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This appendix to the Columbia-North Pacific Region
Framework Report was prepared at field level under the auspices of
the Pacific Northwest River Basins Commission. It is subject to
review by the interested Federal agencies at the departmental level,
by the Governors of the affected States, and by the Water Resources
Council prior to its transmittal to the President of the United States
for his review and ultimate transmittal to the Congress for its
consideration.
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INTRODUCTION

\ PURPOSE AND SCOPE

The purpose of Appendix X, Navigation, is to provide a broad
picture of the important role water transportation has played in
the economic development of the region, an inventory of existing
waterway improvements and harbor facilities, projections of
future needs and some general indication of measures that could
be constructed to satisfy those needs. Measures to satisfy needs
include all facets of navigation improvements required by com-
mercial deep and shallow draft vessels and smaller fishing and
recreational boats that ply the Pacific QOcean along the 500 miles
of the region's coastal front, the 2,500 square miles of almost
landlocked salt water comprising Puget Sound and adjacent waters,
and the 2,880 miles of navigable rivers, lakes, and estuaries as
defined by Act of Congress or court decisions or as designated by
the U. S. Army Corps of Engineers. for purposes of administering
the Act of Congress approved MarchS?, 1899 (30 Stat. 1151; 33
U.S.C. 403) and other Acts relating to use of the navigable waters
of the United States. (19)

DESCRIPTION

The Pacific Ocean, waterways of the Puget Sound area in
Washington, coastal estuaries and rivers of Oregon and Washington,
plus the lower Columbia River and its major tributaries constitute
a network of waterways to serve the waterborne transportation needs
of the region. Development of channels and locks and dams on the
Columbia River and its major tributaries, the Snake and Willamette
Rivers, provides access to Pasco, Washington; Lewiston, Idaho;
and Albany, Oregon about 300, 465 and 220 miles from the sea,
respectively. (Future extension of navigation on the Columbia
River to Wenatchee, Washington would add an additional 125 miles
to the system.) Major waterways, ports of the region and sub-
regional boundaries are shown on Figure 1. Commercial navigation
is significant or could be developed in 7 of the 12 subregions.
Subregions 2 and 6, 7, 8, and 9 cover portions of the Columbia
River Basin, Subregion 10 covers the Oregon and Washington coastal
areas, and Subregion 11 covers the Puget Sound area.

PRESENTATION OF MATERIAL

The appendix is organized into a regional summary and 7
subregion chapters, which cover the areas pertinent to commercial
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N X

navigation. The regional summary presents a historical picture
of the role water transportation has played in the development
of the region and its contribution to the region's growing
economy. Existing navigation facilities, types of vessels and a
general description of the types and amounts of commerce are pre-
sented. A broad range of the region's needs are projected for
the years 1980, 2000, and 2020. Measures to satisfy needs cover
all facets of navigation improvements to accommodate the future
fleet of vessels serving the region. Each subregion chapter is

similarly organized but includes a minimum of historical coverage.

For this appendix in discussions of navigation, the boundaries of
subregions 8, 9, and 10 have been modified to include all of the
deep draft navigation on the lower Columbia River, including
Portland harbor, in a single presentation under Subregion 8.
Details are given in the subregion chapters.

AGENCY CONTRIBUTIONS

The Corps of Engineers was designated lead agency for the
navigation study. Much of the data and information utilized in
the study were furnished by the Department of Transportation, the
States of Oregon, Washington, and Idaho and numerous local port
authorities.







THE REGIAOMNM

HISTORY

Present day waterborne commerce has roots deep in Pacific
Northwest history as much of the exploration, settlement, and
development of the region was accomplished by the use of water
transportation. The Pacific Ocean provided access to the coastal
bays and rivers in the early days and has been used since in the
establishment of significant coastwise and foreign trades. Trans-
portation on the Columbia and other rivers was vital to the open-
ing and settlement of the interior and has been important in
building internal and supplementing external commerce.

Exploration

A host of famous early explorers, including Cabrillo, Cook,
Drake, Heceta, Meares, and Perez sailed along the north Pacific
coast prior to 1785 and charted points along the Oregon and
Washington coasts. In 1792 Captain Robert Gray, an American,
entered the Columbia River. In 1804, President Jefferson sent
the Lewis and Clark party to explore the overland route from
St. Louis, Missouri, to the Pacific Ocean. Their instructions
included the following: "The object of your mission is to explore
the Missouri River, and such principal stream of it, as, by its
course and communication with the waters of the Pacific Ocean,
may offer the most direct and practicable water communication
across this continent, for the purposes of commerce.'" (2)

By 1810, fur traders, in dealing with the Indians, were
pioneering water routes into the interior with canoes and other
small craft. Interest in the fur trade led to the founding of
several trading posts. American fur traders established Astoria
at the mouth of the Columbia River. Later, the operation was
taken over by the British and moved to Vancouver, 100 miles
upstream, in 1825. Vancouver became the noted regional trading
and supply center and the port of call for many ships.

Settlement

After 1840, Americans came in even greater numbers to the
Oregon Country. Most of the early settlers were headed for the
Willamette Valley, and later groups spread out into the Puget Sound
and coastal areas. The main route of the "Oregon Trail" followed




the course of the Columbia River as far as The Dalles whence

many groups were ferried down river through the Columbia Gorge
while others detoured through the Cascade Range south of Mt. Hood.
As the region's population increased, agriculture, lumbering, and
fishing became the principal industries. Products of these new
industries were shipped to California, the east coast, Europe,
and other world areas. The period 1850 to 1900 was the colorful
era of the river steamboat. Sternwheeler service on Puget Sound
and the Columbia River system provided for the internal distribu-
tion of imported goods and the movement of products for export
through the major ports of Seattle and Portland. The first cargo
of export lumber was loaded from the wharves at Portland in 1851
and the first export shipments of ship spars originated from
Puget Sound ports in 1853. From the days of the first settlement
until completion of the transcontinental railroad in 1883, the
region was almost entirely dependent on water transportation for
the movement of commerce.

DeveloEment

Early navigation along the regional coastline was extremely
hazardous; storms were frequent, and coastal river entrances had
treacherous bars and many shoals. The only natural deep water
port areas that offered emergency protection were located in
Puget Sound waters.

Lower Columbia

Until the Columbia River entrance was improved with con-
struction of the south jetty (1885-1895) and later with a north
jetty (1913-1917) sailing ships had extreme difficulty in cross-
ing the entrance bar. It has been estimated that about 2,000
vessels, from small fishing craft to deep-sea cargo ships, and
1,500 lives have been lost at or near the Columbia River entrance.
Prior to 1900, the river had from one to three constantly changing
channels at its mouth, so that shoaling and breakers were common.
In spite of these difficulties, commerce increased steadily.

The upriver route to Portland was tortuous and the channel
not well marked. As ships in the world fleet increased in size
and draft, Portland became more difficult to reach from the sea.
Dredging of the river channel was initiated in 1873, but main-
tenance of a 25-foot depth was not fully effective until after
1900.




Coastal

A number of coastal entrances were also improved during
the period 1880 to 1900. Coos and Yaquina Bays, Coquille and
Siuslaw Rivers and Grays Harbor were all improved by entrance
jetty systems to serve the needs of navigation. Shipping from
these and other coastal points increased as products from logging,
fishing, and agriculture developed.

Mid Columbia

The Columbia River and the larger tributaries were navi-
gated by river craft from the days of early settlement, but some
reaches of the river above Vancouver were very difficult or im-
possible to navigate. 1In the 1850's portages were established at
Cascade Rapids and Celilo Falls. Freight costs were high because
of the many loadings and unloadings associated with such port-
ages. Nevertheless river traffic developed and prospered until
1882, when a railroad parallel to the south bank of the river from
Wallula to Portland interposed serious competition. Shortly
afterward river service was abandoned. Sporadic attempts to
revive navigation were made later but difficulties of navigating
the river could not be overcome with profit to the operators
although considerable work was performed by the Federal govern-
ment to improve critical locations.

Cascade Locks, bypassing Cascade Rapids, were completed
in 1896; and The Dalles-Celilo Canal, around Celilo Falls, was
completed in 1919, extending through navigation to Pasco-Kennewick.
However, major interest in navigation above Vancouver did not pick
up until about 1933, about the time that construction was started
on a lock and dam at Bonneville. Construction of other dams
greatly improved navigation conditions on the middle Columbia,
and river traffic has increased with the completion of each dam.
The Bonneville Lock was opened in 1938, McNary in 1953, The Dalles
in 1957 and John Day in 1968. On the Snake River four locks and
dams, Ice Harbor, Lower Monumental, Little Goose and Lower Granite,

(under construction), provide slackwater navigation to Lewiston,
Idaho.

Willamette River

Steam vessels were introduced on the Willamette River above
the falls in 1851, and regular runs were established to Salem and
Albany. Some traffic was extended all the way to Fugene. Locks
were constructed around the falls at Oregon City in 1873, but
traffic on that river also dwindled after completion of the
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railroads in the 1880's. However, commerce never completely
stopped as on the Columbia although movement of rafted logs
is about the only commerce above Oregon City at this time.

Puget Sound Area

In the Puget Sound area, navigation has developed without
a great deal of channel improvements because natural deep water
obtains into the bays and inlets used for port development. Early
channel work comprised primarily clearing and snagging with minor
dredging at the mouths of the Snohomish, Skagit, and Stillaguamish
Rivers. Lake Washington Ship Canal, constructed in 1916, connects
Lake Washington and Lake Union to deep water in Puget Sound. The
major port of Seattle developed along Elliott Bay and has been
extended to additional industrial areas along Duwamish Waterway
by dredging. Tacoma Harbor developed along Commencement Bay and
has been expanded onto the delta of the Puyallup River by dredg-
ing deep draft access channels and using the spoil to fill sur-
rounding areas. Other ports in the Puget Sound area that handle
significant portions of the waterborne commerce include Everett,
Anacortes, Port Angeles, Bellingham, and Olympia.

Stimulating Factors

Growth of waterborne commerce has closely paralleled that
of population and economic expansion in the region. The dis-
covery of gold and development of the mining industry in California
and later at several locations in the region occurred when water
routes provided virtually the only means of transport. Growth in
the Puget Sound area was stimulated by the transcontinental rail-
way system in the 1880's, and the discoverv of gold in Alaska in
1897 caused a dramatic increase in activity on the Seattle water-
front. Probably the most important single event in the long-term
development of navigation in the region, however, was the opening
of the Panama Canal in 1914. Much of the more recent increases
may be attributed to the general economic growth of the Pacific
Northwest and to the improvements that have been made in rivers
and harbors. The following table illustrates the more recent
growth in volume of oceanborne commerce and the contribution of
each of the three major areas of the region.




Table 1 - Oceanborne Commerce, Columbia-North Pacific Region

Puget Sound Columbia R. Coastal Regional
Year 1/ Area System Area Total
(1,000,000 short tons)

1937 137 6.3 1.8 19.8
1947 102 6.6 Bl 17.8
1957 131 15,1 2.6 28.8
1967 18..6 16.6 5l 40.3

1/ Three-year average.
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Figure 2. Distribution of Oceanborne Commerce,
Columbia-North Pacific Region

REGIONAL ECONOMY

The Columbia-North Pacific Region has a young but maturing
economy. The population has increased from about 13,000 in 1850
to nearly 6 million in 1970. This growth resulted from increasing
economic activities based primarily on the utilization of abundant
natural resources. Forests, farmlands, minerals, and fish have
been the historical foundation of its development, increasingly
supplemented by more intensive use of water resources for irriga-
tion, hydroelectric power, and navigation. In the recent past,
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the historical dominance of the natural resource industries has
been reduced by the growth of other industries which have created
a broader economic base.

