondents to the question.

7 7 ~~ 
naire use their boats during a particular season in a

- ,
~ ~~~~~ 

manner similar to that used by respondents to other
9 

- - 

2~ ~~~ 
surveys. Although some percentages are higher than• 

~~ and some are lower than the questionnaire data, inc
11 ~ general month to month trend is the some for all

~ 

studies. The pleasure boat questionnaire is a compos-
13 ~,, ite of several areas such as those mentioned above,
14 

- - 

9 ~~ 
and due to its composite nature would not be cx-

15 2 1 6 pected to be identical to any of the other studies
16 - ‘ : V : . .  - - - - 6 4,9 2. Class if Ication of pleasure boats—Types of
17 - V V V V V V~~~~ V - 4 3.3 pleasure boats in various classifications have been
18 - - - - - - 6 4.9 defined in other regional studies as well as nationally.19 5 4.1 Tabulated below are the questionnaire findings for the

Puget Sound study area in comparison with national
VERIFICATION OF QUESTIONNAIRE figures from “Boating 1966, A Statistical Report on

SURVEY America’s Top Family Sport” by the Notional Associa-
Introduction tion of Engine and Boat Manufacturers (NAEBM) and

The Pleasure Seating Study, a comprehensive re- The Marketing Department of the Boating Industry As-
port on recreational salt water booting in Puget Sound sociation. Also presented are regional figures from the

- and the Strait of Juan de Fuca, provides info rmation Recreational looting Study, Strait of Georgia Area by
on present and future boating patterns in the study N. 0. Lea and Associates.

• - area. Basic information on present boating patterns
- was developed from a questi onnaire survey made

from a sample of Coast Guard Registered boat own- Qu..tl.nuraI,. UnI$od Stat.. Strait .1 GeorgIa
ers. The survey, sent to a randomly selected group of Typ. of loot Percsiit.g. P.rnnisg. P.vc.ntag.

1600 boat owners in the Puget Sound Region, was Inboard - - 9.8 7.2 11.2
designed so that its results would be applicable to all Outboard 50.7 58.2 50.3

- boat owners in the Puget Sound Study area. The worth Auxiliary Soil 0.8 (with inboards) 3.8
of the questionnaire may be measured, in part, by Soil without Power 3.4 6.8 2.7
comparing some of its findings with known information. Miscellaneous - 35.3 27.8 32.0
For this reason several questions were included in the
questionnaire to which the answers were already Total . - - 100.0 100.0 100.0
known. The results of these questions and the compar-
sons with known data are contained in the following
text.

Study or Percent of Boaters Participating In a Month
QuestionnaIre JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Pleasure Boat Quest. -   - 37 38 41 57 83 97 100 99 97 69 41 33
Mats Mats Quest. - - 37 41 53 79 94 100 100 100 98 83 51 38
Quilcene Quest. V •  20 22 26 55 86 98 100 100 99 79 41 23
Tulalip Quest. 9 10 17 45 80 98 100 100 94 56 19 10
Sekiu Quest. 11 13 23 55 83 98 100 100 94 60 21 12
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3. Hull Material—The questionnaire derived infor. METHODOLOGY OF PROJECTIONS
mation on the type of boat hull material used for General
construction of registered pleasure boats in the study The Pleasure Boating Study developed a variety ofarea. This information is compared with boat hull data on recreational boat numbers, on existing facili-material for numbered boats In the nation as devel- ties, and on projection of future boat numbers andoped in “Coast Guard Boating Statistics 1966,” future facility demands. Existing numbers of boats and

