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l 
J PURPOSE AND INTRODUCTION 

The purpose of this report f$ to set forth In a condensed form the ma/or Items considered 
by the State Water Resources Boord In its formulation of an Integrated, coordinated 
program of use and control of the water resources of the North Coast Basin In Oregon. 

The board's Investigation activities were completed Jn April 1961. The study was made 

D In conformity with ORS 536. 300(1) which states1 

'7he board shall proceed as rapidly as possible to study1 existing water resource• 

0 of this state, means and methods of conserving and augmenting such water re
sources, existing and contemplated needs and uses of water for domestic, muni
cipal, Irrigation, power development, Industrial, mining, recreation, wildlife,u and fish life uses and for pollution abatement, all ol which are declared to be 
beneficial uses, and all other related JUbfacts, Including drainage and recla
mation. n

0 
Having completed the study necessary to formulate and Implement an Integrated, coor

0 dinated wafer resources program, the board propose• to adopt a program for the North 
Coast Drainage Basin. This program wlll fulflll the requirements of ORS 536. 300(2) 
which states1 

0 
"Based upon sold sfudfe1 and after an opportunfty to be heard ha1 been given 
to all other state agencies which may be concerned, the board shall progressively 
formulate on integrated, coordinated program for the use and control of all the 
water resources of this state and laue statements thereof. " 

The program will be based on the standorch outlined In ORS 536. 310 and the doto ob

0 
0 tained In the basin Investigation. A JUmmary of basic data and factors examined In the 

study ore contained In the report. Detailed Information Is available for examination 
In the files of the board In Salem, Oregon. 

Data for study and evaluation were made avallable through (l) physical field activity,

D (2) review of available reports and data, (3) extensive personal contact, (4) formal 
hearings on the ba1in's water needs and problems (Astoria, January 4, 1961 and Tllla
moolc, January 5, 1961 ), (5) data supplied by the Department oF AgrlaJlture (Soll 

D Conservation Service, Forest Service, and Agricultural Research Service) through a 
cooperative program with the State Water Resources Boord, and (6) submission of data 
to the board, at Its request, by local, state, and federal agencies and other groups.

0 
0 

xi 



a 
GENERAL CONCl.USIONS a 

0J. Population and economic growth in the ba•ln wlll depend primarily upon further 
development of natural resources and the degree to which these resources are 
processed by local Industry. Availability of wafer wlll continue to be of Impor 0tance but probably will not be critical. 

2. Total yields of surface wafer are aufficlenf to satisfy current and presently fore 0seen need1, Including recommended minimum flow• for fish life. 

3. Baaic data are not adequate to properly determine the amount or distribution of 0the waters of several of the ma;or Independent afream 1y1fems ol the baain. Re
establishment of recently dosed recording 1tation1, the addition of new 1tation1, 
and detailed ground water studies would be neceuory in order to more completely D
Identify the water resourc&1 of the ba1in. 

4. Natural seasonal distribution of annual yield1 of surface water doe• not provide 0 
sufficient water for current needs during low flow months on 1ome 1treonu, or for 
future needs on most streams. 0 

5. There are a few streams where rights for fish life limit upstream u1e of water for 
con1Umptlve purpose•. 0 

6. The Clatskanie and IC/askanine River1 and their tributaries, the Lewis and Clarie 
River, and Tillasquo Creelc (Big Creek) hove been withdrawn by the Legislature 
for the protection of fish life. D 

7. Over 90 percent of the average annual basin yield ls unappropriated and 11 subject 
to the jurisdiction of the State Water Resources Boord. 0 

8. Use of the waters of certain ma;or streams or sections of these streams, a few 0lakes and numerous minor streams is limited due to physical characteristics, loca
tion, land ownership, or economic potential. 

09. Known ground water supplies are of limited quantity throughout. most of the basin, 
and ore relatively poor In quality. 

0JO. The major consumptive water rights are for municipal and l"igatlon uses. Rights 
for fish life represent nearly 85 percent of the total for nonconsumptive use. 

0
1I. Ma;or future water use, quantitatively, is expected to be for Industrial, power, 

and fish life purposes. Much of the indu1trial use will probably be provided from 
municipal supplies. 0 

12. There is no major out-of-basin diversion at present, but plans for diversion to 

0 
0 



J 
J GENERAL CONCLUSIONS 

J M;d.Wlllomette Basin cities for municipal use hove been propo1ed. Annual 
quantltle• to be diverted under these proposal• are a 1mall part of the average

J annual yield of the stream• involved. 

f3. Storage relative to out-of-bo1ln diversion• could be of benefit to the North Coast

l Basin by maintaining higher mlnlmum flows through summer releases, but could 
be detrimental If not coordinated with down1tream needs. 

D 14. Domestic, livelfock, and wildlife uses of water, while Important, represent a 
minor share of existing and contemplated future water use. 

15. Municipal water rights are the large1t group of rights In the bo1in at present.J 
A substantial share of these rights are held primarily to Insure a supply for present 
and potential Industrial water users. Future lncrea191 In municipal supplies For] other than industrial purposes will probably be limited. 

16. Shortages of irrigation water ocwr during the late summer months fn some areas. 

Li 
17. Irrigation will probably expand In the future and storage facllftles wlll be needed 

to provide wafer In some areas. Economic justification of storage protects for 
l"igatlon alone is quesflonable at this time. 

D 18. Potential for power development exf1t1 on the Nehalem, Trask, Wilson, and 
Nestucco Rivers. 

19. Further studies would be necessary to determine the economic and physical feasi
bility of potential power projects. 

20. Conflicts exist between fish life use of water and proposed •forage pro/acts. 

21. There is potential for lndutfrlal development In the basin. 

22. Existing water supplies would have to be developed, In 1ome areas, to make 
pouible major expansion of industries which require large quantities of water. 

23. Water suppl les are adequate for present and antidpated mining needs. 

0 24. A major portion of water-based recreation in the basin Is associated with ocean 
beaches. 

0 25. Sport fishing Is the leading water-based recreation auociated with inland streams. 

26. Commercial fishing is vital to the economy of the basin. 

xiii 



a 
GENERAL CONCLUSIONS a 

27. Doto Indicating the extent to which c:ommerclol f11hlng 11 dependent upon 1pawnlng 0 
areas In the basin 11 not available. 

028. Flow• In many streams during the 1ummer month• foll below recommended mini
mums For fish life. 

29. There are no major pollution problem• In the basin at pre1ent. lnc:rea1ed develop D 
ment and u1e of recreational area• could create pollution problemi. 

030. Flooding, drainage, and 1treambanlc era.Ion ore not ina/ot problemi. 

31. Flood control and 1treambank eroilon problem• would be decreased by Upitreom 0lforage, but benefit• would Julflfy I lttle ol the co.t of 1uch pro/ect1. 

0 
0 
D 

0 
0 
0 
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l 
J NORTH COAST BASIN STUDY 

CHAPTER THE BASIN 

GENERAL 

Location god Size 

n The drainage area of the North Coast Basin Ii shown on Plate l and the location of the 
basin In the extreme northwestern port of the state Ir shown on the key map In the

0 upper right hand corner of the plate. Thi• drainage ba1ln covera an area of approxi
mately 2, 700 square miles, or l, 730, 000 acres, which Is about three percent of the 
area of the State of 0-egon. 

Basin boundaries condrt of the Pacific O:ean on the west, the Columbia River on the 
north, the Coast Range Divide on the east, and the divide between Neikowln Creek 
and Salmon RIver on the south. 

0 The basin measures approximately 85 miles In a north-south direction and nearly 60 
miles In an east-west direction across the northern portion. The eastern boundary Follows 

I 
D 

COUNTY 

D Clatsop 
Colwnbia 
Po lk 
Tilla•ook 
Washington

D Yamhill 

TOTAL 

a general southwesterly course, 
reducing the southern width of 

TABLE 1 the basin to approximately 10 

AREAS OF COUNTIES LYING WITHIN THE miles. 
NORTH COAST BASIN 

TOTAL 
AREA 

Sq. Hi. 

92 1 
686 
739 

1, 11 5 
716 
709 

l+ , 888 

Sq. Hi . 

921 
51+3 

3 
, , 06} 

62 

2, 705 

Acres 

589,440 
31+7' 520 

1,920 
696, 240 

511 ,400 
39 , 680 

1,731, 200 

• Det er mined from SWRB Map No . 1 .7011+ 

LI 
Sub-basin Dlyislons

0 

Ju shown by Table l, the North• AREA WITHIN NORTH -<:QAST BASI!I 
~ of ~ of Coast Basin includes all of ClatsopCounty Basin 

100 . 0 34.o County, 98 percent of Tiiiamook 
20. 1 78 . 9 

. 1 County, 79 percent of Columbia.4 
97,6 40 .3 County and a •mall portion of11.9 3. 2 

0 .5 2.3 Washington, Yamhill, and Polk 
100 .0 Counties. Water areas are In

cluded in the figures shown In 
this table. 

Because of differences In physical characteristics, needs and use1 of water, and levels of 
economic development, the basin ha1 been divided Into three sub-ba1ins for Individual 
treatment (Plate 1). 

Sub-basin 1, Tillamook, cons;sts of all drainage south of the Nehalem watershed. Sub. 
basin 2, Nehalem, is composed entirely of the Nehalem River and Bay drainage. The 
remainder of the basin, all drainage north of the Nehalem watershed including Columbia 
River drainage, makes up Sub-basin 3, Columbia.

Ll 
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THE BASIN a 
Strggm Syttem D 
All stream systems of the basin drain Into either the Pacific O:ean or the Columbia 
River. The Pacific O:ean portion constitutes the ma/or share of the basin. This area 0 
Is drained by the little Ne1tucco and Nestucco Rlveri emptying Into Nestvcca Bay, the 
Tillamook, Trask, Wiison, Kflchl1, and Miami Rivers emptying Into Tiiiamook Bay, 
the Nehalem River emptying ;nto Nehalem Bay, and the Neoanicum River flowing D 
directly Into the ocean between Seaside and Gearhart. Ma/or streams draining Into 
the Columbia are the Clatskanie River, Big Creek, Youngs River, and Lewis and Clarie DRiver. Stream mll&1 of these and other tributaries are shown on Plate r. None of 
the drainage area• exceed 200 square miles except the Nehalem River which drain• an 
area of over 700 square miles. D 
Only a few river• In the North Coast Basin ore more than 30 mil., In length. The 
Nehalem River with a main stem of 118 miles 1s the longest. Other rlveri are the 0
Nestucco, 53 mlle•1 Wf11on, 43 mlles1 Trask, .39 mlle11 Clatslcanie, 28 mlles1 and 
lewis and Clarie, 27 miles. 

0
Basin streams total over 4, 000 mlles In length, of which nearly 3, 000 miles are peren
nial In nature. The extent of perennial and Intermittent stream. In each aub-baaln Is 

TABLE 2 

SUB-BASIN AREAS AND 
MILES OF STREAMS 

BUB· BASIN AREA(1 )(2) (2)KILES OF STREAMS 
Sq. Hi. IntermittentPerennial Total 

1 Tillamook 1., 55 1,lt.20265958 
2 Nehalem li-2581+5 1,355A30 li-00~ Columbia 902 1,25555 

1,090 1+ ,030TOTAL 2 ,705 2. 91+0 
( 1) Araa& include the Columbia River within the boundaries 

or the State of Oregon and coastal beys within the ma in 
ehore line. 

(2) Determined from SWRB Map No. 1.7014. 

Climate 

given In Tobie 2, which also 0 
I ists the areas of the aub.ba1ln1. 

A prof lie of the more Important D 
strea~ In the North Cool# Basin 
is shown on Plate 2. In general, 
the streams exhibit relatively 0 
steep gradients In their head
water sections and very flat gra. 
dients in the lower sections. 0 
Stream gradients are summarized 
In the appropriate sub-basin sec.. 
tions of Chapter Ill. 0 

0 
The North Coast Basin has a humid climate resulting from the temperature moderating 
influence of the Pacific O:ean and from intensification of rainfall induced by the Coast 
Range. Some variation in this pattern is brought about by effects of the Colombia River 0 
Gorge along the northern boundary of the basin. 

0There is a general lack of uniformity in the rainfall distribution pattern throughovt the 
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J THE BASIN 

J basin as shown by Plate 3. This plate is based on Weather Bureau data, U. S. Geo
logical Survey data, and Corps of Engineers' lsohyetol maps. 

n Average annual precipitation Is lowest, about 40 Inches, In the northeast corner of the 
basin near Rainier and remains below 80 Inches along the Columbia River. 

D The highest precipitation, 150 Inches, occurs near the northern boundary of the Tiiiamook 
sub-basin, on the headwater areas of the Kilchls and Wilson Rivers. Most of the Tiiia
mook sub-basin hos average annual precipitation above 80 Inches, with the lowest values 
occurring along the eastern boundary. 

D In the Nehalem watershed, the lowest precipitation, 50 inches, also ocwrs towards the 
eastern boundary. Average annual values Increase In a westerly direction to a high of 
more than 140 inches over the headwaters of Coolc Creek, and then decrease to about 90 

D lnchH over the coastal strip. 

In general, annual precipitation ranges between 80 and 100 Inches all along the coastal 
portion of the basin, except near the mouth of the Columbia where it decreases to less 
than 70 Inches. 

Snowfall varies considerably In the different parts of the basin. It is quite light along 
the coast with annual averages of 5 Inches at Cloverdale and Astoria, and Increases east
ward up the Columbia River to an average of 14 inches at Clatskanie. Moving southward, 

D there Is an average of 32 inches at Vernonia, increasing to approximately 47 Inches In 
the area of lees Camp. Snow does not often remain on 

TIL.l..AMOOI< the ground for more than a week at a time In the valley
J areas but at the highest elevations may remain through

out the colder winter months. However, It does not 
have an appreciable effect on the pattern of stream run
off in the basin. 

Monthly distribution of seasonal precipitation is Illus
trated by Figure r, which shows this Information for 
the Tillamoolc station. This pattern 11 representative 
of the entire basin although the magnitude of monthly 
values varies appreciably from area to area. 

Most of the precipitation occurs during the fall and 
FIGURE 1. Average .-onth l y prec1-

p1t• t 1on at Tillamook, winter, with 75 to 8S percent of the annual precipita
1889-1929 and 1932-

u 1959. tion occurring during the months of October through 
March . The lowest precipitation, usually well below 

two inches, generally oa:urs during both July and August. 

3 



THE BASIN 

Hailstorms, thunder storms, and severe rainstorms are the exception and fog and 
cloudiness the rule during the winter. The heavy rainfall of winter generally comes 
in moderate rains that may continue without Interruption for several days. 

The highest temperatures recorded at weather bureau stations, 106 degrees Fahrenheit, 
have OC'Ctlrred at Vernonia and near Lees Camp. The lowest temperature, minus ao F. ' 
was also recorded at Vernonia. Average annual temperatures at various locations along 

T11..1..AMooK 
, ... Uft 

!Ao 100.,....---------~ 
I eo 

~ eo

i 70 

~ eo 

! : 
00 

~ ao 
~ 10 

~ 0 .................... 
FIGURE 2. Long-term average 

monthly air tempera
ture at Tillamook. 

the coast and in the interior valleys are very uniform 
and range from 49 to 52° F. 

Monthly temperature averages are shown in Figure 2 
for Tillamook and are representative of the pattern 
throughout the basin. Mean temperatures range be
tween 42 and 59° F. annually with the average mini
mums ranging from 35 in January to 48° F. In August 
and the average maximums from 49 to 69° F. for the 
some months. 

The average number of days without killing frosts 
along the coast and the Columbia River ranges from 
'82 days at Tillamook to 273 days at Astoria. In the 

interior portions, the range is from 140 days near Lees Camp to 188 days at Vernonia. 

Population 

Table 3 shows the population distribution in the basin by counties and sub-basins. The 

TABLE 3 

COUNTY POPULA~ION DISTRIBUTION+ 
BY SUB-BASINS 

SUB-BASIN COUNTY TOTAL 
Cla tsop Columbia Polk Tillamook Washing ton YamhHl 

1 Ti llsmook 0 0 10 17 ,050 0 50 17, 110 
2 
3 

Nehalem 
Columbia 

600 
26,780 

2,440 
12 ,990 

0 
0 

1,500 
41 0 

490 
0 

0 
0 

5,0~0
40,1 0 

TOTAL IN 
BASIN 27, ) 80 15,430 10 18,960 490 50 62,320 
• SWRB esti•ate 

total population of the North Coast Basin for 1960 was estimated to be 62, 300 (including 
St. Helens) which is approximately 3.5 percent of the total population of the state. 
Sixty-four percent of the population of the basin Is concentrated In the Columbia mb
basin. 
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THE BASIN 

There are 19 incorporated cltie• fn the ba•ln of which 8 hove populations above 1, 000. 
lutorla, population 11, 220, is the largest and Prescott, population 129, the smallest. 
Population trends for Incorporated dtie1 ore shown and d#scuued In Chapter I II In the 
appropriate sub-ba•ln ..ctlon. 

There are 137 unincorporated communitfe1 f n the basin but population e1tlmotes are 
known for only 59 of them. These range fn size from 600 downward, with the ma/orlty 
being below 150. 

Trends In county populations •Ince 1850 
are illultrated In Figure 3. The North 
Coast Basin was among the earliest settled 
regions fn Oregon and the first white 
settlement In CA-egon was o fur trading 
post establ11hed fn 181 l at the present 
site of lutorla. Population growth was 
slow until 1870 when a forge Increase 
was experienced In Clatsop County due 
to expansion of the salmon canning and 

FIGURE 3. County population growth, 18~0-1960. timber Industrfes. A fairly steady growth 
was experienced in the entire basin until 

1930 with the exception of Clatsop County whose population dropped between 1920 
and 1930, due to the 1922 Astoria fire. Clatsop County experienced a relatively high 
growth rote between 1930 and 1950 as a consequence of expansion In fish procealng, 
forest product industries, agriculture, tourist trade, and during the second world war, 
in ship building and military installations. Its population dropped during the lost 10 
years due to reduced f lshing, logging, oncl military activities. 

The growth of Tillamook County between 1930 and 1940 was restricted by the Tillamook 
forest fire of 1933 which consumed half of the county's extensive sawtimber re1ources. 
Population increased rapidly In the 1940's as a result of the construction of an air base, 
the greatly expanded logging of burned timber, and an increase In the dairy production. 
Only a slight growth was experienced during the lost 10 years becau•tr ol a reduction In 
milltai:y establishments and leveling off of 1alvage logging. 

