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SYLLABUS

In view of the considerable benefits that would accrue to the

public and to local interests from closure of the breach in Bayocean
Peninsula, including preservation of existing navigation facilities,
savings in future maintenance costs, protection of reﬁaining oyster
beds and agricultural lands, and general benefits to the community, the
district engineer is of the 9pinion that construction of a closing
structure is amply justifieﬁi° The estimated total cost of comstruction
work propoged is 33},750,000° The ratio of annual benefits to annual

costs is 2,52 to 1, Substantial local cooperation, including a cash

contribution of not to exceed $250,000, is an essential regquirement,
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CORFS OF ENGINEERS, U. S. ARMY
Office of the District IEngineer
Portland, Oregon District
628 Pittock Block
NPPGP-T7 Portland 5, Oregon

April 16, 195%
(revised December 18, 1953)

SUBJECT: Review Report on Tillamook Bay and Bar, Oregon

TO: Division Engineer
North Pacific Division
Corps of Engineers
50C Pittock Block
Portland 5, Oregon

1, Authority, ~ This report is submitted in compliance with a reso-
lution of the Committee on Public Works of the United States Senate adopted

June 20, 1952, which reads as follows:

"Resolved by the Committee on Public Works of the United States
Senate, That the Board of Engineers for Rivers and Harbors, created
under Section 3 of the River and Harbor Act, approved June 13, 1902,
be, and is hereby, requested to review the report of the Chief of
Engineers on Tillamook Bay and Bar, Oregon, published as House Docu-
ment Numbered 650, Eightieth Congress, and other reports, with a
view to determining whether the existing project should be modified
in any way at the present time, with particular reference to the
improvement, preservation, and protection of existing navigation
improvements and other economic assets of the Tillamook Bay area,"




2e Reports under review, - The latest report on Tillamook Bay and

Bar, which included consideration of the erosion of Bayocean Peninsula in
addition to navigation,‘Was'submitted to Congress May 3, 19,8, and pgb-
lished as House Document No, 650, Eightieth Congress, second session, It
was favorable only to the provision of a small-boat besin at Garibaldi and
approach thereto, Further improvement of other navigation features, and
protgction of Bayocean Peninsula from erosion were found to be not Justi-
fied, Prior to l9b8, 13 reports on Tillamook Bay were submitted to Congress,
the first dating back to 1888, Two of the reports concern erosion of Bay-
ocean Peninsula, One was a comprehensive report entitled "Report on Beach
Erosion Studies, Tillamook Bay, Oregon, with Reference to Bayocean," pre-
pared in collaboratiqn with and submitted to the Shore Protection Board by
the district engineer August 26, 1940, and the other was the Shore Protec~-
tion Board's report dated December 17, 1910, entitled "Report on Tillamook
Bay, Oregon, with & View to Protection of Bayocean and Property Thereon from
Erosion and Storms," The Shore Protection Board in its report concluded
that, at that time, the cost of any plan of bonstruction that would provide
protection to Bayocean Peninsula would be many times the benefits to be de-
rived therefrom, and that there were no Fede;al interests ihvolved in the
protec?ion of that peninsula ggainst‘erosion.

3. Scope of survey and report, - The survey covered by this report

includes studies of (1) the extent to which continued breaching of the Bay-
ocean Peninsula by wave and wind action constitutes a threat to navigation
of the bay, its tidal tributaries, and entrance; (2) the best and most prac~
tical plan to abate or arrest the damages now occurring during storm periods
end which will increase as the open gap near the heel of the peninsula
widens and deepens; (3) the value of local and ocean navigation to the areaj
(4) present and prospective losses suffered by the oyster industry; (5)
threatened damages to agriculture from overtopping and erosion of dikes by
waves and ground swell direct from the ocean because of the removal of the
former natural protection of Bayocean Peninsula; and (6) the problem in-

volved in protecting the remaining lends of Bayocean Peninsula from further

inroads of the sea,




L. Description, -~ The entrance to Tillamook Bay, at 1atitude‘

1593, N,, is L7 statute miles south of the mouth of Columbia River, The
entrance‘has been improved by the construction of a north jetty extending
5,700 feet seaward from the coast line, as shown on the accompanying map.
Prior to the break in Bayocean Peninsula, the width of the entrance, be-
tween loWawater lines, remained fairly constant at about 1,300 feet, Tidal
range at the entrance, from mean lower low to'mean higher high water, is 7%
feet, and the extreme range is about 13% feet, The entrance is protected
from northwesterly storms by the north jetty, but is fully exposed to
winter storms from the south and west, Controlling depth over the ocean
bar, as shown by the survey of June 1950, is about 16 feet, In the past,
dredging on the ocean bar has beeg‘necessary only at intervals of several
years inasmuch as the project depth of 18 feet has been quite well main-
tained by the natural scouring action of the ebb tides, aided by the north
jetty.

5 Tillamook Bay is 6 miles long, north and south, and has a maximum
width of about 3 miles, Its areas at high and low waters are about 1); and
7-3/L square miles, respectively, Between mean higher high and mean lower
low water the tidal prism contains approximately 58,000 acre-feet, From
the entrance to Miami Cove, 3 miles inside the outer end of the jetty, the
controllingvdepth is about 12 feet in the vicinity of Garibaldi (survey of
March 1953),

6. From Miami Cove, an interior bay channel extends southerly,‘past
Bay City to the mouth of Tillamook River, a distance of about 6 miles.

This chennel is used principally by tugs towing log rafts from the booming
grounds in Tillemook River to the mill center at Garibaldi, and also by
commercial fishing boats and oyster boats. Watural depths in this channel
have, in'the past, been adequate to accommodate the traffic using this

waterway, The controlling depth in the bay channel is O feet at mean

lower low water (survey of March 1953),




7. Tive rivers, Miami, Kilchis, Wilson, Trask, and Tillamook, with
combined dreinage areas of 57l square miles, drain into the bay, All of
these rivers head in the Coast Range and flow through narrow canyons in
the upper reaches, At the lowe? elevations, the canyons gradually widen
into valleys near Tillamook Bay, The valleys of the Kilchis, Wilson,
Trask, and Tillamook Rivers merge to form the broad al;uvial plain in the
center of which is located the city of Tillamook, Oreg, Miami River
enters Tillamook'Bay §n the northeasterly side, 5 miles north of the mouth
of Kilchis River, Thé lower @iies of Tillamook River are used extensively
for storage and rafting of logs, Hoquarten Slough, which connects with
Tillamook River and is the only navigeble walerwey entering the city of
Tillamook, has & controlling depth of about 3 feet at mean lower low water.
Miami, Kilchis, Wilson, and Trask Rivers are navigable by light~draft

boats to the head of tidewater, but are not important as carriers of

commercial traffic,




8. Prior to November 1952, Tillamook Bay was connected to the
Pacific Ocean only by the navigation channel around the ngrth end of
Bayocean Peninsula, The peninsula, a natural barrier about L miles in
length, varied in width between high-water lines from 300 feet near ?he
southerly end to 3,300 feet at a point 1 mile from the northerly end;
Elevations varied from 17 feet above mean lower low water, on a sand,
gravel, and boulder formation at the south ende to 1,0 feet on the highest
dunes located near the middle of the peninsula, The northerly portion of
the peninsula consists of a sandy barrier beach nearly 1 mile long, with
an average elevation of.15 feet and with occasional dunes rising to eleva-
tions of nearly 60 feet, That part of the peninsula from Bayocean to the
northerly tip, known as Kincheloe Point, is almost entirely covered with
a growth of salal brush and spruce trees, The southern'l% miles of the
peninsula formerly consisted of a continuoug sand ridge.of relatively
uniform elevation except for three low gaps, These gaps, known as
Southern, Jaokso§, and Natatorium Gaps, were located at the southerly end
of the peninsula, near the center of the narrow spit and just south of the
town of Bayocean, The gaps had lengths, between high-water lines on the
ocean and bay sides, of approximately 300, 400, and 1,200 feet, respectively.,
The ocean sides of the gaps were somewhat protected by a natural, wave~-formed,
boulder barrier~bar, over which waves washed only during severe storms at
the time of high tides, The bay side of the gaps conformed with the pre-
vailing elevation along the entire bay side of the peninsula,_being only
slightly above the elevation of extreme high tides in the bay,

9+ During the month of November 1952, severe storm waves, in combi-
nation wi?h higher than ordinary tides, breached the narrow portion of the
peninsula, Within a short time, the width of the break increased to nearly
3,000 feet, measured along the.ocean front, The deepest cut was near the
former location of Jackson Gap, Succeeding high tides and continuing storm
conditions during the last half of November, and at frequent intervals

durigg December, c¢ontinued to widen the newly created entrance to nearly a

mile, Several houses were undermined and washed to sea,




10, The latest survey of the area, made in the period from January 13
to February 16, 1953, showed a_nérrow ridge, approximately /;,000 feet long,
extending northeasterly from the original root of the peninsu}a, thence bay-
ward, in a one-quarter bend, as shown on the accompanying map, This ridge
is composed of sand and grgvel, and had a meximum height above mean lower
low water of about 15 feet, Another ridge, about 1,500 feet long and with
a maximum height of about 10 feet, but with a broader base, extended south-
easterly from a point on the southern tip of the present island for about
1,/,00 feet'south of Natatorium Gap. This ridge also is composed of sand
and gravel, A broad, low-lying sand and gravel island, most of which was
covered at high tide, was located approximately midway between the ends of
the aforementioned ridges, The two main washes of the "break" in Bayocean
Peninsula are loceted north and south of %his island. The northerly chan-
nel had & maximum depth, at one point only, of 10,7 feet below mean lower
low water, However, at no point through the break did the low-water contour
extend from the ocean to the bay (see accompanying drawing). Since the sur-
vey of Jeanuary-February 1953, visual inspections have revealed.that the two
ridges now extend considerable additional distances to the east, The south~
erly ridge now extends easterly to a point élmost due north of Pitcher
Point but has decreased in height., The northerly ridge has extended
easterly a lesser distance and has increased in height, The island near

the center of the bresk has been smoothed off to the point where it is

completely submerged at half-tide level,




11, The nearest improved deecp-draft harbors are located at Newport,
Oreg.! 66 miles south, and the mouth of Columbia River, 17 miles to the
north, At Newport, the entrance to Yaguina Bay has been improved by twin
jetties, the project providing for a depth of 26 feet across the entrance
bar, and channels 20 and 18 feet deep in the harbor, At the mouth of Colum-
bia River, the project provides for a chann§1 10 feet deep and not less then
%—nﬁle wide between north and south.jetties. The project for Columbia River
from the entrance to Portland, Qreg., a distance of about 113 statute miles,
provides for a depth of 35 feet. Nearby shallow-draft harbors are located
at Depoe ?ay, 53 miles south, and at the entrance to Nehalem Bay, 7 miles ‘o
the north, At Depoe Bay, a fish-boat and resort harbor.with a depth of 8
feet has recently been enlarged to 350 feet by 750 feet, An 8-foot entrance
channel through a narrow rocky gorge is protected by a sho?t diagonal break-
water located on a rock rim at the north side of the mouth, At Nehalem Bay,
an entrance channel 8 feet desp and of no specified width has been secured
by means of twin rubble~mound jetties,

12, Diked lands. ~ At the southeast end of Tillamook Bay, the merging
valleys of the Kilchis, Wilson, Trask, and Tillamook Rivers form a broad
ealluvial plain on which is logated the heaviest concentration of large dairy
farms within Tillamook County, The lower portion of the plain, nearest the
bay, contains a network of waterwsys formed by the river channels and by
numerous branching sloughs, Within this portion of the plain, five organized
drainage districts cover a total area of 2,75l acres, Considerable bank pro-
tection and levee construction has been dong within this area by private inter=-
ests, county forces, and by relief agencies, Data concerning organized drain-

age districts are shown in the following tabulation,

Name : ‘ Location : Area - (acre)

1
Stillwell Drainage District— Tide lands between Trask

and Tillamook Rivers L12
Dougherty Slough Drainage
District Wilson River oL0
Tillamook Drainage District Trask River 700
Trask Drainage District Trask River a2
South Prairie Drainage
District Tillamook River L,60
Total : 2,754