- -—-----.--- existing facilities were obtained, respectively, from a
Hull Percent of Boats questionnaire survey and from field inventories. Pro jec-
MaterIal Questionnaire Coast Guard Statistics tions of boater facility demands were based primarily
Wood 68.6 62.0 on a report, “Projections: 1980, 2000, 2020; an Eco-
Steel 0.1 0.8 nomic Study of Puget Sound and Adjacent Waters
Aluminum 0.7 4.2 Area” by Consulting Service Corporation. This study
Fiberglass 30.0 33.0 developed projections of population, employment, and
Other 0.6 0.0 gross regional product for the twelve-county area com-

prising the study area. Other regional studies on recre-
ationa l boating provided supplemental information.4. Service FacilitIes —Another question in the ques-

tionnaire asked respondents to indicate service facili- Assumptions
ties 7’iey would like to have at permanent or tempo- The following assumptions were made in the study
rary moorages. A January 1964 publication by of pleasure boating:
NAE~M entitled • ‘Some Boat Owner Impressions of 1. The total growth in number of boats is directlyMarina Services” developed a similar list of desired related to population growth rates and the increasedservice facilities. The NAEBM data is presented for the per capita income in the study area,nation and for the West Coast. The questionnaire data 2. The demand for moorage and demand forpresented is the demand for service facilities at tempo- boat launching ramps would grow at the same rate asrare moorages, since boaters at a temporary moorage
would be more inclined to use a variety of services, pleasure boat ownership in the study area.
Only those services appearing on both the question- The derivation of boat number projections then
naire and the NAEBM survey are ranked. The numbers proceeded in the following manner.
in the list indicate relative ranking of the services. Population Growth
______________________________________—— Population growth for the study area from the

V 

lank Consulting Services Corporation economic study is tab-
ulated below.

Item Questionnaire National West Coast
NORTH DIVISION

Fuel - - 1 1 1
Fresh Water 2 2 2 Growth Annual %
Restaurant 3 8 io Year Population Factor Growth
Ice - - - 3 i~~

’
~ - 151 ,000Fishing Supplies 5 9 iióo - - 156,0000Marine Supplies . 6 6 1980 185,500 1.19 1.1/4

Showers - 2000 - 249,900 1.35 1-1/2
Repair Facilities 8 4 2020 - - 341,500 1.37 1-9/16Electricity 9 5 4°
Laundry - 10 10 6 CENTRAL DIVISION
Lockers - - 11 11 11 

1963 - - 1,603,000
°Indicates a tie. 1966 - 1,700,0000

1980 - - - - 2,418,900 1.42 2.9/16
Although this question was not included on the 2000 - - 3,882,100 1.60 2.3/8

questionnaire solely for verification purposes, the re- 2020 6,235,500 1.61 2-3 /8
suIts of the comparison indicates a correlation between

WEST DIVISIONservices considered most important and those consid 

-

_____________

ered least important. 1963 116,000
• 1966 - - - 120,0000
‘ ConclusIon 1980 122,500 1.02 7/48These comparisons substantiate data derived from 2000 168,500 1.38 1-19/32th. questionnaire. App lication of responses from the 2020 232,400 1.38 1-5/8random sample to the entire recreational boating fleet

in the Puget Sound Study area yields an accurate ODerived from State of Washington Census Board
reflection of th . booting public’s demands. figures.
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Per CapIta Iccorno Growth—Again, from the eco-
nomic report, the following data on per capita in-
comes were developed.