Logging activity in Columbia County reached its peak during the 1920'1 and, a1 a con
sequence, the county'• population increased only slightly from 1930 to 1950 and hos 
decl lned some since then. 

u 5 
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DECONOMIC FACTORS 

Land Ownership D 
Table 4 shows the land ownership for the three sub-basins In terms of federal, state, 

SUB-BASIN 

1 Ti lhmook 
2 Nehalem 
3 Columbie 

BASIN TOTAL 

PERCENT OF 
BASIN AREA 

TABLE l+ 

LAND OWNERSHIP OR ADMINISTRATION 

Federal 

160,800 
5,300 
6, 100 

172, 200 

10 .0 

State 

2lt3,l+Oo 
210 ,800 
13lt,600 

588,BOO 

34.o 

*AREA IN ACRES 
Counties 

and Cities 

7,1 00 
2,700 

20,100 

29,900 

1. 7 

Private 
and Others 

201 ,Boo 
~22,000 

16,500 

91+0, 300 

54.3 

D 
D 

Total 

613,100 
540,aoo D 
577,300 

1,731,200 

100. 0 0 
*Determined f r om SWRB Map No . 1.707 

D 
county and city, and private ownerihlp. Nearly 55 percent, 940, 300 acres, of the total 
basin area is In private ownership. Approximately 34 percent, 588, 800 acres, Is in 
state ownership ranking this basin first In terms of percentage of area owned by the state. D 
Only JO percent, 172, 200 acres, Is owned or administered by the federal government. 
Of this federal ownership, the ma/orlty, 160, 800 acres, Is In the Tiiiamook sub-basin, 
with only 5, 300 acres In the Nehalem sub-basin, and 6, f00 acres In the Columbia sub D 
basin. County and city ownership makes up o little less than two percent of the basin 
area. 

D 
Major areas of federal forest land In the basin are In the southern part of Tiiiamook 
County, which contains the northern portion of the Siuslaw National Forest. This Is 
mostly old growth timber having good production capabilities. D 
The Tillamook forest fires damaged land fn both Nehalem and Tiiiamook sub-basins and 
much of this area was later acquired by the counties due to tax delinquency. The counties 0 
subsequently turned this land over to the state for management purposes and continue to 
share In the revenue from timber and land sales. Much of this land has been reforested 
by the State Board of Forestry 0 
The Columbia sub-basin has the highest percentage of private ownership, much of which 0ls control led by a few large timber companies. 

0Timber 

The importance of timber resources in the North Coast Basin ii Indicated by the fact that D 
6 0 
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J approximately 1, 510, 000 acres of the total r, 731, 000 acres in the basin are In forest 
lands. Ninety.nine percent of this is dossed as commercial forests which are lands 

J available for and capable of producing marketable timber. 

Forest land areas and sawtimber volumes, determined from data suppl led by the U. S.

I Forest Service, ore shown by counties In Table 5. 

J 
J 

COUNTY 

Cleteop
Columbi'e 
Tillamook 

TOTALS 

TOTAL 
FOREST 
AREA 

Acru 
..72,600 
~1+1 ,600
69,800 

1,1+81t,ooo 

TABLE '} 

FOREST AREAS AND SAWTIMB&R VOLUMES 

COMMERCIAL FORESTS 
SAWTIMBER 

1' OP' TOTAL BAWTIMBER VOLUMEAREA VOLUME 
Hardwoode( 2) Softvoods(1)Million 

RABd. Ft. BM 00 TOTALAcres DF WH SS WR LP PS ar TOTAL 
01+65,600 6,560 60 6• 0 12'5 5• 6 •I+1 1 112,1+10 ~ 

•
0 0 6~ 

•
2il+1 ,600 79 

81+1 18 0 866, 000 13,81+0 1 0 0 9231 
41 822 ,81 0 921,1+73,200 36 13 2 7• • • •• 

NONCOMMERCIAL 
FORESTS 

PRODUCTIVE UNPRO-
RESERVED DUCTIVE 

Aore• Acres 
3,900 3,100 

0 0 
3,800 0 
7 ,700 3,100 

(1) Softwoods• DF-Douglae fir, WH-western heml ock, SS-aitka spruce, WR-western red cedar, 
LP-lodgepole pine, PS-Pacifi c silver fir, GP-grand fir. 

(2) Hardwoods• RA-red alder, BM-bigleaf maple, 00-0regon white oak. 
•Less than one percent 

Source• U. s. Forest Service 

Softwoods are predominant on about 80 percent of the commercial forest lands of the 
basin, with Douglas fir the major species, followed by western hemlock and sitka spruce. 
There are minor acreages of other softwoods, including western red cedar, lodgepole 
pine, Pacific silver fir, and grand fir. 

The principal hardwood Is red alder. Hardwoods exceed other species on lea than 10 
percent of the commercial acreages, with the remainder unstacked at this time. 

The approximate percentage of total 1awtimber volume for various species is Douglas fir 
4l percent, western hemlock 361 sitka 1pruce 13, other softwoods 2 percent, and all 
hardwoods 8 percent. 

OF the 172, 000 acres of nonstocked land, 83 percent was destroyed by f Ira, mostly 
within the Tillamook Burn area, and the remainder is dear-cut land scotterad through
out the three counties. 

The three major forest fires occurred in 1933, 1939, and 1945. These fires covered 
large portions of the northern section of Tillamook sub-basin and some of Nehalem sub.

D basin. OF the total 355, 000 acres of burned area, 255, 000 acres are now owned by 
the state and 150, 000 acres of this hos been reforested by the State Boord of Forestry. 

J 
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THE BASIN 0 
Private companies own most of the remainder and have reforested an estimated 90, 000 D 
acre1. This brings the total reforested area to about 70 percent of the burned area. 

0Noncommercial forestJ comprl1e only 10, 800 acres, or lea than one percent of the total 
forest area of the three counties. OF thl1, 3, 100 acres are dosdfied as rocky, sterile 

land1 not capable of wpportlng commercial r 
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FIGURE 4. Log end lumber production by 
countiee, 1925- 1960. 

Peak production in Clatsop County was reached In 1926 with 572 million board feet. log 
production in Clatsop County also dropped sharply in the early 1930's but rose nearly to 

8 

timber stands. The remaining 7, 700 ocre1 

ore re1erved commercial forest lands within 
date parks, federal I fghthouse re1erve1, 
and federal military re1ervaflon1. 

Logging and 1awmlll operation• In Clatsop 
and Columbia Countle1 were among the 
earlle1t in 0-egon. The early operations 
selectively cut only the large, high-grade 
timber fronting on the Columbia River. 
Beginning about 1910, logging railroad• 
began opening up pradlcolly all portions 
of these two countlH. By the 1920'11 log 
production had Jncrea1ed to the extent that 
Clatsop County ranlced first and Columbia 
second In the state. 

Annual log and lumber production within 
the major counties of the basin have varied 
appreciably over the years. The trend by 
cocmfies from 1925 through 1959 can be seen 
In Figure 4. 

Peale production In Columbia County was 
reached In 1927 with 527 million board 
feet, Scribner rule. A noticeable decline 
In log production followed as Mveral large 
timber holdings were cut out. In 1951, 
only 35 million board feet of logs were 
cut. By then, some second growth timber 
had reached sawtimber size and log pro
duction has since risen, averaging 90 million 
board feet in the five-year period, 1955- 1959. 
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THE BASIN 

the previous high late In the decode. Starting in 1942, log production declined again 
until It reached Its minimum of J32 milllon board feet fn 1954. Since then It has shown 
a gradual Increase averaging 218 million board feet In the five.year period, 1955-1959. 

log production in Tiiiamook County shows a completely different pattern than that of 
the Columb;a River counties. Timber operations in this county were on a •mall scale 
until 1911, when the opening of a railroad between Portland and Tillamook provided 
a new outlet for both logs and lumber. log production showed a 1tready Increase until 
1933 when the first of the Tiiiamook flre1 burned over 245, 000 acres In northwe1tern 
Oregon, including 149, 000 acre1 of Tiiiamook County•s finest sawtlmber. 

Since 1933, salvage logging of fire-killed trees In Tiiiamook County has been more 
Important than harvesting of green timber. log production increased rapidly until 1952, 
except for ma/or drops In 1939 and 1945 caused by the second and third Tiiiamook burns. 
Peak production In Tiiiamook County wa1 610 mllllon board feet In 1952, of which 447 
mllllon board feet come from dead timber. Then mlvage activity decreand, and log 
production dropped to 269 million board feet In 1959. 

lumber production in the three counties does not always follow the mme pattern as log 
production. The reason for this Is, in part, the large exchange of logs between counties, 
especially along the Columbia River. 

Clatsop County• s lumber production followed the same pattern as that for log• until 1945, 
when importing of logs caused lumber to Increase over log production For a number of 
years. 

In Columbia County, the production patterns ware similar until the late 1930•s when 
lumber surpassed logs due to a large amount of logs Imported from the Willamette Valley 
and other areas. 

I.umber production in Tiiiamook County follows the same pattern as that for logs but Is 
of much smaller magnitude due to the large amount of logs exported to Willamette 
Volley mills. 

A further discussion of lumber and other wood processing ls given under Industry. The 
basin potential in terms of long-range development of Its timber resources I• discussed In 
Chapters II and Ill. 

Agricultural Land 

Nearly all agricultural lands of Clatsop and Tillamook Counties, and over 75 percent of 
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Dthe agricultural land of Columbia County, lie within the basin. OF the total North 
Coast area of 1, 731, 000 acres, 203, 000 acres, 12 percent, ls in farm land. Of this, 
f78, 000 acres are judged by the Soil Conservation Service to be suitable For cultiva Dtion, and irrigable. 

Table 6 shows acreages by land capability dauffications and by sub.basins. This shows 0 
TABLE 6 

0IRRIGABLE ACREAGE BY LAND CAPABILITY CLASS 

ACRES BY LAND CAPABILITY CLASS TOTAL 
SUB-BASIN I II Ill IV IRRIOABLE 

e s w e s W. e s w ACRES 
1 
2 
3 

Ti llemook 
Nehalem 
Columbia 

6,670
5,650

710 

·1, 150 
800 

1,600 

1,010 
870 

1,170 

5,270
600 

8,100 

1+,,20
1, 00 

27,030 

6,670 
350 

3,000 

i,Ol+O
,480

20,920 

4 ,460 
4,ooo 

23,300 

0 
0 

2,920 

7,5'/0 
2,~00

20, 20 

46, 160 
22,450 

109, l'JO 
TOTALS 13,030 9,550 ),050 13,970 32,·150 10,020 30,lt40 31'760 2,920 30,290 177, /80 

e - dominantly subject to wind and/or water erosion 
s - limited chiefly by soil conditions 
w - subject to excessive wetness or overflow 
Sourcei U. s. Department of Agricultul'e 

a total of approximately 13, 000 acre1 in Clau I, which Is considered very good culti
vable land with no special difficulties. · Approximately 64, 000 acres are in the lowest 
category, Class IV, which is considered fairly good land suitable For occasional cultiva. 
tion but best suited For hoy, pasture, 

TABLE 7 

AGRICULTURAL LAND USE 
1959 

PERCENTAGE OF 
USE ACRES TOTAL LAND IN 

FARMS 
Cropland hsrvested 
Crorlend1 pesture only
Cropland! cultivated, fallow 
Croplendl jdle or failure 

TOTAL CROPLAND 

~1,661 
3,50~

64 
~ 

79,464 

15.6 
21.5 
o.a 

-1.& 
39.2 

Woodlendl peetured
Woodlend1 not penturad 

TOTAL WOODLAND 

31,619
....i2...lll. 
91,150 

15.6 
~ 

1+5.0 

Other lend! peetured 17,<)1+5 6.8 
Other lend! not pastured ..J..!t....1QQ ......2.....Q 

TOTAL OTHER LAND 32,oi.5 15.8 
TOTAL LAND PASTURED 93,067 45,9 

TOTAL LAND IN FARMS 202,659 100.0 
Source: U. S. Department of AgricultUl'a 

or orchard and vineyard. The remaining roo, 000 
acres are in Classes II and Ill. 

Total land In far1111 reached a 
peak In 1940 and has had a 
general and steady decline 
since that time. Part of this 
is due to the fact that some of 
the lands which were originally 
converted from forests to Farm 
use are now being put back Into 
forest productfon. The general 
trend in cropland acreage has 
been gradually upward, largely 
due to increases in acreage' de
voted to postures. Currently 
about 3, 100 acres In harvested 
crops and 6, 800 acres in pasture 
are irrigated. 

Use of agricultural land in 1959 is indicated in Tobie 7. Approximately 39 percent was 
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cropland, 45 percent woodland, Including pastured woodland, and slightly under 16 
percent other lands, pastured and not pastured.

J OF the 79, 500 acres ;n cropland, only 31, 700 acres, 40 percent, were ;n crops harvested. 
Of theie, nearly 85 percent were hoy crops. 

The principal agricultural activity of the basin is dairying. The local market for dairy 
products is enhanced by the manufacture of cheese, for which Tillamook is nationally 
famous. Although the basin does not hove a large share of land in agricultural pro
duction, ability to use the land for dairy and beef cattle production and raising of hay 
and pasture has enabled the area to develop a good agricultural economy. 

D 
A unique agricultural activity of this area Is the raising of mink. The five major mink 
producing counties of Oregon include Clatsop, Tiiiamook, and Columbia Counties In this 
basin. Marlon and Multnomah Counties make up the remainder. As of 1956, OregonJ 
ranked sixth In the nation in mink production, producing approximately foor percent of 
the national annual production of nearly three mlll ion pelfs. 

The U. S. Bureau of Census ll1t1 the value of farm product• sold In 1954 for the three 
principal counties of the basin as $11, 500, 000. Although this Is only one-fifth the ] value added by manufacturing for the same year, farm products are the boils for food 

processing which, In turn, 
TABLE 8 plays an Important role In theD total value of manufacturing.

GROSS AGRICULTURAL INCOME 
1959 

Estimated gross agriculturalD 

0 
I 

COMMODITY GROSS VALUE 
$1,000 

PERCENTAGE 
OF TOTAL 

GROSS INCOME 

Livestock end livestock products
other then poultry, dairy,
end mink 

Poultry end poultry products
Deiry products
Mink products 

2,112 
58~8,37

2,125 

14.4 
4.o 

56.9 
14.4 

TOTAL LIVESTOCK AND 
LIVESTOCK PRODUCTS 13,196 89.7 

Vegetables
Fruita, hutel end vineyard produce
Horticulture epec1el1t1ee
Field orope 

44 
27~
13 
455 

0.3 
1 .9 
0.9 
3.1 

TOTAL CROPS 906 6.2 

Forest products 602 4.1 
TOTAL GROSS INCOME 14,704 100.0 

income for the basin for 1959 
Is shown in Table 8. This 
amounted to nearly 15 million 
dollars. Ninety percent of the 
basin's agricultural Income was 
from livestock and livestock 
products, of which 57 percent 
was from dairy products alone. 
Crops sold amounted to only 
six percent of the total agri
cultural income, the remaining 
four percent being mode up by 

Source1 U, B. Department of Agriculture forest products. 

Of the total population of the North Coast Basin, over 62, 000 people, it is estimated Li 
that about 15 percent ore engaged in farming. The rural farm population increased 

) 
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0between 1930 and 1940 but the trend since then hot been downward. The rural non. 
farm population remained Fairly stable from 1930 to 1940 but hos increased substan. 
tially since that time. 0 
There are about 1, 950 farms in the North Coast Basin. 01 these, approximately 45 
percent are commercial farms and 55 percent part-time farms. U. S. Deportment of D 
Agriculture data Indicate that the percentage of farm operators working off the farm 
has risen from 50 percent In 1939 to 61 percent In 1959. Currently, 38 percent work 
100 days or more each year off the Farm. D 
Minerals D 
Data from the State Department of Geology and Mineral lndu1trle1 lndicote that known 
economic mineral resources of the North Coast Ba1ln include reserves of ferruglnous D 
bauxite. These occur as fairly exten•lve deposits covering on area from the Columbia 
River, In the vicinity of Rainier, south Into the Willamette Bo1in. Thi• deposit Is said 
to be the largest unmined source of alumina In the United States. The general area In D 
which this mineralization is known to occur is indicated In Plate 4 along wlfh other 
mineral depo•its and active mines. 0 
In the same general area, there ore numerou• depo1it1 of llmonlte, on ore of iron. 
Recent development. In direct reduction have placed thl• ore In a much more favorable 0position than formerly. There It a poaibillty that a •mall, low-cost steel plant, using 
low-grade coals from the Vernonia-St. Helens area, might successfully process the iron 
ore. Other low-grade coal deposits occur on Neahlcahnle Mountain north of Nehalem. D 
Expandable shales of the Keasey formation are found exposed at many places in the 
area south and west of Vernonia. Two plants are presently quarrying and expanding 0the material to provide lightweight aggregate for concrete building blocks. 

Sand deposits containing considerable concentrations of magnetite, an ore of iron, ore D
located in the bed of the Columbia River near its mouth. Preliminary. plans are under 
way for development of these deposits in the near future. These plans Include the 
location of a plant in the Astoria area which would extract the iron ore for shipment 0 
to smelters in other areas. Long-range plans Include the possibility of also locating a 
smelter in the area. Similar deposits are located on the south bank of the Columbia 
near Hammond. D 
Deposits of sand and gravel, and rocks suitable for crushed aggregate and large ;etty 
blocks, are found at many places in the basin. In general, there is no shortage of [J
sand and gravel aggregate, but location of deposits with respect to point-of-use Is not 
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always the best. Quarries capable of supplying letty blocks presently are few in 
number. As the area develops, the demand for these commodities will Increase since 
they are bask construction materials. 

Several deposits of day suitable for pottery and drain tile are located In the basin. 

] One such deposit currently supports an active operation producing drain tile In the 
Tillamook area. 

Oil and ga1 exploration has been carried on perlodlcally In the North Coast Basin since 
1910. Representative exploratory wells are shown on Plate 4. As of December 1960, 
a total of 49 wells had been drilled In the ba11n1 29 In the Columbia sub-ba1ln, 18

l in the Nehalem sub-basin, and 2 In the Tillamook 1ub-basln. These wells range in 

0 
depth from 85 to B, 500 feet. To date, no oll and very little gas have been found. 
With the pa$Sage of legislation by the 1961 State legislature permitting offshore dril
ling, at least two major oil companies are pldnning exploratory programs there. 

Much of the basin has not been examined geologically In sufficient df:!tall to determine 
whether or not other mineral resources ore av~llable. 

Nearly all mineral production In the basin is associated with sand, gravel, stone, and 
shale. Annual production value• now total about $600, 000 which Is about one percent 
of the state total. 

J 
Fish life 

The State of Oregon I• well known for Its fishing, both stream and coastal. The com. 
mercial aspect of fishing is now I imited primarily to coastal waters and the Columbia 
River. No North Coast streams are open commercially, although chum salmon fishing 
is allowed in Tillamook Bay. All remaining Oregon coastal streams were dosed to com
mercial fishing in 1956. 

] 
Commercial fishing is important to the economy of the North Coast Basin, especially In 
the Astoria area. Due to the number of fish processing plants in and near Astoria, It 
serves as the focal point for Columbia River fisheries, and much of Oregon's coastal 
fisheries. 