1 Primarily a diking district,




13, The above drainage districts have constructed approximately

2% miles of levees along the tidal port@ons of the rivers and sloughs,

The levees, which vary in height from 6,8 to 9.6 feet above mean sea level
and protect about 2,000 acres of low lands against ordinary tidal overflow,
are inadequate to afford protection ageinst exceptionally high tides, river
freshets, or & combination thereof, Damage to lands because of overflowing
of river waters, though of moment in some cases, is generally less import-
ant than that caused by salt water inundation, Such démages result from
admission of sea water through bresks caused by the grosive action of

waves and ourrents as well as from overtopping tides, Ranchers have stated
that the overflow which occurs during freshets does little harm inasmuch as
the salinity of the water at such times is negligible, On the other hand,
overflow by high tides when there is little fresh water in the streams
demages the pasture grass, making it necessary, in some cases, to plow

the land and reseed, During periods of submergence and restoration of
pasture lands, it is sometimes necessary to import hay and grain for stock

feed at considerable extra cost,




14, In a survey for flood control of‘;ﬂgii511;;;;£~E;§~;;g;;£;*W*
under date of June 20, 1939, it was stated that the improvements in the
tideland areas at that time, which were in about the same oondition'then
as now, were serving the needs of the dairy farmers reasonably well,

Some damage occurred each year as & result of overtopping of leﬁees by
freshets, erosion of river banks during falling stages after river floods,
and by occasional overtopping of levees as & result of extreme high tides,
That survey considered that damages because of fresh-water overflow could
not be prevented at any reasonable cost, gither by means of upstream
storage or by raising the existing levees, The survey also considered
that the cost of improvements sufficient to give complete protection
against tidal overflow could not be justified in the light of the then-
present land use and revenues derived therefrom, As much of the ares
devoted to pasture land for dairy herds was reclaimed swamp land or land
formerly covered by the tides, and as the drainage of low lands was not
considered to be a function of the Federal Government as related to f£lood
control, the report recommended that no work in the Tillamook Bay region
be underteken by the United States at that time,

15, A recent inspection of ‘the levees reveals that several sections
are so worn dgwn by cattle or rain erosion that no freeboard remains during
winter floods, The levee along the right benk of Tillamook River in the
Stillwell District appears to be in the most critical condition, The
combination of wave action by river traffic and storms has caused such
severe grosion that several sections of levee are in imminent danger of
failure, Several sections of other levees throughout the area are very

thin or so covered by brush and berries and infested by muskrat and beavers

that major reconstruction would be necessary to provide an adequate levee,




16. Precipitation, - Average annual‘preciéitation at Tillamook, as

obtained from Wéa?her Bureau records for the periods 1889-1929 and 1933~
1951, is about 93,5 inches, Precipitation records were maintained at
Glenora, in the Coast Range neer the headwaters of Wilson River, during
the period 1892-1918, end at McNamers_Ranch, approximately 5 miles further
upstream, during the period 1937-1941, These stations indicate‘an average
of about 130 inches annually near the summit of the Coast Range, The
distribution Qf precipitation throughout the year at Tillamook is shown

in the following tabulation,

s Inches
Month : (average)

January 13,18
February 11,59
March 10,74
April 6.36
Mey 5.17
June 3.16
July 1.33
August 1.48
September L.18
October T7.28
November 13,51
December 15,22
Average annual 93.50

10




17. Floods, - Authentic records of past floods in the Tillamook Bay
region are not available, The flood of December 1933, resulting from s
6-day period of intensive rainfall accompanied by higher than normal tides,
is the one most vivid in the minds of lpcal residents, During the 6-day
period December 17 through 22, 19%3, 16,58 inches of rain fell at Tillamook,
an average of 2,76 inches per day, The maximum rainfall in any one day
during thet period was 3.88 inches. The 1933 flood inundated nearly
10,000 acres of river bottom and low-lying tide lands adjacent to the bay,
Extreme flood conditions in this region are not due to flashy, periodic
storms of unusual proportions, but are occasioned by intensive rainfall
for periods of several days over areas already saturated or covered with
snow. Snowfall is rare along the coast but quite common at the sources
of the streams in the Coast Range, Precipitdtion records at Tillamook
over the period of record indicate that similar floods probably occurred
in 1897 and 191k, This indicates & probable major flood frequency of
ebout once in 17 or 18 years, Lesser floods of damaging nature are fre-
quent, sometimes occurring several times in & single year,

18,  Run-off, - Since July 1931, the United States Geological Survey
has maintained continuous records of discharges in the Wilson and Trask
Rivers, the larger of the five rivers which empty into Tillamook Bay., No
other records of run-off are available, Pertinent data from the above-

mentioned records are summarized in the following tabulation,

: H River
Ttem : Date + Wilson : Trask

Total drainage area of river,
square miles - 208 180

Drainage area above stream
gaging station -- 162 152

Maximum daily discharge, )
second-feet Dec, 22, 1933 27,500 18,600

Minimum observed discharge, ’
second-feet Sept, 10-12, 19l 55 58

Average discharge (1931~ ‘
10/9), second-feet - 1,189 966

Estimated peak discharge,
second-feet Dec, 21, 1933 30,000 20,000

11




- 19, vi@g&éiplﬁnés;":NBE;EHE_E£;—§;g;mi§g§;ﬁ%hevUhited States Coast and
Geodetic Survey installed autometic recording gages at three points on
Tillamgok Bay, namely: Barview; Garibaldi; and Tillamook, on Hoaquarten
Slough, F?om the records obtained, the elevations of tide planes were
determined, The plane of reference in general use of hydrographic work
along the Pacific Coast is mean lower low water, as determined locally
at the different tide stations, Substituting the sea level datum of 1929
as the plane of reference, tide plane elevations at the three locations

prior to the break in Bayocean Peninsule were as shown in the following

tabulation.
: : : Tillamook =
H ] : Hogquarten
: Barview : Garibaldi Slough’
Tide plane :  (mile 0,0) s (mile 1,5) : (mile 10,0)
Period of observation July-Nov, 1933 May 1933 - Sept.-Nov, 1933
April 193}
Highest tide (estimated) #7,0 #7.2 7943
Mean higher high water £3.07 #3.56 #%.86
Mean high water 2,77 /2.86 /3,16
Half-tide level -0,08 #0,06 0.56
Mean low water -2,93 ~2. 7L -2,0L
Mean lower low water -11.03 -3.8 -2.74
Lowest tide (estimated) -7.0 ~7.3 =57

20, An inspection of the above tabulatidn shows that at mean higher
high water, the plane of most interest to local residents from the stand-
point of overtopping existing levees, Fhe difference in elevations at Bar-
view end Tillamook was approximately O, of a foot in a distance of about
10 miles, Lower tide planes increase in'slope to a maximum of approxi-
mately 1,3 feet for mean lower low water. As shown in United States Depart-
ment of Commerce publicationms, the difference in time of high tide, between ‘

Barview and Tillamook, was 1 hour,

12




vwéi. Suﬁéeqﬁéﬁ%wtgvgﬁe breéﬁv{£W§;§5;;;nrPehihsula, stéff gages were
insta%led at varioué points on Tillamook Bay, Tillamook River, and Wilson
River, Simultaneous readings were taken over two high—tide periods,
December 31, 1952, and Januvary 28, 1953, Although no conclusive results
can be obtained from such a short record, the results indicate that the
previous slope during higher high water no longer exists and that the
difference in time of high water, between Barview and Tillamook, is now
considgrably less than 1 hour,

22, In the opinion of several residents along the bay, the break

in Bayocean Peninsula has resulted in greater tidal action, particularly
during southerly and westerly storms. Informel statements would indicate
the increase to range from about l,5 or 2 feet near Bay'City to 1 foot or
more at the Tillamook River bridge, This is understandable in view of -
the loss of pyotection against wind and wave action formerly afforded by
the peninsule, During high tide, waves rol; through the break, enter the
bay, and spread out in a fen~shaped pattern, This action produces a surge
eff§ct which is gquite noticeable at both the north and south ends of the
bay, Operators of the log-booming ground at Garibaldi have stated that
several log raf?s were broken up during the winter of 1952-1953 as a result
of surge action,

23, TIributary area, - The area tributary to Tillamook Bay as a manu=

facturing center for forest and dairy products, and to the city gf Tillamook
as a trading center, comprises, roughly, the county of Tillamook, However,
on the north, east, and south margins, where topography, roads, and timber
ovnership favgr other centers, indeterminate small areas afe tributary to
those centers, The county is about 50 miles in'length, north and south,
and from 10 to 30 miles in width, east and west., Its area is 1,115 square
miles,'of which 12,1 percent (135 square miles) is classed as farm_land
and 86,8 percent (968 square miles) is classed as forest~type land. Towns,
resort areas, smal} dunes, and tide flats occupy the remaining 1.l percent

or 12 square nmiles,

13




2l Population, - Statistics for'Tillamook County and its incorporated

towns, published by the Bureau of the Census in 1950, are as follows

Area : 1950 : 191,0 : 1930
Tillamook County 18,606 12,263 11,82,
Tillamook (city) 3,685 2,751 2,519
Bay City 761 379 L27
Manzanita 329 - S
Nehalem 270 2L7 2l5
Rockawsay 1,027 -- ke
Theeler 291 259 280
Garibaldi 1,219 - -
Garibaldi precincts :
(includes Garibaldi city) 1,53, 932 1,256

There are three public port districts in the county, the port of Bay City,
the port of Bayocean, and the port of Nehalem,

25. Resources, - Resources of the area consist chiefly of forests,
agricultural lands, f?shgries, and recreational areas, briefly described in

the following paragraphs,

1L




26, Forest resources, ~ The Forest and‘Range Experiment Station of

the United States Department of Agriculture gstimates the standing green
saw timber in Tillamook County to be about 5.2 billion feet, log scale, of
scft woods and 161 million feet of hard woods, In addition, more than
billion feet of fire-killed timber in good state of preservation remain to
be salvaged from areas burned over‘by the disastrous fires that swept through
the county in 1933, 1939, and 1945, Current annual growth was estimated at
90 million feet by the Experiment Station in 1943, while the full potential
indu?ed by natural and artificial restocking was placed at 300 million
feet, Since those estimates were made, the Experiment Station has made
basic changes in formula for computing growth and now states, informally,
the annual increment will substantially exceed 90 million feet, In south-
western Oregon, angual incremental growth was increased %8 percent under
the revised method, In the three stated years in which devastating fires

occurred, timber was killed as shown below:

: Area burned over, ¢t Saw and pulp timber killed,
Year : acres : board feet
1933 239,695 11,828, 712,000
1939 50,091 83l;,220,000
1945 ‘ 65,150 1}39,985,000
Total 3524:9,7?6 13,102,917,000

(Source: State Forestry Department, Salem, Oreg,)

The greater part of the fire-killed timber has suffered relatively little
deterioration, and it is estimated now that, including the U bil}ion feet
remaining, recovery will amount to approximately 1l; billion feet., The State
Forestry Department inaugurated and is executing an intensive rehabi;itatibn
program whereby the burned-over areas will be replant§d and reseeded, At
this time, reforestation is about 3l percent complete, Included in the
volume of standing saw-timber is a stand of about lé-bil}ion feet in the
Siuslaw National Forest and other Federally-owned tracts, It consists
largely of second-growth trees which will be marketable on a sus tained-yield
basis when salveble fire~killed logs of the burned area are used up, and will

contribute a substantial supply of logs to the Tillamook mills,

15




é}. -Agri;ﬁltufai”iénés;w;wf;rmfiandg éomprise 12,1 percent of the

county area (86,500 acres), These lands, particularly along the lower
reaches of the seven rivers that drain the west slope of @he Coast Range‘
in Tillamook County, are devoted largely to dairy farming, Two-thirds
of the 936 farms in the county are claséed as dairy farms,

28, Figheries, = Fishiﬁg banks off the Tillamook coast are extensive
and densely populated, but certain factors, including a rough bar and en-
trance and lack of a commodious protected harbor within the bay, have dis-
couraged }arger offshore fishing craft from basing at and working out of
Tillamook, The existing navigation project for Tillamook Bay provides
for dredging a small-boat basin and approach at Garibaldi, Funds have
not yet been appropriated for this work, Completion of the small~boat
basin would provide a protected harbor for sma}l boats and would encourage
the use of the bay as a base for fishing craft, During the last 5 years,
about 300 tons of crabs and 370 tops of fish have been taken annually off
Tillamook and brought into the bay,

29. Recreational areas, - Tillamook County beaches are among the most

popular in the State, not only because of their natural advantages but be-
cause all are less then 100 miles from the concentration of population in

and around Portland.