Regional population growth rates have exceeded the national
rates in all but 2 of the last 10 decades. Between 1940 and
1965, the population grew by 70 percent compared with national
growth of 47 percent. The population density in 1965 was just
over 22 persons per square mile, a density well short of the
national average of 55 per square mile. The population is uneven-
ly distributed, hcwever. Nearly two-thirds of the people live in
the one-fifth of the region west of the Cascade Range and the
population density in that area exceeds the national average. The
greatest density is around Puget Sound and in the Willamette
Valley where favorable factors of climate, rich soil, water trans-
portation, and timber resources have been conducive to the estab-
lishment of centers of industry and trade. East of the Cascades
smaller population concentrations have developed in the rich
irrigated agricultural areas of the Snake River Plain and the
Columbia Plateau and in the mining centers of the Rockies.

The forests and agricultural lands have been historically
the greatest wealth of the region. Forest lands comprise 86
million acres or approximately half of the total land area, and
wood products account for 35 percent of all manufacturing emplov-
ment. Out of the 174 million acres in the region, 21 million
acres are cropland and 59 million are rangeland. Agriculture
production in 1964 amounted to over $1.5 billion and production
is expanding. Because of rapid productivity gains, agriculture
employment declined from 18 percent of total employment in 1940
to 7 percent in 1960. Mining is important in some parts of the
region. Copper, lead, zinc, and phosphate are major mineral
products. Anadromous fish populations in the Columbia River sys-
tem and coastal and Puget Sound streams have supported a commercial
fishing industry since the middle of the 19th Century, and sport
fishing for salmon, steelhead, trout, and other species is in-
creasing.

The changing character of the economy has been most evi-
dent in the changes in its manufacturing sector in recent years.
Manufacturing grew from 19 percent of total employment in 1940
to nearly 23 percent in 1960. During this same period, employ-
ment in the resource-based industries of food proces<ing and
timber industries increased 40 percent. Growth of other manu-
facturing was so great, however, that food processing and forest
products manufacturing declined in relative importance, from 70
percent of total manufacturing employment in 1940 to about 50
percent in 1960. Principal among the expanding industries have
been transportation equipment, electronics, electrometals, and
machinery.
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Utilization of water resources for transportation has been
significant in the region's economic development. Most important
in this respect has been the region's location adjacent to the
Pacific Ocean and the two major waterways, Puget Sound and Columbia
River, which provide access to a large part of the interior.
Foreign and coastwise trade have been essential in the region's
growth, permitting export of its surplus agricultural and forest
production and importation of consumer goods and raw materials
required for manufacturing. In addition to the Puget Sound and
Columbia River outlets, a number of coastal harbors have been
developed for the shipment of lumber and other forest products.
These and other smaller harbors provide a base of operations for
a large fishing fleet, supporting one of the region's major
industries. Recreational boating use in the region is among the
highest in the country, fostered by the abundance of navigable
waterways, both natural and improved.

EXISTING NAVIGATION IMPROVEMENTS

Navigation facilities are discussed in the following
categories: Deep-draft habors and channels, shallow-draft harbors,
interior shallow draft channels, port facilities, and small boat
facilities. Vessels with draft in excess of 18 feet are consid-
ered deep draft. Harbors, channels, and facilities to accommodate
such vessels are referred to herein as deep draft. Vessels with
total draft of 18 feet or less are considered shallow draft.

Small boats include all self-propelled vessels other than tugs or
towboats less than 50 feet in overall length.

Deep-Draft Harbors and Channels

There are 16 harbors in the Columbia-North Pacific Region
considered as principal deep-draft ports capable of handling
ocean-going vessels. Puget Sound and the Columbia River are the
two most important bodies of water in the region's ocean trade,
serving respectively its two largest metropolitan areas, Seattle
and Portland, and other important centers of industry and trade.
Foreign and coastwise commerce of the Puget Sound and Columbia
River ports account for approximately 86 percent of total region-
al shipping in these two categories.

Puget Sound and the adjacent inland waters, with direct
access to the Pacific Ocean through the Strait of Juan de Fuca,
are essentially a huge natural harbor with depths capable of
accommodating the world's largest super carriers. Entrances to
most harbors within the sound permit unrestricted access and are
protected from ocean waves and storms. Depths at berths and docks
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vary from 25 to 70 feet. There are seven major deep draft ports

on the sound: Bellingham, Anacortes, Everett, Secattle, Tacoma,
Olympia, and Port Angeles. Anacortes and Olympia have controlling
depths at the harbor entrance of 50 feet and 40 feet, respectively,
while the remaining five have unrestricted depth. In varying
degrees of specialization, these ports serve the general cargo
trade, the export grain trade, foreign and coastwise shipments of
lumber products, and receipts of crude oil and shipments and
receipts of petroleum products.

P

The Columbia River, together with the Willamette River to
Portland, provides the principal waterborne outlet for a large
part of Oregon, Washington, and Idaho. Its entrance channel,
improved to a depth of 48 feet, and 40-foot interior channels
extend deep draft navigation service 106 miles upstream to
Vancouver, Washington, and 12 miles on the lower Willamette River
to Portland, Oregon. Portland, at the head of the existing deep-
draft channel, is the principal general cargo port on the river
and the major trans-shipment point for commerce moving to and
from the interior. Export grain and shipments of forest products
are among the principal outbound items of commerce. There are
no major refineries on the Columbia River; a large part of the
area's requirements for petroleum products is brought into the
Columbia River by deep-draft tanker and distributed by barge and
truck into the interior. Alumina and other ores for the areca's
industries are important import items of commerce. Other major
ports on the Columbia River include Vancouver, which handles
large quantities of grain, wood products, chemicals, and ores;
Longview ships large quantities of grain and forest products;
Kalama and Astoria are important in the export grain and log trade,
respectively. In addition, many industries along the river have
specialized facilities for their particular shipping needs.

71007 S . o 97 St

Deep-draft ports on the Oregon and Washington coast have
been developed primarily to serve the forest products industry.
Principal among the lumber shipping ports is Coos Bay, Oregon,
which has a harbor depth of 30 feet. Other lumber shipping ports
are Yaquina Bay, Oregon, and Grays Harbor and Willapa Bay,
Washington, with authorized channel depths of 30, 30, and 24
feet, respectively.
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Shallow Draft Harbors

The deep-draft waterways and harbors on Puget Sound, in
the Columbia River, and along the Pacific Coast are extensively
used by small commercial craft and recreational boats. In addi-
tion, many other harbors in the region, both natural and improved,
are used exclusively by shallow draft commercial and recreational




traffic. In the Puget Sound area, approximately 100 minor harbors
and waterways are used primarily for rafting of logs, barse ship-
ments of sand and gravel, ferry traffic, and for fishing and
recreational boats.

Side channels along the deep-draft channel in the lower
Columbia River provide harbors for tugs and barges, fishing boats,
and recreational craft. Ocean-going tugs and barges use this
section of the river and there is considerable barge movement of
sand and gravel, petroleum products, and forest products on the
waterway. Movement and storage of log rafts comprise a large part
of internal movements on the waterway. Channels and basins spe
cifically for use of fishing craft and other small boats have been

provided at four locations in the estuary of the river. Some 8 or

9 small tributary streams and sloughs between Astoria and Portland
have also been improved in their lower reaches, primarily for
movement of log rafts.

Several shallow draft harbors along the Oregon coast have
been improved for use by commercial fishing craft and recreational

boats and for barge movement of lumber in the coastwise trade,
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These include entrances at Chetco, Coquille, Rogue, Umpqua, and
Siuslaw Rivers; Port Orford; and Tillamook Bay. Protecteu moor-
age basins limited to fishing and recreational craft are located
at Depoe Bay, Oregon, and the mouth of the Quillayute River,
Washington. In addition, two natural harbors along the Strait of
Juan de Fuca are used by sport and commercial fishing boats and
for shipment of rafted logs.

Interior Shallow Draft Channels

The most important inland waterway in the region is the
Columbia-Snake barge channel which, upon completion in 1975,
will extend from the head of deep water navigation at Vancouver
to the Pasco-Kennewick area on the Columbia and to Lewiston on
the Snake River, 465 miles from the sea. An open river channel
is maintained to a minimum depth of 15 feet from Vancouver to
Bonneville Dam. The remainder of the waterway is a slack water
channel with locks at eight dams on the Columbia and Snake Rivers.
Lock dimensions are 86 by 675 feet, with a minimum sill depth of
15 feet, except at the lowermost dam, Bonneville, which has a
lock chamber 76 by 500 feet and sill depth of 24 feet. Minimum
channel dimensions are 14 by 250 feet. This important waterway
connects the agricultural hinterland with the deep draft ports
on the lower Columbia River. Downriver movement of grain for
transshipment to export markets is a major movement on the
Columbia-Snake waterway; upbound commerce includes petroleum
products, fertilizer, and other supplies for the interior region.

The Willamette River above Portland has an improved open
river channel with a depth of 8 feet to Oregon City, 6 feet
thence to the confluence with the Santiam River, 5 feet to Albany,
and 2-1/2 feet to Corvallis, and a series of four locks at
Willamette Falls, 37 by 175 feet, with a minimum sill depth of 6
feet. The channel is used primarily for towing log rafts and,
in its lower reaches, for barge movement of sand and gravel.

An open river channel in the Snake River extends 90 miles
above Lewiston. Commerce is not large but the channel 1s signif-
icant in that it provides the route for a regular mail boat run
carrying supplies to isolated areas along the river. Other rivers
in the region are not used for commercial navigation except for
local movements of log rafts and sand and gravel on their tidal
reaches. Among these are the Snohomish and Skagit Rivers in the
Puget Sound area as well as a number of inlets and channels in
Puget Sound waters. The tidal reaches of some of the Oregon
coastal rivers are used similarly, chiefly the Umpqua, Yaquina,
Siuslaw, and Smith Rivers.

14
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Recreational boating enthusiasts in increasing numbers are
taking advantage of the through inland waterway as it has been ex-
tended upstream. In addition, the individual reservoirs are used
extensively for recreational boating. Marinas have been established
or are being planned on many reservoirs. Small boat basins have
been built at many locations along the Columbia River,

Port Facilities

Port facilities are available throughout the region to meet
the requirements of vessel traffic and commerce at each port. The
major ports, such as Seattle and Portland, have extensive terminal
facilities, including general cargo wharves, grain elevators,
facilities for containerized cargo, petroleum and chemical storage
facilities, and bulk cargo handling facilities. Terminal facili-
ties along the Columbia-Snake inland waterway include grain ele-
vators, petroleum storage tanks, and facilities for storage of
bulk cement and fertilizer.

Excellent dry dock facilities are available on Puget Sound
and at Portland for repair of marine vessels in commercial ser-
vice and the Navy maintains a repair yard at Bremerton. The
facilities are capable of handling the largest vessels which call
at the regional ports. Similar facilities are available for small
boats at most port cities in the region. Adequate bunkering
facilities are available throughout the region.