D Coastal f IshIng is generally full time, with set seasons for different species. Many 
coastal fishermen change from salmon to crab fishing in the winter. Coastal fishing was 
long dominated by chinoolc and silver salmon, with salmon leading all other spades in 
value. Since 1935, however, the albacore tuna has become an important part of theLI 
Oregon fishing industry and has surpassed coastal salmon in poundage, and rivals It in 
value. 
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Figure 5 shows a comparison by poundage for Oregon landings of salmon and tuna from 0 
1937 through 1959. Tuna landings surpassed salmon in 1938 and peaked at over 22 
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FIGIJJIE 5. Paci f ic sal mon and 
tWlB cat ch, Oregon 
landings , 1937- 1959. 

ocean Fish caught annually. 
to the mink industry. 

million pounds in 1943, declining to a low of less 
than one-half million in 1954. There was a sharp 0 
increase in 1958, again surpassing the salmon, with 
the 1959 catch the highest since 1945. Albacore tuna 0is a very unpredictable species, undergoing extreme 
fluctuations from year to year in occurrence and abun
dance. Salmon fishing on coa1tal waters is generally 0quite consistent, although it showed a general in
crease from 1950 to 1956, folio.wed by a sharp decline 
to 1959. 0 
Tuna packing in the Astoria area accounted for over 80 
percent of the total northwest tuna pack in 1957. This D
includes processing of both local and imported tuna. 

Shellfish, rockfish and flatfish are the leaders of other D 
A substantial market has developed for scrap fish, important 

0 
The salmon fishing season on the Columbia River is generally lea than 100 days in length, 
therefore, providing only part-time work for the fishermen. The seasons vary for dif
ferent species, with exact dates established each year. D 
Chinook salmon were being fished commercially on the Columbia as early as 1866 and 

this fishery reached its all-time peak in 1883, with over 0 
42 mill ion pounds token. 

DFigure 6 shows the Columbia River catch for chinook 
salmon and total salmonoid species. The average annual 
catch in millions of pounds for each decade from 1900 to 
the present is given. This is total Washington and 0 
0-egon catch, and shows the dee/ ine beginning in the 
1920's. 0-egon landings malce up 50 to 80 percent oF 0total Columbia catches for salmonids. 

Other fish caught commercially on the Columbia include Dsturgeon, shad, and smelt • 

catch by decades. The commercial crab fishery is first in economic importance 0of the basin's shellfish. Crabs are caught within the three-mile limit of 0-egon's coast 
line and, to a lesser degree, in all the estuaries of the basin and the Columbia River. 
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J Columbia River commercial landings have varied from about 50 percent of the total 
Oregon catch in 1947 and l948 to about 25 percent in recent years. Tlllamoolc Boy 
commercial landings hove remained approximately constant at about 10 percent of 
the total. 

Cocktail-size pink shrimp are a newly developed commercial fishery In our offshore 1 
waters with almost 2.5 million pounds landed In 1959. 

Two species of oysters, the native and exotic Pacific, or Japanese, are found In the1 
basin. The native oyster is found only in Netarts Boy and Pacific oysters are cultivated 
extensively in Netarts and Tillamook Boys. Experimental plantings of Pacific oysters 
have been made in Nehalem Bay. 

Five species of bay dams are dug by commercial diggers In the bays of the basin, and 
annual landings during 1950-1959 averaged approximately 66, 000 pounds. 

0 A separate species, razor clams, are found between Seaside and Astoria, and commercial 
landings during the same period averaged 177, 000 pounds annually. This constitutes 
over 95 percent of the total Oregon razor clam harvest. 

North Coast Basin fishing is also extremely important to recreation, drawing sportsmen 
to the area from other states as well as all ports of Oregon. This Is discussed more fully 
under Recreation. 

Industry 

D 

Ma;or Industry in the North Coast Basin Is principally related to processing of timber 
and food. The Importance of manufacturing to the economy of the basin Is pointed out 
by the fact that of 12, 460 covered employees listed by the Oregon State Department of 
Employment for the three principal counties, 7, 110 are employed In some form of man
ufacturing. Of this total, 4, 240 are in manufacturing of lumber and wood products, 
Including logging, and 1, 630 in food and kindred products, with all other manufac
turing combined totaling 1, 240. Of other categories, only wholesale and retail trade 
with 2, l50 employees have more than 1, 000 In covered employment. 

A further indication of the importance of lumber and food processing In this basin Is

0 given by the fact that the three principal counties represent only 3. 9 percent of the 
state population, while the number of covered employees In lumber and wood products 
Is 5. 7 percent of the state total, and those in food and kindred products is 7. 7 percent 
of the state total. Their relative position in the state by number of covered employees 
for lumber and wood products is Clatsop County 17th, Columbia 21st, and Tillamook 1 lth. 
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DFor food and kindred products, the some rating is Clatsop 5th, Columbia 23rd, and 
Tillamook r2th. Of the three principal counties, Tillamoolc leadt In lumber and wood 
products processing with 47 percent of the total employees and Clatsop County leads In Dthe food and kindred products processing with 75 percent of the total. 

Industries which are not within the basin boundaries but are Included In Columbia DCounty totals indude a large paper plant and Insulating board company, a green veneer 
plant, a pole creosoting plant, and a broom handle and dowel factory. There are all 
located near St. Helens and contribute substantially to the economy of the batln. 0 
Hems Important to indu1try within the basin ore the availability of raw materials and 
access to comparatively cheap water transportation, thereby permitting processing of 0 
materials from outside of the basin, as well as those readily available. 

Table 9 shows waterborne cargo Jn the North Coost Basin and Illustrates the relative 0 
magnitude of tonnage handled by various ports or areas. While Youngs Bay and River 
has the greatest total tonnage, this consists entirely of rafted logs. 

TABLE 9 

WATERBORNE CARGO 
1959 

PORT OR AREA 

Astorte 
Cletskanie River 
St. Helens 
Skipanon Channel (Warrenton vicinity) 
Tillaraook Bay and Ber 
Westport Slough {Westport vicinity) 
Youngs Bay and Youngs R1ver(2) 
(1) Short tons 

Vessels 

291,371+ 
0 

161+, 5o8 
28,502

2,601 
5,878 

0 

TONNAGE(1)
Rafted Logs 

81 ,378 
11 ,896 

253,285
111,826 
31+,982
3, 11+1 

961+ ,1+77 

D 
D 

Total 

372,752 0 
,, ,896 

1+1 7,793
140,328 
37,563
9,019 D964,477 

(2) Includes that section or the Port of Astoria with frontage on 
Youngs Bay D 

Source1 U. s. Army Corps of Engineers 

Astoria is one of the leading ports In Oregon. It has a good harbor, and rail and high. 0 
way freight services. 

DSt. Helens tops Astoria for total tonnages due to its heavy log raft traffic, which serves 
wood processing Industries In the area. 

0Tillamook hos suffered from channel maintenance and bay entrance problems and has 
made surveys to determine the feasibility of construction of a south ;etty to help alleviate 
this situation. 0 

0 
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J Recceatioo 

J Recreation is important to the North Coast Basin. The basin serves as a principal coastal 
recreation area for much of the mid and lower Willamette Valley populations, as well 
as attracting many people from out of state, principally from Washington and ~alifornia. 

D One of the prime recreational attractions of the basin is its 95 miles of coastal shore
line and 21 square miles (13,440 acres) of bay area. Besides the developed recreation 

D areas, many beaches are enjoyed by both residents and tourists for sightseeing, f lshing, 
picnicking, swimming, boating, and clamming. 

While there are over I, 800 acres of lake, slough, and reservoir areas within the basin, 
only the coastal lakes are utit Ized for general recreation. The main recreational use 
of Columbia River tide marshes and sloughs is for waterfowl hunting.

l 
Developed recreation areas in the basin include forest camps, lfate parks, county parks, 

0 roadside rest areas, and boat landings. These are shown on Plate 5 and a detailed 
summary of the facilities available at these developments may be obtained From the 
State Water Resources Board. 

0 There are nine Forest camps, most of them located in the Siuslaw National Forest. Due 
to the comparatively small percentage of national forest land In this basin, the number 
of forest camps Is less than usually found in an area of this size. 

0 
There are 14 state parks within the basin, 2 of which, Fort Stevens and Cape Lookout, 
rank among the largest in the state. The state also owns most of the coastal tidelands 
which were obtained early in the century to protect coastal areas for public use. 

There are r1 county parks within the basin and many of these are undergoing expansion 
of both area and facilities. 

D Possibly the fastest growing single recreation activity, at the present time, is booting 
and the basin now has over 40 pub/ ic boat landings. 

Boating is popular along portions of the Columbia River, including Youngs Bay, within 
the ocean bays and river mouths, and for short distances out into the ocean along the 
coast. It is estimated that development of the south jetty for the Port of Tillamook

] would greatly increase pleasure boating for this area, 0-egon's second largest coastal 
bay. Interest has been shown by Seaside in establishing a small boat harbor and stabi
lizing the mouth of the Necanicum River. 

The North Coast area differs from the total state tourist trade In origin of out-of.state 
visitors. A study of Seaside by the Oregon Bureau of Municipal Research indicated 71 
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0percent of the out-of-state visitors were from Washington and 7 percent from Callfornla, 
compared to statewide statistics by the Highway Department showing 46 percent from 
California and 22 percent from Washington. 0 
A study of state parks In the North and Mid-Coast Basins by the Oregon State Highway 
Department, Parks and Recreation Division, indicates that state parks contribute D
noticeably to the economy of the surrounding area. Many of the out-of-state visitors 
surveyed, especially from Washington and California, came specifically because of the 
state parks. The three parks Included In the study were Fort Stevens near Astoria, D 
Cope Lookout near Tillamook, and Honeyman near Florence, the lotter being in the 
Mid-Coast Basin. 0 
Fort Stevens was selected to study the effect of a state park on the economy of an area. 
Hammond and Warrenton were used as the study area and Miles Crouing as the control 
area. This study covered the period r954 to 1958. The study area was found to have [I 
an increasing economie trend while both the control area and the county as a whole 
showed a decreasing economic trend. 0 
Statistics from the three parks study show the average number of person• per party as 
slightly over five, the average number of days stayed within 25 miles of the park as 
2. 2, the average amount spent per party within 25 miles of the pork a• $ 15. 60, and D 
the average amount spent per person within 25 miles, $3. ro. The average amount 
spent per person per day within 25 miles of the park wa1 $1. 50. D 
Besides economie returns from parks, additional dollars are realized from expenditures 
by fishermen, hunters, and campers not using parks. 0 
Hunting and fishing in the North Coast Basin are regarded as excellent. Fishermen come 
from a large area to participate In the excellent steelhead trout and mlmon fishing 
available in these waters. There fs also trout fishing, as well as surf fishing for rock D 
cod, ling cod, sea bass, and other species. Clamming and crab fishing are popular 
along the coast. D 
Duck and goose hunting exists on boys and lakes along the coastal portion and along 
the Columbia River islands on the northern boundary of the basin. Most big game 0hunting is for deer and elk. The nature and extent of wildlife trapping and hunting 
is discussed more fully in Chapter II. 

I
Table 10 shows the estimated salmon and steelhead sports catch for 1958 in the North 
Coast system by sub-basins and streams. The table does not include the Columbia River 
catch. D 
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The total catch of Mlmon and steelhead, 31,460, represented nearly 15 percent of the 
total for the state. The steelhead catch alone, 16,684, was more than 18 percent of 

the state total for this species. 
TABLE 10 

Tiiiamook sub-ba1ln leads the
ESTIMATED SAU40N AND STEELllEAD SPORT CATCH 

1958 other two with a total catch of 

SUB-BASIN 1, TILLAMOOK 
Beaver Creek 
K11ch111 River 
Little Nestucca River 
Mie11i River 
Neakowin Creek 

SALMON STEELHEAD TOTAL 

62 
440 
162 

~K 

11 2 
384 
147 
240 
41 

174 
824 
309 
309 
69 

Neatucca River and Bay
Tillamook Bey
Tillamook River 
Trask River 
Wil1on River 

3,142
2,229 

165 
1,260 

_LlQ!t 

4,407
200 

1,2 
,~, 

7 
--3..1±2 

7,~9
2 ,429 

296 
2,507 
~ 

SUB-BASIN 1 TOTALS 9,265 10,656 19,921 

S'1B-BASIN 2, NEHALEM 
Nehalem River and Bay 5,015 4,597 9,612
Rock Creek 91 131 222 
Salmonberry River _.2 _.1Q§ ---1.15. 

SUB-BASIN 2 TOTALS 5, 115 4,834 9,91+9 

BUB-BASIN 3 1 COLUMBIA 
Chhkanie Riur 
Gnat Creek 
ltlaskanine River 
Lewis and Clark River 

50 
3 

25 
81 

277 
19 

2g1
1 1 

327 
22 

256 
262 

NecanicWll River 234 483 71 7 
Younge River _..1 _..1 -----2 

SUB-BASIN 3 TOTALS 396 1'191+ 1,590 
BASIN TOTALS 14 ,776 16,684 31,460 
PERCENT OF STATE TOTAL 11. 5 18.4 14.4 

19, 92 f fish, of which 9, 265 
were talmon and fO, 656 steel. 
head. The Nestuc:co Rfver and 
Boy contributed nearly 38 per
cent of this total. 

Cl the other 1tream sy1tem1, 
Nehalem River and Boy In the 
Nehalem sub-&alin had a total 
of 5, 1l5 salmon ond 4, 834 
steelheod, making this stream 
the largest single contributor 
to the sports catch In the ba1ln. 

Tmmportgfion 

The North Coast Basin 11 well 
1erved by federal, state, andSourcet 1959 Annual Report, Oregon State Game Commission,

Fishery Division local highway• which connect 
major cities with Portland and 

other Wiiiamette Valley points. The proposed Interstate Bridge at Astoria wlll complete 
U. S. 101 between 0-egon and Washington and plug th• lost gap In the Mexico to 
Alo1ka highway. This Is expected to hove o substantial Influence on the economy of 
the basin. At present, regular passenger fe"y 1ervlce Is maintained between Astoria 
and Megler and between Westport and Puget Island. Secondary roads permit access to 
most locations within the basin. 

Water troniportatlon Is important in the northern port of the basin, a 35-foot-deep 
channel being maintained from the mouth of the Columbia River to Portland. Astoria 
has the largest seaport in the basin ond hos facilities to handle ocean-going vessels. 

Passenger service is provided by bus to mid-coast and Wiiiamette Volley locations. 
Regular airline iervice is limited to Portland-Astoria-Seaside connections. No roll 
passenger service is available. 

Inland freight service Is provided by truck and railway. 
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CHAPTER II WATER SUPPLY, USE, AND CONTROL a 
0GENERAL 

Water has played a vital role in the history and development of the North Coast Basin. 0
Early Columbia River explorers found numerous Indian fishing villages located along 
the river, with salmon being both a chief source of food and an important item of com
merce between tribes. Early development of this region by white men was based on D 
the abundance of water-based forbearing animals, followed by development of an 
economy based primor;ly on timber, fishing, agriculture, and shipping. 0 
Although the North Coast has one of the highest rainfall averages of any ba1in within 
the state, it al10 has a problem of unequal 1eosonal distribution of both rainfall and 
runoff. 0 

SURFACE WATER SUPPLY 0 
D 

Because the North Coast Basin 11 a compo•lte of many individual watershed•, It Is not 
within the scope of this report to determine the total yield for the basin. Flow records 
In the basfn are very scarce on most of the ma;or streams with only the Tra1k, Wiison, 0 
Nehalem, and Youngs Rivers having stations with more than six years of record. Plate 6 
shows the location of these and other hydrological stations. Operation of recording sta
tions on the Trask and Youngs Rivers has been terminated in the last few years. Due to D 
tidal Influences on coastal and Columbia River streams, recording stations cannot be 
operated near the mouths of these streams. However, to present estimated yields for 
ma/or streams on a common basis, all flow• were adjusted to the stream mouths. D 
Table 1 1 shows the area-yield relationship for three streams, each representative of one 0 

TABLE 11 

AREA-YIELD RELATIONSHIP FOR D
REPRESENTATIVE STREAMS 

Truk River 
Nehalem River 
Younge River 

176 840,000 
830 2,662,000
122 403,000 

STREAM 
AVE. ANNUAL YIELD•SUB-BASIN NAME DRAINAGE 0Acre Ft . PerAREA 

Square Mile 

1 Tillamook 
Sq. Kiles Acre Feet 

4,770
3,2102 Hehelu. 

3 Columbh 3,300 0
• Bleed on edJuated or oorreleted !love at etreem mouth•· 

of the sub-basins. Trask River, in Tillamook sub-basin, has the highest unit yield, 4, 800 0 
acre-Feet per square mile, with Nehalem and Youngs Rivers having unit yields of 3, 200 
and 3, 300, respectively. A rough estimate of total basin yield, determined by assuming 0 
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a conservative figure of 3, 000 acre-feet per square mile, Is eight mllllon acre-feet per 
year. 

By comparison, the Upper Willamette Basin's unit yields range from I, 600 to 2, 900 
acre-feet per square mile, with a basin average of 2, 200. 

The annual yield for the Tra1k, Nehalem, and Youngs Rivers for the period r933 through 
l958 is shown in Figure 7. 
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F!OUflE 7, Annual 7ield or repreaentative rivere, 1933-19'8· 

The Nehalem Is the longest river and has the greatest drainage area of any within the 
basin. Annual yields range from slightly over 1,500, 000 acre-feet In 194 l to over 
4, 300, 000 In 1933. The average for the 26-year period Is approximately 2, 600, 000 

I . 

acre-feet. This would be enough water to cover each acre In the North Coast Basin to 
a depth of 1.5 feet. The period from 1936 through 1945 was generally below average, 
and For 1946 through 1948 generally near or above average. 

Trask River is the third largest within the Tiiiamook sub-basin and Youngs River the 
largest within the Columbia sub-basin. Dry-wet trends are basically the same for these 
two streams as for the Nehalem. 

Distribution 

Although rainfall varies considerably in magnitude throughout the basin, the seasonal 
distribution pattern is quite uniform. This and similar vegetative and soil conditions 
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0result in a fairly uniform seasonal streamflow distribution pattern. A log exists be

tween rainfall and runoff until late fall rains have primed the soil. Then runoff varies 
nearly directly with rainfall since snowfall Is not significant, there I• very little stream Dregulation, and the soil Is fairly tight. · 

Figure 8 shows average monthly di.charge patterns for the Nehalem, Traslc, and Youngs 0Rivers. From these it moy be seen that the pealc flows occur during December, January, 

Nl:HAl..IEM ,.IVK.. 

3.ooo-----------
10,000 ..........~---------. 

FIGURE 8. Average monthly discharge or representa t ive rivers, 1933.1958. 

and February, reflecting the heavy rainfall of those months. The low flow months of 
July, August, and September reflect low precipitation plus Ioele of streomflow regufatlon. 

Extremes 

Extremes for both maximum and minimum lnstontaneoo• di.charges and for maximum and 
minimum annual yields are given In Table 12 for the Traslc, Nehalem, and Youngs Rivers. 