16




30, Industries and production, -~ Conversion of forest resources into

finished or semifinished commodities is the principal industry of the Til-

lamook area, Lumber production in the county in recent years was as follows:

s Feet, : ' Number
Year t board measure : of mills
1951 237,831,000 : 23
1950 151,689,000 16
1919 160,418,000 16
19,8 142,107,000 19
1947 100,667,000 17
1946 68,508,000 15
1945 28,305,000 8
944 35,851,000 10
1943 3%,16%,000 ‘ 6

(Source: West Coast Lumbermen's Association, )

Eight of the largest mills in the immediate vicinity of Tillamook Bay pro-
duced about 225 million board feet of lumber in 1952, creating some $16
million in value of lumber and $7 million in pay rolls for that year; In
addition, there are two shingle mills, a plywood plant, a green veneer plant,
a hardwood @ill, and two remanufacturing plants, Cons@mption of logs in
these operations was about 250 million feet, log scale, Production of logs
in Tillemook County increased nearly 200 percent from 1945 to 1951, as is

shown by the following:

Yea:r ' - Feet, log scale
1951 572,155,000
1950 515,438,000
1919 L61, 782,000
1948 520,373,000
1947 419,778,000
1946 303,926,000
1945 197,235,000

(Source: U, 8, Forest Service, Pacific Northwest Forest and Range Experi-
ment Station,)

It is not expected the same rate of increase will continue, but it is be-
lieved that production of logs for processing in Tillamook Bay mills'wil} be
maintained at somewhere near the current volume for an indefinite period, A
systematic program of reseeding and replanting the burned-over areas has been
carried on by the State of Oregon's Forestry Department for several years and
is scheduled for completion in'196b. The program is stated to be about 3L

percent completed at this time, From 1935 through 1950, all forest products

17




except logs were distributed by rail or truck, In 1951, lumber shipped by
ocean carrier amounted to 14,799 tons, and in 1952 the amount was 22,6?5
tons, or an average of 19,000 tons, all in barges or light-draft ships, The
movement by ship is suspended, however, during stormy winter months because
of the stand-by expense awaiting safe sailing conditions through the entrance.
Of the logs produced in Tillamook County in 1950-51-52, & total of 336,270
tons’were transported by ocean barge to Columbia River ports a?d Grays Harbor,
Wash,3; an average of 30 million feet, or 112,090 tons per yeaf. In addition,
an indeterminate but substantial volume of logs produced within the county
moves by truck and rail to milling points outside the county, It is believed
that this movement, which in past years has amounted to considerably more
then half the total volume, will drop rapidly in proportion to the total,
Salvage of logs by private owmers has been carried on as rapidly as possible
while'prices of forest éroducts were high and logs in demand by interior
mills, Now, the greater par? of the remaining salvable logs and growing
timber is in State ownership, The Oregon State Legislature recently enacted
a law granting Stete and county authorities discretionary powers in execut-
ing contreacts gf sale, with reference to the area where logs and timber sold
will be milled, Also a new plywood plent is now under construction at Tilla-
mook, creating an additional market for both high- and low-grade logs in that
area,

31, Agricultural industry., - Dairy farming is, by far, the chief agri-

cultural activity of the county, Production of'milk in 1951 amounted to
56,000 tons, valued at $5,750,000 at farm level, The greater part of the
milk produced was used in the manufacture of the famous Tillamook‘cheese of
which nearly 5,000 tons, valued at over $5,000,000, were produced, The in-
dustry, which is headed by the Tillamook County Creamery Association, a coop-
erative consisting of 11 menber associations located in various pa?ts of the
county, has been strongly and efficiently orgenized for many years, The
association functions as the selling orga?ization and sets high standards for
inspection and control of product qua}ity. Direct annual pay roll for handl-

ing end manufacture is about $750,000,

18




32,  Oyster industry, - Growing of oysters within the bay constitutes

an item of importence in the economy of the Tillamook Bay area, The value
of the oyster industry in Tillamook Bay has been estimeted by local inter-
ests at approximately $2,500,000, About 1,000 acres or one-third of the
oyster beds, together with oysters in place, have been destroyed by‘sand,
gravel, and boulders swept into the bay by attrition of Bayocean Pgninsula,
but ﬁhg remaining 2,000 acres still are in production at this time,

33, Transportation, = The Tillamook Bay area is served by a branch

line of the Southerm Pacific Co,, giving direct rail commection, for freight
only, with the main line in the Willamette Valley and at Portland, The rail
line from Portland and Willamette Valley, after crossing the Coast Range,
descends the canyons of Salmonberry and Nehalem Rivers‘to Nehalem Bay, fol-
lows the ocean shore to the Tillamook Bay entrance, end follows the immer
bay shore to the city of Tillamook after passing through Garibaldi an§ Bgy
Ci?y. Rail distance, Portland to Tillamoolk, is 129 miles, Highway U, S,
No, 101 is the principal north-south trunk highway, It is intersected in
the southern sectiop of the area by State Highway No. 13 at T@llamook City
by State Highway No, 6; in the north end by State Highways Nos. 2 and 53.
A1l of the intersecﬁing routes give more or less direct access to Willamette
Valley and Portland, Water commerce on the bay is handled by towboat oper-
ators or private craft, Tillamook ?ay is not listed as a port of call by
any of the coastwise shipping lines, .Lumber is moved by mill-owned carriers,
however, to other Pacific Coast ports, Tillamook Bay ports of Tillamook,
Bay City, end Garibaldi are listed in barge line tariffs, and service is
rendergd for both_logs and 1umber;

3L, Bridges, - There are no bridges across Tillamook Bay., Bridges

across tributary navigable waterways are shown in the following tabulation,
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Clearance

ae oe

Miles . Vertical at : . u
: sbove : mean lower +  Hori- t : Date :

Stream : mouth low water : zontal Type : Ownership 2 ooHBuHmwmQ. 1 Permit
Hoquarten Slough 2.5 12,0 20 Fixed, highway State of Oregon 1931 Yes
Hoquarten Slough 2.55 15.0 Lo Bascule, highway City of Tillemook 1916 Yes

Kilechis River . 1.0 21.5 108 Fixed, railroad Southern Pacific Co. X No

Kilchis River 1.5 19.3 75 Fixed, highway State of Oregon 1 No

 Miami River 0.2 1.5 133 Fixed, railroad Southern Pacific Coe 1 No

”gwm.su.p River 0.3 1.3 g5 Fixed, highway State of Oregon 1927 Yes
Tillamook River 0.5 2L1.0 70 Swing, highway Tillamook County 1928 Yes @
Tillamook River 25 1945 95 Fixed, highwey “Tillamoock County 1921 Yes

Trask River 1.0 1.5 85 Fixed, highway State of Oregon 1 ¥o

Wéwwmoﬁ River 1.5 22,0 115 Fixed, highway State of Oregon 1931 Yes

Wilson River 2.2 2ho6 155 Fixed, railroad Southern Pacific Co. 1 No

1 Tnknown.




35.

Prior reports, - Reports on the subject under review which have

been submitted in recent years are listed in the following tabulation.

Date : : : .
of report Scope : Subject ¢ Recommendation
Jan, 3, 1936 Survey Improvement for navi- Unfavorable
gation,
Jdan, 10, 1939 Preliminary Protection of Bayocean Survey recommended in
exsmination collaboration with
Shore Protection
Board,
Aug, 26, 1940 Beach ero- Tillamook Bay, Oreg., Report submitted to
sion study with reference to Bay- Shore Protection
ocean, Board,
Dec, 17, 1940 Shore Pro- Tillamook Bay, Oreg,, Unfavorable because
tection with a view to protec- cost of adequate pro-
Board tion of Bayocean and tection would be many
report property thereon from times the benefits to
erosion and storms, be derived,
Mar, 15, 1941 Survey Tillamook Bay, Oreg., Unfavorable
with a view to protec=-
tion of Bayocean and
property thereon from
) ‘ erosion and storms,
Dec. 2, 1946 Survey Tillamook Bay and Bar, Favorable to dredging

(House Docu-
ment No, 650,

in the interest of
navigation; also with

a small-boat basin
and approach at

Eightieth a view to protecting Garibeldi,
Congress, the harbor against
second filling by the ocean
session) encroaching across Bay=-
ocean Peninsula, and
isolating the peninsule,
36, Existing Corps of Engineers projsct, = The existing navigation

project, as last modified by the River and Harbor Act of June 30, 1948, pro-

vides for a jetty about 5,700 feet long on the north side of the entrance;

for a channel through the bar 18 feet deep and of such width as can be

practically and economically obtained; for a channel 200 feet wide and 18

feet deep from deep water in the bay to Miami Cove; for initial dredging

of a small-boat basin and an approach thereto at Garibaldi, Oreg., both to

a depth of 12 feet; for a channel to Hobsonville, 200 feet wide and 16 feet

deep, with a tu?ning basin 500 feet wide at Hobsonville, and regulating

works as needed,
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37« The navigation project is 7l percent complete, Work remaining to
be done, as presently authorized, consists of dredging the Hobsonville Chan~-
nel and tgrning'basin, and thé small-boat basin and connecting channel at
Garibaldi, Total Federal cost of the project to and including Fiscal Year
1952, is $57L,L47 for new work and $950,950 for maintenance, In additionm,
local interests contributed $398,833%, in cash and useful work performed, for
new work on the north Jetty and $6,L50 for constructing a channel between
Bay City and Tillamook, The latest (1952) approved estimate for annual cost
of maintenance is $28,000 for entrance and bay channels.

38, The River and Harbor Act of March 2, 1945, authorized " ¥ %
to be appropriated out of any money in the Treasury not otherwise appropriated,
the sum of $120,000 to be immediately available as an emergency fund to be ex-
pended under the direction of the Secretary of War and the supervision of the
Chief of Engineers for repairing damage to and checking erosion on the Bay-
ocean Peninsula, in Oregon, caused by a storm in January, 1939, in order to
provide adequate protection to property on such peninsula and in Tillamook,
Oregon." While the authorization has never been revoked, no funds were
appropriated and the work was not initigted. The stated amount was inade=-

quate to provide the desired protection,
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39,

Local cooperation, - Local cooperation in the matter of providing

improvements in the interest of navigation has been as indicated in the

following tabulation,

River and Local ¢+ Amount
Harbor Act Project requirement ¢ contributed
Aug, 11, 1888 Improvement of Dry None None
Stocking Bar and Hoquer-
ten Slough.
July 13, 1892 Dredging channel 200 None None
feet wide end 6 feet
deep between north and
middle channels above
Bay City, and construc-
tion of warious control
dikes,
July 25, 1912 Construction of north Contribute one-half of  $398,833
Mar, L, 1913 jetty 5,700 feet longy first cost of north
dredging channel to jetty., Construct and 6,450
Bay City 16 féet deep, meaintain a channel 9
200 feet wide, feet deep at high
water between Bay
City end Tillamook,
Mar, 2, 1919 Further improvement of Local interests re- None
Hoquarten Slough not leased from bond and
recommended, The 9= agreement to maintain
foot channel (at high 9-foot channel between’
water) between Bay Bay City and Tillamook,
City and Tillamook
abandoned,
Mar, 3, 1925 Channel %6 Bay City House Document No, 562, None
abandoned, Project 68th Congress, second
modified to include session, recommendesd
an 18-~foot bar chan- that local interests
nel; inner channel 18 be required to contri-
feet deep by 200 feet bute one~half the first
wide %o a turning cost of the new work,
basin 500 feet wide The River and Harbor
gt Miami Cove, Act approved March 3,
1925 released local
interests from this
requirement,
A channel 16 feet deep A sawmill of substan- No sawmill

June %0, 19,8

by 200 feet wide from
Miami Cove to a turn-
ing basin 500 feet wide
at Hobsonville,

Dredging small-boat
basin and approach at
Garibaldi to a depth
of 12 feet,

tial capacity to be
erected in vicinity
of Hobsonville,

Easements, rights-of-
way, spoil-disposal
areas; maintain neces-
sary depths in mooring
basin; and construct,
maintain, and operate
mooring facilities and
utilities open to all
on equal terms,

ever erected,
No work has
been done on
on channel,

No work yet
done on small~
boat basin,
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Lo, Other improvements, = Prior to 1913, the port of Tillamook,

now dissolved, expended $17,000 for maintsnance of a bay channel from
Bay City to the city of Tillamook, In 1919-20, prior to incorporation

of the Miami Cove channel into the main project, the port of Bay City
dredged a channel 150 feet wide and_lé feet deep through that stretch at
a cost stated‘to have been $265,000, Local interests report other expen-
ditures in aid of navigation on the bay as (1) basin at Bay City, $5,000;
(2) channel improvement at mouth of Kilchis River; (%) small—boét basin

at Garibaldi, $30,000; total $722,283,

L1, Terminal and transfer facilities., - In the lower [, miles of
Tillemook River, there are several log dumps where a large volume of logs
are unloaded from trucks for rafting to Garibsldi end Hoquarten Slough,

At Bay City there is a small wharf{ owned by the city and open to all on
equal terms, also a fish-receiving and supply wharf which has about 100
feet of frontage and power-lift equipment, There is‘also a small-boat
basin with landing berths, serving fishing interests, At Garibaldi, the
mill wharf has about 125 feet of frontage where barges and small coastwise
ships load lumber, There is also & smallnboat basin with landings for re-
ceiving fish and delivering supplies, and for other purposes including

space'for Coast Guard craft, Terminal and transfer Taeilities appear ade=

quate for present commerce,




L2, Improvement desired, - At a well-attended public hearing, held

at the County Court House in Tillamook, Oreg., April 15, 1953, local
interests presented date to support their request for improvements to

preserve and maintain navigation facilities and other assets of the Til- ‘ »
o VET
lamook Bay area, -A-brenseript of-the-public hearing.is.submitied-herewithy 1

A communication from the Tillamook County Court dated April 1, 1953, reads
ag follows:

"We wish to acknowledge receipt of the notice from your office
regarding the public hearing to be held on Tillamook Bay and Bar and
from a study of the informstion contained therein, it has occurred
to us that some advance information may offer considerable &id in
completing your investigation at the earliest possible date., We
believe that practically all local interests concur regarding the
time element and urgency of the matter under investigation.