Small Boat Facilities

Nearly 28,000 small boat moorage spaces are available on the
navigable waterways throughout the region. Not included are
unattended moorages at parks or recreational areas, private moor-
ages at yacht clubs, or single-owner moorages. Most small boat
moorages also provide fuel, stores, and other marina services. In
addition to the moorages there are launching facilities for trail-
ered boats numbering nearly 600 lanes of ramps or equivalent hoists.
Fifty-seven percent of the moorage facilities and 37 percent of
the launching facilities are located in the Puget Sound area. In
1966 there were 21 public and 119 private marinas in the Puget
Sound area to serve the needs of small fishing and pleasure boats.
In the eastern part of the region, boat launching ramps are usually
associated with picnicking and camping facilities.
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EXISTING COMMERCE

In 1968, nearly 106 million tons of commerce were moved
over waterways in the region. This total comprised 28.4 million
tons of foreign imports and exports (27 percent), 16.4 million
tons of coastwise shipments and receipts (15 percent), and 61.0
million tons of internal and local movements (58 percent).
Although the region has only 3 percent of the Nation's population
and produces only 3 percent of the total output, about 6 percent
of the Nation's oceanborne commerce moves over the region's water-
ways. By like comparison, the region's share of foreign imports
was about 3 percent but it handled 10 percent of total foreign
exports; its share of the coastwise commerce was a little over 7
percent. The two principal ports of the region, Seattle and
Portland, ranked 9th and 10th nationally; handled 40 percent of
the region's oceanborne commerce. Table 2 presents waterborne
statistics for the principal ports and regional totals for foreign
imports and exports, coastwise shipments and receipts, and in-
ternal movement of commerce for the year 1968. Additional data
on tonnages by commodity groups are shown in the subregion dis-
cussions.

Foreign Trade

The export trade, 20 million tons, comprised primarily for-
est products, 60 percent, and grain, 30 percent. Although des-
tinations included countries in all parts of the world, the major
proportion of the outbound cargo was destined for Japan and south-
east Asia. Imnorts, totaling more than 8 million tons in 1968,
were more varied and a larger proportion was classified as general
cargo. The major bulk movement was mineral ores, primarily alum-
ina and limerock. To these shipments were added iron ore slurry
from Peru in 1970. General cargo imports are primarily from Japan
and Europe.

Coastwise Trade

In 1968, 16.4 million tons of domestic coastwise freight
was handled by ports in the region. This trade includes intra-
regional port movements as well as movements between Columbia-
North Pacific ports and other regions--California, Alaska, Hawaii,
and the East Coast. The principal commodities are forest products,
petroleum, and chemicals for the forest and agriculture industries
There is some coastwise barge movement, primarily to California,
Alaska, and Hawaii.
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Internal Traffic

Internal waterborne commerce is movement of commodities
within and between ports on the same internal waterway. In 1968,
traffic along the region's waterways totaled 61 million tons with
almost all of this traffic moved by shallow draft tugs and barges.
Traffic through Bonneville, the first lock on the Columbia-Snake |
River system, exceeds 2.5 million tons per year. The principal |
product shipped downriver is grain, and petroleum upriver. These
commodities, together with various chemicals and forest products, v
account for over 90 percent of the traffic. Internal barge i
transportation on the lower Columbia River reach, including
Portland harbor, amounted to 8.7 million tons in 1968 and con-
sisted principally of forest products, sand and gravel, and
petroleum products. Nearly 30 million tons of internal traffic
moved over waterways in the Puget Sound area; the principal com-
modities are the same as on the lower Columbia. Additional data
on tonnages by commodity groups are shown in the individual
subregion discussions.

VESSELS AND VESSEL TRAFFIC

The fleet of vessels that moved the 1968 waterborne com-
merce of the region comprise about 1,400 deep-draft ships; 1,100
tugs, towboats and barges; about 8,000 commercial fishing vessels;
and 25 ferries. Characteristics of these vessels vary greatly
as to type of cargo, trade routes, and limitations of channels
and harbors. In addition to the commercial fleet, it is estima-
ted that there are nearly 423,000 recreational boats in the region, {
see Appendix XIII, Recreation, of which about 110,000 utilize the
navigable waterways. 1

s

Deep-Draft Vessels

Approximately 70 percent of the total fleet of 1,400 deep-
draft vessels are general cargo ships, 20 percent are bulk car-
riers, and 10 percent are tankers. The general cargo ships,
including container ships, range in capacity from less than 8,000
to more than 20,000 deadweight tons (d.w.t.), but most vessels
are from 10,000 to 15,000 d.w.t. with loaded drafts of 25 to 33 |
feet. Bulk carriers range in size from 12,000 d.w.t. to more i
than 50,000 d.w.t.; the predominant class ranges from 16,000
to 30,000 d.w.t. with loaded drafts of 30 to 36 feet. Tankers
range in size from 12,000 to more than 50,000 d.w.t. with drafts
of 27 to 40 feet. Seventy percent are between 16,000 and 22,000 !
d.w.t. and have loaded drafts of 30 to 33 feet. Table 3 shows
the characteristics of vessels in the self-propelled deep-draft
fleet.
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Table 3 - Self-Propelled, Deep-Draft Vessels,
Columbia-North Pacific Region

Capacity Percent of
Deadweight tons 1/ Draft total vessels
(feet)
GENERAL-CARGO VESSELS:
Less than 8,000 Less than 25 9.1
8,000-10,000 25-29 12.6
i 10,000-12,000 27-31 18.9
{ 12,000-15,000 29-33 22.4
' 15,000-20,000 30-34 65
20,000 & over 32-35 W)
BULK CARRIERS:
10,000-16,000 27-31 3.2
16,000-20,000 30-33 7.6
20,000-25,000 32-35 3.2
25,000-30,000 32-36 2.6
30,000-35,000 34-37 1.0
| 35,000-50,000 35-49 2.2
‘ 50,000 & over 40+ S
TANKERS::
Less than 16,000 27-29 S
16,000-22,000 30-33 6.7
22,000-35,000 33-36 2.6
35,000 & over 37-40 .4

1/ Deadweight ton--The gross carrying capacity in long tons.

: Tugs, Towboats, and Barges

The fleet of tugs, towboats, and barges is divided into
two general categories--a coastwise fleet and an inland fleet.
The coastwise fleet generally operates between the regional coastal
ports and southern California or between mainland ports and Hawaii
or Alaska. The inland fleet operates primarily in the Puget Sound
area and on the Columbia, Snake, and Willamette Rivers but also
includes the smaller tugs and barges operating within coastal bays
and their tributaries. The coastwise fleet comprises approximate-
ly 30 tugs and 40 barges, Tugs range from 600 to 5,000 horse-
power with a typical tug having the characteristics of 1,400
horsepower, 90-foot length, 25-foot beam, and 11-foot draft.
Barges range from about 2,000-short ton capacity to more than
10,000 tons. The largest in regular service is the Kenai, with a
capacity of 15,500 tons. It was specially constructed to haul
fertilizer from Alaska to Portland and Pasco. Typical barges used
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to haul forest and petroleum products have about a 4,000-ton
capacity. The larger barges are used primarily to haul rail cars
between Puget Sound and Alaska.

lhe inland fleet comprises approximately 400 tugs and
towboats and 600 barges. The tugs vary in size according to
use: about 60 percent with less than 400 horsepower are normally
used to pull log rafts or as workboats. They generally are about
70 feet long, 18-foot beam, with draft less than 6 feet. About
25 percent of the tugs are in the 400 to 1,500 horsecpower range
and are used mostly in the Puget Sound area. These tugs typically
are about 125 feet long, 30-foot beam, with a draft of 11 feet or
less. he remaining 15 percent, which range between 1,500
5,600 horsepower and include about 10 towboats, are used pri-
marily to push larger barges between Portland and the upper
olumbia River region. The larger of these vessels are about 122
feet long, 44-foot beam, with a draft of 14 feet. A tvpical bargec
used in the Columbia River or Puget Sound area has a 1,400-ton
1
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capacity, length of 204 feet, 35-foot beam, and a draft of 11
feet. Approximately 15 barges in use on the Columbia and Snake
Rivers above Portland are equipped with both hoppers and tanks
and can transport solid and liquid commodities separately or
simultaneously. They are used primarily for hauling fertilizer
and petroleum products up river and grain down.

Ferries

Approximately 25 ferries operate on Puget Sound and adjacent
waters. They range in capacity from 35 to 160 vehicles and in
draft from 8 to 17 feet., Most are owned by Washington State
Ferries and are used to carry passengers and highway traffic
across the sound and to the many islands in the area. A private-
ly owned line operates across the Strait of Juan de Fuca between
Port Angeles and Victoria, British Columbia. A few smaller
ferries operate across rivers and on lakes in other portions of the
region but such traffic is not significant to navigation.




Commercial Fishing Fleet

The commercial fishing fleet of about 8,000 boats includes
both offshore vessels that use the coastal harbors and waterways
and smaller boats that operate primarily on the inland waterwavs.
The larger vessels are from 40 to 100 feet long with drafts of 4
to 12 feet. Typical smaller boats are 20 to 40 feet long.

Recreational Boats

Recreational boat usage in the region, particularly in the
Puget Sound Subregion, is among the highest in the Nation. It is
estimated that there are nearly 423,000 recreational boats of all
types located in the region of which 187,000 are registered with
state or Federal regulatory agencies. Approximately 110,000 of
the registered boats use the navigable waterways and account for
nearly 95 percent of the recreational use of such waters. Over
half of this boat usage is in the Puget Sound area. Farther in-
land most of the recreational usage is on lakes and reservoirs not
connected to the navigable waterways. Such use is described in
Appendix XIII, Recreation. In Oregon, about 88 percent of all
boats are trailered to the waterway for each usage:; in the Puget
Sound area, the percentage is about 70.

Vessel Traffic

The number of trips by commercial vessels reported on the
lower Columbia and Willamette Rivers from Portland and Vancouver
to the sea exceeded 91,000 in 1968 including 754 with drafts of
30 feet or more. In addition, larger numbers of small fishing
and recreational craft increase the congestion on the waterway
At the Port of Seattle, where commercial fishing vessels also are
reported, the total number of commercial vessel trips exceeded
121,000 and the number with drafts of 30 feet or more was 221.
Table 4 illustrates the trend of total vessel trips and the use
of large vessels.

The need for additional channel widths, particularly in the
Columbia River system, is to a certain extent related to the density
of commercial vessel traffic. As the density of traffic and si:ze
of ships increase, safe navigation on restricted channels becomes
increasingly difficult. Ship operators in the Puget Sound area
also are becoming concerned with the hazards of collisons during
inclement weather and poor visibility although broad natural deep
water channels obtain and navigation is not as restricted.
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Table 4 - Trends in Vessel Traffic

Tatal huber of Number of Vessel

1 Tri Trips with draft Total Ocean Commerce in
Vesse £33 of 30 feet or more 1000 short tons
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1920 2,000 65,000 0 3 0 379 1,529 5,463
1930 27,000 50,000 0 4 370 549 6,766 10,934
1940 51,000 81,000 0 7 37T 484 6,625 9,681
1950 79,000 135,000 1 398 284 927 10,594 9,216

1960 83,000 123,000 15 563 745 I e 12,493 15,440
1968 91,000 121,000 30 754 522 3,304 16,786 17,957

1/ Includes commercial fishing vessels.
2/ Ports of Seattle, Tacoma, Everett, and Anacortes.
Source: Annual report, Chief of Engineers prior to 1960, subse-

quently Waterborne Commerce of the United States, Part 4.