GROSS REGIONAL PRODUCTPER CAPITA INCOME = POPULATION

YEAR NORTH DMSION CENTRAL DIVISION WEST bIVISION

1963 $ 390,000,000 $ 5,153,000,000 
$3 215 

$ 287,000,000
$2,474$ 2,583

151,000 1,603,000 ‘ 116,000
1980 848,400,000 

— 
10,021,800,000 

— $4 145 497,800,000 _$ 4,574 — $4,064
185,500 — 2,418,000 ‘ 122,500

2000 1,798,700,000 24,569.300,000 
— $6 329 

1,066,100,000
$ 7,198 $6,327- 

249,900 
— 3,882,100 — ‘ 168 ,500

2020 3,977,400,000 
— 

62,061,100,000 
— $9 953 1,329,200,000

$11,647 = $5,719-

~~~~~~~~~ 341,500 — 6,235,000 
— ‘ 232,400

PER CAPITA GROWTH

NORTH DIVISION CENTRAL DIVISION WEST DIVISION

P., Growth Annual Per Growth Annual Per Growth Annual
Year Capita Factor % Capita Factor Capita Factor
1963 $ 2583 $3215 $2474

V 1980 $ 4574 1 .77 3-3/8 $4145 1,29 1-9/32 $4064 1.6-4 2-1/2
2000 $ 7198 157 2-5/16 $6329 1.53 2- 1/8 $6327 1.56 2-1/4
2020 $11647 1.62 2.7/16 $9953 1.57 2-5/ 16 $5719

Pre(.ctlon of Number of Boats—The data for pop- number of boats due to income growth as shown
— ulation growt h were assumed to be directly related to below.

boa? number growth. Growth in income, however, was % .pofaNon % Stwdy C...p vnitaken into account for only a portion of boat number ,~~ ~~~~ ~growth. This method was derived from study of a — _______ ________

report by N. D. Lea and Associates on recreational NORTH DIVISION:
boating in the Strait of Georgia, B.C., and a study 1966-1980 1.1/4 2-1(4 1.40
of a report by the Puget Sound Govem.nental Con- 1980-2000 1-1/2 2-1/2 1.64
ference on recreational boating on Puget Sound. 2000-2020 1-9/ 16 2-9/ 16 1.56
These reports considered higher expenditures on CENTRAL DIVISION1each boat to temper the total boat number increase 1966.1980 2-9/ 16 3-9/ 16 1.63caused by growth in per capita income. Th~ increasing 1980-2000 2-3/8 3-3/8 1.94per capita Income was found to augment growth in 2000-2020 2.3/8 3-3/8 1,94
number of boats by 1 % to 1.3 % in the Lea report
and by 7/8 % in the Puget Sound study. The proj ec- WEST DIVISION:
tions for this study were based on a 1 % increase in 1966- 1980 7/48 1-7/48 1.17

1980-2000 1-14/32 2.19/32 1.67
2000-2020 1 .5/8 1-5/8 1.38

1
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ApplIcation of the above data to present number
of boats developed by the questionnaire study yielded
the following projections:

1966 NO. GROWTH 1980 NO. GROWTH 2000 NO. GROWTH 2020 NO.
DIVISION OF BOATS FACTOR OF BOATS FACTOR OF BOATS FACTOR OF BOATS

NORTH - - - 17,000 1.40 23,800 1.64 39,000 1.66 64,700
CENTRAL 150,400 1 .63 245,200 1 .94 475,700 1.94 922,900
WEST - - 18,600 1.17 21,800 1.67 36,400 1.38 50,200

TOTAL - - - 186,000 290,800 551,100 1,037,800

The Coast Guard registered pleasure boat growth
in Washington State between 1965 and 1966 was
3.76%. Washington State Census Board data for this
period indicated a population increase at 1.75%. The
difference between these figures , 2.01%, was consi d-
ered indicative of pleasure boat growth for reasons
other than population growth . Therefore , the proj ec.

• lions in this stu dy ore verified as conservative.

MOORAGE DEMAND
1966 GROWTH FACTORS FUTURE DEMAND

DIVISION DEMAND 1980 2000 2020 1910 2000 2020

North (Summer) - 8,553 1.40 2.29 3.81 11,974 19,586 32,587
(Winter) - - 3,383 1.40 2.29 3.81 4j36 7,747 12,889

Central (Summer) - - - - - 20,232 1.64 2.29 6.14 33,180 63,933 124,224
(Winter) - - 17,817 144 2.29 6.14 29,220 56,301 109,396

West (Summer) - - - 10,537 1.17 1.96 2.70 12,328 20,653 28,450 -

(Winter) - -. . . . 5,235 1.17 1.96 2.70 6,124 10,260 14,135 
- -

Total (Summer) - - - 39,322 - - - - - - - - - - 57,482 104,172 185,261
(Winter) 26,435 - - - - - - - - - 40,080 74,308 136,420 

-

LAUNCHING RAMP DEMAND
North 48 1.40 2.29 3.81 67 110 182
Central  14.4 1.64 2.29 6.14 236 455 884
West V V V • V , . .  92 1.17 1.96 2.70 108 180 284

Total - 284 - - - - - - - - - - 411 745 1,350 
-
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