_ "The particular information in the public notice is "The
character and extent of improvement desired". As the sponsoring
body of the investigation regarding the breach in the peninsula, we
are requesting the following:

"1, The immediate construction of a breskwater which will
afford protection to the inner bay navigational channels,
the existing entrance channel, and the preservation of
other economic assets that are allied to navigation, which
may be seriously affected from results of the breach in
the peninsula,

"2, TFor further consideration of navigation interests, it
is requested with great emphasis, that the existing navi-
gation project be maintained at depths according to those
authorized by the Federal Government.

"Although some deviation in the character and extent of the im-
provement desired will be expressed at the public hearing, we believe
our request will be supported by a large majority related to naviga-
tion and the justification for the improvement,

"Thanking you for your cooperation, we are,
TILLAMOOK COUNTY COURT

/é/ 0, E, Effenberger
County Judge

/s/ Wesley Schulmerich
County Commissioner

/s/ August Schollmeyer
County Commissioner™




L3,  Commerce, ocean, - In the 6 years ending December 31, 1952, ocean

comnerce has moved in and out of Tillamook Bay as shown in the following

tabulation,
: Tons 2,000 pounds
: s : Fish : $
: Logs : : and : Other
¢ Out- :  In= 1+ Lumber : crabs ¢ cargo
Year : bound = s bound : outbound : - inbound : inbound ¢ Total
1952 76,7831 not 22,6951 - - - - - not available = - - - =
available ,
1951 114,007 3,344 14, 799 -- - 132,150
1950 15,480 659 -- -~ -- 146,139
1949 38,115 -~ -~ L71 3Le 39,229
1948 L,6,008 - - 601 - L6, 609
1947 1,896 -- -- -- -~ 1L, 896
1l Preliminary figures,
NOTE: Destination of outbound logs: Grays Harbor and Columbie River,
Destination of outbound lumber: Southern California,
Source of inbound logs: Other ports, ’
Fish and crabs: From fishing grounds,
~ Other cargo: From California,

L),  Commerce, internal, - During the 5 years ending December 31, 1951,
local commerce moved betwesen various points on the bay as shown in the follow-

ing tabulation:

: Tons, 2,000 pounds
¢+ Rafted Rafted : ' : :
: logs : logs (be- : :
: (between : tween Ho- : :
i ¢ upper quarten Rafted : Fish :
: and : Slough and logs : (between :
: lower ¢ Tillamook (at : bay :
 Year bay) __River) : plants) : points) :  Total
1951 160,943 66,982 not aveilable 737 528,662
1950 562,477 67,125 72,283 5Ll 702,129
1949 165,802 32,078 115,240 252 313,372
1948 283,509 39,065 4,130 %98 327,102
947 119,278 Lo,927 9,L62 1,041 200,708




L5, Vessel traffic, - Vessel traffic on Tillamook Bay, including the

ocean entrance thereto, for the 5 years ending with 1951, was as shown in

the following tebulation,

: Draft

: 7 to 1l feet : Under 7 feet ' Total
Year : (trips) : (trips) : (trips)
1951 359 1,878 2,237
1950 1,89 1,276 | 1,765
1919 152 18,192 18,3LL
9.8 184 11,519 11,703
1947 157 3,809 3,966

L6, Vessels of deeper draft (7 to 1l feet) are ships, seagoing tugs,
and barges, which are loaded with logs and lumber at Garibaldi and destined
to other Pacific Coast ports, The ligher-draft vessels are fishing craf?,
empty barges, and towboats us?d for towing rafts and doing other marine
work usual in coastal harbors, In 1951, about 20 percent (132,000 tons) of
all waterborne commerce used the Federal project channel between the ocean
and Miami Cove; 70 percent (uél,OOO tons) used the full 1ll-mile length of
non-Federal bay end Tillamook River channels, and 10 percent (68,000 tons)
moved over short stretches, principally between log booms in Tillamook River
and Hoquarten Slough, Percentagewise, use of the bay channel has remained
substantially constant in the past 5 years while use of the entrance to
Miami Cove channel has increased from 7 percent in 19L7 to 20 percent in
1951,

L7, The following tabulation shows the percent of commerce that moved

over each stretch in the years shown:

¢t Federal project, ¢ Non-Federal, : Non-Federal,
:+ bar, entrance, : bay and + Tillamook River,
: and Miami ¢ Tillamook River : Hoquarten Slough,
3 Cove ? channels : end at plants

Year : Percent

1951 20 70 10

1950 17 66 17

19,9 11 L7 L2

1948 13 76 11

1947 7 €9 2k

27




L8, Difficulties attending navigation, - The entrance to Tillamook Bay,

which has been improved by construction of the north jetty and by dredging,
has always been somewhat hazardous during winter months inasmuch as there

is no prgtection from southerly swells which frequently break across the
entrance, Also, strong northwest summer winds occasionally interfere with
navigation, Annual shoaling occurs in the channel near Garibaldi and in the
turning basin at the upper end of the project, Since the break in Bayocean
"Peninsula, Kincheloe Po?nt has extended, by accretion of sand and gravel, to
the north and northwest, This action has resulted in narrowing‘the entrance
channel to a usable width of not over about 150 feet at low tide, and current
velocities have been considerably increased, Also, the old swash channel due
west of Kincheloe Point has been almost completely filled in with sand, In
one place, the narrowed entrance channel is crowding the jetty to the point
wherg serious damage to the jetty as a result of undercutting appears immi-
nent, The interior bay channel, which extends by a tortuous route from Miami
Cove to the mouth of Tillamook River, hgs been shoaled by wave action through
the break-through at Bayocean Peninsula, The combination of reduced chamnel
depths and greatly increased wave action has caused serious interference with
the movement of log rafts on that channel,

9.  TWater power and other special subjects, - Water power is not invol-

ved in the subject under review, In addition to the effect on the existing
navigation project, the break in Bayocean Peninsula has destroyed a poytion
of the oyster beds and constitutes a real threat to the remaining beds, Also,
breaching of the peninsula removes the only barrier between the sea and shore
landg, some of which are diked to protect about 2,000 acres of agricultural
land, Storm waves, ground swell, and tides‘reduce the freeboard of dikes

and cause erosion and general deterioration.
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50, Suvrvey, - A field survey of the area in the vicinity of the breach
in Bayocean Peninsula was made during January and February 1953, Hydrographic
surveys of the entrance and channel to Gayibaldi and of the interior bay
channel were mede in March and April 1953, Results of these surveys are
shovm on the accompanying drawing, Probings and jet borings were mgde to
determine the character of the sub-base material opposite the break.

Samples taken at 5-foot depths show that the sub-base material_consists of

sand, gravel, and organic silt with clay underlying some areas,
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51, Plan of improvement, - Methods for closing the gap in Bayocean

Peninsula studied in thisVreport include structures of various bLypes on
four different alignments, After consideration of all pertinent factors,
including maintenence costs, it was concluded that any closing structure
should be constructed between Pitcher Point and the town of Bayocegn, a
distance of 7,600 feet, about as shown on the accompanying drawing, On
that alignment, a considerable distance shoreward from the break, it wes
believed that the structure would be subjectéd only to moderéte wave
action inasmuch as the heights of waves entering from the open sea woul@
be considerably reduced while traveling across the shoal areas in front,
The principal types of structures investigated were sand fill; sand,
gravel, and rock structure armored on the seaward face; and a rock dike
with & flat sand fill constructed on the seaward side, In the latter two
plans, closure of the Qeeper channels was proposed to be accomplished by
use of quarry-run rock, Subsequently, the rgck dike would be raised to a
height of 20 feet above mean lower low water, In the sand fill plan,
final closure would be facilitated by construction of pile bulkheads across

the deeper washes, After careful consideration of all plans and factors
pertaining thereto, the conclusion has been reached that an economical and
satisfactory closure can be accomplished by means of a sand fill construc=-
ted with a long, flat slope (1 on 20) on the seaward face; crest elevatiog
of 20 feet, top width of 200 feet, and a slope of 1 on 10 on the bay side,
Waves that reach the structure, it is believed, would be largely spent on
the flat foreshore of the fi}l and under normal conditions should not
speedily‘erode the sand fill, Storm'wavgs,;occurring during the higher
tides, however, might cause some e?osion. Repair of damage caused
thereby is provided as maintenance, Filling on the bay side at the
northerly end of the gap to maintein sufficient width to insure against
flanking the northerly end of the sand fill also is provided under mein-
tenance, Some difficulty is anticipated in making closures in tidal ex-
change areas evenlafter provision of pile bulkheads and some losses of

sand will undoubtedly occur during pumping operations, The amount of such

loss is largely conjectural but has been estimated at from 10 to 20 percent
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of the volume, Compensation for losses during pumping has been included

in estimates contained he?ein by incfeasing the per yard price for sand in
place by about 15 percent, Due to a soft foundation at the location selgcted
for the closing structure, some settlement of a sand f£ill is antiqipated.
Also, there will be some shrinkege of material placed in the fill, To cover
these items, quantities have been increaseq by 28 percent over those calcu-
lated within the neat lines of the section, The estimates of quantities
shown below are believed to be adequate for the closure fill, Estimates

of annual maintenance, which are shown below, include cost of preventive
measures or repairs that may be necessary on account of wind'erosion as

well as for the replenishment of sand removed by wave action,

52, It is proposed to obtain meterial for the sand-fill structure from
areas along the northeasterly side'of Kincheloe Point and it will be pumped
a distance averaging about 2 miles, With adequate maintenance, the life of
the sapd-fill structure is estimated at 50 years,

53. Aids to navigation., - No additional aids to navigation would be

required as a result of the improvement considered herein, The existing
Federal navigation channel, located from 2 to 3 miles to fhe north and
northeast of the*proposed closure structure, is adequately marked by range
lights and buoys., The inside channel, from Garibaldi to Bay C@ty and thence
to the mouth of Tillamook River, is marked by lighted dolphins, All naviga-
tion markerg in the Tillamook Bay area are maintained’by the United States

Coast Guard,
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5L,  Shore-line changes, - Closure of the break in Bayocean Peninsula

by means of a sand‘fill would, in all probability, have some effect on ad-
jacent shore lines, The area seaward of the considered structure would be
expected to fiil in to some extent, probebly at the expense of the beach
areas to the north and south, During the first few years, the loss of
material from the adjacent beaches would be most noticeable near the ends
of the breakthrough, although the effects of the initial readjustment‘prob-
ably would not be immediately discernible for any great distance, Over an
extended period of time, the tendency undoubtedly will be for the shore
line to straighten through a slowiprocess of erosion along protruding areas
and deposition along indentations, The only such erosion area of any con-
cern is seaward from.the settlement of Cape Meares, at the south end of the
former peninsula, .Mbst of this settlement of some 1|5 houses is located on
fairly high ground, The beach fronting the settlement consists of a con=
glomerate mixture of sand, grawvel, and clay, and has been eroding slowly
for several years. Consideration was given toward some means of arresting
the erosion as a part of the over-all plan of improvement for closing the
break in the peninsula, However, no satisfactory means could be fognd for
protecting the shore line adjacent to the settlement of Cape Meares, More-
over, the area under consideration is privately owned and no separate means
of pyotection against wave action could be undertaken by the Federal Govern~
ment,

55. Estimates of first cost and annual charges, - The esﬁimated quan=-

tities of material involved, and costs based on December 1953 price levels,

are as follows:
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Federal:

Dredged sand f£ill, 2,978,000 cu, yds. @ $0,L,0  $1,191,000

Solid pile bulkhead, lump sum 88,000

1,279,000

Contingencies 256,000

1,535,000

Engineering and Government costs 215,000

1,750,000

Less cash contributi o ; 250,000

Total Federal cost 1,500,000
Non-Federal:

Lands end rights-of-way, lump sum 20,000

Road reconstruction 5,000

Cash contribution 250,000

Total non-Federal cost 275,000

GRAND TOTAL FIRST COST $1,775,000

Annuval charges are as shown below:

Federal:
Interest @ 2% percent | $ 37,500
Amortigzation, 50 years, 1,026 percent 15,1,00
Maintenance 25,000
Totel Federal annual charges 77,900
Non-Federal:
Interest @ 2% percent ' 6,900
Amortization, 50 years, 1,026 percent 2,800
Total non-Federal annual charges 9,700
TOTAL ANNUAL CHARGES $ 87,600

56, Present navigation benefits, - Transportation savings now

being realiged by reason of the existing navigation project through the

entrance and to Miami Cove, based on tonnage moving over the project

during 1950, 1951, and 1952, are estimated as shown below:

2 : Savings
: : Per 1,000 :
: : feet board : Per
Movement $ Tons T measure : ton : Amount
Lumber to Los Angeles area’ 19,000 8,279 $2.99  $ 56,810
Logs to Grays Harbor, Wash, 27,100 L Ll 1,18 31,980
Logs to Columbia River 85,000 3,15 0,92 78,200
Total 131,100 $166,990
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57.  The items listed constitute the only movement of ocean commerce
through the entrance, With the exception of fish and crabs taken by fisher-
men in offshore waters, The tonnage is believed to represent fairly accur-
ately the volume that may be expected to continue, This premise is based on
the fact that new milling facilities, including another plywood plant, now
are or soon will bhe in opgration in the bay area; consequently, more logs
will be processed locally, More finished materials and fewer loge will be
available for ocean shipment; therefore, it'is believed that commerce will
be maintained at or above its present level., One of the sawmills has ao-
quired a self-propelled carrier with capacity of 1,8 million board feet at
18 feet draft, and expects to ship approximately 20 million board feet
(32,00Q tons) annually,

58, In the 11 fiscal years 19/2 through 1952, Federal maintenance of
the project, including jetty repairs, cost %178,390; an average of $16,217
per year, Total annual coét to the Federal Government, including mainten-
ance, interest at 2% percent, and amortization on a 50-year basis, is
%36,&7? (857U, LL7 cost of new work at ol percent interest equals $1),361
plus 1,026 percent amortization equals #5,89),), The net amnual benefits to
the public are, therefore, $166,990 minus 436,),72, or $130,518,

59« Navigation benefits now accuring anmually to the public from use
of the natural non-Federal channels in Tillamook Bay between Garibaldi and
points in Tillamook River, e distance of 8 to.ll miles, are estimated to be
39 cents per ton on 300,000 tons, or §117,ooo; No costs to local interests
have bgen incurred in recent years;

60, Unit savings have been determined by the usual methods of compar=-
ing the cost of movement by water with the lowest cost alternate land route,
with due allowence for all differentials in handling, transfer; wha?fage,

and so forth, details of which are contained in the appendix hereto,
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61, Navigation benefits creditable to the proposed sand-fill structure, -

As shown above, present use of the navigation channels in Tillamook Bay for
watér-borne commerce results in net benefits to navigation of 521,7,518
(§130,51§ from the Federal project and $117,000 from the non-Federal bay
channel), During the full year which has elapse@'since the breakthrough
occurred, the entrance channel has rapidly beccmé so narrow, and current
velocities increased to su?h an extent, that havigation of the channel has
become extremely hazardous, It appears that, unless the.break in Bayocean
Peninsula is closed, the former entrance chennel may soon be rendered com-
pletely useless, Considering the rapidity with which the entrance channel
has deteriorated, preservation 9f this channel ﬁy means of maintenance dredg-
ing aloné appears impracticable, The benefits creditable to this channel as
a resuit of closing the breach in the peninsula, therefore, wouid be the net
navigation benefits received before the breakthrough occurred, As dgs-
cribed above, this averaged %130,500 (§130,518 rounded off) annually, Also,
in the event the entrance channel had to be abandoned, there would be & con-
siderable loss in unamortized investment, both Federal and non-Federal,
However, for the purpose of this report, no monetary value has been included
to cover this possibility., The bay channgl has already shown the effects

of the breakthrough in Bayocean Peninsula, Shoaling of this channel, most
of which occurred as a result of storm waves during the remeinder of the
Wintef after the breakthrough, has compelled towing operators to confine
their operations to high-water periods only, In addition, increased'wgve
action along a portion of this channel has broken up several log rafis,

For this reason, towing operators are now forced to use two towboats for
each rafting operation, the additional boat usually following along behind
to retrieve logs which slip out underneath the boom sticks and to be avail-
able for assistance in case a break-up occurs, It is estimated that at
least l% dredge-months operation woul@ be required annually to maintain

the bay channel to its previous depth, In estimating costs, consideration
has been given to mobilization, demobilization, operating costs, and the

time element involved, which is probably & more vital consideration than
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the actual depth of cut, It is estimated that the average cost of mobil-
izing, demobilizing, and operating a pipe-line dredge in Tillamook Bay
would be about %,5,000 per month, On this basis, benefits resulting from
closing the break in the peninsula and creditable to thg bay channel for
maintenance dredging only, would total $67,500 ennually, For the purpose
of this report;, delays in rafting operations as a result of sho@ied con=
ditions and increased operating expenses involved in using en additional
towboat, have not been evaluated, Total navigation benefits creditable
to the proposed sand-fi}l structure are, therefore, $198,000 annually
($130,500 plus $67,500).

62, Benefits from protection of remaining oyster beds, - The break-

through of Bayocean Peningula has caused a serious threat to the oystef
industry in Tillamook Bay, Approximately 3,000 acres of tide lands are
now leased as oyster claims in Tillamook Bay on which the Pacific Oyster
(ostrea gigas) is grown or cultivated, Approximetely one-third of the
beds have been or are being covered by send and thus destroyed, Remain~-
ing oyster beds comprise approximately 2,000 acres, and covering of these
with sand is anticipated to occur more or less gradually, the rate of
which they are covered will depend upon severity of storms coinciding
with high tides and major changes in topographic and'hydrographic features
which are bound to occur if the breach is not closed, It appears that 75
percent of the remaining oyster beds probably would be @estroyed by depo-
sition of sand if the break were allowed to remain open, Once an oyster
bed has been covered with sand its productivity is lost until sufficient
mud is redeposited to support oysters which, even with closure of the gap,
would require an indeterminate period of time, The oysters have a Fen-
dency to settle in the sand until they become covered and suffocate, A
mud bottom is ideal for oyster culture, and tide lands consisting of a
very soft mud will grow and hold oysters while a seemingly firm sand will

not, Much of the bed of Tillamook Bay was originally covered with mud,
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63, Demeges which have ealready occurred are not considered perti-

nent to this study, consideration being given to determination of the

| benefits which would accrue to apprbximately 2,000 acres of remeining
oyster beds as a result of.closure of the break and prevention of en-
croachment of sand thereon, The average Yalue of the oyster lands is
conservatively estimated at $500 per acre, Estimates of local interests
range up to $1,000 per acre for highly productive area, In addition,
the value of plant and equipment is conservatively estimated at $120,000,
Assuming that 75 percent (1,500 acres) of the remaining oyster beds
would be destroyed in a 50-year period if the opening through Bayocean

| Peninsula is not closed, and that the value of plant and equipment rendered
unusable by virtue of the loss of oyster beds would be about 75 percent of
the total value, the benefits of closure to the industry would be pro-
tection of the earning power of, or return on, the investment in the

industry, The investment values are as follows:

1,500 acres @ $500 per acre $750,000
75 percent of $120,000, plant and equipment 90,000
Total $8/,0,000

1 Over a SQ-year perio@, the average annual loss in investment would be

| ﬁgégéggEL or $16,800, Assuming an interest rate of 7% percent as a fair
value of return on investment in land, plant, and equipment in the oyster
indust?y, each year, earnings would be decreased by $16,800 x 0,075, or
$1,260, At an interest rate of !, percent, which rate corresponds to the
minimum current cost to private borrowers for obtaining funds through
mortgage loans, the present wor?h of the uniformly increasing loss in
earning power would be $/,82,1/0, This value, converted to an equivalent

uniform snnuity for a period of 50 years at the seme rate of interest,

would be $,82,1,0 x 0,04655 = $22,1,50,
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6li,  Potential damages in diked tide lands, - Some 2,000 acres of

lands protected by dikes along the southeasterly side of'Tillamook Bay
are subject Lo potential damage by increased weve action, The protecting
dikes for these areas are in th§ direct path of swells propelled through
the break in Bayocean Peninsula, When the first break-through occurred
during a coinciding storm and high tide in November 1952, ?here was cone
siderable apprehension among the owners of the diked lands, They reported
higher tidal elevations along the dikes than formerly and a considereble
increase in wave action, It appears that future coinoident’occurrences
of hizh tides agd severe storms could result in considerable damage to
the earth dikes. Under normal conditions, however, the ocean waves are
feirly well broken up when crossing shoal areas at the_break-through and
have not, to date, caused serious damages to the dikes, It is considered
impracticable to evaluate potential damages at this time although con=-
siderable future benefits wguld accrue o diked lands from closure of the
break - in Bayocean Pen?nsula. Such deamages would be due principally to

tidal and wave action,
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65, Secondary benefits, - Industries, - Substantial secondary benefits

would result to industries as a result of construction of the proposed sand-
fill structure'because of the aid it will give toward maintaining their
present status, The fact that these benefits cannot be evaluated does not
make then any less real, The economy of the whole county received a severe
set-back as a consequence of successive forest fires in 1933, 1939, and 1915,
which killed and partially destroyed more than 13 billion board feet of
highsest grade saw Pimber. Production and manufacture of forest producfs,
the principal industry and pay roll of the county, was almost paralyzed'for
several years, and many millions of dollars were cut from the tax rolls,
Recovery has been partially accomplished by intensive and extensive salvage
operations aided by the high level of prices for timber products, The pro=-
posed improvement w?uld benefit the mills and boat operators who use the
navigation channels, Also, it would help to maintain the general level of
employment among all mill workers, loggers, truckers, servicing concerns,
and mercantile establishments, The two largest pay rolls of the county, a
sawmill and plywood plant located at Garibaldi at the north end of Tillamook
Bay, rely almost exclusively on logs that reach the plants by towage from
the south end of the bay, Closure of the bay channel or restriction of tow-
age to high-tide periods would force the logs to be moved by truck through
the main business streets of the city of Tillamook, thence over a tortuous,
congested, 9-mile stretch of the United States Highway 101 to Garibaldi
where a large proportion of the logs would have to be piled on land and re-
hendled at a substantial increase in operating costs., Such increased costs
have not been determined or evaluated, nor are the increased hazards to
traffic on the highway, but prevention of such increased costs and hazards

would be a substantial indirect benefit,
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66,  Preservation of the dairy product industry is of prime importance;
therefore, the prevention of damage to low-lying pastures and farm houses
would constitute an incalculsble indirect benefit to the entire community,
The same may be said of the oyster culture industry, which provides a sub-
stantiel pay roll,

67, Commercial fishing, -~ While commercial fishing in and adjacent to

Tillamook Bay does not constitute a major industry, the prevention of fur-
ther shoaling of the bay and channels would result in umevaluated benefits
to that industry and those wholly or partially dependent upon it for their
livelihood, Several hundred tons of fish and crabs are taken in the bay
and outside waters each year, Diminution of the catch would be a notice-
able 1gss to the economy of the area,

68. Recreation, - The Tillamook Bay beach rgsorts and fishing grounds
are among the most popular along the Oregon coast, Shoaling of the bay
would 1limit recreational fishing in the bay and create a loss of food fish;
the preventionyof such an occurrence would constitute an unevaluated indirect
benefi@ to the community,

69. Summary of benefits and benefit-to-cost ratio, - Long=term direct

benefits resulting from closing the break in the peninsula are summarized as

follows:
ITtem : Annual benefit
Garibaldi channel $130,500
Bay channel 67,500
Oyster beds 22,1450
Total #220, 1550