Future Flcet Composition

Only moderate increases are projected in the total number
of self-propelled, deep draft vessels calling at the region's
ports. However, material increases are expected in the size of
vessels and in cargo handling efficiency and some increases are
expected in vessel speed. The tug and barge fleet is expected to
increase in total number and average size. More and larger ferries
will inevitably be added on Puget Sound although a temporary re-
duction would result from construction of a cross-Sound bridge.
Larger vessels will be incorporated into the fishing fleet but
the overall number of vessels in the fleet will probably not
change materially in the immediate future. A large increase in
the number of recreational boats is anticipated.

Traditionally, fleet operators have built some vessels to
the maximum size that could be accommodated at major ports with
the concept that these vessels could operate at somewhat less
than full efficiency at other ports. This trend is expected to
continue and to maintain a need for continued harbor and channel
improvements.
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General Cargo Ships

Container ships are expected to replace a large share of
the general cargo vessels on trade routes that have relatively
balanced two-way cargo and specialized port facilities. A new
type of container vessel called LASH (lighter aboard ship) also
is expected in the regional trade routes. These vessels are
designed to pick up river barges (lighters) of about 200-ton
capacity and carry them from one seaport to another. Towboats
move the barges to inland ports at either or both destinations.

The majority of the container ships are expected to be
about 600 to 700 feet long with beams of 80 to 95 feet and loaded
drafts of 33 to 40 feet. LASH-type ships are a little larger,
presently up to 860 feet long, with 107-foot beam and a loaded
draft of 37 feet. Other general cargo vessels are expected to
range up to 700 feet in length, with an 85-foot beam and a loaded
draft of about 35 feet. The majority of these ships will be less
than 600 feet long with loaded drafts of 27 to 33 feet.

1
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Bulk Carriers

The trend in bulk carriers, including dry and liquid cargo
types, is to larger, faster ships with improved loading and dis-
charging equipment. A typical vessel is expected to be 700 to :
900 feet in length, 95 to 125-foot beam, a loaded draft of 35 to
45 feet with a capacity of about 50,000 to 75,000 d.w.t.

IR A $0.8

Petroleum Tankers

The tanker ships bringing crude oil into Puget Sound are
expected to be the largest ships of the region's future fleet.
z These vessels are expected to range in size from 80,000 to more
than 100,000 d.w.t. with a loaded draft of 45 to 55 feet. The
petroleum products tankers serving regional ports are expected to
be smaller because of channel limitations and the requirements of
the local market area. Petroleum product tankers are not expec-
ted to exceed 40,000 d.w.t. with loaded draft of 36 feet.
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Tugs, Towboats, and Barges

The region's fleet of tugs, towboats, and barges is expect-
ed to nearly double in number to accommodate the expected in-
crease in commerce. The maximum sizes are not expected to increase
significantly, but the averages will increase as the older, smaller,
and less efficient vessels are replaced.

Yo




Typical tugs in the coastwise trade are expected to range
from 2,400 hp to 5,000 hp, but no significant changes in sizes
are expected. Typical coastwise barges are expected to have
capacities of 4,000 to 6,000 tons with loaded drafts of about 18
fect,

Of the inland fleet, no significant changes are expected
in the characteristics of the small tugs used as work boats and
for local movements of log rafts and gravel barges, but additional
boats will be needed for all types of traffic except log rafts.
The power of tugs used for longer hauls, especially of gravel
barges in the Puget Sound area, is expected to increase to about
2,000 hp. For the long haul on the Columbia River above Vancouver,
more towboats of 3,000 to 3,600 hp are expected and the new ves-
sels are expected to have improved rudder systems and to make more
efficient use of their power. The average barge size on the up-
river run will increase to about 2,500 tons and more dual purpose
barges will be employed.

Innovations

Industry spokesmen expect that some of the techniques that
are innovations today will have major impacts on future naviga-
tion. One example would be that inland barge operators mav soon
become involved in the Nation's export-import container traffic
as a result of the recently established service of oceangoing
barge-carrying vessels (LASH). The domestic barge industry
(nationwide) may need to increase its carrying capacity from 250
to 500 percent within the next few years to accommodate the LASH
ships presently being planned, designed, and constructed.

Barges of the Kenai-type also may affect the inland navi-
gation of the region. Nationwide, many such barges are in use or
under construction to haul bulk commodities directly between in-
land ports and foreign or coastwise origin or destination.

The region's significant export of wheat and other small
grains could be accommodated by either of these types of service.

Commercial Fishing Vessels

There is a trend to the use of larger vessels in some
regional fisheries which in time may reduce the overall number of
vessels in the fishing fleet. An increased effort on tuna catch
will require larger vessels capable of operating at sea for

extended periods. There is a recent and growing interest in
exploitation of bottom fishery resources which are found in
abundance in the coastal waters of Oregon and Washington. Use of

large vessels which will accommodate heavy gear have typified
operations in this fishery. On the other hand, the smaller boats
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presently used for sport and commercial salmon fishing are not
expected to change significantly in size, but increased numbers of
boats can be expected with regional population growth. The over-
all fishing fleet will probably remain at present levels for a
considerable period of time.

Recreational Boats

Recreational boating in the region will continue to in-
crease commensurate with the growth in population, income and
leisure time. The number of recreational boats in use on the
navigable waterways is projected to increase from 110,000 at the
present time to 165,000 by 1980, 310,000 by 2000, and 585,000 by
2020.

PROSPECTIVE COMMERCE

Detailed and exhaustive economic studies would be required
to accurately evaluate the many interrelated forces that will
determine future traffic levels and to assess the effect of tech-
nological changes in shipping and distribution. Studies of this
complexity were far beyond the scope of this investigation. Only
the general factors affecting commerce could be considered and
the projections are presented not as precise determinations by
time frame and location but as broad approximations of a general
magnitude.

Total waterborne commerce will be directly related to the
economic development of the region. It can be expected that
future shipping needs will be governed in many respects by economic
production patterns already established in the region. Agri-
cultural and forest products production will continue to be
important facets of the region's economy, with continuation of
shipping requirements for exporting surpluses to national and
world markets. The manufacturing base of the region will expand
and become more diversified with increasing requirements for
importation of raw materials and export of finished products. As
population expands, there will be a greater demand for petroleum
products and other consumer goods which must be imported. The
national and regional projections of population, employment,
income and production which were prepared for water planning use
by the Departments of Commerce and Agriculture have been utilized
to provide the broad economic parameters for projecting future
trends in production and consumption of many commodities pertinent
to waterborne commerce. These have been supplemented as necessary
by general projections from other sources and by more detailed
analyses of future traffic movements wherever available from other
studies.




The projected levels of production and consumption of major
bulk commodities are shown in table 5. The projections were made
as a guide in estimating waterborne commerce requirements and
accordingly they cover only that share of the commodities expected
to move (in part) by water.

Table 5 - Projections of Major Bulk Commodities Produced
or Consumed, Columbia-North Pacific Region

Base
Year l/ 1980 2000
(1,000 short tons)

ro
(&)
1o
o

Agriculture Commodities 24,000 41,260 54,260 71,700

Food Manufactures 8,600 13,500 19,100 26,000
Forest Products 108,500 115,000 129,500 132,500
Primary Metals 1,961 4,685 9,670 11,931
Minerals 81,522 114,698 162,052 211,071
Steel Scrap 667 7335 1,100 1,500
Petroleum Products 12,300 17,300 28,800 46,000
Fertilizer 740 2,270 4,360 5,390

Totals 238,290 309,446 408,842 506,092

1/ 1964, except primary metals 1969, and steel scrap and petroleum
products, 1960.

Estimates of prospective waterborne commerce considered
total commodity production and consumption in each subregion's
sphere of influence, the historical trends in waterborne commerce,
locational factors of population and industry which would affect
the division of traffic among transportation modes, and the
location of markets and sources of raw materials for the industrial
requirements of the region. Where recent studies were available
which presented estimates based on detailed analysis of origin,
destination, and savings for existing or considered waterway
projects, these were used. Projections for the Columbia and
lower Willamette River, for the Columbia-Snake inland waterway,
and for a prospective waterway in the upper Columbia River were
derived from such studies. Current comprehensive studies of the
Willamette Basin and the Puget Sound area provided data for those
subregions.
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Detailed infcrmation on prospective waterborne commerce is
presented in the individual subregion discussions. A summary of
the region's projected waterborne commerce for the years 1980,
2000, and 2020 is shown in table 6.

Table 6 - Prospective Waterborne Commerce
Columbia-North Pacific Region

1968 1980 2000 2020

Foreign Toreign “Torelgn Yoreign
& & & &
Subregion Internal Coastwise Internal Coastwise Internal Coastwise Internal Coastwise

(1,000 short tons)

2 170 4,300 6,000 7,800

6 470 1,800 3,600 6,700

7 1,410 8,700 12,100 15,300

8 11,500 16,800 11,600 29,400 14,800 43,600 20,100 57,500

9 5,330 6,400 7,700 14,100

10 8,200 6,200 8,200 7,300 8,200 7,600 8,200 8,600

11 25,200 22,300 31,800 35,000 57,800 67,700 118,400 133,600
Total 52,300 45,300 72,800 71,700 110,100 118,900 190,600 199,700

PRESENT AND FUTURE NAVIGATION PROBLEMS

Large oceangoing vessels, which normally operate in wide
open spaces, must move slowly and cautiously in restricted chan-
nels especially during periods of reduced visibility or when
numerous smaller vessels and recreational craft abound. Portland
and Seattle, the principal ports in the region are 110 and 140
miles from the ocean, respectively. Portland is on the 600-foot
wide Columbia and Willamette River channel; Seattle is reached
via thk less restricted Strait of Juan de Fuca and Puget Sound.
Other deep draft ports except Astoria, Coos Bay, and Aberdeen
are comparably located. Future navigation in restricted water-
ways is expected to become more difficult as vessel sizes and
speed capabilities increase and as small boats become more numer-
ous.

The navigation locks at Willamette Falls are obsolete and
the lock at Bonneville is obsolescent. Problems at these structures
are discussed under Subregions 9 and 8, respectively. The locks
at Willamette Falls are presently used at nearly full capacity and
are a definite limit on expansion of navigation on the waterway.
The lock at Bonneville, together with its approach problems, delays
traffic but is not unduly restrictive at this time. The problems
will become more acute with anticipated increases in traffic volumes.
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Two bridges should be altered to facilitate navigation.
The problems at the railroad bridge across the Columbia River at
mile 323, about a mile downstream from the mouth of the Snake
River, are described under Subregion 7. The railroad bridge over
the Clearwater River at mile 0.6 is an impediment to port develop-
ment at Lewiston since the best site for development of facilities
in Idaho is on the north shore of the Clearwater River immediately
upstream from the bridge. Authority for Federal assistance in
reconstruction of these bridges is not clearly defined, and the
railroad company that owns them is understandably reluctant to
spend its money in favor of a competing form of transportation.