0 
0 
0 
0 
0 
0 
0 
0 
[I 

u 
DRAINAOB 

AREA 
s7u•re 
M le1 

143 0 
667 

D40 

0 

STATION 

Traak River near Tillamook 
Minim1111 
Maxi111um 

Nehalem River near Foaa 
Minimum 
MaximWll 

Youngs River near Astoria 
Minimum 
Maximum 

Sources USGS station records 

TABLE 12 

BXTRBHES OF DISCHARGE AHD YIELD 
AT SELECTED STATIONS 

YEARS 
OP' 

RECORD 

1931.1955 

1939·1959 

1927·1958 

INSTANTANEOUS 
DISCHARGE 

Water 
Year 

195~
193 

1951 
195"+ 

1~11 9 

ct• 

42 
20,000 

51+ 
39,300 

3
4,750 

Water 
Year 

19'+1 
1933 

19'+1 
1956 

1930 
1956 

ANNUAL 
YIELD 

Acre·feet 

407,000 
922,000 

1, 11+6,000
2,996,000 

73,900
212,900 
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The maximum ln1tantaneou1 flow for the Tra11c River oa:urred In 1934, following the 
Tillamook Burn of the prevlou• year. 

Depfetiont

0 

0 

The IOaJtlons of point• of diverilon for all water right• within the ba1ln are 1hown In 
Plate 7. The right• are 1hown by their oppllcatlon number1 and are Indicative of the 
dllfribution of right• throu9hout the balln. For determination of quantltle1 Involved 
and type• of rlght11 a Almmary ha1 been prepared ll1tlng each right, It• looatlon, 
priority date, purpo1e, quantity, and 1tream. A limited number of these iummarle• 
are available at co1t from the State Water Rerource• Board. 

Surface right• within the ba1in, a• of September 28, 1960, total 555 cubic feet per 
second (cF1). A summary of theie right• by u1e and by 1t1b..ba1ln 11 given In Table 13. 

TABLE 13 

BURFACB WATBR RIGHTS St»IURY 

UBE 

CONSUMPTIVE 
Domestic 
Municipal
Irrigation] Industriel 
llecreat1on 
Total ConsW11pt1ve 

NONCONSUKPTIVE 
Povar 
Mining 
Fish 

Total Nonconsumpt1ve 
TOTAL - Coneumptive and 
Nonconsumptive 
Note• All values in cte 

Tilla11<>ok 

i2·9
9.5 

67.0 
13.6 

--5.6 
188.6 

16.8 
0.1 

18.S 
35.1+ 

221+.o 

SUB-BASIN 
Nehalem 

6.2 
11 .8 
24.1 
16. 3 
0 

58.4 

0 
0 

24.8 
24.8 

83.2 

Source• State Engineer and SWllB 8UJ11111ary File No. 

Columbia 

19.2 
1 ~Z:5 

5.1 

--0 
159.6 

5,7
0 

82.8 
88.5 

248.1 

1.301B 

BABIN 

1~:i 
119.1 
35.0 

--5.6 
406.6 

22.5 
0.1 

126.1 
11+8.7 

555.3 

D 

Nonconsumptive right• make up 148 cf1 and con1UmptJve rights 407 cfs. If all con1t1mptive 
1Urface rights were u1ed to their maximum legal extent, about 230, 000 acre-feet wocild 
be diverted each year. 

Industries often take their water supply from munlc:lpal aourcea and, therefore, the amount 
of Industrial rights does not fndicate the full use for thl1 purpose. Irrigation rlght1 in 
thl1 basin are unusual In that it Is estimated that more acreage is Irrigated than 11 shown 
by the rights, whereas the reverse Is normally true. Thi• I• due to Irrigation from 1lough1 
and tidal estuarle1 with wch usage generally not covered by irrigation rights. 
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DThe largest single group of consumptive rights is For municipal purpa.es with f89 c:l1, 
followed by irrigation with 119 c:ls, applying to nearly 9, 000 acre•. Two noncon
sumptlve rights, fish and power, have 126 and 22 c:fs, respectively. Total domestic D
right1 are for 58 cf1 and industrial rights total 35 cfr. 

Columbia sub.basIn leads in total rights with 248 cfs, Followed closely by Tiilamook D
sub-basin with 224 cfs, while the Nehalem sub.basin has only 83 c:ls. 

There are a number of recent water right appllcation1 H1ted In Table 14 for the Wiison, D 
Trask, Nehalem, and Ne1tucca Rivers. These are for both municipal and power purpose•. 
The applications on these rivers range from 2 to 3, 700 cfs, the largest being for power 
on the Nehalem. 0 

TABLE 14 D
PENDING WATER RIGHTS APPLICATIONS• 

STREAM NUMBER DATE USE QUANTITY 
Wilson River Misc. R 31285 1-4-57 Municipal (Forest Grove) 195'00 BC• ft. 
Wilson River Misc. 31286 1-4-5'~ Municipal (Forest Grove} 2.10 ch 
Wilson River Misc. R 323<>4 5-2-5 Municipal (Forest Grove) 1,500 ac. ft. 
Wilson River Misc. 
Trask River Hise. 

32~05
R 32 20 

5-2-58 
6-26-58 

Municipal ~Forest Grove)
Municipal Hillsboro) 

3.00 crs 
12!600 ac. rt. 

Trask River Misc. 3~21 6-26-58 Municipal (Hillsboro) 3 .70 crs 
Nestucca River R 32769 11-19-58 Municipal (McMinnville) 51,000 aco ft,
Nestucca River 
Nestucca R1ver 

32A70
R 32 24 

11-19-58 
12-24-58 

Municipal (McMinnville)
Municipal (McMinnville) 

1 .oo ere 
5,000 ac. rt. 

Nestucca River Hise. R 32825 12-24-58 Munici~al (McMinnville) 5,000 ec. rt. 
Nehalem River R 33371+ 9-17-59 Power Tillamook Co. PUD) 2801000 ac. rt. 
Nehalem River 33375 9-17-59 Power Tillamook Co. PUD) 3,700.00 ere 
Trask River R 33376 9-17-59 Power (Tillamook Co. PUD) 3~000 ac. n. 
Trask River 
Trask River 

333?A
R 3337 

9-17-59 
9-17-59 

Power (Tillamook Co. PUD)
Power (Tillamook Co. PUD) 

1 13 .oo ch 
120,000 IC• rt. 

Trask River 33379 9-17-59 Power (Tillamook Co. PUD) 2,300.00 ch 

D 

D 

D 

•Recent major surface water applications 0 
It should be noted that all of the municipal water right applications listed in Table 14 0 
ore for water from the North Coa1t Basin to be diverted for use in the Willamette Ba1ln. 

D
GROUND WATER SUPPLY 

Genergl D 
The role of ground water In the North Coast Drainage Ba1in is becoming more important 
as industrial activity and population increaseo Although the greater part of water cur. 0 
rently used is obtained from surface sources, ground water is significant to the economy 
and future growth of the region. To date, the only ground water study that ho1 been 
made Is a reconnaissance survey of the wells of' Columbia County, in the· northeast corner 0 
of the basin. The ground water concepts and predictions presented In thl1 report are 

0 
[J 
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J based on these and other well records, on dl1t1111ion1 with local water resources com
mittees, and on an Interpretation of the water-bearing qualltie• of the ba1ln geology. 

Geology 

A generalized groond water geology mop of the basin 1howlng the ma/or rock units and 
their estimated yield capabllltles, a geologic cross section extending from the coad to 
the crest of the Coast Range, and specific capacities (gallons per minute (gpm) per foot 
of drawdown) of varloo• water wells, I• shown on Plate B. 

Geology determinH to a large degree the source, occurrence, quality, quantity, and 
movement of the ground water available for useo Roclu In this basin consllf principally 
of sedimentary and volcanic units which are relatively Impervious. It 11 unlikely that 
these two rock typ&11 which cover approximately equal area•, will produce high.capacity 
wells. The Coast Range extends throughout most of the basin and is bounded on the 
west by a narrow coa.tal belt oF sand. The pr;ncipal ground water supplle1 are In the 
lowland alluvial deposits situated along the Columbia River and the lower reaches of 
the main streams. Some fresh water is stored in the thicker beach deposit.. 

Sedimentary rocks In the ba1ln are mainly medium to f Ina-grained sandstone, shale, 
conglomerate, slit, and clay, while volcanic rocks are principally basaltic flows and 
pyroclastla, such as tuff. Both the 1edimentary and volcanic rocks have been deeply 
weathered. Records of welt logs throughout the ba1in 1how that rocks underlying the 
veneer of top soil have usually decomposed to form subitantial layers of clay, 1ome 50 
feet thick, through which ground water Is unlikely to penetrate. The runoff is therefore 
rapid and the streams are flashy. The alluvium generally conlfst1 oF fine-grained 
material, terrace deposits, and beach sand. 

Three basic factors to be considered in estimating the usable ground water re1ource1 of 
any region are precipitation, topography, and the porosity of the rockr. Because the 
Coast Range 11 characterized by relatively impervious roclc11 1teep 1lopes, and narrow 
valleys, and the coartal belt likewise has relatively lmpervlou1 roch forming a narrow 
bond of steep hills, the general ground water potential for the ba1ln I• con1fdered poor 
except for the Tiiiamook and St. Helens-Deer Island arear. 

Ground water suppliei vary from moderate amounts In the alluvial deposits along the 
Columbia River and the lower, westernmost port of the Coast Range to very small quan
tities in the Coast Range proper. Steep slopes and the generally well-compacted rocks 
forming the range make for rapid runoff. 
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0Except for the recent Columbia County well survey, the general lack of ground water 
data in all but the most populous areas of the basin preclude• an adequate evaluation 
of the water available. The Columbia County iurvey Indicate• that the majority of Dthose wells are producing adequate quantities for the purposes for which they are u1ed. 
This use Is predominantly domestic, 60 percent being solely for domestic purposes and 
38 percent for domestic use In conjunction with 1tock and l"lgotlon of lawn• and gardens. 0 
Of the 342 replies obtained as to the adequacy of well production from 3,400 ground 
water questionnaires sent out, 81 percent lndimted adequate supplies. The remaining 0 
19 percent experience shortages, prlnclpally during the months of July, August, Sep. 
tember, and October. It is realized, however, that "adequacy" Is a relative term, 
and that If more water were available, demand would probably be created for It. 0 
The municipal well at St. Helens, the two Tiiiamook Water Commlalon wells, and 
the two Fairview Water District wells near Tiiiamook have specific mpacfti.. ranging 0 
from 172. 5 to 5. 5. This represents productlon1 from 2, 760 gpm to 380 gpm. The 
alluvial plain surrounding Tiiiamook, through which the KUchls, Wiison, Trask, and 
Tillamook Rivers flow, Is deemed the most capable of yielding substantial quantities D 
of ground water to wells. 

D 
Distrjbufion 

DGround water is concentrated In the coarser lowland alluvial deposits along the Columbia 
River and the fringes of the Coast Range, particularly In the Tillamook area. The sand 
forming much of the narrow coastal belt ls generally too fine grained and too tightly 0compacted to confain much ground water. The large amount of precipitation foiling 
throughout the Coast Range has caused the sedimentary and volmnic rocks to weather 
to varying thicknesses of Impermeable clay In much of the ba1ln, with resultant rapid Drunoff. The runoff is aided by the steep •lopes characterizing much of the ba1in. 

More specific information is available as the result of the recent wall survey made In DColumbia County by the County Agent's office. Replies to questionnalre11ent to rural 
box holders throughout the county indicate that the most productive wells are lomted 
In the triangular lowland area extending from the vicinity of Scappoose to St. Helem, D
and northward along the lowlands to Columbia City and Deer Island. The largest con
centration of wells is between Scappoose and St. Helens. 

D 
Good producing wells ore also located In the alluvium along the lower reaches of the 
larger streams. These wells are most likely to produce inadequate supplies or to go 
dry during the summer and fall months. 0 

D 
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D Well1 In the 1lough area1 along the Columbia River are high producer.. The ma/orlty 
of thete well1 are for Irrigation purp0te1 and generally pump from tumpt. 

Depletlom 

The Ground Water kt of 1955 doe1 not require the regl1traflon of well1 tupplylng 
15, 000 or lea gallon1 per day (gpd) for dome1flc OT 1toclc use or for lawn1 or noncom
mercial garden• not exceeding one-half acre In area. Well1 tupplylng 5, 000 or lea 
gpd for any single lndurtrlal or commercial purpose lilcewln need not be regl1tered. 

Ground water right• for the North Coast Basin, as of September 28, 1960, are aalgned 
to 38 well1 and total 25 cf1. Thf1 amount• to an annual .depletion of 11,000 acre-feet. 
Of the total flow, l4 cf1 are for Irrigating l, JOO acre•, 10 are for municipal, O. 9 are 
for Industrial, and 0.2 are for fl1h purpons. A 1Ummary ol the ground water rlght1 for 
each of the three sub-basin• 11 listed In Table 15. 

TABLE 15 

REGISTERED• WRLLS 
Aa of September 28, 1960 

MAXIMUM 
NO, OF RIGHTS IN CFS LBGAL ANNUAL 

SUB-BASIN WELLS DEPLETION.. 
Irrigation Municipel Industrial Fish (Acre-Feet) 

4,91 Tillamook . 28 12.0 0 0 6,0~0
2 Nehalem 1 0 0.2 0 0 1 0 
3 Columbia 1.8 1+.9 0.10.9 4,?109 

TOTALS 13.8 10.0 0.1 ·10,880 0.938 
• Includea regiatered vall• for which parm1ta haYe been granted under the 

Ground Water Act ot 1955, 
•• Irrigation· depletion is based on uae ot 2l acre-teat per acre per year. 

lEGAI. RESTRICTIONS AND LIMITATIONS ON WATER USE 

The only restrictlon1on1treams In the North Coast Ba1ln are found within the Columbia 
tub-basin. By statutory decree of 1949, the following 1tream1 were withdrawn from 
appropriation and.from diversion or lnterropflon for any purpose except for protecting 
fish I ife therein: 

1. Clatskanie River and Its tributarle1. 

2. Klaskanlne River and Ifs tributaries. 

3. Lewis and Clark River. 

4. Tillasqua Creek (Big Creek) in Clatsop County. 
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Thi• withdrawal 11 not to affect any of the then exlaflng right• to appl'oprlafe or u• 0 
wafer, or any renewal•,,,. exten•iona thereof, or prevent appropriation and u• ol 
such water for dome1tlc, doclc, municipal, publlc parlc, or recreational pur~1. 0 

PRESENT WATER USE AND ASSOCIATED PBOB!.EMS 0 
Geneml 

0
Water right• are not neceaarlly an Indication of total u•. In many m••, ac:tual wafer 
u1e Is le11 than that f,,,. which fofal rlght1 are held. On the other hand, IOm8 u•r• do 
not hold rlghta. The fofal abundance of water compared to preaent wafer-u• right• for D 
the bo1ln in general 11 lllu1troted In the Tillamoolc sub-&a1ln. Tiiiamook River, one 
of the imaller rlvera In term• of annual flow, ha1 an average annual yield ol approxi
mately 292, 000 acre-feet, while the 1t1b-&a1ln ha1 consumptive 1t1rfoce right• for only 0 
189 cf1, which if u1ecl to the maximum legal extent would amount to 103, 000 acre-feet 
per year. 0 
Qome1t1c 

There ore 534 dome1tlc rlght1 f,,,. surface water within thl1 &a1ln totaling 58 as, the 0 
ma/orlfy being for O. 01 cf1. There are no domeatlc ground wafer rfght1 becou• the 
Ground Water kt of 1955 require• permlfl only for well1 exceedfn9 1$, 000 gpd pro
duction. ln:luded under domestic rlght1 are thoae granted for camp 11fe1, parb, and 0 
dock-watering purpose•. 

A quality problem a11oeloted with ground water throughout the &a1in 11 that ol a high D 
Iron content and general hardnen. Although Information 11 not available relative to 
domeatk ground wafer use throughout the bo1ln, 1peclffc lnfonnaflon ha1 bun ol>falned 
In Columbia County through the Exten1ion .Agent. Ground water que1tlonnalre1 •nt to D 
rural re1fclent1 have provided much valuable Information. 

0rt appaor1 that, although the wafer 11 often high In Iron content, It 11 dlll used by many 
people In the rural area•. There 110110 quite extenalve use of apring wafer lor domelflc 
purpo1e1 which ha1 proven much more mtialadOl'y from a quallty 1fandpolnt. D 
Oomeatk 1t.1pplle11 both 1t.1rface and ground water, are often Inadequate In many area• 
of the bo1fn during the late 1Ummer months. 0 
Municipal 0 
Columbia 1t.1b-ba1ln hold• 17 munldpal rfght1 totaling 107 cf1, Tlllamoolc aub-ba1ln 30 
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J right• totaling 70 cf1, and Nehalem sub-basin 1 I rights totaling 12 cf1. Warrenton 
holds right• for 46 cfs and Altorla 68 cfs, of which 26 cf1 were granted after September 

J 1960. 

Recent applications for municipal rights Include 5. r cf1 from the WH1on River 1y1tem 

J by the City of forest Grove, 38. 7 cfs from the Tra1lc River sy•tem by the City of Hlll1-
boro, and 16 cfs from the Nettucca River system by the City of McMinnville (Tobie 14). 

Surface water supplies ore generally of good quality with the water being very 1oft 
and low In total dissolved solids, although slight acidity Is present In some areas. 

There Is some use of ground water for municipal purpmes, although generally on o 
standby basis for use when surface flows ore either extremely low or high and turbid. 
An exception to this Is at St. Helens, which hos an underground water collecting system 
supplying o central well that is utilized year round. 

In general, munlclpallties have adequate supplies of satisfactory quality water after 
necessary treatment. 

lrclggtion 

There ore 362 1urface i"lgatlon rights In the basin totaling 119 cfs for slightly under 
9, 000 acres. Of these, over half, 234 rights for 67 cfs covering 5, 700 acre1, are In 
the Tillamook sub-basin. Ground water rights are for 14 cfs and 1, 100 acres, the 
mo;orlty of these also being In the Tillamoolc sub-basin. U. S. Deportment of Agri
culture estimates, based on preliminary agricultural census data for 1959, llst about 
10, 000 acres Irrigated within the North Coast Drainage Basin. Field estimates by the 
USDA Indicate 'that about 3, 000 acres are Irrigated from tidal estuaries and drainage 
ditches, mmt of which do not hold water rights. 

All Irrigation development wf thin the basin hos been aa:omplfshed on an Individual 
farm basis. Irrigation practices fluctuate widely depending upon weather conditions, 
with heavy increases Jn Irrigation pumpoge during extremely dry yeari. Except for 
high salt content of tidal water, no particular problem In quality of either surface or 
ground water for Irrigation purposes has been noted In the basin. Shortages hove been 
experienced, particularly in the Tillamook River area, during late summer months. 

] 

At the present time, there are no significant hydroelectric developments within the basin. 
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DWater rights for power total 23 cf•, of which J6 cf1 are on the Nestucca River and Its 
tributaries. 

0Appl icatlons by Tillamook County PUD for 1, 300 and 2, 300 cfs for Trask River water 
and 3, 700 cfs for Nehalem River water are now pending In the State Engineer'• office 
(Table 14). D 
Industrial D 
Nehalem sub-basin has Industrial rights totaling 16 cfs, Tiiiamook 14 cf1, and Columbia 
5 cfs. Many Industries along the Columbia River operate without water rights and D 
others, throughout the basin, use municipal wafer supplle1. The only Industrial ground 
water right In fhe basin, slightly under one c:f1, ls For a lumber company. 