Estimated annual charges, assuming a 50-year average of ¢25,000 annually for
maintenance, and interest and amortization of the estimated current cost based
on 2% percent, total 487,600, On this basis, the benefit-to-cost ratio would

be 2.52 to 1,
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70, General and local benefits, - Of the benefits to be gained by

closing the break in the peninsula, those pertaining to protection an@ pre-
servation of existing navigation facilities are of primary importance, Pyo-
tection against further damage to the oyster beds would benefit local inter-
ests by insuring continuation of an established industry, Local benefits
would also be derived from saving property damages along the easterly side

of Tillamook Bay where wave action has increased due to the breask in Bay-
ocean Peninsula, The bay chaﬁnel, which extends from Tillamook River to
Garibaldi, is not included in the Federal project. It is, nevertheless, a
navigable waterway of the United States apd forms an integral part of the
water transportation system of the region, Present annual commerce on the

bay channel consists largely of rafted logs, of which about 300,000 tons are
handled amuelly, In addition, the bay channel_is used by commercial fish=-
ing and oyster boats, and by recreational craft, Many of the logs transported
through the bay channel are shipped out over the bar in barges and some are
cut into lumber for coastwise shipment from Garibaldi, Thus, the bay channel
operates as a feeder to the Garibaldi Channel in the matter of ocean commerce,
Use of the bay chammel mekes it economically feasible to move logs of marginal
quality from the Tillamook burn area through savings in the cost of transport-
ing logs from the upper end of the bay to Garibaldi. Without the bay channel,
however, those logs might not move to Garibaldi by truck but could be manu~
factured at the south end of the bay, and an equivalent volume of better grade
logs would be substituted therefor, The sewmill and plywood.plant at Garibaldi
combined constitute the largest pay roll in Tillamook County, Without closure
of the break in Bayocean Peninsula, ennual dredging would undoubtedly be re-
quired to keep the bay channel in ussble condition inasmuch as progressive
shoaling is now occurring all the way across the bay, Benefits to be gained
by protection and preservation of the Federal project and of the bay channel
which contributes a §ubstantia1 volume of commerce thereto are considered to
be general in nature, Benefits from protection of the remaining oyster beds
are strictly local in character as are those benefits accruing from the pro-

tection of private property,
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T1i. Proposed local cooperation, - On the basis of a cash contribution

of 250,000 towards the construction cost, which appears to be the maximum
amount which can reasonably be expected from a county with a population of

only 18,606, the total cost to local interests would be as follows:

First cost for lands and rights-of-way % 20,000
Road reconstruction 5,000
Cash contribution 250,000

Total 275,000

T2, In addition to a cash contribution toward the first cost of the
project, local inlterests would be required to provide without cost to the
United States all lands, easements, and rightsQOf—way necessary for the con-
struction of the project; to reconstruct county roads as necessary; and %o
hold and save the‘United States free from all claims for damages due to‘
construction work, Local interests have indicated their willingness to
comply with the above terms and an expanded port district has been formed
which, with the older port of Bay City, has sufficient financial capability

to furnish the required coopersation,

7% Allocation of costs, - The allocation of initial costs and costs

of maintenance would thus be as félloWs:

: First : Annual

Agency : cost : maintenance
Corps of Engineers $1,500,000 . 425,000
Local interests 275,000 -
Total 1,775,000 25,000

L2




7L, Coordination with other agencies, - At the request of the

district engineer, the Fish Commission of Oregon conducted a study of,
and submitted a report on, the economic losses sustained and to be
anticipatgd by the oyster industry as a result of the bresk in Bayocean
Peninsula, The commission's report, dated February 2l;, 1953, is included
in The appendix hereto, In addition to the report on darages sustalned,
the commission stated that "the construction of a dike is essential if
further damage to oyster and clam grounds is to be stqpped, The ideal
location of the dike would be along the Bayocean Spit. However, if for
construction soundness it is necessary to construct the dike in the pro-
posed location, the fact that it would be on topvof some formerly pro=-
ductive ground would seem to be beside the point, Without protection
it is unlikely that this ground will ever again be productive," The
Fish and Wildl?fe Service has offered no objection to the proposed plan
of improvement.,
DISCUS3ION

75 Erosion along the seéward face of Bayocean Peninsula, extend-
ing over a period of 15 years or more, has resulted in the loss of
considerable beach front property and many homes., The problem has been
under study by the Corps of Engineers since 1938, Until the southerly
portion of the spit was breached in November 1952, and ocean waves
began to enter T%llamook Bay, the problem was solely that of protecting
private property, Navigation facilities within the bay and at the en-
trance had not preyiously been noticeably affected by the erosion of
Bayocean Peninsula, Now, however, the problem is considered in the
light of actual damages that have occurred in the immediate path of
the breakthrough and the possibility that the Garibaldi channel may

soon be completely closed,
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76. The most exhaustive study by the Corps of Engineers was conducted
in 1939 in comp}iance with sectionb8 of the Rivgr gnd Harbor Act of June 20,
1938 (Public NWo, 685, Seventy-rifth Congress; H, R, 10298), which provided
for a preliminary examination and survey of "Tillamook Bay, Oregon, with a
viGW'tg protection of Bayocean, and property thereon, from erosion and
storms," That study, made in collaboration with the Shore Protection
Board, considered various plans for the protectign of the peninsula by
preventing further erosion along the ocean front, One of the plans of im-
provement considered in the above report consisted of a series of groins
throughout the length‘of the peninsula, supplemented by bulkheads at ex~
posed shore locations, The groins were to be located at appropriate inter-
vals and to extend from the toe of the berrier dune to slightly beyond the
low-water shore line, The groins would have had an average length of about
500 feet and would have been constructed to a height above the beach pro-
file in accordance with accepted standards,

7.  The Shore Protection Board in its report to the division engineer,
dated December 17, 19,0, expressed the opinion that along a rocky and heavily
timbered coastline, structures projecting into the ocean wou}d be subject to
the battering effect of large~sized logs and floating debris. Steel sheet
pile groins or bulkheads supported by round piles would be of doubtful utility
in such a location even though there was assurance that they would not fail as
a result of underscour during adverse weather conditions, If rock jetties
were used instead of groins, the size of the individual stones would neces=-
sarily be great in order to resist the severe wave action, and such jetties
or groins might be subject to undermining within a few years as & result of the
shoreward movement of the 30-foot contour elong this frontage, Since the ero-
sion along the peninsula created no threat to navigation at that time, the
Justification for groins or other protective works would have had to be con~-
sidered from the standpoint of protecting private property, In view of the
relatively small value of the property remaining on the peninsula and the length
of shore line to be protected, the board concluded that the construction of a

system of groins and bulkheads would be an undertaking of such magnitude as to

preclude any possibility of justification at that time,
U




78+ A comparison of ocean depths along the peninsula, as obtained
from hydrographic surveys of 1866-67, 1885-91, 1926-27, and 1939, reveals
heavy erosion within the 10-fathom curve and very extensive accretion be-
tween the 10- and 30-fathom curves, Cross sections of the beach, taken
in 1946 in commection with & hydrographic survey of the inner bay, showed
continuing erosion near the base of the peninsula and a.small amount of
accret@on above the low-water line near Kincheloe Point,

79. Bayocean Peninsula was the site of a considerable boom in the
early part of the present century, when a development compeny laid out and
constructed a resort tom including hotels, a natatorium, and various util-
ities, At that time, transportation from Portland was mostly by boat, with
steamers making weekly round-trip voyages between Colunbia River points and
Tillamook Bay, When the operating company went bankrupt in 191l, interest
in the project waﬁed and, despite a brief revival in 1928, there has been
no further development on the peninsula, The assessed valuation of the
peninsula, including improvements thereon and the community of Cape Meares
(formerly Oceanview) at the southern end, reached a maximum in 1915 of
$550,615. Of this total, $1,99,975 was assessed against Bayocean, Within
recent years, the assessed valuatiﬁn has dwindled to about one-tenth of the
previous amount, The actual damage indurred by the recent breaching of the
peninsula consisted of the loss of several lots and houses, over a mile of
county road, and water-supply main and power and telephone lines to Bayocean,
The few remaining inhabitants on Kincheloe Point are forced to rely on water
transportation for access,_provisions, and drinking water, The actual

monetary loss is not known,
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80.  Probably the first actual damage within the bay, following the
‘break in the peninsula, was to the oyster beds, the most productive of
which were logated in the protected cove adjacent to the narrow portion of
the peninsula, Some of the oyster lands are valued as high as $1,000 per
acre, depending upon location with‘reSpect to protecting headlands, and
depth and type of accumulated silt, OFf the 3,000 or more acres of tide
land leased as oyster ola?ms, one~-third have already been covered by sand
washing through the break, Unless some means of preventing further sand
encroachment is provided, additional acreage undoubﬁedly will be destroyed
during each succeeding storm., There is no known method of artificial re-

habilitation for beds so destroyed,
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8l, -Prior to 1913, the port of Tillamook, now dissolved, maintained &
shallow-draft bay channel to Tillamqok city, and small oceangoing vessels
were able to navigate to that point, Small schooners disappeared from the
coastwise trade at about the time of the first world war (191l to 1918),
and the River and Harbor Act of March 2, 1919, modified the then-existing
project to the extent of ebandoning the chamnel above Bay City and'releas-
ing local interests from their obligation to msintain that channel, With-
in recent years, use of the bay channel has been revived and log rafts are
towed over the channel from log dumps located on Tillamook River to the
booming grounds at Garibaldi, This commerce in the bay channel has becoms
an integral part of the economy of the area, particularly in salvaging logs
from the extensive Tillamook burn, Local interests claim that, since the
peninsula was breached, the bay channel has shoaled to such an extent that
towing operations have been restricted to only one trip per day during the
higher high tides, weather permitting, and the operation now requi?es the
use of an extra towboat on account of the condition of the channel, During
high tide, when the sea is rough, waves pass through fhe break and roll
almost unrestricted across the bay, The increased wave action causes logs
to slip'out beneath the boom sticks, or causes the rafts to break up com=
pletely, Formerly,'two rafts were towed to Garibaldi each day during
ordinary high water, Inasmuch as the booming grounds at Garibaldi have
limited storage capacity, the sawmill and plywood plant soon used up the
reserve supply of logs and have since been operating on a curtailed schedule,
The amount of additional shoaling that will occur in the future can only be
surmised, Based on the amount of shoaling that has taken place during the
first winter following the break, complete deterioration of the bay channel
appears inevitable unlgss the break is closed so as to protect the bay
against further damage, The only alternative to closing the break in the

peninsula would be almost continuous dredging.
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82, The existing Federal navigstion channel, located along the
north end of the bay is being seriously damaged by the northerly en-
croachment of Kincheloe Point, which encroachment has caused an alarming
narrowing gf the chamel, increased velocities, end difficulties in
navigation, There is the further possibility that if the condition re-
mains uncorrected, undermining of the jetty may occur, The large opening
through'the’peninsula is now an outlet for a large portion of the tidal
outflow,

83, Approximately 2,000 acres of valuable dairy land along the bay,
and tidal portions of the rivers emptying into the upper bay, are par-
tially protected against tidal overflow by means of low earth levees,
These lands, which have never been fully protected against extreme high
tides, overflow as a ;esult of river floods, or a combination of both
floods and high tides, Immediately after Bayocean Peninsula was breached,
local residents were alarmed at the prospects of their'levges being over-
topped as a result of increased surge on top of high tides, Several areas
were inundated, Aside from the temporary inconvenience, however, actual
damage to'date from salt water has been considerably less than was feared
initially, By closing the break in the peninsula, troublesome surge
action'woul@ be eliminated and the previous degree of protection would
be restored,

8li Borings of the bay area east of the break in the peninsula,
taken in January 1953, show that the sub-base material cogsists of sand,
gravel, and organic silt, with clay underlying some areas, In view of
the nature of materials found, considerable, although not excessive,
settlement of a structure is anticipated, Of the various types of
closure structures investigated, a sand fill appears to be most practic-
able, both from the standpoigt of effectiveness, availability of materials,
and rapidity of construction, The estimated construction c9st and average
annual maintenance are $1,750,0QO and $25,000, respectively, The above

figures include a substantial allowance for settlement, shrinkage, and

loss of material during construction,

18




85. Direct benefits to be derived from closing the gap in the penin-
sula consist of savings due to prevention of complete deterioration of the
Federal navigation channel, from the entrance to Garibaldi; savings in the
cost of keeping in usable condition the bay channel along the east side of
the bay from Garibaldi to Tillamook River; and prevention of loss of about
75 pergent of the remaining oyster beds in the bay,

86, Benefits to be gained by preservation of the Garibaldi chamnel,
which is a part of the existing Federal navigation project, are considered
general in nature, Benefits from protection of the remaining oyster beds
are considered strictly local in character, Insofar as the bay channel is
concerned, although it is not at this time included within the Federal pro-
Jject, use of this chamnel affects the operations of a sawmill, a plywqod
plant, towing concerns, trucking operators, and other industries closely
associated with the manufacture of lumber, and provides a means of low-cost
transportation for logs routed to‘the mills at Garibaldi for manufacture
into lumber for ocean shipments, or which are loaded on barges for shipments
to other coast ports, »In view of the wvery close relationship between the
bay channel and the existing project channel in connection with the entire
1umbering operation in Tillamook County, including salvaging of logs from
the burned areas, it appears there is a Federal interest in maintenance of

present facilities in the interest of economical water transportation and

savings to the publiec,
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87. Based on statements obtained from local residents engaged in the
oyster industry, and corroborated by the Fish Commissiqn of Oregon, good
oyster land ranges in value as high as $1,000 per acre, From these state-
ments, it is conservatively estimated that the remaining 2,000 acres of un~-
disturbed lands, if protected, would have revenue producing abiiity repre-
sented by an averége valuation of 8500 per acre on a long~term basis, While
it is impossible to determine with any certainty the additional acreage
which might be destroyed if the break in the peninsula were allowed to re-
main open, it was estimated that as much as 75 percent of the remaining
oyster lands might eventually become wholly or partially cove;ed with sand
and thus rendered useless for an indeterminate period of time.- An equal
percentage of plant and equipment would be rendered unusable by virtue of
the loss of oyster beds, The benefit to the oyster industry, by closure of
the penipsula break, would be protection of, or return on, investment in the
industry, Based on 7% percent as a fair value of return on investment, and
assuming that, over a 50-year period, the average annual loss in investment
would be $81,0,000, or $16,800; the income loss for each year would increase
by $16,800 x 0,075, or $1,260, At an interest rate of I percent, which rate
corresponds to the minimum current cost to private borrowers for obtaining
funds through mortgage loans, the present worth of the total loss of income
would be $L82,1,,0, This value, converted to an equivalent annual annuity
for a period of 50 years at the same rate of interest, would be $22,1,50.
Prevention of this equivalent annual loss is considered a measure of the

benefit to the oyster industry, and would be local in nature,
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88, The above direct benefiﬁs are considered to be theronly ones
subject to anything approaching true evaluation at this time, The full‘
effects of the peninsula breakthrqygh are now becoming readily apparent,
However, greater damaggs could eaSily develop if the peninsula gap is
allowed to remain open, If the gaﬁ were to be closed, indirect benefits
would be gained by protecting the ﬁresent status of the bay. These
would directly af?ect the surrounding community, and, to a lesser degree,
the entire county, The evaluated direct benefits of $220,50 (see
paragraph 69), when compared with the estimated annual charges of
$87,60? (see paragraph 55), produce & benefit-to-cost ratio of 2,52 to 1.