The problems of disposal of dredge material do not directly
affect navigation at this time, but may have significant impacts
in the future. In inland areas, dredge spoil is frequently used
to reclaim low-lying lands near navigation channels for industrial
or commercial uses. Along the lower Columbia River, dredge spoil
has been successfully used with permeable groins to build up
shallow areas and thereby increase the flow velocities in the
navigation channel and make the channel self maintaining. After
these initial areas are filled and developed, subsequent spoil
must be transported greater distances at increased cost. In
estuarine areas, dredge spoil has been placed in diked areas, used
to fill intertidal areas, or dumped at sea. Recent critical
examinations of these practices have revealed instances of
deleterious effects on water quality and greater care will be
required in the selection of future disposal areas. In all
probability, future costs for dredge disposal in estuarine areas
also will be greater than at present and the economic feasibility
of some future navigation improvements will be imperiled.

MEASURES TO SATISFY NEEDS

Navigation needs have been expressed in terms of increasing
quantities of commodities which must be moved to support a grow-
ing population and expanding economy and of the larger, more
efficient, and more numerous vessels that will be required to
move them. The navigation measures which would satisfy these
needs comprise all facets of navigation improvements including
harbors, channels, locks, port facilities, and aids to navigation.
The necessary measures including estimated costs in each subregion
are detailed in the respective subregion chapters. A summary of
the needed improvernients is presented in table 7, and the following
paragraphs discuss the improvements from a regional aspect.
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Seaborne Commerce

Seaborne commerce --domestic, coastwise, and foreign--is
projected to increase more than 300 percent from about 45 miilion
tons to nearly 200 million by 2020. Much of this increase is
expected to be accommodated by larger and faster ships and improved
cargo handling techniques to the extent that the number of vessels
will not be greatly increased. However, the larger vessels will
have problems at most harbors and in the Columbia River unless
further improvements are made. In Subregion 11, the Puget Sound
Area, 24, 21, and 6 miles of channels leading from deep water in
the outer harbors to dockside will need imprcvement during 1970 to
1980, 1980 to 2000, and 2000 to 2020, respectively. Some of the
later work will be further deepening of channels deepened during
the early period. In the coastal area, Subregion 10, the harbors
of Coos Bay and Grays Harbor, comprising 35 miles of access
channel, will require improvement prior to 1980; the harbor at
Willapa Bay will require deepening prior to 2000. A total of
38 miles of shallow draft channels at other coastal harbors will
require improvement after 1980. The channel on the lower Columbia
and Willamette Rivers, Subregion 8, to Portland and Vancouver

i will probably require enlargement sometime in the 1980-2000 ’
{

———

period.

{ Internal Commerce

Internal commerce is projected to increase from 51 million
tons in 1968, to 190 million tons per year by 2020. This com-
merce is expected to be accommodated by larger and more numerous

ey

barges and tows of four or five barges. Tugs are expected to
be more nunerous, powerful, and efficient, but not significantly
> larger. Improvements to support this commerce would include a

I

125-mile extension of the channel in the upper Columbia River, i
Subregion 2, including 3 new locks at existing dams; a 62-mile i
extension of slack water navigation in the lower Snake River, ;
Subregion 6, including completion of a dam and lock under con- |
struction and construction of another; improvement of the open

river channel in the Willamette River for 96 miles above the falls

at Oregon City; and reconstruction of the locks at Oregon City

on the Willamette River and at Bonneville Dam on the Columbia.
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In addition to the increase in commercial usage the number
of recreational boats on the region's navigable waterways is pro-
jected to increase from 110,000 in 1966 to 585,000 by 2020. These
vessels will use the channels and locks improved for commercial
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vessels as well as other unimproved portions of the waterways.
However, they will need more than 200,000 spaces at supervised
moorages and 3,000 lanes of launching ramps to provide adequate
shoreside support. These estimates concern only the recreational
usage of the navigable waterways. Other usage will be made of
lakes, reservoirs, and non-navigable stream reaches and will
require similar facilities. Estimates of such facilities are
included in Appendix XIII, Recreation.

This summary does not include port facilities which will
also be needed to support the projected commerce. Such facilities
have historically been provided at local expense in anticipation
of prospective commerce, and competition among ports for commerce
has maintained a slight surplus capability. This practice is
expected to continue. Discussions of future port facility needs
are included in the subregion chapters.

Table 7 - Estimated Measures to Satisfyv Navigation Needs, 1
Columbia-North Pacific Region

SUB- NAV CHANNELS T LAUNCHING
REGION Deep Draft Shallow Draft LOCKS _MOORAGE BASINS RAMPS
Year 1980 2000 2020 1980 2000 2020 1980 2000 2020 1980 2000 2020 1980 2000 2020
SUB- (miles) (miles) (number) (spaces) (lanes)
REGION

2 = - - 125 0 0 3 0 0 90 180 300 - 11 56

6 e = s 32 30 0 1 1 0 150 390 710 20 50 90

7 - - - 0 0 0 0 0 0 350 1100 2000 40 70 126

8 0 120 0 0 0 0 0 1 0 0 3400 10,600 165 285 520

9 - = - 96 0 0 1 0 0 10,000 7600 9,100 25 20 40
10 3 20 0 0 3 3 - . - 3,100 9100 20,600 20 100 250
11 24 31 6 SO 0 0 0 0 31,500 36,100 63,500 190 334 605
TOTALS 59 171 6 253 65 3 5 2 0 45,190 57,870 106,810 460 870 1681

o amal o s eand

1/ Incremental measures required nrior to stated year.
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SUBREGION 2

GUPPER COLUMBTIA

GENERAL

Subregion 2 comprises 22,451 square miles in eastern
Washington and contains the main Columbia River and all tribu-
taries except the Spokane River from Canada to the mouths of the
Yakima and Snake Rivers. It is bounded on the west by the Skagit
and Snohomish Basins across the Cascade Range, on the southwest
by the Yakima River Basin, on the southeast by the Snake River
Basin, on the east by the Spokane and Pend Oreille River Basins,
and on the north by Canada. The subregion is 145 miles wide at
the International Boundary and 190 miles long from the Boundary
to the mouth of the Yakima River. See figure 3.

Topography

Below the confluence with the Spokane River the Columbia
River flows west, south, and east in a large semicircle known
as the Big Bend, and divides the topography of the subregion into
two distinct parts. The section north and west of the Big Bend
is mountainous, with crests rising from 4,000 feet near Wenatchee
and 6,000 feet in the northeast corner of the state to over 10,000
feet in the north Cascades. South and east of the Big Bend lies
the Columbia Plateau, a lava-formed table land sloping gently
southward from 3,000 feet elevation near Grand Coulee Dam to less
than 1,000 feet at Pasco. The valley of the Columbia is a narrow,
generally rock-walled gorge 300 to 2,000 feet below the surface of
the adjoining plateau. In the wider portions of the valley,
benches and terraces are found at various heights above the river
surface.

Climate

The climate combines features of both maritime and conti-
nental types. Summers are dry and warm, and winters moderately
cold and wet. Average annual precipitation decreases from over
100 inches along the higher Cascade slopes to less than 7 inches
on the Columbia Plateau. About 75 percent of all precipitation
falls during the period October through March, most stations
recording maximum monthly amounts in December. However, many
stations record occasional heavy showers and thunderstorms during
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May and June. Most wintertime precipitation falls as snow,
remaining on the ground at higher elevations after mid-November.
Average annual snowfall ranges from 300 to 500 inches on the
highest slopes of the Cascades to less than 10 inches on the
Columbia Plateau. In an average winter, maximum temperatures
range from 25° to 35°F. in the northern valleys and 30° to 40°F.
in the southern areas. Minimums vary from 5° to 15°F. in some
areas to 20° to 30°F. in others. Coldest temperatures occur

when continental arctic air pushes into the basin from the north.
Temperatures below 0°F. are not uncommon under these conditions,
and ice forms on lakes and slack water areas in streams to a depth
of about 4 inches. However, the duration of such icing is seldom
more than a week or two and navigation has moved during similar
ice periods on the Columbia River through Subregion 7. Summer-
time temperatures range from approximately 90°F. in the after-
noons to nighttime lows of 50°F. Temperatures exceed 100°F. 1 or
2 days each year.

Streams

The Columbia River follows a zigzag course for 417 miles
through the subregion. Throughout most of its length it is con-
tained in the pools behind a series of seven power or multiple-
purpose dams. Pertinent data on thece dams are shown in table 8.

Table 8 - Dams on the Columbia River, Subregion 2
Meight
Surface Tailwater
River Area to

Dam Mile Acres Forebay Owner or Agency
Priest Rapids 397 7,200 78 PUD, Grant Co.
Wanapum 415 14,610 80 PUD, Grant Co.
Rock Island 453 3,470 43 PUD No. 1, Chelan Co.
Rocky Reach 474 9,800 92 PUD No. 1, Chelan Co.
Wells 516 9,700 1S PUD, Douglas Co.
Chief Joseph 545 7,800 165 Corps of Engineers
Grand Coulee 597 83,000 341 Bureau of Reclamation
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Franklin D. Roosevelt Lake, the reservoir behind Grand
Coulee Dam, extends to the Canadian border, and in Canada the
river is navigable by means of a navigation lock at Arrow Dam
with clear dimensions of 50 by 290 feet to the head of Arrow Lakes.
Below Priest Rapids Dam, the river flows freely for approximately
57 miles with a drop of 66 feet to the head of Lake Wallula, the
pool behind McNary Dam (Subregion 7). In this reach, the river
is navigable but the channel dimensions are not adequate for the
type of vessels engaged in commercial navigation on the lower
river. Navigation would be possible on the reservoirs but through
navigation is not available. All of the dams below Chief Joseph
have provisions for future locks.

The principal tributaries in Subregion 2 include the Kettle,
Colville, Sanpoil, Okanogan, Methow, and Wenatchee Rivers and Lake
Chelan. All of these rivers and the Spokane River, which enters
the Columbia River in this reach, are considered minor tributaries,
and none is navigable by modern standards. Lake Chelan is navi-
gable for 50 miles into the foothills of the Cascade Range but is
not connected by a navigation channel to the Columbia River. The
Okanogan River was navigated during the pioneer era and is legally
a navigable river. Pertinent data on Columbia River and Subregion
2 tributaries are given in table 9.

Economic Development

The population of Subregion 2 in 1965 was 198,600. There

are three cities with populations greater than 10,000: Wenatchee,
17,800; Pasco, 15,800; and Moses Lake, 10,159. Seven other cities
have populations in excess of 2,000. Since 1940, the population
has increased by 52 percent, but the subregion portion of the

) regional total has decreased from 3.8 to 3.4 percent. Total
employment in 1960 was 70,546. Employment in basic industries
included 15,433 in agriculture and food processing, 3,520 in
lumber, paper and other forest products processing, and 1,032 in
mining and primary metal processing.

Economically, the subregion comprises 9 counties and
generally divides along topographic lines. The counties in the
mountain section are Chelan, Okanogan, Ferry and Stevens. Chelan
and Okanogan Counties are noted for the production of fruit,
apples being a specialty of the Wenatchee area. Hay, grains and
livestock are produced in Ferry and Stevens Counties. Ninety-
eight percent of the forest land of the subregion is also in the
mountain counties. Lumber production consists principally of
rough green ponderosa pine which is shipped to manufacturing plants
outside the subregion for box stock and dimension lumber. These
counties are also rich in mineral resources including gold, copper,
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clays, diatomite, limestone, pumice, epsomite, sand and gravel.
The availability of large blocks of hydroelectric power has
resulted in the establishment of an aluminum plant and an electro-
metals plant near Wenatchee.