D 
Present supplies are generally adequate for Industrial needs throughout the ba1ln, 
although there ore some problem• in dispo1al of industrial wa•tes, 01 dl11CUued under 
Pollution Abatement. D 
Mining 0 
Total mining water rights for the entire basin are lea than one-tenth of one cfs. D 
Present mining activities are associated with a clay deposit southeast oF Tiiiamook, two 
expandable shale deposits south of Vernonia, and 1and and gravel located along the 
main streams. These, and other mineral deposit•, are located on Plate 4. D 
Recregtjon u 
Although water-based recreation i1 very Important In the basin, water rights 1peclflcally 0for this purpose amount to only six c:fs, all in the Tillamook .ub-bmln. Right• have 
seldom been acquired to protect the use of stream•, lakes, or reservoirs for recreational 
uses. 0 
The area is perhaps most famous for its fine stream and coastal fishing, but also offers 
boating, water skiing, swimming, and clam digging among its water-based recreational 0activities. 

Lakes, reservoirs, and sfoughs within the basin have a combined surface area of under D
2, 000 acres. Coastal and Columbia boys contain more than 20, 000 acres, many of which 
offer fine boating. 

0 
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Eltlmated .almon and steelhead sports catches for principal stream• of the ba1ln for 
1958 were shown in Table 10. 

Fishing activity on the Nehalem main atem in 1958 averaged 164 angler trip• per weelc
end day and 55 angler trips per weekday during the peak of the steelhead season. The 
Game Commission reports a three-year average of approximately 170, 000 angler day• 
resulting in a cafch of 65, 000 salmon and 16, 000 steelhead within the ba1ln. 

Deer, elk, and small game populations ore based on a minimum water requirement. 
Waterfowl and furbearing anlmal1 require more water for their habitat, and are found 
In large numbers along the coastal bays and In the Columbia tidal marshlands. 

The 1958 deer and elk kill, and number of hunters participating, are •hown by eountle1 
In Table 16. 

COUNTY 

Clatsop 
Co lumbia 
Tillamook 

TOTALS 
PERCENT OF 
STATE TOTAL 

Tlllamoolc leads In deer kill with 4, 642 and Clatsop In ellc lclll, with 737. 

TABLE 16 

DEER AND EL!t KILL 
1958 

DEER 
Number Number or 
Killed Hunters 
1 ,l+67 3 , 981 

900 2 , l+i~l+,642 8,6 

7 , 009 15 , 078 

6 .0 6 . l+ 

Source • Oregon State 08118 Co11111hsion 

T otols show approximately one 
deer for every two hunters, and 
one elk for every nine hunters. 

ELI\'. Waterfowl hunteri averaged 
Number 
Ki lled 

737 
23 
92 

852 

12.2 

Number of 
Hunt en more than three birds per man 
6 ,5'1+7 during the 1958 season, accor
~5 

1,0 15 ding to the Gome Commission. 
? ,767 

18 .3 Recreational focllltles available 
to th• public Include nine forest 
camps, all located within the 

Siuslaw National Forest In Tiiiamook County. There are, In addition, 14 state parlcs, 
I1 county porks, 6 roadside rest areas, and approximately 40 boat landings. 

As an indication of consumptive water requirements, the U. S. Forest Service estimates 
this use on notional forest lands within the basin at 22 gallons per man day. On this 
basis, the 66, 500 man days of use of national forests within the basin Jn 1960 would 
have required nearly 1,500, 000 gallons, over four acre-feet, of water for consumptive 
purposes. 

Wildlife 

There are no water rights for wildlife within the basin. Wildlife needs vary a<:qH'ding 
to species and are met from the streams, lakes, bays, sloughs, and marshlands. 

Big game species of the basin include block-tailed deer and Roosevelt elk, with a few 
white-toiled deer occurring in the bottom lands along the lower Columbia River. TheJ 
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State Game Commiaion reports production of Oregon'• bJg game as being dependent D 
directly upon the type and condition of the habitat In which they exl1t. The opening 
of western Oregon fore1ts by fires such as the Tlllamoolc Burn, and by extensive clear 0cvttlng, hos contributed to an increa1e In the we1tern 0-egon deer populations. 

Ring-necked pheasant, valley and mountain quail, blue and ruffed grou1e, fantail 0
pigeons, mourning dovei, and bru1h rabbit1 repre1ent the small game 1pecle1 of the 
basin. The ma/ority of waterfowl species normally found In western Oregon occvr in 
the North Coa1t area, with feeding, resting, and wintering concentrations oa:urrlng 0 
In the lower Columbia Ri..,er, Sand lake, and Youngs, Nehalem, Tiiiamook, and 
Netarts Boys. Adjoining farm lands also hold substantial waterfowl populations at 
various time1. 0 
Furbearers of economic Importance are mink, beaver, and mu1lcrat. The three most 
recently completed trapping seasons produced on average of 620 mink, r, 980 beaver, 0 
and 3, 540 muskrats with an annual pelt value to the basin averaging nearly $27, 000. 

The principal problem connected with wildlife In the basin, at the present time, 11 D 
that of animal damage In areas of reforestation, e1peclally within Tiiiamook burn areal. 
This damage 11 generally caused by deer, elk, and rodent1, the latter being prlnclpally 
rabbits and mountain beaver. D 
Damages hove run as high as 80 percent of total tree.plantings in certain areas In pa1t 
year1. Special hunts held by the Game Commi11lon in cooperation with the G-egon State D 
Board of Forestry hove helped reduce damage. Thl1 continue• to be a problem, however, 
with a survey conducted in th9 spring of 1960 1howing an overall average for animal [j
damage within the previous year amounting to 24 percent in the Tiiiamook County por. 
flon of the reforested burn area, and 21 percent In the Clatsop County portion. Between 
40 and 50 percent of the trees dossed as damaged were In the severe damage or dead [J
category. 

DFish life 

Surface water rights for fish in the basin total 126 cfs, with 83 In the Columbia iub Dbasin, 25 In Nehalem, and 18 in Tillamook. Anadromous fish species in the basin in
clude spring and fall chinook, silver, blueback, and chum salmon, steelhead, cvtthroat, 
and brown trout1 and Columbia River smelt, 1hod, and white and green sturgeon. Resi D
dent fish include cutthroat, rainbow, brown, and eastern brook trout, and largemouth 
bass, yellow perch, bullhead catfish, black and white crappie, bluegill, and pumpkin. 
seed sunfish. 

Plate 9 shows the spawning distribution of spring and fall chinook, silver and chum 
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.almon, and steelhead trout. Native cutthroat trout are also found in nearly all the 
tributaries of the coastal rivers of the ba1ln. Only those ttreamt known to be utllized 
by silver .almon are Indicated, although this species generally u1e1 all available feeder 
1treamt. Spring chlnook are generally found only In larger streams and consequently do 
not appear within the Columbia sub-basin, while fall chi nook utll fze some of the smaller 
streams and ore more widely distributed. Steelhead, like silvers and cutthroat, are 
present In alma.I all of the smaller trlbutarle1 which are accessible. Chum .almon are 
found principally In the Columbia River and Tiiiamook Bay tributarle1, with smaller 
numbers present in many other 1tream1. 

Estimate• of species and races of 1almon entering the Columbia River are made by adding 
commercial landings to the Bonneville Dam counts. It is believed these represent mini
mum figures because of the difflrultie• In determining lower tributary 1pe1wner1. The 
ten-year average reported for 1950-1959 is: apring chinook, 206, 6001 rummer chlnook, 
142, 0001 blueback, 225,5001 and summer 1teelhead, 263, 600. Similar data 11 not 
available for fall chinook, silvers, chums, and winter steelhead. Incomplete average 
estimates of fol I chi nook entering the river during the .ame ten-year period Is 333, 000. 
Average commercial landings have been about 66, 000 sliver• and 21, 000 chums for 
1950. 1959. In 1956 the population of winter rteelhead In the lower Columbia River 
was ertimated at 180, 000. 

The Fish Commission hos reported estimate• made of runs of certain fish for 1pecific year1 
and periods of time for Tillamook Bay and the Nehalem River. These were bared on 
tagging studies conducted by the commission, using stati1tical anoly1e1 of tag or mark 
recoverle1. 

The sliver 1almon run into Tillamook Bay during the period August fS to November 27, 
1951, was estimated to be between J3, 000 and 70, 000 fish. The run In the Nehalem 
during the periods September 1 to O:tober 14, and November 1 to November 20, 1952, 
was estimated to be between 45, 000 and f J1, 000. 

In 1953 the commission made a tagging study in Tillamook Bay to determine the number 
of salmon and steelhead available to the commercial f11hery, the period of 1tudy being 
August 23 to December fO. These e1timote1, which with minor exceptions appl led to 
fish returning to their streams of origin were1 fall chlnook, 15, 5001 1llvers, 22, 0001 
chums, 54, 0001 and steelhead (incomplete) B, 000. 

O:eon sportt fishery hos increased from an average for the 1949. f954 period of 24, 000 
fish to a 1955- 1958 average of over 90, 000. Sport fishing ii alto enjoyed from dockl, 
jetties, beaches, and boots for ling cod, flounders, surf perch, herring, rockfiah, and 
English 1ole. 

Shellfish in the North Coast Basin are of value for both commercial and 1port1 catch. 

u 33 



D 

DWATER SUPPLY, USE, AND CONTROL 

DFive species of boy dams are dug by sport and commercial diggers In bays oF the basin. 
Annual commercial landings of boy clams along the entire coa1t during the period 
1950-1959 averaged 121,000 pounds. It is estimated that the sports take Is equal Dto, or greater than, the commercial harvest. Approximately 55 percent of these ore 
taken In the North Coast Basin. Average annual commercial landing of razor clams 
during the same period was 186, 000 pounds, with the sports toke varying From 288, 000 0 
pounds in 1958 to only 72, 000 pounds in 1959. Over 95 percent of the razor dam 
harvest In Oregon is taken principally in the 18-mlle stretch of open beach from Seaside 
to Astoria. 

The Research Division of the Oregon Fish Commission conducts fishery Investigations In 
the Columbia River portion of the North Coast Basin. This work is performed u1fng 
federal funds From the Columbia River Fishery Development Program. Scattered sections 
of most of the tributary streams For this portion of the Columbia were surveyed during 
the peak of silver spawning in every year since 1949 to obtain on Index ol abundance 0 
of spawning populations. 

0A dam and weir provided with upstream and downstream trap• wa1 constructed on Gnat 
Creek in 1954 for further study of natural spawning of salmon and steelhead. The study 
includes measuring the survival of hatchery-reared fingerlings relea1ed Into Gnat Creek, 0determining the effects of varying flows on the production of young fi1h, and determining 
the efficiency of reproduction by permitting known numbera of adult 1pawner1 to ascend 
above the weir. 0 
In addition to the Gnat Creek weir, four hatcheries In the North Coast Basin are oper
ated by the Fish Commission. These ore located on Big Creek, North Fork Klallcanlne DRiver, Foley Creek (a tributary to the Nehalem), and Trask River. The Big Creek and 
Kloskanlne hatcheries have recently been enlarged under the Columbia River Fishery 
Development Program. Over 61 mlllion salmon and steelhead fingerling• hove been 0released from these four stations during the period 1951 to 1960. 

The Oregon Game Commission has made experimental hatchery plants of young 1teelhead 0
in the Wilson River. In the 1958-59 season, approximately 30 percent of the boat angler 
catch and 20 percent of the bank angler catch resulted from planted hatchery fiih. The 
commission has provided nine boat launching facilities for angler access areas, either by D
itself or in cooperation with other pub I ic bodies. They own and operate two fish hatch
eries, a new one-half miWon dollar steelhead plant at Gnat Creek, and the older station 
at Hebo on Cedar Creek, tributary to Three Rivers, which produces trout, steelhead, and 0 
salmon. 

The Game Commission reports that a major difficulty in the Nehalem and Columbia sub 0 
basins has been logging operations, especially during spawning seasons for anadromous 

0 
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STREAM LOCATIOlf FLOW 
CFS 

TILLAMOOK SUB-BASIN 

WATER SUPPLY, USE, AND CONTROL 

fl1h. Other problems Include periodic fl1h loae1 In the Necanlcum River at Sea1lde 
resulting from dome1tk and lndu1trlal waste In the ltream, and occasional lo•e• re-
1Ultlng from a lack of dlaolvecl oxygen during iummer low flow period• when water 
temperaturH ore high. 

Table 17 show1 de1lrable minimum flow1 to maintain fl1h life, recommended by the 

1'ABLE 17 

DlSIRABLB MIHIMUM FLOW TO MAI'NTAIN FISH LIFB 

J 

J 

STREAM LOCATIOR FLOW 
CFS 

TILLAMOOK StJB..BASIH 

Crucent Lake Outlet 4.o 
Blectric Creek Mouth 0.2 
Fall Creek Oceanaide 1.0 
Ourtiss Creek Sand Lake 1.0 
Little Neatucca River Head or tidevstar 23.0 
Little ffastuccs River Boyer 1.0 

Austin Creek Mouth 2.0 
Bear Creek Mouth 2.0 
Kellow Creek Mouth 1 . 5 
Louie Creek Mouth 1.0 

Baxter Creek Mouth o.~Sourgrsu Creek Mouth o. 
Pheasant Creek Mouth 0.2 

South Fork Mouth 5.0 
Squaw Creek Mouth 1.2 

Miami River Mouth 35.0 
Moss Creek Mouth 1.0 

Neekowin Creek Mouth 4.0 
Alder Creek (Butte Cr.) Mouth o.6Hawk Creak Mouth o. 
Fall Creek Mouth o.4 
Jim Creek Mouth o.4 
Kingston Creek Mouth 0.2 
Levis Creek Houth 0.2 
Prospect Creek Mouth 0.2 

Neatucca River Below Beaver 110.0 
Alder Creek Nouth 1.0 

Buck Creek Mouth o.4 
Rock Creek Mouth 0.2 
Wood Creek 

Bay Creek 
Mouth 
Mouth 

0.3 
7.0 

Bear Creek Mouth 10.0 
Beaver Creek Mouth 13.0 

East Beaver Creek Mouth 10.0 
Bear Creak Mouth 1.0 

West Fork Mouth 3.0 
Ti~er Creek Mouth 0.2 

Boulder reek K:>uth 3.0 
Cedar Creek Mouth 2.0 
Clear Creek Mouth 1.0 
Elk Creek Mouth 14.o 
Farland Creek Mouth o.6 
Farmer Creek Mouth 3.0 
George Creek Mouth 1.5 
Horn Creek Mouth 1.0 
Mina Creek Mouth o.a 
Moon Creek Mouth 12.0 

East Creek Mouth 6.0 
Sailing Creek Mouth 0.3 
Testament Creek Mouth 10.0 
Three Rivers Mouth 37.0 
Tony Creek Mouth 3.0 
West Creek Mouth 1.0 
Wolf Creek Mouth 3.0 

Tillamook River 
An1erson Creek 

Below Bewley Cr. 
Mouth 

15.0
o.4 

Fawcett Creek Mouth 2.0 
Ki 1Ua11 Creek Mouth 1.5 
Munson Creek Mouth 1. 5 
Simmons Creek Mouth '.>.0 

MouthSouth Prairie Creek 
Above Gold er.Trask River 
MouthGold Creek 
MouthNorth Fork 
MouthSouth Pork 
MouthBut Fork 
MouthEdwards Creek 
Above L. If. ForkWilaon River 
MouthBear Creek 
MouthBeaver Creak 
MouthCedar Creek 
MouthDevils Lake Fork 

Devils Lake Fork Above Blliott Cr. 
Elliott Creek Mouth 

Blk Creek Mouth 
Fall Creek Mouth 

MouthFox Creek 
MouthLittle North Fork 
MouthNorth P'ork 
MouthSouth Fork 

NEHALBN SUB-BASIN 

Jetty Creek 
Nehalem River 

Beneke Creek 
Buster Creek 
Cook Creek 
Cronh Creak 
Fishhawk River 
Foley Creek 
Huabug Creek 
lfehalem River If, Fork 
Oak Rench Creek 
Rock Creek 
Salmonberry River 

Selmonberry R. If, Fk. 
Soapstone Creak 

COLOMBIA SOB-BASilf 

Arch Cape Creak 
Columbia River 

Bear Creek 
Beaver Creek 
Big Creek 
Claakanie Rher 
Fox Creek 
Gnat Creek 
Klaakanine River 

11'.laakanine R. H. P'k. 
Klaskenine R. S. Fk. 

Levis and Clark River 
Merril Creek 
Plympton Creek 
Tide Creek 
Youngs River 

Elk Creek 
Necanicu.m River 

v ....... n1A,,_ R . R. vi. , 

Mouth 
Mouth 
Mouth 
Mouth 
Mouth 
Mouth 
Mouth 
Mouth 
Mouth 
Mouth 
Mouth 
Mouth 
Mouth 
Mouth 
Mouth 

Mouth 

Head ot tidewata1 
Head ot tide"ate1 
Head or tidewata1 
Head or tidewate1 
Head or tidewatel 
Head or tidewate1 

Mouth 
Mouth 
Head ot Udewata1 
Head ot tidewate1 
Head of tidevate1 
Head or tidewatei 
Head or tidewat~l 
Hear Cannon Beec 
Mouth 
MA..+h 

0.3 
90.0 
3.0 

70.0 
30.0 
16.0 
1.5 

100.0 
0.1 
0.1 

10.0 
20.0 
1.0 
1.0 
6.0 
3.0 
1. 5 

25.0 
16.0 
7.0 

2.0 
200.0 

5.0 
12.0 
1a.o 

.o 
5.0 

20.0 
5.0 

35.0 
3.0 

25.0 
30.0 
10.0 
10.0 

10.0 

5.0 
5.0 

30.0 
25.0 
2.5 

12.0 

10.0 
10.0 
15'.0 
2.0 

10.0 
2.0 

15.0 
12.0 
25. 0 

e:.oLi 
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Fish and Game Commissions. These flows are lower Hmits and are ba1ed on the suppo~ 
sltlon that flows In excess of these minimums will occur during periods of fish migration. 
These flows are greater in many Instances than average low flow season discharges. 

Optimum water temperatures for spawning vary with the different species. Spring 
chinook usually spawn from late August into CXtober at water temperatures between 50 
and 60 degrees Fahrenheit. Fall chinook usually spawn from CXtober until December 

!ISi 

-- - --t-+---+----l 

FIGURE 9, Seasonal pattern of water temperature
for the Clatskanie River near 
Clatskanie, 19~2. 

Indicative of all streams In the basin, although the extreme values undoubtedly vary 
from area to area. 

Gravel removal operations also cause problems for fish life. In the lower stretches of 
the rivers of the Tillamook sub-basin they have reduced spawning areas, destroyed eggs, 
and caused undue siltation on numerous occasions. 

Pollution Abatement 

Water quality stations In the North Coast Basin ore maintained principally along the 
Columbia River as shown in Plate 6. 