89, It is believed that an amount of $250,000 is about the meximum
that could reasonably be gxpected to be contributed by a county with a
population of only 18,606, The share to be contributed towardlthe
total first cost by the Federal Govermment would be $1,500,000, The
local contributioﬁ would not exceed $250,000 in cash, plus lapds and
rightstof-way and reconstruction of county roads as necessary,

90, Since the breakthrough occurred in Bayocean Peninsula, local
interests have expanded the area formerly embraced within the port of
Baygcean, and subsequently changed its name to the port of Tillamook
Bay, Another Port district, the port of Bay City, has been in existence
for meny years. The two port districts have recently concluded an
agreement to operate jointly in the matter of complying with the speci-
fied terms of local cooperation, These two port districts cover the
western portion of Tillamook County and together have substantial finan-

cial responsibility,
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91, If an early closure of the breakthrough in Bayocean Peninsula is
not mace, greater deterioration of the navigation channéls is inevitable,
more acreage of oyster lands will be destroyed, and dikes protecting valu-
able agricultural lands will be subjected to damage by increased wave action
along the easterly side of the bay. With copditions as they are now, it is
not believed that closure would be difficult, Widening and deepening of the
present opening, however, could conceivably result in formation of o sigzable
outflow channel that would be difficult and costly to close, The problem is
considered urgent in view of the need for minimizing construction costs and
preventing further and more serious damage in Tillamook Bay, particularly
deterioration of the navigation channels, For these reasons, it is believed
that authorization of the project and appropriation of funds therefor should
be given a high priority,

CONCLUSION

92, It has been found that protection and preservation of the exist-
ing navigation project and of the auxiliary channel in Tillamook Bay would
result in benefits of $198,000 annually to the public, Protection of the
remaininngyster beds would result in benefits of $22,/,50 annually to local
interests. In addition to the benefits from protection of the remaining
oyster beds, local interests would receive other benefits which have not been
evaluated., Construction cost of closing the breach in Bayocean Peninsula
is estimated at $1,750,000, This expehditure, plus the costs to local inter-
ests, appears to be gmply justified economically on the basis of Federal and
non-Federal benefits, Time is of the essence if cpnstruotion costs are ‘o
be kept to a minimum and further damages prevented, It is estimated that
construction could be accomplgshed in one working season, March to October,
inclusive, which would require allotment of Federal funds in each of two
successive fiscal years, Substantial local cooperation is an essential

requirement,
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RECOMMENDATION
93. Closing the break in Bayocean Peninsula is recommended as &

separate project to aid in preserving and maintaining;the existing naviga-
tion project for Tillamook Bay and Bar, Oreg,, and ot£er éssefs of éhe
Tillamook Bay ;rea, substéntiélly as shown on the accompanying drawing,

at an estimated coﬁstruction gost of $1,75Q,OOO and annual msintenance

cosf 6£ $25,000, provided 1ocalbinterests furnish to the United States all
lands, easements, and rights-of-wey necessary for construction of the pro-
jects make necessary changes in roads; hold and save the United States free
from all claims of damages due to construction work; and make a cash cdntri-

bution of 15 percent of the estimated construction cost of the improvement,

but not to exceed $250,000,

‘/:Q/»:l/ / / ,3?-':‘%"\.#/(\"'
T, H. LIPSébMB
Colonel, Corps of Engineers
District Engineer

53




NPDGP 1st Ind.
NPD 813 (Tillamook Bay)
Portland District

Office, Division Engineer, North Pacific Division, Corps of Engineers,
500 Pittock Block, Portland 5, Oregon. 23 December 1953

T0: Chief of Engineers, Department of the Army, Washington 25, D, C.

I concur in the views and recommendations of the District Engineer
that a closure structure, substantially as outlined in the basic report,
be authorized for construction at an early date to close the break in
Bayocean Peninsula, at an estimated construction cost of $1,750,000 and
an annual maintenance cost of $25,000; provided local interests furnish
all lands, easements and rights-of-way necessary for construction of the
project; make necessary changes in roads; hold and save the United
States free from all claims for damages due to construction or maintenance
of the project; and also make a cash contribution of 15 percent of the
construction cost but not to exceed $250,000,

e T Y/

TG A e

’ I}i”(‘,{rsﬁ‘meﬁﬁ
Bxigadier Gengral, USA
Division Engineer

5k




€561 M3IA3Y

€661°01 TddY 'SHIINIONI 40 SdHOD ‘LIIHLSIO ONvILHOd

NOOTYO ‘UvE B AVE MOOWVTIIL| .. -

W 0P DL ML 05 OF OC O ON D B
wheq jo #loog
“Fijonuuo shop wios gy jo sboseny
wooW e BIOWRQE
. " . DE » 02
N o . 02« 0
anoy sad sad gl of O

I

sl o yipim fig umoys anoy sed sajl ui fjaoen
“sau)| jo yybus Fig umoys shop u uoyEang [oRULY uDak
‘paided so0f G| oy fog yoowe)g

io spuim Buymaaad o uojjoing puo fijaojapy usey

———

SIUN W IIVIE

V3IUY AMYLNBIEL 40 dVI

R 03sIA3Y T — e =
1334 N3V
NVTd TIvLl3a S3HYIN | 3dvD
nn.__ﬁﬂr .__, and
s 9 NI i 58
L
M7 T W 8a0q0 ASINETy e,
sony ur jybiey ajpoipu puo ' (gg) sniyy — B350 e ~ 3 )
‘gagay s DD LI UMOYS BID SUBIDABLT \vduvlllwu - @ Lol | 3
w3A JBJOM MOT JamOT UDSH Ma[8] SYidep .té.:.ti°L = \
N Bjo2pus puo jeay u o sbupunag
) “@joy
=
awvwva 7 n
- VUL EGEI e - uop go fasung ]
o Wody patosy usid pogag M" \
TN FUTTRLEI o Vs / #
) u 7 - e wg (
HOOWYTIL i @ 0ol L —— s fu e \
g W S g ons ey @ 3
! . NV1d TvE3N3D o Hasna, s L |
| AT, u._u?.u Bl . B ay o L |
m 23 IEHIIO u..xm-a #ausprERy 6009wy ‘A e
0 | 2119 0N J40YyS kg .Uﬂa- /T HIINS G 4R IBM 4o HiEmEpis : ]
i " 7 =5 59 PG N wosy sopuiowsy N i iR NN v wnw b
Lo N\ 2 ‘ES6/ y2op 40 a o W 5 : ;
N L Raaing woiy JyB17 1o ¥210 puo w0 @202 29y y €t %
; hi12 fiog ‘yprogsi09 ‘matatog N, VS0 py gy OV geet| R
usamjag whc«_vhaani:_ﬂeu T ns!.ndnuu- N » ,__ _.m
‘o551 fine = 5 " - D rp ; : EF) i3
ot Jo faaung ...u._ik_nhn‘nﬂhtﬁ Jo an.H ANIOd H3IHDLIA A LA ) @y . ot 9 =
b M o Pus woul cEUpUNSE [SUUDYD Wt _aq I.F. ™ ¥ ‘wysw ew ! 3
"y imyoy LAl W \ . _m.
it o el 19
X SIUVIN e i h —_ { \ _M
A1) 3dva F¥a H
» E.S.\p Y erwiris o _m.
% / "o i _
- pi’ ...uﬂ..u. 5 0wz w2y
n.\. \m_!lxl
;- @ samnan Aﬁs iy Y
© \hv ) Qvt P les
r VAnMMMOO ¥ 9% S Sm— P (-] “wy “w
" o Q.
-._.nﬂ. :3 o L Mzg075 40 Foi m"a
. ST e SY3IHY MOT LV NOILD3IS ¥IIdAL TALE Y KO I 3
L) [ il m
:.qwn _..3 o L400r 00z ] 002 0or L4009 el
ob 1 49 m| 3
FEE N - R = _M.
o e “ g
ALID p e _m
&Y e bl w ¥ J2AssE pue pues &
%ﬁ oo, =} by il s il RO RSN ] i ___N
%”u n.ﬂ n._z o m » pef e CarT 8 <
o o PNERNEI | S 714 AONYS 03554, MW =5 , I3
Werops o9, Hooe lav \\ﬂ | '€} ] By =]
| = oo - o . _
e B o & ~ AVE NYFI0 !
" 3 " wn e ‘an. o LNIWNDITV
o [ L v _ a7 a . 0350d0Yd
PN H ;
3 ﬁ.m-t-cu-u. wtu_i [ ] ! s 0 oy o y ooz A _RV»!
Y L 7® Ay % il ¥\ AT Ewen oW TN |
R smavosqo) Ll | ”..ﬂ..r. f o u o, o . \ e
2’ % i ¥ £ v i 3 " L k. _\ "y k-k—
& _.. MM.J..____ N L _.M. —.wa“c?qw » o ZB_IIIJ ot .. //.__w.& foey (#E) 1 off _
POy —
B S S T s w NOGILI33S WoIdAL 5 o N i _
bl SUATLEE b % e ] B TG 0 -0 K _
ey, 405 e O w 14 oo 00z 0 002 00F 13009 U ety o = L P :
Z#  1avaivs W B e I o |
“or5v] X = Yy ke oo oF » oy o) ;
= deeg iy 01 TNy by, “® x ; e i e, ]
TLE! ANYNEEIA W1 L334 00L'S 1337 08d ¢ R g & e oy b ! o
0L 030M3LX3 ONY 03HOLS34 ONY LI61 380130 waraiog iz B2 o o pfonel Que poog [} O b ¢ &g |
(o] M1 L334 00F'5 40 HLENIT ¥ OL 03L3dm00 [ o Lot e Ld — e o wa A ;
5 ALLIF HINON XOOWYTTIL ] Pl hﬂwﬂw % 3 iz ire N\ 6D za i _
s e % o ol L o ‘h : < wf? ./om: AN &Y
= o pEuovIeE : i el t.:es e Q) ivE L NFF30 . - oY o3 b4 R _
> J AR Y [t "0 N 24075 40 F0L—"\ \ i g _
> AT e e .Jq ~ 7% aas AR e SRy LA\ &
N % AL )
owen | M 3 e l_‘,_ .k X N A _
;o "R . W E 2 By os o L \ ﬁ.a_
PE A T i Pl .F .
", .. o Pl B i 2 ‘g % i
= s, . : .
G T e o “EpunE2 R \ A
sy upm | nm.ﬂno Lt *% - kY e [ 2y
; . 2 b
CESE; ASVAXEIS SO AFANAS FHL FIME L) P (o) L &ﬂ P
e —————— P ———— ———— 1 SNOLL/TNGD W STONVYHI QU TG IH¥ TTiZ08S . \ x
' T 1 ONY NV T WO NMONS SNOILVATIZ NIFMLTE \ s
1 ' 1 SNOLLVINYA TOLL MOT LY FOWIN SNOLLIITN .8 ; =
! ! ! A8 DINIWHILIC SV £56) 'I3Q NI ENOLITNOD (rg) ol
1 i 1 AOHISY MONS TNV TFIVIWLLET F8V IT/408d 3 s
! 3771 40Hd | FACEY WO NMONHS SNOILIWATIZ GNADHD = wwa -l
| } :FLON m ,,ﬂ. :
. ‘ot
o 00+0 __ 00462 logs 05 00+5L o H p PR i | 1
; |ipasal LECRLER Co0
H ol .‘\V‘ N o 0 5 \\ &
5 bl rdasadalald - gt o M e R.m,...oc._.e y 5
- - A 5 = = - < - £
s ] ;u\.y_ R 0 LMW = i
j aur7 puhoss pay 9 —F 2 “
w
i z —ofjnt ¥ 2 58 60 ‘
o ] ] oz wy 2 v
a < . | R /
- /
z 00y Apano NovIHNTAg FTid| 01705 ¥ m : L7
o 2 . 8 m o«w B2y & oe®?
F1A -0z 77 77/4 GNVS 70 dOL /.u & * a
2k :
¥R