On the Columbia Plateau portion of the subregion, which
includes Douglas, Lincoln, Grant, Adams, and Franklin Counties,
wheat is dry farmed where soil moisture permits. The Columbia
Basin Irrigation Project has resulted in the production of grains,
vegetables, seed, feed, and beef on irrigated farms. Food pro-
cessing is expanding.

The subregion has tremendous natural resources of forests,
agricultural lands, water, and unexploited mineral deposits. Its
hydroelectric power developments have an existing capacity of
more than 6 million kw, and planned future additions will bring
the total capacity to 13 million kw. At the present time, the
counties of Chelan, Douglas, Ferry, and Okanogan are classified
by the Department of Labor as areas of chronic and persistent
unemployment. Depressing factors include limited local markets
and relatively high transportation costs, especially for low
value bulk commodities.

Other Forms of Transportation

Railroads

Two major railroads, the Burlington Northern and the
Chicago, Milwaukie, St. Paul and Pacific, serve the area. They
are generally oriented in an east-west direction and connect
with market and port areas on the west coast and throughout the
United States. A branch line of the Burlington Northern serves
the Okanogan Valley and extends into Canada. Another branch
extends from Spokane through the Colville Valley to Kettle Falls
where it forks; one fork follows the Columbia River into Canada,
the other extends along the Kettle into Canada. crosses to the
Sanpoil Basin, and follows the Sanpoil to Republic.

Highwaxs

Major east-west highways are U. S. 2 through Wenatchee and
Interstate 90 through Moses Lake. There is no through east-west
route in the northern half of the subregion. Major north-south
routes include U. S. 97 through Wenatchee and the Okanogan Valley
and U. S. 395 from Pasco to Spokane and north through the Colville
and Kettle River Valleys. A network of state highways and all
weather county roads serves all communities in the area.




Air i

A major airline has scheduled flights to Wenatchee, Pasco,
and Ephrata and charter flights can be arranged to many other
cities. Air freight service is available at Moses Lake.

Pipelines |
Refined petroleum products are transported by pipeline from §
Salt Lake City, Utah, to Pasco, Washington, and from Pasco to |

Spokane. Another petroleum product pipeline from Billings,
Montana, serves Spokane and a small branch line was constructed
from Spokane to Moses Lake to serve the now inactive Larson Air
Force Base complex.

EXISTING NAVIGATION

Existing Projects

Waterwaz

There is no current Federal navigation project in Subregion
2. During the early development of the area, the more easily
navigable reaches of the main river were used for transportation
and some channel work was accomplished by the Federal government
between Wenatchee and Kettle Falls. This project, adopted
March 2, 1907 and June 25, 1910, provided for rock removal and
construction of dikes and wing dams between Wenatchee and Bridge- ‘
port, 79 miles (Act of March 2, 1907); and for rock removal to ‘53
obtain a low water channel 7 feet deep from Bridgeport to Kettle

Falls, 163 miles (Act of June 25, 1910). The project, Wenatchee ¥
to Bridgeport, was completed in 1912 to the extent justified by :
commerce at that time. Construction of Grand Coulee, Chief Joseph, b
Wells, and Rocky Reach Dams interrupted through navigation in this

reach of the river, but facilitated navigation between dams. The

FPC licenses for all of the dams from Priest Rapids to Wells, j
inclusive, required provision for future lock facilities and such .
provisions have been made. &
Navigation Aids §

The Coast Guard maintains 40 channel markers and other
navigation aids on Roosevelt Lake. Channels are marked as far
upstream as Kettle Falls, and markers are being extended to the
Canardian Border.




Bridges

Bridges across the Columbia River in Subregion 2 with
pertinent data on clearances that would affect navigation are
listed in table 10.

Table 10 - Bridges over the Columbia River, Subregion 2

Vertical
River Horizontal Clearance
Mile Description Clearance 50-yr Ei:pd
388 Vernita, State Highway 24, Fixed 250 feet 21.0 feet
412 Beverly, CMSTP&P Railroad, Fixed 250 feet 45.0 feet
420 Vantage, Interstate Highway 90, Fixed 390 feet 70.0 feet
457 Malaga, BN Railroad, Fixed 350 feet 50.0 feet
464 Wenatchee, U, S. Highway 2, Fixed 340 feet 72.0 feet
465 Utility Bridge, Highway Department 470 feet 68,0 feet
504 Beebe, State Highway 151, Fixed 460 feet 35.0 feet
530 Brewster, State Hwy 173, Fixed 200 feet 22.0 feet
544 Bridgeport, State Hwy 17, Fixed 50 feet 38.0 feet
596 Grand Coulee, State Hwy 155, Fixed 530 feet 30.0 feet
699 Kettle Falls, US Hwy 395, Fixed 300 feet 59.0 feet
703 Kettle Falls, BNRR Fixed 456 feet 45.0 feet
734 Northport, State Hwy 25, Fixed 224 feet 75.0 feet

J Commercial Port Facilities

Storage, distribution, terminal, and transfer facilities
available at Pasco and Kennewick are described with other such
facilities in Subregion 7. Numerous log rollways and receiving
stations adequate for the existing commerce are located on
Franklin D. Roosevelt Lake and Lake Chelan. Moorage facilities
consist of floating walkways and rafts adjacent to each of the
receiving mills. Minimal dock facilities are located at Chelan
and several small communities on the lake. Port authorities on
the reach of the Columbia River between Pasco and Rocky Reach Dam
have development plans for land and facilities to support water-
borne commerce whenever the river is improved for barge naviga- ¥
tion.
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Commercial Traffic

Existing commercial navigation in Subregion 2 is limited
to the movement of log rafts on Franklin D. Roosevelt Lake and
Lake Chelan, delivery of small amounts of general cargo to iso-
lated communities on Lake Chelan, excursion-passenger traffic on
Lake Chelan, and shipment of bulk commodities to the Atomic
Energy Commission facility at Hanford. Approximately 275,000
tons of logs were transported on Roosevelt Lake in 1964, but the
traffic was reduced to 85,000 tons by 1968 and indications are
that further reductions will occur. Log movements on Lake
Chelan amounted to 20,000 tons in 1966. Since the formation of
the Lake Chelan National Recreation Area, the Forest Service and
National Park Service have announced that sale of timber will be
discontinued and the mill which moved logs on the lake is expected
to close. Barge traffic on Lake Chelan has remained fairly
steady at about 1,800 tons and is expected to continue at this
level. Commodity movements to Hanford amount to 85,000 tons
annually and no change is anticipated.

Vessel Traffic

Three tugboats operate on Roosevelt Lake and two on Lake
chelan. These vessels have drafts of 6 to 7 feet and range from
90 to 300 horsepower. A self-propelled barge with 165 horsepower
and 70 tons capacity at 6-foot loaded draft operates on Lake
Chelan.

Difficulties Attending Navigation

Through navigation is not possible in Subregion 2 at
present because of shallow bars in the channel below Priest
Rapids Dam and the barriers created by dams on the Columbia River.
Lake Chelan is isolated from the Columbia River by a dam and 4
miles of river with a total drop of nearly 400 feet. Rafting
operations on both Roosevelt Lake and Lake Chelan are hampered
by insufficient depths at log rollways and receiving stations
when the lakes are drawn down for power production. These periods
of drawdown occur between December and May on Roosevelt Lake and
during the winter on Lake Chelan.

Recrcational Boating

In 1970, there were 17,131 recreational boats in the nine
counties of Subregion 2 estimated from records of the Coast
Guard and the Washington State Tax Commission and the number of
licensed boat trailers. These boats represent approximately 90
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percent of the pleasure boat usage in the subregion, the balance
deriving from transients and metropolitan areas outside the sub-
region. From a survey of pleasure boat owners made in connection
with this study, it is estimated that the principal usage of

1,350 of these boats is on the Columbia River and that the annual
number of boat-days usage on the Columbia River itself is about
60,000. Facilities on the Columbia River Lakes above Lake Wallula
(McNary Reservoir) include 33 boat launching ramps, with a total
of 44 lanes, and moorages with spaces for 150 boats.

Boats used for recreation on the Columbia River are chiefly
outboard runabouts, less than 18 feet in length and having less
than 75 horsepower. About 91 percent are carried by trailer or
car top and generally removed from the water the same day they
are launched. The primary activities are cruising and sightseeing
and water skiing.

Within the reservoirs, depths are generally more than ade-
quate for recreational boats. There are, however, a few high
points within a few feet of the normal water surface which are
hazardous during periods of reservoir drawdown. The reach from
Pasco to Priest Rapids Dam, while not hazardous for experienced
boaters, is not recommended for a novice. Mooring facilities
meet the minimal needs of boaters desiring rental moorages and
there is an ample number of launching ramps, but access is limited
in some areas and better shore associated facilities would increase
the use of the waterway.

PROJECTED CONDITIONS AND NEEDS

Economic Outlook

The material for the economic outlook of Subregion 2 was
derived from projections prepared for Appendix VI, Economic Base
and Projections.

Population, Employment, and Income

The population is projected to grow at a rate slightly less
than regional to total 253,000 in 1980; 334,000 in 2000: and
431,000 in 2020. Agricultural employment is expected to decline
slightly, resulting in the future population growth being in
urban areas. Except in primary metals, employment in most of the
present basic industries is projected to decline or to grow at a
rate less than the total population, but employment in ancillary
industries is projected to expand. [otal personal income is




projected to increase at about the regional rate. Table 11 is a
summary of estimated population and employment trends.

Table 11 - Population and Employment Projections, Subregion 2

1960 1980 2000 2020

Population 193,600 253,000 334,000 431,000
Per Capita Income ($) 2,271 4,112 75161 12,411
Total Personal Income ($1 Million) 447 1,041 2,392 5,353
Total Employment 70,500 98,700 133,600 72,500
Agric., Forestry & Fishery 14,700 14,370 12,950 11,110
Forest Products Manufacture 3,520 3,100 2,550 2,130
Mining & Primary Metals 1,000 2,900 3,500 3,800

Source: Appendix VI, Economic Base and Projections

Commodity Projections

Major bulk commodities that might be expected to move over
a navigable waterway are shown in table 12. Commodities such
as agricultural and forest products are produced locally and the
quantities shown are the entire subregion production that would
be shipped to outside markets by all modes of transportation.
Other commodities such as petroleum products and fertilizer would
be shipped in to serve local needs.

Agricultural Commodities

While agricultural emplovment is projected to decline, pro-
duction of agricultural commodities will increase dramatically in
the forecast period. Estimates of production of the major commodi-
ties (shown in table 12) indicate increases from 3.9 to 16.4 mil-
lion tons annually, an increase of 320 percent. Nearly half of
the total tonnage increase is projected to occur before 1980,

Food processing is projected to increase at comparable rates.

Forest Products

Forest products (expressed in terms of raw wood consumed by
processing mills) is expected to increase from 2.375 to 4.25 mil-
lion tons annually. The greatest rate of increase will be in pulp
and paper production. Remanufacture of lumber and plywood into
end products will increase,

e
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Minerals and Metals

The minerals and metals projections shown in table 12
include the raw material requirements and ingot output of the
metal industries presently operating in the subregion, the needs
on a per capita basis for sand and gravel and cement, and the
output of scrap by population and industry. No estimate is made
of potential production of local minerals which are not presently
mined.