The State Sanitary Authority lists 16 existing public and semi-public sewerage works 
within the basin. Of these, six discharge raw or untreated sewage into streams or bays. 
These do not all present pollution problems, however, due to strong tidal action and 
high flows of the Columbia River. Eight other communities require additions to present 
facilities or construction of new facilities, and two communities have adequate systems. 
Present sewerage works include two with lagoons, four with primary treatment, and 
four with secondary treatment. 

with peak spawning occurring at temper
atures between 45 and 500 F. Silver 
1almon peak spawning occurs In December 
at water temperatures near 45° F. 

figure 9 indicates the seasonal pattern 
of water temperature variation for the 
Clatskanie River near Clatskanie during 
1952. This shows the highest temper
atures, in this case above 7<1' F., 
occurring in July and August and lows 
to 35°F. In January. Continuou1 
records such as this ore available for 
only three streams, all In the Columbia 
sub-basin. This pattern is probably 
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WATER SUPPLY, USE, AND CONTROL 

The Sanitary Author I ty reports no ma/or lndu•trlal waate dl1po1al problem• In the basin 
at the present time. Minor pollution has, on ocm1ion, been caused Jn the Nehalem 
and Tillamook 1ub-ba1in1 by industrial plants, gravel operatlon1, and log pond drainage. 

WATER CONTROL 

flood Control 

Flood control problem• within the ba•in ore usually handled by the Corps of Engineers 
at the request of local agencie1. Flooding oa:urs principally near the mouths of the 
ma/or lfreams. Other areas Include a strip from below Seaside to the vicinity of Warren
ton, lowlands and Islands along the Columbia River which hove not been iufflclently 
diked, and scattered portion• along the main streams of the basin where gradient• are 
relatively flat. 

A ma/or Corps of Engineers' program includes the lower Columbia River and covers over 
45 locations from the Willamette to the mouth of the Columbia. Worlc on this project 
ls slated to begin In 1961, with Initial construction fn this basin to be at the mouth of 
the Clatskanie River. Other authorized pro/ects throughout the basin ore df11CUaed In 
the wb-basin section•. 

Also slated for Initial construction in 1961 11 the Sklpanon River Watershed Pro;ect. 
This Is sponsored by the Warrenton Dune Soil Conservation District and Clatsop County 
under the provisions of the Watershed Protection and Flood Prevention kt. 

Figure 10 shows generalized locations of areas having water control problems of 
drainage and er01ion In the North Coast Basin. Flood problems are generally within 
the drainage area, although additional minor problem• exist along portlona of the 
ma/or streams. 

Shiftfog sands in the vicinity of Nestucco Bay are dogging the mouth of the Neltucco 
River, thereby increallng flooding In the area. 

Drainage 

As listed In Table 6 and shown in Fi9t1re 10, a majority of the arable acreages within 
#he North Coos# Basin have either drainage or er01ion problems. Seventy-five thousand 
of the total 178, 000 arable acres within the basin are daued as lands sub;ect to the 
presence of excess wetness or to overlow. 
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WATER SUPPLY, USE, AND CONTROL ~ 
Cen1u1 of Irrigation data for 19501how1 that about 40 percent of the l"lgated ac:reage 
was artlficlally drained and, In addition, 

DRAINAGE 

It was e1tlmoted that about 29 percent of 

WATER EROSION D 

D 

D 

0 
D 
0 
0FIGURE 10. Generalized location or land having water control problems or 

drainage and water eroaion. 

the irrigated land needed additional drainage. The same censu1 e1tlmated that drainage 0 
water was a source for 37 percent of total Irrigation within the ba1ln. 

0 
Ero1lon 

Table 6 and Figure JO also point out area1 with dominant erosion probleim within the 0 
basin. These Include lands subject to water erosion, which applle1 mainly to the arable 
lands within the basin and includes 16, 000 acres In Tlllamoolc sub-basin, 6, 000 acre• 
In Nehalem sub-basin, and 52, 000 acres In Columbia iub-basln. Water erosion or flood 0 
ero1ion problems vary from moderate to 1evere along Inland areas and along the Columbia 
River. Mueh of the forest land In the basin is subject fo water erosion If Improper man
agement techniques are used. 0 
Severe wind erosion Is a problem In certain area1 along the coast. Much work ha1 been 
done In stabilization of sand dune1, especially In the Clat1op County portion, with worlc 0 
also presently being carried out In Tiiiamook County. 

0 
0 
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1 POTENTIAL WATER USE AND ASSOCIATED PROBLEMS 

D Oom11tlc 

Future dome1tlc need1 In the balln vary con1lderobly between 1ub-ba1ln1. No particular 
problems ore fore1een at thi1 time for Columbia and Nehalem sub-ba1in1, although 
Columbia 1ub-ba1in could possibly experience a substantial increase in population due 
to overflow from Portland or to a 1ignffleant increase In lndu1trlal activity In that area. 
The Tillamook sub-basin area faces o pouible 50 percent fncrean In water use for 
domestic and municipal purpmes in the next 20 to 25 years. 

D Future domestic needs throughout the barln will probably have to be supplied, In most 
cases, from organized water districts urlng surface flow1. Although there 11 a sfgnfffr:ant 
use of ground water for domestic use In the northern portion of the ba1ln, thl1 11 not 
expected to increase to a very large extent due to the poor quality of this woter through. 
out the area. 

] 
Municipal 

D 
Substantial increases in demand wlll require many municipalities to supplement present 
supplies through storage or from additional sources. lncrean1 In demand may ba brought 
about by industrial development If not by population growth. 

J 
The cities of Forest Grove, Hillsboro, and McMlnnvllle, all of which lie out1lde the 
basin, have made pre I imlnary lnvestigatfons of plans for u1ing rivers of the North Coait 
Basin for municipal supplies. The rivers Involved are the Devf11 lake Fork of the Wiison, 
the Middle Fork of the No·th Fork of the Trask, and the Ne1fucca above Meadow lake. 

] These are diS1CU11ed in more detail in the sub-basin section and auoclated damsltes ara 
shown on Plate 10. 

] 
Irrigation 

All of the lands clo11ed by the U. S. Department of Agriculture as arable within the 
North Coast Basin are also dossed as potentially Irrigable without regard to the present 
agricultural use of the land or the economics involved. Trends in irrigated land use for 
the three counties from 1939 through 1959 are shown In Figure 11 which shows a leveling 
off during the last five years. The USDA reports that because the climate of the North 
Coast Basin is conducive to the production of gross and legume forage crops for pasture, 
silage, and hay, these have become the predominant crops. These crops rustain dairy 
and livestock production, which is a source of over 70 percent of the agricultural income 

D 
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of the basin. About 85 percent of the land irrigated II In hay and posture and It Is 

•A .000..---.---.---.--~ 
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FIGURE 11 • Acreage of 1rr1getedland by counties, 
l939-i959. 

anticipated that future expansion of Irrigation 
will continue to be predominantly for the pro
duction of theae two crops. 

It Is believed that Irrigated acreage will continue 
to Increase In the future, although this will be 
I lmlted by physical and economic factors. Part of 

the land l• presently In forest• and the economic 
feasibility of clearing much of thl• land wlll be 
questionable. It Is anticipated that most irrigation 
development will be I lmited to the 97, 500 acres 
presently In cropland and pasture. In some areas, 
there would be a further limitation on availability 
of summer water for Irrigation pur~e• unleu 

r---

storage I• provided. From an economic standpoint, 
expansion of the market for llvestoclc products will probably be the most Important 
factor influencing irrigation development. 

IRRIGABLE LANO 

9U••eASIHa 

1 T1LLAMOOK 

........... __. .............«.& 

FIGURE 12 . Generalized location or 
irrigable land. 

The general location of Irrigable land within the 
basin is indicated by Figure 12 which Includes 
presently Irrigated lands. According to the USDA, 
nearly oil arable lands In the North Coast Basin 
are al10 considered irrigable. 

Potential power development within the North 
Coalt Basin is shown In Tobie 18 which lists the 
potential as derived by the U. S. Geolo9lcal Survey 
for the Nehalem, Trask, Wiison, and Nestuc:ca Rivers. 
Although there are wafer rights for small power de
velopments on other stream• In the basin and other 
proposals, 01 shown In the potential water develop
ment projects .wmmory in the Appendix, It I• believed 
the USGS summary is the best elf#mate available of 
mo;or potential development• within the basin. 
North Coad power development• could furnish peaking 

power to the Northwest Power Pool during the winter when Columbia River flows ore low. 

With full development of these four streams, total continuous power generation would 
range From 109, 000 kilowatts (KW) to 135, 000 KW depending upon the Nehalem River 
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J alternative used. This would result In a total average annual energy production of 
from 958, 000 megawatt hours (MWH) to 1, 179, 000 MWH. If then plant. were 
operated to provide winter peaking power only, the November through February1 

1 
J STREAK 

Nehalem (1)
Nehalem (2)
Nehala111 (3) 
Wilson 
Traak (4)
Neetucca 
(1) Five da• • 

TABLE 18 

UNDEVELOPED POWER POTENTIAL 

POWER POTENTIAL 
CONTINUOUS WINTER PEAltING 

KW KWH Period KW MWH 

?2,~oo 6~7,000 Nov-Kar 170,000 616,l:lOO 
5"0, 00 4 5",000 Nov-Mar 128,000 465",000 
76,000 
28,300. 

666,000 
248,000 

Nov-Mar 
Nov-Feb 

162,000
3,000 

696,000 
240,000 

11+ ,300 125",000 Nov-Mar 41,040 148 1 000 
16,000 140,000 Nov-Feb 47,000 137,000 

on Nehalem River 

APPROXIMATE 
RESERVOIR 
CAPACITY 

Ac. -Ft. 
1,900,000 
1,000,000 

38,000 
250,000 
200,000 
190,000 

(2) Gravity diversion to Colu111bia River 
(3) Pumped storage diversion to Columbia River 
(4) Five dame on Trask River 
Source I USGS 

] 
power generation would range from 299, 000 KW to 363, 000 KW, again depending 
upon the Nehalem River alternative used. The resultant average annual energy proM 
duc:tion would range from 990, 000 MWH to 11 221, 000 MWH. 

Plate 10 show:s the site locations for ma/or pro/ects which have been Investigated by 
public or private agencies in recent years for power development, municipal water 
supplies, or combination projects Including flood control and l"lgatlon. 

lndusfrlgl 

Although there Is considerable Industrial potential In the ba1ln1 there ore no major 
needs for Industrial water right. from surface or ground water suppllea 1een at this time. 
In the Columbia sub-basln1 much Industrial water I• taken from the Columbia River and 
It ls expected this will continue to be the aue In future development due to the rela-
fi vely unlimited supply. Most of these u1ers do not hold lnduitr;al rlght1. 

Both the Citle1 of Tiiiamook and Astoria would have to Increase their municipal supplies 
In order to meet any heavy Increases in Industrial use. Thi• could come under either 
municipal or Industrial water rights and1 In the case of Tiiiamook, would probably have 
fo be developed by means of storage on one of the principal Tiiiamook Bay tributary 
streams. Astoria has rights for a considerable Increase of wafer supply1 ba1ed primarily

D on potential Industrial uses. 

0 
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0Based on its timber resource, the Nehalem 1ub-bo1ln ho• con1fderable potential for 
Industrial development related to wood procealng. 

0 
Mining 

D
Preliminary plan• are under way for the development of Janel depoilt1 In the bed of 
the Columbia River near Its mouth and adjacent bay1. These depo11f1 contain appreciable 
quantities of magnetite, an ore of Iron. The quantity of water neceaory for extracting D 
or smelting operations has not been determined but would probably be obtained from 
the Astoria 1y1tem. 

0 
There I• 1ome poaibllity of the location of a reduction plant In th• lower Columbia area 
to treat the numerou• depoilf• of llmonlte, on ore of Iron. Metollurglcal, a1 well 01 

tonnage problem•, have yet to be oven:ome. Water requirement• for mining and for 0 
reducing the ore to pig Iron would be modelf and much ol the water could be 1alvo9ed 
and recycled. 0 
Although unlikely becaul8 of preaent plant• nearby, there fa the poalblllty ol an alum.. 
inum plant being e1tobll1hed In the basin for the reduction of ferruginou1 bauxite. 
Wafer requirement• for mining would be nominal but a reduction plant wovld require LI 
large quantltie1 of wash ond procea wafer. 

0No appreciable Increase In water use 11 foreseen for the mining and procealng of other 
known mineral de~lts. 

D 
Reccegtion 

[I
The basin ha• many areas in whkh potential development of water-bol8d recreation Is 
a ma/or factor. Tillamook County i• considering an Increase in area of some of their 
county parka. Columbia County ;, working toward e1tablilhment of a county parlc 1y1tem. 0 
The Oregon Boord of- Fore1try ha• adapted a multiple-u1e policy For date fore1t land1. 
The Forestry Board feels that other uses may be deemed either commensurate or com. 0patible to the growing of forest products or more to the public interHt than the yield 
of forest products. long-range development plans Include determination of land• for 
recreation purposea in cooperation with local agencle1, Including but not limited to the 0
followingi 

l. Campground development and use for the general public. 0 
2. Summer camp development and u1e for youth organization•. 

0 
42 0 



] 

J 
0 
D 

0 

D 

0 

] 

0 

WATER SUPPLY, USE, AND CONTROL 

3. Designated and regulated hunter and f i1herman camping. 

4. Aesthetic value confined to lands abutting public highway• and lands 
abutting lalces, reservoirs, and major stream• adaptable to recreational 
development and use. 

5. Boat landings conf lned to lakei, reservolr11 and major •treami. 

Due to the fact that much of the itate ownership covers area1 of either clear.a1t lands 
or the Tillamook Burns, much of the land Is not well 1ulted at present for recreational 
development although organizational camps have been ertabllihed by varlou• groups. 
The Forestry Board has listed potential development 1ite1 along the Wiison and Traslc 
Rivers which are described In Chapter Ill. 

A Pacific Coort recreation survey for the National Parle Service conducted In 1958 recom. 
mended several areas for development along the north coa1t of Oregon. 

The U. S. Forest Service estimates that recreational use of national foreat land• wlthln 
the basin Ir expected to Increase about 7 times by 1976 and 20 time• by the year 2000. 
Consumptive water use for recreation ls expected to fncreo1e at this or a greater rate 
which would amount to at least 90 acre~feet per year within national forelf1 In the basin 
by the year 2000. 

The University of Oregon, Bureau of Municipal Research, ha• stated that lncreoaes In 
population, leisure time, personal income, and greater mobility have contributed to 
the growth of the tourist Industry. Expendlturei for recreation purpose• have lncreand 
twice as fast during the post decade a• har the grou national product. Forecasts Indicate 
continuation of these trends with the result that any community which poaeae1 natural 
recreation facilities may expect to benefit economlcally. A further Important trend l• 
the increasing popularity of house trailers and o great interest in participation sports, 
such as water skiing and boating. This has created a demand for trailer porlcs, small 
boat harbors, and developed reservoir areas. 

Use of Oregon state parks fs shown in Figure r3, illustrating trends for overnight camping 
and day use for the period 1953 to 1959, with pro/ectfons to 1969. The low value for 
present and contemplated future use of Saddle Mountain State Parle ref lect1 the trend 
towards utilization of coastal and stream area1, rather than porks devoted primarily to 
picnicking and sightseeing. Overnight camping at Oswald West Pork is limited by the 
nature of the physical layout, wherea1 Cape lookout has a good potential for expansion 
for overnight campers which, it is predicted, will cause it to surpon the camping use of 
Fort Stevens by the year 1962. Day use of Cape lookout, Oswald West, and Ecola State 
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0Parlc1 wa1 very nearly identical In 19590 Pro/actions indicate doubling the use of 
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FIGURE 13. Annual use of state parks, day visitors and Gvernight c8111pers, from 1953 to 19~9 

projected to 1969. 0 
Cape Lookout by 1969 but only a slight Increase In the use of Ecola State Park. a 
Wildlife a 
Water quantity or quality problem• relative to wildlife are minor In the forest lands. 
Multiple-use development and improved logging practice on both private and public 
forest lands will help preserve the wildlife habitat. Waterfowl and forbearing animal• 0 
utilize excessively wet and poorly drained areas, and further drainage developments 
could reduce the habitat available for those animals.. [J 
fish Life D 
Because the North Coast area serves as a principal recreation area for stream and 
coastal fishing for much of the middle and lower Willamette Valley population areo1, 0fishing pressure will undoubtedly continue to increase rapidly a• measured by angler 
trips per year. The U. S. Forest Service statistical foreco1t of future angler use of 
the Siuslaw National Forest and other comparable areas states that the angler use will 0Increase over 4 times by 1975 and over J2 times by the year 2000. 

As population increases, new developments increase the probabil lty of stream pollution. aSewage and organic materials lower the dissolved oxygen content, which is an essential 
factor in fish health. Heavy stream siltation also creates problems, especially during 
egg incubation times. 0 
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The Fl1h and Game Commfafon1 are active in research pointed toward• determining 
adequate minimum needs relative to flow1 and temperatures for maximum development 
of fish life. Table 17 listed their recommended minimum flow• for major streams in 
the North Coast Basin. 

D The Fish Commission report• that trend• In harve1tlng of salmon, Including both river 
and ocean troll catch, Indicate the decline in salmon fishing 11 related principally to 
silvers. Average annual Oregon landings for silverr arer 1925-1935, 4. 7 mllllon 
pounds, 1936-1945, 3. 5 million pounds, and 1946-1956, 2. 4 million pounds. During 
the .1ame periods, the chinoolc salmon averagea werer 1925-1935, 2o 0 mlll Ion pounds, 
1936-1945, laS million pound11 and 1946-1956, 2.2 mlllion pounds. 

The commission believes much of the difference Is probably due to changes In stream 
habitat brought about by such activities as logging, road building, gravel removal, 
Irrigation, and pollution. Due to their habit of ascending the smaller, easily modified 
tributaries to spawn, these activities affect 1ilvers more than chinoolc. The majority 
also remain in the smaller streams for one year, making them quite susceptible to 
effects of siltation, floods, low flows, and high water temperature.. Steelhead are 
affected In much the same manner a• 1llver1 and, In addition, remain In the tributarle1 
up to three years. 

Stream surveys have shown an average of one log /am per mile for all coastal streams, 
and over two per mile on the Nehalem. 

Operations creating silt problems, such as logging and gravel removal, not only result 

0 In smothering of spawning beds but also lcill off some food organi•ms. This effed may 
also extend Into estuarine areas, causing damage to oyster populatlom by reducing the 
"1et" of larval oysters. 

A large escapement to spawning grounds does not guarantee a large returning run. On 
the other hand, comparatively small escapements followed by favorable stream conditions 
can produce large returning runso Studie1 in Washington and Oregon have shown sfgnf. 
ficant correlations between low summer flows and the production of yearling silvers and 
two-year old steelhead, as well as the catch of adult sllveri three years later. 