QI/4I1DV o

NVF3IOoO0

SHTINIONH O SdHOD




TABIE 1

Cost of moving lumber from Garibaldi to Los Angeles area
(per 1,000 feet, board measure)

1

¢ By ship- 12

: By rail=
Ship rate $15?OO
Wharfage ~ Garibaldi ,50
Wharfege - destination 25
Handling from ship's tackle 1,15
Varine insurance «35
Loading 1.35
Back haul at Los Angeles 2,00 V
Rail rate — §§§;§2
Total $20,60 $25.39

Saving per 1,000 feet )

($25,39 - 20,60) e h379
Saving per ton $ 299

Derivation of charges:

1 Pacific Lumber Carriers Association Tariff l; B, I.C.C. 15,

T This is an unweighted average, Terminal charges are estimates
based on terminal tariffs, Back haul, arbitrary estimate,
Merine insurance - £% on §70 valuation, Tillamook Bay points
not listed in any of the tariffs; therefore, Astoria rate was
used,

o

Rate procured from Southern Pacific Freight Department,
69 cents per 100 pounds plus 15 peréent = $0,7935,
3,200 pounds per 1,000 feet, or $25,39 per 1,000 feet,




TABLE 2

Cost of moving logs from Garibaldi to Aberdeen, Washington
{per 1,000 feet, log scale)

o

Ocean bargel. : All rail=

e e we

Barging $ 9.10

Loading to barge 1,50

Unloading from barge 1,00

Marine insurance 60

Garibaldi to Portland - rail ' | @'7?88

Portland to Aberdeen 6?26

Loading to cars 1,50

Unloading from cars ‘ _”3499
Total $12,20 $16.6L

Savings per 1,000 feet ’
($16.6L - 12,20) & L.l

Savings per ton $ 1.18

(Conversion factor 1,000 feet = 3,75 tons)

Derivation of rates:

1 Sause Brothers Ocean Towing Company, Inc,, rate schedule No, 3,
T I.C.C. No, 3,

2 Southern Pacific Céompany Tariff No, 235 H, 69th revised page 91,
T $6.85 plus 15% ($7.88), North Pacific Coast Freight Bureau
| Tariff No, 97 P - $L3,55 per car plus 15% ($50,08), 8,000 feet’
| per car = $6,26 per 1,000 feet, Loading and unloading estimated,




Cost of moving logs from Garibaldi to Astoria
(per 1,000 feet, log scale)

TABLE 3
|

: : : Rail-raft
: : ? via
: : :  Willamette
3 Ocean : :+ and Columbia
: barga& :  Truck? t Riversd
Extension of truck haul - 60 miles $10,80
Barging $L.25
Loading to barge 1,50
Unloading from barge 1.00
Rafting | $ 1,00
Marine insurance 60 30
Loading to car 1,50
Reil to Oswego 6,10
Towing 2,50
Return of boom sticks 35
Dog-line renteal ‘ ?15
Total $7.35 $10,80 $11.90
| Savings per 1,000 feet ’
@ ($10.80 - 7.35) 83,15
Savings per ton . %0,92

(Conversion factor, 1,000 feet = 3.75 tons)

| Derivation of rates:

1 Sause Brothers Ocean Towing Company, Inc.,, rate schedule No, 3.
Merine insurance - 13% on $L,0 valuation.

)

Willamette Tariff Bureau Tariff No. L, 10th revised page 225,

2 No towing rates named for that movement, Costs are based on rates
in opposite directidn shown in Pacific Inland Tariff Bureau Tariff’
No. 25 A, I.C.C. Wo, L, lMerine insurance - 3/L% on $40 valuation,

NOTE: For all three methods, the initial cost of loading to truck would be
the same, '

34




TABLE )y

Cost of moving logs between Tillamook River dumps and Garibaldi
(per 1,000 feet, log scale) '

: By raft : By truck
Towing cost $0.50
Sorting 0.10
Storage 0,10
Truck haul - additional 12 miles $2,16
Total 80,70 $2,16
Sevings per 1,000 feet )
($2,16 - 0,70) 81,16
Savings per ton $0,39

(Conversion factor 1,000 feet = 3,75 tons)

Derivation of rates:

Towing, sorting, and storage -- from Sausé Brothers Towing Company,
Garibaldi, by telephone December 30, 1952,

Truck haul -- from Willamette Tariff Bureau Tariff No, L, page 225,
mileage rates, effective December 29, 1952, Extension of haul 12
miles at 18 cents per 1,000 feet per mile,
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FISH COMMISSION OF OREGON
307 State Office Bldg., 1400 S, W, 5th Avenue
Portland 1, Oregon

Merch 6, 1953

Colonel T, H, Lipscomb
District Engineer

U, S, Corps of Engineers
628 Pittock Block
Portland 5, Oregon

Dear Sir:

Enclosed is a survey report of the oyster
beds near the Bayocean breakthrough in Tillamook Bay
with an estimate of the damage to these beds, This
information is being forwar@ed in response to your
request of January 20, 1953,

Very truly yours,

/s/ A. J. SUCLELA

/t/  A. d. Suomela
State Fisheries Director
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REPORT ON DAMAGE TO SHELLFISH IN TILLAMOCK BAY DUE
TO BAYOCEAN SPIT BREAXTHROUGH.

Special Report

Introduction:

On or about November 13, 1952 the Pacific Ocean broke through the
Bayocean Spit'on Tillamook Bay and formed a sizeable channel between the
ocean and bay, Although this was not the first instance of damage to
the spit by the ocean it marked the beginning of the general erosion of
the Bayocean Spit, and washed thousands of tons of sand and rock onto
existing oyster and clam beds immediately adjacent to the bayward side
of the spit, With subsequent winter storms and strong seas the damage
has increased proportionately with the washing action through the break
in the spit until at present its effect on oysters and clams is felt
approximately one mile bayward in a direction perpendicular to the spit,
The visible results are "fingers" of sand and gravel from several inches
to at least eight feet in depth extending into the bay and covering up
once productive oyster and clam beds,

The data contained in this report are a result of field observations
(physical surveys), and personal interviews with the oyster growers and
people familiar with the oystering and clam digging in the bay,

Land and Oyster Damage:

There are approximately 3,000 acres of tideland now leased as oyster
claims in Tillamook Bay (Figufe 1), on which the Pacific Oyster, Ostrea
gigas, is grown or cultivated, An additional 2,000 acres of less desirable
tideTand of unknown fertility are available,

An estimated 775 acres of oyster ground of at least average produc-
tivity closest to the breskthrough have been covered with sand and gravel
(shaded area in Figure 1), An additional 150 acres are partially covered
end/or in the process of being covered (stippled area in Figure 1), It
can be calculated, therefore, that approximately 1/3 of the existing
oyster growing areas of Tillamook Bay have been or are in the process
of being covered by sand and destroyed, This is a serious threat to the
oyster industry in Tillamook Bay, It has put several growers out of
business entirely and seriously impaired the activities of others.

The total amount of damage to oyster ground is not known and will
not be known until the remaining growing ground has been planted again,
It is obvious as observed by the large amounts of sand and gravel moved
that the currents have changed and increased considerably, Whether or
not oysters planted on the remaining ground will be able to maintain them-
selves without being washed off remains to be seen, Young oysters cannot
"hold" themselves on an area of ground that has excessively strong cur-
rents washing over it, Oyster growers in the Tillamook Bay area claim
that oysters planted on one plot have been recovered on another area as
far as a mile away; this they attribute to the strong washing action of
the current since the breakthrough,

It is also impossible to determine how much more sanding over of the
unaffected oyster ground will occur., The pattern since the November, 1952
breakthrough has beén one of gradual spreading, more and more oysters being
covered by the sand, It is certainly possible that another 500 acres
could be so ruined (plots 1 through 5, and 1l; through 18, Figure 1),

In general a sandy flat is not satisfactory for oyster growing. The
oysters have a tendency to settle in the sand more and more until they

- 6A -




become covered with sand and suffocate; mud is needed as a binder, Tide-
lands consisting of very soft mud will grow and hold oysters while a
seemingly firm sand will not, Therefore, it can be theorized that a
certain amount of the ground now covered with sand will never again be
productive oyster ground unless silting occurs to build up the soil,

The value of the destroyed oyster ground appears highly debatable,
and depends solely upon the productivity of the grounds, A piece of
ground that will produce a marketable oyster in two years would be worth
more than ground that would produce a marketable oyster in three years,
The figures presénted in Table 1 are those claimed by the oyster growers
in Tillemook Bay, The Fish Commission doés not have figures to show the
productivity of the grounds in question and the figures are presented as
quotations from the growers, '

A velue of $387,000 was calculated for the 775 acres already destroyed,
or an average of $600 per acre, The 150 acres becoming covered with sand
would boost the figure by $90,000 for a total of $477,500,

When the breakthrough first occurred a certain amount of oysters were
buried or otherwise destroyed immediately, The growers were able, however,
to save a certain quantity of their oysters through dredging ahead of the
direction of sanding, Because of the strong currents and close lying
claims, oysters owned by individual growers were mixed together, This
made it doubly hard to evaluate the damage to individual growers,

The oyster loss figures in Tablé 1 do not include those for the
largest grower, Hayes Oyster Company, Some of the oysters lost were young
and unmarketable, Where this existed a potential bushelage was figured
based on the amount of seed originally planted,

Clam Damage:

As in the case of the oysters, the commission does not have complete
figures to estimate the exact quantity or value of clams destroyed by the
breakthrough.

A considerable sports fishery for clams existed on the tideflats off
Bayocean, A total of 155} diggers counted for the period July 15 to
August 20, 1950 took & calculated 26,092 pounds of clams from this area,
which is no longer readily available to the general public,

It is the opinion that the commercially important clam beds of cockles
(Cardium corbis), horseclams (Schizothaerus nuttallii), and soft shell clams
(liya, arenaria) have not been damaged to any great extent as yet, However,
this is based on an incomplete knowledge of the clam populations of Tilla-
mook Bay,

One 20 acre and enother 3 acre horseclam bed were reportedly destroyed.
There were undoubtedly others also destroyed, As the Commission has no
abundance figures for these beds it is impossible to set & dollars and
cents value on the clams destroyed,

Effect of the Proposed Dike:

The construction of a dike is essential if further damage to oyster
and clem grounds is to be Stopped, The ideal location of the dike would
be along the Bayoceay Spit. However, if for construction soundness it is
necessary to construct the dike in the proposed location, the fact that it
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would be on top of some formerly productive ground would seem to be be-
side the point, Without protection it is unlikely that this ground will
ever again be productive,

Respectfully submitted,

/t/ Léwell D, Marriage
X, D, Waldron
Aquatic Biologists
February 2L, 1953
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TABIE 1
SUMMARY OF LOSSES BY OYSTER GROWERS IN TILLAMOOK BAY
1 .
DUE TO BREAKTHROUGH OF BAYOCEAN SPIT:J/ Data obtained -

from oyster growers,

Oysters Value Total Loss if
Lost, in of Present Dike not
Acreage  Value/Acre Land Value Bushels Oysters Loss Built?
Tillamook Oyster Company (Foland and Harris)
150 $500 $75,000 25,000  ($50,000) $125,000  $93L,500
Hayes Oyster Company ‘ o
200 ($500 ($100,000) ? ? $100,0004/ ?
Earl Olson : ,
50 $1,000 $50, 000 10,000 $20,000 $70,000 $70,000
Hendley's (Ray Thomas, manager)
125 8750 $93, 750 10,000 ($20,000)  $113,750 ($172,500)
Mr, Robosky
250 $50-$500
(ave, $275) ($68,750) 4,000 ($8,000)  ($72,500) _ ?
775 $387,500 L47,000 $9l,, 000 $,81,500

1/ Note: Values in parentheses are not direct quotes from the oyster growers,
but are interpolations from similar data,

2/ DNote: This figure does not include the loss due to loss of oysters on the
claims, .

é/ Includes loss of additional ground, oysters and plant equipment if encroachment
of sand continues, .
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