Petroleum Products

Petroleun products to meet the needs of agriculture, trans-
portation, and heating are projected to increase from the present
457,000 tons annually to 1,694,000 tons in 2020.

Table 12- Projections of Major Bulk Commodities Produced or Consumed,

Subregion 2
Base Year 1980 2000 2020
(1,000 short tons)

Agricultural Commodities 3,900 9,180 12,310 16,400
Processed Foods 260 430 670 1,610
Forest Products 2,375 33525 35,900 1,250
Primary Metals 145 360 740 i,225
Minerals S 100 4,590 6,460 8,855
Steel Scrap 25 25 40 50
Petroleum Products 495 695 1,090 1,680
Fertilizer 85 155 280 400

1/ 1964, except primu}y metals 1969, and steel scrap and
~ petroleum products 1960.

The Role of Transportation

Rail and highway facilities are the only means of satisfy- ™~
ing the present needs for bulk transportation in the area and are ,
expected to expand to meet essential future needs. However, o
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through navigation on the Columbia River would add flexibility

to the transportation system and benefit users and producers of
commodities that move in bulk. Specific commodities in the present
economy that might move at lower cost on the waterway than by
present mode include alumina, aluminum ingots, silica rock, steel
scrap, ferrosilicon, petroleum products, coke, cement, fertilizer,
grain, and miscellaneous agricultural products. Other commodities
which might move if both shipper and receiver were located on the
waterway include wood pulp and wood chips for pulp and sand, gravel,
and crushed stone. In addition, low cost water transportation
might be the key that would encourage development of some of the
local minerals which are not now being mined. However, the
Columbia-North Pacific economic projections do not indicate a need
for these minerals in the foreseeable future.

Prospective Waterborne Commerce

Development of any reach of the river would affect some
but not all of the commodities produced and used in the subregion.
The 1969 study, '"Columbia River and Tributaries, Washington,"

(14) which considered extension of navigation to Wenatchee, found
that such a project would benefit a 10-county area including
Subregion 3, but not Ferry County in Subregion 2. That study
found that the commerce on the proposed project would amount to
4.3 million tons in 1980, 5.9 million in 2000, and 7.8 million

7

in 2020. Table 13 is a breakdown of this commerce by principal
groupings.

lable 13- Prospective Waterborne Commerce, Columbia River, Pasco to Wenatchee
P

1950 2000 o 2020
Commodity Up Down Up Down Up Down
Group (1,000 short tons)
Primary Metals 830 90 1,400 100 1,940 140
Chemicals 140 240 230
Petroleum 230 350 540
Agriculture Products 2,160 2,820 3,650
Non-Metallic Minerals 190 80 280 100 140 120
Forest Products 580 640 670
Miscellaneous 30 30 10 SRR
lotals 1,420 2,890 2,300 3,660 5,240 1,580

Source: SD 112, 91st Cong. (14)
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Extension of navigation beyond Wenatchee would affect
chiefly agricultural products, fertilizers, and petroleum products.
The projections indicate only moderate increases in forest pro-
ducts and none in extraction of local minerals. Forest products
most likely to move on the waterway would be wood chips from saw-
mills and plywood plants to pulp mills located adjacent to the
waterway.

Extension through Rocky Reach and Wells Dams would attract
additional commerce from Chelan, Douglas, and Okanogan Counties.
Evaluation of production in these counties indicates the addi-
tional waterborne traffic that might be generated would amount to
no more than 65,000 tons in 1980, 70,000 tons in 2000, and 80,000
tons in 2020. Further extension through Chief Joseph and Grand
Coulee Dams would benefit Lincoln, Ferry, Stevens, and Spokane
Counties in the United States and the area around Trail and
Castlegar in British Columbia. Spokane would not generate any
significant commerce as the city is 35 miles from any possible
port development on Roosevelt Lake. Commerce that might develop
out of Lincoln, Ferry, and Stevens Counties would amount to about
200,000 tons in 1980, 220,000 tons in 2000, and 250,000 tons in
2020. Reference is made to Subregion 7 for forecasts of total
through commerce.

Future Outlook of Recreational Boating

Future recreational boating activity was projected on the
basis of anticipated population and income. For study purposes
it was assumed that the number of boats will increase in propor-
tion to the population and per capita income. The projections
of total boat days usage also include a factor for increased
mobility and leisure time and a higher percentage of use by
residents of more populated areas outside the subregion (table 14).

It is expected that cruising and sightseeing and waterskiing
will continue to dominate the usage on the river. This picture
could change if a more fruitful resident fishery were developed.
Any sucn development would result in increased boating activity.

With a length of more than 400 miles and a surface area of
120,000 acres, the Columbia River could easily accommodate the
projected 500,000 boat days annual usage in 2020. A similar
analysis of the capability of the other bodies of water in the
subregion to accommodate the balance of the boating demand reveals
that usage will be much more concentrated, and some of the demand
could shift to the Columbia River. The water areas of the Columbia
would not be overly crowded if the actual future usage were to be
double the amount shown in table 14.
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Table 14 - Recreational Boating Activity Projections, 1/
Subregion 2
i TR C SIS

Item Present 2/ 1980 2000 2020
Estimated total number of 17,130 18,800 33,600 61,800
boats in Subregion 5/
Estimated boats used on a 1,500 2,350 4,400 3,000
full-season basis on the
contiguous waterway
Annual boat-day use 60,000 105,000 228,000 500,000 ]
Moorage capacity needs 150 3/ 240 420 720
Boat launching lane needs 18 4/ 30 4/ 55 100
1/ On ?c?r;iguous waterways usable for commodity JJJEE._ Eer 7
2/ 1966 except 1970 for total boats in subregion.
3/ Presently available. ’
4/ Forty-four presently available.
5/ From Appendix XIII.
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SUMMARY OF NEEDS

Immediate Needs

There is a need to extend shallow-draft navigation into
Subregion 2 to aid in the economic development of the area. Such
navigation is not possible at the present time because of the
shallow bars in the Columbia River below Priest Rapids Dam and
barriers formed by dams across the river. The tributaries are not
navigable by modern standards except that Lake Chelan provides the
only surface access to the developing recreational area at the
head of the lake.

The economy of the subregion is based on agriculture,
extraction and processing of timber resources, and a minor
amount of primary metals processing. All of these activities
are dependent on movement of large quantities of bulk commodities
and would benefit from lower cost of transportation. The area is
rich in untapped mineral resources and has extensive hydroelectric
developments, but contains four counties classified by the
Department of Labor as areas of chronic and persistent unemploy-
ment. One economic depressant factor is the high cost of com-
modity transport to and from other market areas.

The immediate recreational boating needs are primarily for
launching facilities adjacent to areas not now readily accessible.

Future Needs

Projections of future conditions indicate an expanding
economy with requirements for shipments of larger quantities of
bulk commodities. These changes will intensify the need for
through shallow-draft navigation.

The projections of expanding economy and increasing popu-
lation also indicate a future need for additional facilities for
recreational boating.

MEASURES TO SATISFY NEEDS
Commercial

Recent studies have found that extension of through shallow-
draft navigation on the Columbia River to Wenatchee would allow
movement of more than 4 million tons of commodities by 1980 at

costs less than by land transport. The report considered a 125-
mile extension of the navigation channel on the Columbia River

48
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from the McNary pool through Rock Island pool to Wenatchee by
means of a channel 14 feet deep and 250 feet wide from McNary
Dam pool, river mile 340, to Priest Rapids Dam, river mile 397,
and locks 86 feet wide, 675 feet long with 15 feet of depth over
the sills at Priest Rapids, Wanapum, and Rock Island Dams, and
such further modifications and fish and wildlife mitigation
features as detailed studies may find advisable. The estimated
first cost would be about $104,000,000 for construction and
$710,000 annually for operation, maintenance and replacements,
excluding aids to navigation. The project would meet the present |
navigation needs of the subregion.

g A S

Other costs which would be associated with the project
include aids to navigation, bridge alterations, and port facili-
ties. The initial cost of aids to navigation would be about $1.1
million and the annual maintenance costs would be about $120,000.

The project would necessitate immediate modification of
the Washington State Highway Bridge at Vernita at an estimated
cost of $550,000 for construction and about $40,000 annually for
operation and maintenance. The Chicago, Milwaukee, St. Paul and
Pacific Railway bridge at Beverly would also require modification.
However, because of greater vertical clearance, the bridge at
Beverly would not require modification until 2000 or 2020 when
containerized barges are expected. The estimated cost of raising
that structure is $750,000. The annual cost of operating and
maintaining the Vernita Bridge would be non-Federal; there would
be no incremental annual cost at Beverly.

Port and transfer facilities to handle the estimated cargo
in 1980 would be needed at Hanford, Vernita, Vantage, Trinidad,
and Wenatchee. The port at Hanford would be required to handle
general cargo and bulk commodities. Ports at Vernita, Vantage,
and Trinidad would handle primarily fertilizers and small grains,
mostly wheat. A complete port facility would be needed at
Wenatchee. There is ample land suitable for port development
at all locations, but access roads will require improvement.

Port districts have plans for development if the navigation
project is built. Based on the cost of recent development at
Umatilla and Pasco in Subregion 7, it is estimated that port
facilities needed immediately after completion of the project
would cost from $3 to $4 million and that subsequent expansion
would cost another $1 million. All costs would be non-Federal.

Extension of through navigation beyond Wenatchee does not
appear to be essential unless a need arises to develop mineral
resources not presently being exploited. Projections in the
Columbia-North Pacific study do not indicate such a need, but
future studies should look into this possibility if mineral
development occurs.




Recreation

Recreational boating and associated activities will require
additional mooring and launching facilities. Total moorage needs
on the basis of continuing present usage patterns would be for
240 spaces in 1980, 420 in 2000, and 720 in 2020. It is estimated
that the present cost of each berth in marinas that do not require
extensive protection is about $1,500. On that basis the cost of
providing rental moorage spaces would be $135,000 by 1980; $405,000
by 2000; and $860,000 by 2020. Most moorages are expected to be
provided by private concessionaire operators as demands develop.

A single lane of launching ramp can handle as many as forty

boats into and out of the water in a single day. Assuming that
no more than 40 percent of the boats in an area are used in any
one day and allowing an increase of 25 percent for distribution,
each lane of launching ramp would meet the minimal needs of eighty
trailer and car top boats. Based on the number of boats shown on
table 13, the total number of launéhing ramp lanes needed on the
Columbia River would be 30, 55, and 100 in 1980, 2000, and 2020,
respectively. Considering that there are presently forty-four

i ramp lanes, eleven more will be needed by 2000 and fifty-six
by 2020. Based on costs of existing launching facilities, it
will cost approximately $50,000 per lane for launching ramps
and essential lands, access roads, and associated sanitary facili-
ties. On that basis the cost of adding the needed launching
ramps will be $550,000 by 2000 and $2,800,000 by 2020. Annual
operating and maintenance costs would be about $1,000 per lane.