Pollution Abatement 

Pollution abatement will probably assume an increasing role in the use of water in the 
basin as populations increase. Although no heavy population lncreasH are forecast for 

0 the North Coast Basin, certain areas will face the need for new or larger sewerage systems. 
According to the State Sanitary Authority, sewage treatment will eventually be needed 
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WATER SUPPLY, USE, AND CONTROL a 
0at Astoria, Nehalem, Warrenton, and Wheeler. No compliance dotes hove yet been 

set for Installation of such facllitie1. There or• no special statutes which apply speci
fically to the control of pollution in the basin. 0 
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J GENERAi. 

Location god SizeJ 

l 
The Tillamook 1ub-ba1in include• all of the North Coa1t Basin south of the Nehalem 
River watershed (Plate r). Thl1 ls the largest of the three sub-basins with an area of 
959 square mites, 36 percent of the total area of the North Coo.t Basin. 

Approximately 90 percent of the 1ub-ba1ln lle1 In Tillamoolc County, 6 percent In 
Yamhill County, 3 percent In Washington County, and less than 1 percent In Polk 
County. 

The western boundary of the sub-ba1ln Is the Pacific Ocean and the northern boundary 
Is the divide between the Nehalem River watershed and the headwaters of the Miami1 

Kllchls, and Wilson Rivers. The eastern boundary and port of the 1outhern boundary 
is the Coast Range divide. The remainder of the southern boundary 11 the divide be
tween the drainage area• of the Neskowln and Salmon Rivers. 

Stream System 

There are seven ma/or 1tream systems within the Tillamook sub-basin. Each enters the 
Pacific Ocean by way of a coastal bay, five into Tillamook Bay, and two into Nestucco 
Bay. Those entering Tiiiamook Bay are the Miami, Kilchil, Wilson, Trask, and Tilla
mook Rivers. Those entering NHtucco Bay are the Nestucco and little Nestucca Rivers. 

D 
There are also over 20 smaller named stream systems which empty directly Into the 
Pacific Ocean. The total length of the coast line In this sub-basin 11 approximately 45 
miles. 

D 
There are approx lmately r, 420 miles of strearm In the sub-basf n, of which 1, 160 miles 
are perennial In nature (Table 2). The eight major stream• and their lengths are as 
follows: Miami, 14 miles1 Kllchls, 14 miles, Wilson, 33 miles with the Devit• Lake 
Fork extending on additional ro mile11 Trask, 18 miles with the North Fork extending 
an additional 12 miles1 Tillamook, l 8 mlles1 Nestucco, 53 miles, Three Rivers, r31 
miles1 and the Little Nestucca, 20 miles. 

Proflies of these streams, showing elevation verius stream mile, are shown on Plate 2. 
The average gradients for these streams vary from 182 feet per mile for Three Rivers to 
23 feet per mile for the Kilchis River. Table 19 lists gradients of the ma/or streams In 
the sub-basin. 
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D 
TABLE 19 

TILLAMOOX SUB-BASIN 
STREAM GRADIENTS 

STREAM LENGTH 
Kiles 

ELEVATION 
DROP 
Feet 

AVERAGE 
GRADIENT 
Ft/Hile 

Little Nestucca River 
Nestucce River 
Three Rivers 
Tillamook River 
Trask River 
North Fork Trask River 
Wilson River 
Devils Lake Fork Wilson River 
Kilchis River 
Miami River 

20 
53 

:« 
18 
12 
33 
10 
14 
14 

800 
1,975
2,370

720 
265 

6Z6 
81+0 
~151, 80 

40 

,a~ 
l+O 
15 
46 
25 
84 
23 

120 

0 
D 
0 

Oimate D 
Average annual precipitation in the Tillamook 1ub-ba1in ha1 the widest range of any 
of the sub-basins, varying from leu than 70 inche1 on portions of the eastern edge of 
the sub-basin and 80 inches along a portion of the western edge to approximately 150 D 
inches In the central portion near the northern boondary. There Is a 9eneral lack of 
uniformity in areal distribution of rainfall within this sub-basin. Monthly distribution, 
however, ls quite uniform with approximately 80 percent of the total precipitation D 
occurring during the six-month period from O:tober through March. 

DPrecipitation averages by months were shown in Figure J for the representative 1tatlon 
at Tiiiamook. December and January are the months of highest rainfall while July 
and August ore the lowest. This Is the general pattern for the entire North Coalt Bo1ln. 0 
The overage annual snowfall Is 471inches at lees Comp and 5 Inches of Tillomoolc. 

0Temperatures are not extreme in this sub-basin, with Tillamook having a recorded 
minimum of 0 degrees Fahrenheit and maximum of ro1° F_ with o mean of 51° F./ 

0Temperature variations by month were shown in Figure 2. 

The average length of season without killing frost I• 140 days near Lee1 Camp and 182 
days at Tillamook. 0 
Pgpulation 0 
The Tillamook sub-basin has slightly over one-fourth of the population of the entire 
North Coast Bosin. The 1960 population estimate for this sub-basin is 17, 100. Tillamook [I
is the largest city with a 1960 population of 4, 240, followed by Garibaldi with 1, 160, 
Bay City with I, 000, and Rockaway with 770. 

0 
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5.000 
In recent years, the population has continued to Increase 
as a result of the logging of burned timber and an In

• .000 crease in cheese production. The tourist Industry, fishing, 
forest products Industries, and agrla1lture all hove had 
some part In the expanding population. 

The trend In population growth of the Incorporated cities 
within this sub-basin Is shown In figure l4• 

1.000 

The City of Tiiiamook hos hod the steadiest growth of 
any of the incorporated cities In the entire basin. It Is 
the only city, other than St. Helens, which has not 