Effect of Waterway Improvement

5 Extension of through navigation into Subregion 2, as needed L
Z for commercial navigation, is not an essential need for recrea-
: tional boating. However, all types of recrecational boats would

benefit from such a project through increased usage. The greatest

benefit would be to the larger cabin cruisers and cruising house-
boats. A through navigation project would greatly extend the
range of these boats and allow extended cruises throughout the
length of the waterway. Using the boats presentlyv maintained at
moorages as an index, it is estimated that if locks are built as
far as Wenatchee, boats on extended cruises would increcase the

total number of boats on the waterway by about 10 percent. These
boats would be dependent on launching ramps or rental moorage
spaces within the subregion. The smaller runabouts and day

cruisers that comprise about 80 percent of the boats on the water-
way would usually limit their cruising to the pools adjacent to

the pool where launched and the availability of locks would not ;
significantly increase the usage of these boats.
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Summary of Costs

The costs of providing the navigation facilities and pri-

orities by time periods of the subregion are summarized in
table 15.

Table 15 - Summary of Costs, Navigation Facilities, 1/ Subregion 2

E 1980 2000 2020
($1,000)
% First Costs

Channels & Locks 104,000 0 0
Aids to Navigation 1,100 0 0
Bridge Modification 550 750 0
Port & Transter Facilities, 3,500 500 500
| ? Moorages 135 270 355
Launching Ramps 0 550 2,250
Total First Cost 109,285 2,070 505

: Annual O&M
! Channels & Locks 710 0 0
1 J Aids to Navigation 120 0 0
i: # Bridges 40 0 0
}, Port & Transfer Facilities 250 50 50
‘jv Mooring Facilities 27 54 71
3 Launching Ramps 0 BT 45
3 l[otal Annual Costs 1,147 ks 166

1/ Incremental costs in 1968 dollars prior to date shown.
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SUBREGION 6

LOWER SNAKE

GENERAL

The Lower Snake Subregion comprises the drainage area of
the Snake River from the mouth to about 11 miles downstream from
Oxbow Dam (river mile 262). The area is 35,081 square miles, of
which 24,562 square miles are in central Idaho, 4,956 in north-
eastern Oregon, and 5,562 in southeastern Washington. See figure 4.

Topography

This subregion has three distinct types of topography. The
northwest portion of the area, about 10 percent, is characterized
by wide expanses of fairly flat land lying at 1,000 to 2,000 feet
in elevation and cut only by shallow canyons along the drainage
courses. Adjoining the flat lands to the east, is benchland area
that comprises another 10 percent of the subregion and extends in

elevation from 2,000 to 3,000 feet. This area is characterized
by narrow valleys, higher benches and bordering hills that gener-
ally are capped by stands of timber. The remaining 80 percent of

the subregion is mountainous, extremely rugged, and generally
covered by timber. Elevations range from about 1,000 feet in the
Snake River Canyon to over 12,000 feet in the Lost River Range of
the Sawtooth Mountains. 1In the eastern and southeastern parts of
the subregion many peaks rise to elevations from 10,000 to 12,000
feet. Peaks along the southern and western rims of the subregion
range from 6,000 to nearly 10,000 feet in elevation.

Climate

This subregion has a considerable variance in climate and
length of growing season, chiefly because of a wide range of ele-
vations. Eastward moving Pacific maritime airmasses, thoush modi-
fied by intervening topographic barriers, have sufficient moisture
content to produce considerable precipitation upon being 1lifted
over the mountains within the area. The Clearwater River Basin,
in particular, has relatively heavy precipitation because it is
so oriented that most Pacific airmasses are subjected to both
vertical 1lifting and horizontal convergence. Other portions of
the subregion, while having less efficient rain-producing features,
receive reasonably large amounts of precipitation because of




topographic variations. Of the entire Snake River Basin, this
subregion has the smallest percentage of arid area. Average
annual precipitations range from about 7-1/2 inches near the mouth
of Snake River, where little orographic lifting occurs, to more
than 60 inches in the headwaters of the Clearwater River. Average
annual precipitation over the entire area is about 28 inches. The
combination of relatively generous winter precipitation and high
elevations produces extensive snow fields which augment summer
streamflows. Occasionally, cold continental air invades the area
and produces brief periods of severely low temperatures at all
elevations. The continental influence also results in occasional
periods of high temperature in the summer. Storms affecting the
area are of several types. The most significant storms occur
during the winter and originate in the Pacific Ocean. Summer
thunderstorms in the foothills produce high intensity precipita-
tion for short periods, but are limited to small areas and have
little effect on agriculture.

Streams

The Snake River flows northward through the western half S
of Subregion 6, then turns and flows in a westerly direction to
its confluence with the Columbia River--a total distance of aboutt
250 miles. The river enters the subregion at an elevation of
about 1,800 feet and falls about 1,500 feet to the mouth. Mean
annual flow for the period of record used in Appendix V, Water
Resources, at Ice Harbor Dam, river mile 10, is 45,984 cfs;
observed flows have ranged from a maximum of 298,000 cfs to a
minimum of 11,800 cfs. The principal tributaries of the Snake
River in this subregion are the Salmon and Clearwater, which drain
the eastern two-thirds of the subregion. The Grande Ronde and
Imnaha Rivers drain from the west and the Palouse River drains
from the north. Streamflow summaries are given in table 16.

The Snake River has slack water for navigation to the
Lower Granite damsite, mile 107.5, through the reservoirs of
Ice Harbor, Lower Monumental, and Little Goose Dams; and on
completion of Lower Granite Dam, will have slack water to Lewiston,
mile 140. Data on dams across the navigable streams in Subregion
6 are given in table 17.




v 34N9I4 ,
9 NOI93H8NS INVYNS H43IMO01

S3ILITIOVY NOILVOIAVYN
TVILN3L10d 8 9NILSIX3

AQNLS MHOMIWYEHA FAISNIHIE4W0D
1410Vd HLHON - VIBANC

——




A Sl i e A

NN

Table 16 - Streamflow Summary, Subregion 6

Total Gaging Station

Drainage Drainage

Area Area

Stream sq. mi. Location sa. mi.
Imnaha 950 Imnaha 622
Salmon 14,100 White Bird 13,550
Grande Ronde 4,070 Rondowa 2,555
Asotin Creek 320 Asotin 170
Clearwater 9,640 Spaulding 9,570
Tucannon 510 Starbuck 431
Palouse 2,980 Hooper 2,500
Snake 109,000 Ice Harbor 108,500

Dam

Flows, cfs
Annual 1/ Momentary 2/
Mean Max. Min. Max. Min.
500 6,650
10,690 15,891 5,792 106,000 1,5
2,044 3,271 1,175 24,700 2
71 2,720

14,573 22,447 9,826
164

543 1,072 256

45,984

66,398 31,029 298,000 11,800

177,000 500

77,980

33,500

16

80

25

13

15

0

1/ Regulated values for base period, 1970 conditions
2/ Observed values for period of record.

Source: Appendix V.

Table 17 - Dams on Navigable or Potentially Navigable Streams,
Subregion 6

Surface Height
River Area or

Dam Stream Mile acres Head
Ice Harbor Snake 10 9,200 100
Lower Monumental Snake 42 6,590 100
Little Goose Snake 70 10,000 98
Lower Granite 2/ Snake 108 8,900 100
Hells Canyon Snake 247 1,864 218

Washington Water Power Clearwater S 730 25 1/

Dworshak 2/ NF Clearwater 2 16,970 624

1/ Reduced to head of 25 feet by Lower Granite pool backwater.
2/ Under construction.
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Above Lewiston, small pleasure craft operate nearly 30 miles
upstream to near the mouth of the Grande Ronde River, mile 169,
and small boats specially designed for use in rapids or white
water navigate as far as Johnson Bar, about 90 miles above Lewiston.
Rapids and the Hells Canyon Dam preclude navigation beyond Johnson
Bar.

The Clearwater River is navigable at times as far as the
confluence of the North Fork for the same type of small boats that
use the Middle Snake; however, through navigation from the Snake
River is barred by a dam on the Clearwater near Lewiston. The
North Fork Clearwater is barred by a dam on the Clearwater near
Lewiston. The North Fork Clearwater is used for log drives, but
this type of use will be discontinued when the river is closed by

Dworshak Dam. Log towing will be possible on the 53-mile long

reservoir and liftout facilities will be provided near e dar
for reloading from the pool. A few boaters in special wh -water
boats and rafts drift down the Salmon River from below the town

of Salmon, mile 259, to Riggins, mile 86. Other streams in the
subregion are not navigable. For additional information on streams,
see Appendix V.
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Economic Development

The economic subregion comprises seven counties in Idaho,
three in Washington, and two in Oregon as follows: Idaho--
Clearwater, Custer, Idaho, Latah, Lemhi, Lewis, and Nez Perce:
Washington--Asotin, Garfield, and Whitman; Oregon--Union and
Wallowa. The population in 1965 was 163,250. A generalized
distribution is 43 percent rural and 57 percent urban. Nearly
two-thirds of the population is concentrated in the counties
which occupy the flat and bench land areas around and downstream
from Lewiston. Idaho, Lemhi, and Custer Counties, with nearly
47 percent of the total area, have only 14 percent of the popula-
tion. The principal cities are La Grande, Oregon; Pullman and
Clarkston, Washington; and Lewiston and Moscow, Idaho, with
respective 1960 populations of 9,014, 12,957, 6,209, 12,691, and
11,183. Five other cities had populations in excess of 2,500
and 25 between 500 and 2,500.

About 65 percent of the land in the subregion is publicly

owned. The approximate pattern of total land use is shown in
table 18.

Table 18 - Land Use, Subregion 6

H 1,000 Acres Percent of Total Area
Cropland 3,078 135.8
Range and forest areas 18,579 83.0
Miscellaneous areas 714 s

Total 22,571 100.0

The principal basic industries are agriculture, food
processing, and extraction of timber resources. Mining and metal
processing have been significant factors in the past, but there
is little activity at this time. Total emplcymert in 1960 was
55,600. Table 19 shows the employment by selected categories.
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Table 19 - Employment by Selected Categories,
Subregion 6

Category Number Employed
Total Employment 55,600
Agric., Forestry & Fishery (total) 10,750
Agriculture 10,229
Mining 251
Manufacturing (total) 9,311
Forest products 7,074
Food and kindred products 1,040
Armed Forces 256
Non-Commodity 35,032

Other Forms of Transportation

Railroads

The subregion is served by both main and branch line rail-
roads, individual segments of which are owned by the Union Pacific
Railroad and Burlington-Northern, Inc. The Burlington Northern
route extends along the north bank of the Snake River from Pasco
to Snake River Junction, river mile 42, thence northerly to Spokane.
The Spokane branch of the Union Pacific Railroad extends up
south bank of the Snake River from near the mouth at Wallula to
the Joso Bridge at river mile 59, thence northerly to Spokane. A
branch line takes off from the Spokane line at the Joso Bridge and
extends up the Snake River to Riparia with a branch line to serve
Pomeroy and from Riparia it extends northerly to Spokane. The
Camas Prairie Railroad, jointly owned by Union Pacific and
Burlington Northern, starts at Riparia at a junction with the 1
Union Pacific Railroad and extends up the Snake River to Lewiston |
with branch lines from Lewiston up the Clearwater River to Kooskia
and thence to Craigmont and Grangeville. A Burlington Northern
branch line extends between Lewiston and Spokane. The Grande
Ronde Basin is served by the Union Pacific main line at La Grande
and Union. A branch line cxtends down the Grande Ronde River and
up the Wallowa River to Enterprise and Joseph. A Union Pacific
branch line runs from Weiser in Subregion 5 to New Meadows, near




the head of the Little Salmon River, but there is no other rail
service to Salmon Basin.

Highways

Major U. S. Hig