FIGURE 
14 

' ~~P~~~~;~~r~~=~d 
declined In population during any census period since 
the turn of the century. The average rate of growth by 

~~~~ 0 !u~~b!!i~~- decades since l900 has been just under 600, with a 
1900 1960- • lesser rote In the thirties due prlnclpally to the fire, 
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0 

] 

Population estimates for unincorporated towns with over lOO persons ore: Netarts 6001 
Pacific City 3501 Twin Rocks 3001 O:eanside 2251 ldaville, Beaver, Hebo, and Clover
dale 200 each, and Manhattan Beach l50. 

Tillamook County is the only one of the three principal counties to show a steady popu
lation increase (Figure 3). Although not entirely within the sub-basin, the change In 
county population is Indicative of that for the sub-basin. 

Between l900 and 1920, the population of Tillamook County doubled. Development 
of a prosperous and stable dairy industry aided growth. Dairying continued to expand 
after 1920, but a more Important factor In the population Increase was the expansion 
of the lumber industry. This was halted in l933 by the first Tillamook Burn. Popula
tion increase from 1930 to l940 was slight. By the late l930's, logging was again well 
under way with salvage operations on the burn being quite successful. Nearly 01 many 
workers were employed In logging in l939 as In 1929, although less than half as many 
were working in sawmills. 

INCO,.~O,.ATS.D CITltc• 

and a greater rote during the forties. Bay City hos shown o steady increase since 1940, 
with Rockaway and Garibaldi declining after 1950. 

ECONOMIC FACTORS 

land Ownership 

land ownership for the North Coast Basin was summarized in Tobie 4. 
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0The Tillamook sub-basin contains approximately 960 square miles, of which about 20 
square miles are water areas. The state owns about 40 percent of the sub-basin, 26 
percent is federally owned, J percent is in county and city ownership, and the re 0maining 33 percent in private or other ownershipo 

Most of the federally owned land in the sub-basin is In the Siuslaw National Forest, D
which is the only national forest In the North Coast Basin. 

D 
Timber 

An estimated 900 square miles, 94 percent of the sub-basin, are in commercial forest D 
lands. 

Western hemlock is the predominant species in the western portion of the sub-basin, 0 
with Douglas fir being predominant in the central and eastern portions. Some sltka 
spruce is found in the western portion along with minor amounts of red older. D 
The State Board of Forestry estimates the net allowable annual cut for their lands in 
the Tiiiamook sub-basin at 28 million board feet. It is expected that this will be de
creased to approximately 25 million board feet in 60 years, doubled the following D 
decade, and increased to 83 million board feet at the end of JOO years. This repre
sents approximately 40 percent of the commercial forest land within the Tillamook 
sub-basin. Most of these lands were acquired following the Tillamook Burns of 1933, D 
1939, and 1945 and consequently much of the land is currently in the reforestation 
stage. 

YEAR 

1951 
1952 
1 9~ 
1955 
1956 
1957 
1958 
1959 
1960 

D 
Table 20 shows log production and 

TABLE 20 
stumpage values for the Siuslaw 

LOG PRODUCTION AND STUMPAGE VALUE National Forest for the years 1951 
SIUSLAW NATIONAL FOREST WITHIN 

THE NORTH COAST BASIN through l 960. In 1959 there was a 

ANNUAL CUT 
Mi l lion BM 

16 
31 

~~ 
37 

~~ 
40 
65 
45 

cut of 16 million board feet and in 
STUMPAGE VALUE 

Thousands of Dollars 1960, 45 million board feet. This 
125 is for an area of approximately 250 
409 D410 square m iies. 
338 
704 
633 It is important to note that stumpage 
734 

1,026 
value and log production figures can

9~8 D9119 not be compared directly for any given
Source• USDA , Forest Service year since timber sold in one year 

usually is logged over o period of [J
several years following the sale. 

Further, stumpage figures are not true indicators of timber value because of a number 
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of foctora that influence the difference between a:Jle price and market value of timber. 

For example, timber that Is overripe, low grade, or dl1eased may not hove a high 
stumpage value, but if utilized In pulp and paper production wlll yleld an end pro
duct of high value. 

On the other hand, high-grade timber that brings premium prices at the mill may have 
a relatively low 1ale price on the stump because of high road building and logging 
costs. 

A third situation would be a good grade of timber having a high value both on the 
stump and at the marlcet. 

These and many other factors Influence the relationship between stumpage value and 
true market value of timber, so the values cited In Table 20 should only be used to 
Indicate the relative magnitude oF timber soles In national forests. 

The estimated allowable annual cut for national forest lands Is 50 million board feet, 
based on a 100-year rotation age. 

Agcirultuml I.ands 

Agrlcvlture constitutes an important economic resource within this sub-basin. According 
to statistics furnished by the U. S. Department ol Agrlrulture, this sub-basin Is second 
In total acreage of lands suitable for cultivation, but First In number of acres falling 
within the classifications of good and very good arable land. There ore 46, 160 acres 
classed as land suitable for cultivation, of which slightly more than 20, 000 acres ore 
within land Classes I and II. 

As is true throughout the North Coast Basin, llvestoclc products account For the malor 
share of the gross agricultural income. Dairy products, In turn, account for approxi
mately 90 percent of the livestock products total. Tillamook County ranks First In the 
state with respect to both the value of dairy products sold and the amount of mlllc pro
duced, although It has less land in farms than almost any other county in the state. 
Other livestock and livestock products include hogs, sheep, chickens, and eggs. Minic 
farming is also of some importance in this sub-basin. 

Agricultural lands lie primarily in the Tillamook Bay area, along the Miami, Tillamook 
and Nestucca Rivers, and in the vicinity of Sand Lake and Nestucca Bay. Principal crops 
are hay and pasture which support livestock. Other crops include vegetables and horti
cultural specialties and small amounts of Fruit, nuts, grains, and seeds. 
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DMinero ls 

Known mineral resources in the entire basin are shown by area on Plate 4. D 
A clay deposit, aggregate, and deposits of sand and gravel are found within this 1ub
basin. The clay is used in the manufacture of drain tile and the aggregate and sand 0
and gravel are used for road and building materials. According to the State Deport
ment of Geology and Mineral Industries, there are no other known economic mineral 
resources. D 
A small quantity of gas was encountered In a 2, 532.foot-deep exploratory oil well 
drilled in 1910 about five miles southeast of Tillamook. No further exploratory oil D 
drilling has been done. 

More detailed geological examination would be necessary to determine if other mineral D 
deposits exist in the sub-basin. 

D 
Fish Life 

0All coastal streams within the North Coast Basin are closed to commercial fishing except 
Tillamook Bay, which has a commercial chum salmon fishery From November I through 
November 30. Other salmonids are caught incidental to the chum salmon fishery, and 0some ocean fishing is carried on From the area, particularly for Oungonese crabs. These 
are the most important economically of all the shellfish, and Tillamook Bay landings 
have remained relatively constant in recent years at 10 percent of the total 0-egon 0landings. Native oysters are found only in Netarts Boy on the entire 0-egon coast, 
and Pacific or Japanese oysters are cultivated extensively in Netarts and Tiiiamook Boys. 
A relatively new commercial fishery is for cocldall-size pink shrimp. These are also 0taken as a sport catch in some of the beach areas of the sub-basin. 

[]
Industry 

Nearly all industry within the sub-basin is connected with processing of either timber [l 
or agricultural products. The major concentration of industry within the sub.basin Is 
located in the vicinity of Tillamook Bay. 

0 
Four mills in the immediate Tillamook area, which produce plywood, wood chips, and 
lumber, require an annual volume of 175 million board feet of logs. Three of these 
mills regularly employ over 100 persons. There ore also many smaller operations in D 
the sub-basin. 
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D 

Cheese manufacturing, for which Tiiiamook ls famous, Is the 1econd largest Industry 
of the sub-basin. There i1 one cheese plant In Tillamook which regularly employs 
over 100 persons. 

Tillamook ls the only seaport in this sub-basin. Its major traffic is In rafted timber. 
Table 21 lists freight traffk in 1959 for Tlllamoolc Bay and Bar. These figures, howD ever, are for traffic reaching only as far as Hobsonvllle and do not include Internal 
traffic. 

0 TABLE 21 

TILLAMOOK BAY AND BAR FREIGHT TRAFFIC 
195'9 

COMMODITY COABTWIBE TOTAL 
Receipts 

1 
Shipments 

Fish and shellfish products, edible 4-5'3 
Wood and paper· 37, '30 

TOTALS 37,583 
Note1 All values are in short tons 

2, 11t8 lt~334-,9 2 

2, 1i.e 35',4-35 

0 Source! U. S. Armr, Corps o! Engineers 

0 
In recent years traffic across the bar has decreased sharply. Part of the reason for this 
Is attributed to rough water conditions at the entrance to the bOy channel, which are 
prlmarlly due to the partially unprotected bay entrance. 

0 The presently existing north jetty offers protection from the north, but winter storms 
are mostly from the south and regular coostwlse water service Is hard to provide. Delays 
to vessels awaiting favorable conditions to enter the bay are costly, and In some c:ases 

D barges have had to be towed baclc to Astoria to wait for better conditions. 

Protection of Tiiiamook Boy's entrance channel with a south lefty would be helpful to 
sport and commercial fishing, shipping, and pleasure booting. 

Congress has authorized the Corps of Engineers to study navigation conditions at Tilla

D mook Bay and Bar to determine if improvements at the entrance and In the bay are 
economlc:ally feasible. 

D 
Recregtion 

0 

Recreation makes an important contribution to the economy of the sub-basin, based pri
marily on the combined factors of excellent fishing and the multiple attractions of the 
45 miies of coastline. 

The area Is readily accessible to the mid and lower Willamette Valley populations. 
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People also come from throughout the state and out of state to enjoy the fishing, D 
hunting, scenery, and park facilities. 

0The amount spent by sportsmen Is difflcult to estimate, but constitutes an appreciable 
share of the income For many of the restaurants, motels, and stores in the area. 

The Porks and Recreation Division of the State Hi9hway Department conducted a l#udy D 
of Fort Stevens, Cope Lookout, and Honeyman State Parks to determine their effects 
on surrounding areas. This study was diSCtJssed In Chapter I and some ol the statistics 0wlll be repeated here because of the inclusion of Cope Lookout, the largest state park 
in the sub-basin. The overage number ol person• per party was five, with an overage 
expenditure of $1. 50 per person per day within 25 miles ol the porks. The visits 0
averaged slightly over two days in length. According to the Highway Department, ol 
the estimated total annual expenditures ol $2, 752, 000 within 25 miles of the parks, 
the portion directly attributable to the parks was $1, 652, 000, or about 60 percent. 0 
Present and pro;ected future use of state porks was indicated by Figure 13 which shows 
Cope Lookout as having the second highest present usage by both day visitors and over 0 
night campers, and the highest rote of increase predicted for the future. 

a 
Troosportotion 

Federal, state, and county roads provide a good transportation system in the sub-basin. D 
Passenger service is provided by bus lines and freight service by trucks and railroads. 
Three airports serve local and transient light planes. 0 
Water transportation has now been reduced to small shipments of peeler logs from 
Tillamook Bay to Grays Harbor and the Columbia River plywood milts. The proposed 
improvement of Tillamook Boy with construction of the south ;etty would increase 0 
shipping by protecting the entrance to the bay and decreasing rough water conditions 
over the bar. [) 

SURFACE WATER SUPPLY 0 
[IStreamflow records of more than one or two years exist only on the Wilson, Trask, and 

Nestucco Rivers (Plate 6). The station on the Trask River became inactive in 1955 so 
the records were extended by direct correlations with the Wilson River. The gage on Dthe Nestucco River was just below Meadow Lake and had a drainage area of only 12 
square miles. Therefore, flow records were established for the Nestucco River at its 
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J mouth by a precipitation-runoff correlation. Similar correlations were prepared for 
the Miami, Kllchis, Tiiiamook, and Little Nestucm Rivers. All flow recordi were 

J established for a common base period from 1933 through 1958. In each COM, It wa• 
necessary to project both gaged and correlated figures to the river mouth 1lnce tidal 
Influences prohibit actual gaging near the mouths of rivers. 

Annual yields adjusted to the mouth are shown In Figure 15 for the Wiison, Trask, 

TRASK AIVl!:R TILLAMOOK RIVER 
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FIGURE 15. Annual yields of major stream systems in Tillamook sub-basin, 
~933-1958. 
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Tiiiamook, and Nestucco Rivers for the base period which includes the low and high years 
of record. The largest of these streams, the Nestucca River, has varied In annual yield 
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from 745,000 acre-feet In 1941 to 1,437,000 acre-feet in 1956. The smallest, the D 
Tillamook River, varied from 209, 000 acre-feet in 1939 to 422, 000 acre-feet in 1933. 

D 
Distribution 

0
Yield distribution by months Is shown For the Wilson, Tra1lc, Tillamook, and Nestucca 
Rivers in Figure 16. Since no flow records were available For the Tillamook or Nestucco 

DTRASK l'llVIEl'I TILLAMOOK fUVIER 

30()()~--------~ 

0 
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6 2.000 

WILSON AIVIEl'I NIESTUCCA l'llV.:R 

--------. 4.000.-------------. 

0 
[l 

0 
FIGURE 16, Average mont hly discharge e t t he mout h of major stream& 

in t he Ti llamoo k sub-ba s in, 1933- 1956 . 0 
Rivers, their distribution was assumed to be the average of that For the Wltson and Trask 
Rivers, based on similarity of vegetation, soil, geology, topography, and precipitation. 0 
Peak flows occur during December, January, and February, reflecting heavy rainfall 
during those months following saturation of the ground by the late fall rains. Snowfall 
in the higher areas is not sufficient to materially affect spring runoff and ground water 0 
storage is slight, with the result that the streams reach very low flows during July, 
August, and September. 0 
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J 
J Extremes 

Although some portions of the sub-basin ore sub;ect to flooding from long, heavy rains, 
flash f loads from thunder storms ore not generally experienced. The highest Instantaneous 

g .... f--·t--1--l 
I 

i
I ....,____,___ 

=-:;::.:::- ·''" "''''·''·''" 

flow of record on the Trask River, 20, 000 cubic feet per second (cfs), oc:rurred In December 

] 1933. The minimum flow of record, 42 cfs, 
occurred In October 1952. 

J The dally pattern of discharge during the 
wafer year of minimum instantaneous re
corded flow, 1953, for the Trask River 
is shown In Figure 17. The distribution 
of flow exhibited by the plot illustrates 
the peaks In flows that occur In winter, 
particularly January, and the extremely 
low flows during late summer and foll. 

FIGURE 17 . Dai ly discha r ge pa t t ern of t he Trask The Trask watershed is representative of
River near Til l amook fo r t he water 
year having t he minimum ins tantaneous much of the Tillamook sub-basin. This 
flow of record, 1953 . 

is substantiated by similar charts developed 
for the Wilson and Nestucca Rivers which exhibit nearly identical characteristics during a 
critical water year. 

D Oepfetjona 

Diversion points for all water rights in the North Coast Basin are located as 1hown on 
Plate 7. A detailed summary of these rights listing number, location, use, quantity, 
stream, and priority date is available from the State Water Resources Board. 

The four streams carrying the greatest percentage of the 235 cfs of Vfoter rights within 
the sub-basin ore the Wilson, Trask, Tiflamook, and Nestucca Rivers. These rights, 

0 as well as those on the Miami, Kilchis, and Little Nestucca, are summadzed by use and 
stream in Table 22. Miscellaneous, as used In the table, applies to all remaining tribu
taries whose rights ore combined with those of the JXJrent stream or boy. 

Of the total 235 cfs in water rights, 188 cfs are consumptive. The three principal con
sumptive uses and their rights are municipal 70 cfs1 irrigation 66 cfs1 and domestic: 33 cfs. 

D Other consumptive rights ore for recreation and industrial uses. The principal noncon
sumptive uses are power 28 cfs, and fish 19 cfs. 

If all of the consumptive surface water rights within the sub-basin were used to the 
maximum legal extent, approximately 103, 000 acre-feet would be diverted from the 
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TABLE 22 

SURFACE WATER RIGHTS SUMMARY 
SUB-BABIN 1 - TILLAMOOK 

USE STREAM CP'S 
TOTAL 
RIGHTS 

DomHtiC 

Municipal 

Irrigation 

Industrial 

Neakowin Creek and Misc. 0.1 
Little Nestucce River end Misc. 1.o 
Nestucca and Misc. 8. 5' 
Sand Lake end Miao. 0.1+ 
Neterts Bay and Misc. 
Tillamook River and Miao. 

o.g
o. 

Trask River and Misc. 
Wilson River and Hise. 
Kilchia River and Hise. 

i•3 
o:~ 

Tillamook Bey and Misc. 4.1 
Misc. ~ 

TOTAL 33.0 

Neskowiri Creek and Misc·. 2.7 
Nestucca River and Misc. 
Sand Lake and Hise. 

5'·1
2.1 

Tillamook River and Misc. 37.8 
Kilchis River and Hise. o. 5' 
Tillamook Bay and Hise. 8.6 
Hille. 12.8 

TOTAL 69.6 

Neskowin Creek and Misc. 
Little Nestucca River and Hise. 
Nestucca River and Misc. 
Sand Lake and Hise. 
Tillamook River and Misc. 
Trask River and Misc. 
Wilson River and Misc. 
Kilchis River end Hise. 
Miami River and Misc. 
Tillamook Bey end Misc. 
Misc. 

TOTAL 

Little Nestucca River and Misc. 
Nestucce River and Hise. 
Sand Lake end Hise. 
Tillamook River and Hise. 
Wilson River and Hise. 
Kilchis River and Misc. 
Tillamook Bay and Misc. 
Misc. 

TOTAL 

1.~ 

2~: 5' 
4.5' 

10.9 
11 .6 

5'. 5' 
2.3 
0.7 
1.4 
o.6 

66.9 

1.o 
1 .1 
0.2 
0.3 
0.2 
2.9 
5'·7 
2.2 

13.6 

Recreation Nestucca River and Misc. 
Netarts Bay end Misc. 
Misc. 

0.1 
5'.0 
~ 

TOTAL 5'.6 

Power Nestucca River end Misc. 
Wilson River and Hise. ~ 

TOTAL 16.7 

Fish Nestucce River and Hise. 
Neterts Bay end Hise. 
Tillamook River and Hise. 
Trask River and Misc. 

TOTAL 

14.4 
0.2 
0.1 

---3..!..2 
18.6 

GRAND TOTAL 224.0 
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J streams each year. Although this Is Far less than the average annual yield of the 
streams In the sub-basin, shortages do exist due to the low summer flows at the times 
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l.egel depletion rights by stream mi les of 
major streams in Tillamook sub- basin es of 
September 1960. 

water use for the following reasons: 

of heaviest use. 

Patterns of legal depletion 
rights by stream mlles for the 
four principal streams are shown 
in Figure 18. Ma;or depletion 
potentials exist on the Wilson 
River between mile 2 and mile 4, 
totaling six cfs for domestic use 
on minor tributaries and six cfs 
for irrigation. Ma;or rights In 
the Trask RI ver system are on 
Mill Creek which has total rights 
for about five cfs, and on Gold 
Creek, four cfs for fish. In the 
Tillamook River system, there 
are municipal rights of 32 cfs on 
Fawcett Creek and 6 cfs on Kill lam 
Creek. The Nestucca River has 
rights totaling about 70 cfs, more 
than any other stream in the sub. 
basin. From mile 25 downstream 
to the mouth, a consistently 
heavy use pattern is seen. Major 
depletions occur along the main 
stem and the major tributaries. 

While these depletion diagrams 
show the total of all water rights, 
they do not jndicate the actual 

0 1. lrrigatjon use depends upon the pattern of rainfall occurring during the 
year, the availability of water for irrigation during the year, and the use 
pattern of each individual irrigatoro 

D 
0 

2. Some irrigation rights may be filed with the knowledge that low flows of 
the streams have been appropriated and that subsequent rights can be exer
cised only during high flow periods. 

3. Not all water diverted for consumptive purposes is consumed. 
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D4. Water for nonconsumptive purposes, such as power and fish life, becomes 
available for other uses at downstream locations. 

0
Supplemental rights are not shown on either the depletion diagrams or the water rights 
summary table. 

D 
GROUND WATER SUPPLY 

0 
Geology 

A generalized ground water geology map of the mo/or rock units, and their estimated D 
yields, Is shown on Plate 8. This map also shows a geologic cross section and locations, 
and specific capacities of various water wel II. 0 
The Tillamook sub-basin is predominantly made up of volcanic rocks consisting of basaltic 
lavas and tuffs which form the backbone of the Coast Range. These rocks are exposed 
along most of the large streams in eastern Tillamook County, attaining thicknesses of D 
6, 000 to ro, 000 feet along the Trask River from the mouth of its canyon to Its forks. 
The rocks are relatively impervious, are often weathered to thick layers of clay, and acontain little ground water. The steep slopes and narrow valleys of the region facilitate 
rapid runoff. 

Sedimentary rocks, also relatively impervious and yielding small quantities of ground D 
water, crop out along the western part of the sub-basin. Wells penetrating these rocks 
of marine deposition to any great depth ore likely to tap salty water. The rocks consist 0mainly of shale, sandstone, and conglomerates, with lesser exposures of siltstone and 
claystone. Much local gradation and interbeddlng occurs. Heavy precipitation has 
caused these rocks to weather to varying thicknesses of clay near the surface, making 0
them more impermeable. 

Alluvium of sand, gravel, and terrace deposits make up much of the narrow coastal belt D
and the lower valleys of the larger streams. Beach sand deposits, where thick enough, 
store some fresh ground water above the underlying saline water. The Tillamook low
land plain, through which the Kilchis, W;/son, Trask, and Tillamook Rivers flow, makes D 
up the largest single alluvial area in the North Coast Basin. Well records indicate that 
this alluvium generally consists of layers of clay, sand, and gravel. The sand and 
gravel units produce good quantities of ground water. 0 
Distribution god Yield 0 
Based on geological factors and available information from well records, the highest 
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1 present ond potential ground water yield 11 found In the Tiiiamook plain. Mort oF 
the remainder of the sob-basin is believed to be low In grovnd water production

J capability. 

Four municipal well• In or near Tillamook hove productions ranging from 400 to 1, 300 n gallons per minute (gpm), with corresponding specific capacities (gpm per foot of draw
down) from 6 to 20. 

The apparent lack of domestic use of ground water Is believed due to more dependable 
and better quality surface supplies, especially springs. Known supplies of ground water 
ore moderately hard and fairly high in Iron. 

Depletions 

A summary of ground water rights for the entire North Coad Basin was shown In Table 15. 
Ground water rights for the sub-bo1in, on file In the State Engineer's office as of Sep
tember 28, 1960, total 17 cfs. Of this total, 12 cfs are for the irrigation of 1,000 acres, 
and 5 cfs are for municipal purposes. The maximum legal annual depletion amounts to 
6, 000 acre-feet. These figures represent the total capacity cl the wells as stated by the 
owners under the terms of the Ground Water kt of 1955, and are not necessarily the 
amount of water the well• withdrawo 

The majority of these wells are In the Tillamook area. Although no ground water obser
vation wells are known to be In the basin, withdrawal by wells compared to the total 
amount available Is negligible. Available data indicate 'that the recharge rate is relaD tively rapid, particularly in the Tillamook area. 

Ground water levels range from 13.5 to 58 feet below the ground surface for the four D municipal wells cited above. The water table in this area Is generally lowest during 
late summer and early fall, and highest during late winter and early spring. 

PRESENT WATER USE AND ASSOCIATED PROBLEMS 

0 
u Domestic surface water rights in this sub-basin total 33 cfs. The largest group of these 

is on the Nestucco River, 8 cfs, followed by the Wilson River, 6 cfs, and rmamook Bay 
and miscellaneous tributaries, 4 cfs. Water districts and private water companies hold 
domestic rights for 2 cfs in this sub-basin. Most of these latter rights have been taken 
over by municipal systems in recent years. 

6l 
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aSurface water In the Tillamook wb·basin Is of good quality while ground water 11 
generally poor, being high in iron content and hard. There Is often a deficiency In 
surface and ground water supplies along the Tillamook River during the 1Ummer months. D
Available information Indicates little domestic use of ground water In this ...,b-basin 
but from 200 to 300 families use 1prlngs. 

0 
Municipal 

D 
Municipal rights for surface water total 70 cf1 and ground water rights for this use 5 cfs. 
Table 23 shows public water supply data for cities and towns within the sub-basin. a 

TABLE 23 

PUBLIC WATER SUPPLIES 
TILLAMOOK SUB-BASIN · 0 

MAXIHUM 
POPULATION AVERAGESYSTEH WATER RIGHTS 

SYSTEM TREATMENTSOURCE SERVED CAPACITY OUTPUT CP'S 0Type Adequate mgd mgd Burf aoe Ground 
Bay City Streams A Yes 850 1.00 0- -ABeaver Stream Yea 0 0-- - g:~6ACape Mears Stream Yes 0-- -

ACloverdale 2.00Stream Yes 200 0--
Fairview Streams, 

wells A Yes 1,230 1.90 0.70 0.96 2.30 
Garibaldi AStreams 1,000 1.00 lt.71Yes 0.50 0 

0Hebo ASpring Yes 0.25 050 - -
Ki lchh Stream. A 1.00Yee 0-- -Long Prairie Stream A 200 0.01Yes 03.00-
Neskowin Spring A Yes 03.65- -
Netarts Water Co. Spring A 100Yes 0.30 0- -. -

-
Netarta Water District Spring A Yes 0.70 0 

- 0 - -
Oceanside Spring A Yea 300 - - --
Pacific City Streams -- - -- 2.5z
Rockaway Stream A Yea 0 
Tillamook 

5.7- - -
Streamq,
Well A Yes 5,000 5.00 2.50 37.80 2.59 

Tillamook County
Creamery Association A o.ltoStrea111 280 0.50 0.05 0 

Wilson R. Farmer's 
Yes 0 

AWater Company 2.00Stream Yes 0 
Woode 

"- -· 
Stream, 
spring A Yea - - -- -

Note1 A = Chlorination 0Source• Oregon State Board ot Health 
Oregon State Engineer 

aTillamook water rights include two on Fawcett Creek, tributary to the Tillamook River, 
which total nearly 32 cfs. uThe Tillamook system serves a population of approximately 5, 000 with a maximum 
system capacity of 5 million gallons per day (gpd) and on average output of 2.5 milllon 
gpd. The only treatment required for this system is chlorination. 0 
Garibaldi holds municipal water rights for f Ive cfs from Struby and Electric Creeks, 

0 
62 D 



J 
l SUB-BASIN INVENTORY Till.AM OOK 

l tributaries to Miami River and Cove In the northern portion of Tillamook Bay. The 
Garibaldi system serve• approximately 1, 000 people, with a maximum system capacity 

] of 1 million gpcl, two cfs, and an overage output of 0.5 million gpd. Chlorination 
Is also the only treatment required In this system. 

J Bay City serves a population of 850 and has municipal water rights for one cfs from 
sorface flows. Its supplies come from Doty, Patterson, and Vaughn Creeks. 

D Municipal supplies are generally adequate, although some areas have had problems 
In the past. Surface water Is of good quality white present sources of ground water 
are fairly high In iron and moderately hard. 

lccigatjon 

Irrigation rights form the second largest group of water rights in this sub-basin. They 
total 67 cfs for the irrigation of 5, 700 acres from surface flows and r2 cfs for the irri
gation of r, 000 acres from ground water supplies. Surface irrigation rights for this 
sub-basin are more than double those of either of the other two sub-basins. 

The Nestucca River and its tributaries account for the largest share of these surface 
Irrigation rights with 24 cfs. The Trask River has 12 cfs for Irrigation and the Tiiia
mook River has J 1cfs. 

There are no lcnown quality problems associated with these rights but shortages often 
occur during late summer months, prlnclpally in the Tillamook River area. 

D Power 

Power rights in the Tillamook sub-basin total 17 cfs, ranking it first In the North Coast 

0 Basin. The majority of these rights are located on the Nestucca River and its tribu
taries, with a total of f6 cfs. The largest of these is a right for 6 cfs. on Bible Creek 
which enters the Nestucca at mile 33. Other streams having power rights are Boulder

D Creek, with 3. 5 cfs, and tributaries of Three Rivers, with 4 cfs. The remainder ore on 
small tributaries. 

Industrial 

Industrial water rights for surface water in this sub-basin total 13 cfs. As in the other 
portions of the basin, many industries obtain water from municipal supplies and do not 
hold individual rights. There are no industries using large amounts of water. Major

Li 
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0water-using industries with rights ore dairy foods processing five cfs, manufacturing five 
cfs, rock and sand and gravel operations two cfs. Other industrial rights are for milts 
and fish processing operations. The ma;or concentration of water-using industries is 
in the Tillamook Bay area. D 
Water supplies ore adequate during the winter season but some areas run low during 0
the late summer months, especially along the Tillamook River. Surface supplies show 
some coloration ofter heavy rains. 

0 
Mining 

0 
Mining water rights within the sub-basin total less than one-tenth of one cfs. Existing 
mining operations ore confined to sand and gravel, stones, and clay with water require
ments being negligible. 0 
The principal problems associated with sand and gravel operations ore disturbance of 
gravel beds used for fish spawning and turbidity in the streams which is detrimental to D 
some downstream users. 

0 
Recreation 

aThe total surface water rights for recreation in the Tillamook sub-basin is less than six 
cfs, of which five cfs are from Netarts Bay and tributaries. Howe~er, the value of 
water to recreation is not measured by the amount of rights held. Recreation is divided 
principally between coastal beaches and fresh water streams, lakes, and reservoirs. 0 
There are approximately 58 lakes and reservoirs in this sub-basin with a total surface 
area of 410 acres. There are also four major bays in the sub-basin. These are Tillamook 0Boy with 8, 400 acres of surface area, Netarts Boy with 2, 300 acres, Nestucca Bay with 
830 acres, and Sand Lake which is actually a cove or bay with 450 acres. Meadow Lake, 
high in the headwaters of the Nestucca River, is the only major mountain lake in this 0area. It has an area of 93 acres and is partially man made, having had its natural 
elevation raised in the early years of this century in order to make It more attractive 
as a fishing area for a private club. a 
Other natural lakes in the sub-basin are located within a mile or two of the coast. The 
largest of these is Lake Lytle. 0 
There are five state parks In the Tillamook sub-basin, including 1,400-acre Cope lookout, 
the third largest park in the North Coast Basin. There are nine federal forest camps, 0 
located primarily In the Siuslaw National Forest. Additional recreation areas include 
eight county parks and four roadside rest areas. 

0 
64 D 



J 

] 

J 
u 

0 
0 

LI 

SUB-BASIN INVENTORY TIL.LAM OOK 

In addition, there ore approximately l6 boat landings within this sub-basin. The 
Siuslaw National Forest is located in the southern portion of the sub-basin and has a 
good stand of old growth timber, providing a unique setting for general sightseeing 
and recreation purposes. 

The Tillamook sub-basin provides many fine streams for sports fishing as well as bay 
and ocean areas for both sport and commercial fishing. The estimated sport catch of 
salmon and steelhead in the North Coast Basin was shown in Table 10. It is seen from 
this table that the Nestucca River and Boy accounted for 7, 500 salmon and steelhead 
or 24 percent of the sport catch for the entire basin in 1958. Other important salmon 
and steelhead areas in the sub-basin are the Trask and Wilson Rivers and Tillamook 
Bay. The Tillamook sub-basin JOlmon and steelhead sport catch in 1958 accounted for 
63 percent of that for the North Coast Basin. 

The kill of deer and elk in l958 for the three principal counties in the North Coast 
Basin was summarized by county in Tobie 16. The deer kill in Tillamook sub-basin 
accounts for a ma;or portion of that shown for Tillamook County. 

Wildlife 

There are no water rights for wildlife within this sub-basin. The streams and coastal 
areas are widely used by game animals and waterfowl. The larger animals hunted, 
in the order of their kill, are deer, elk, and bear. Smaller animals hunted or trapped 
include muskrat, beaver, mink, coyote, bobcat, raccoon, and the ma;ority of the water
fowl species normally found in western Oregon. Beaver are trapped generally along 
the mo;or streams throughout the sub-basin. Muskrats ore generally found dose to the 
coastal areas, inhabiting the eastern portion of Tillamook Bay, Sand Lake, and Lake 
Lytle. The coastal lakes and bays are also used by waterfowl as feeding, resting, and 
wintering areas. 

The upper portions of the Kilchis, Wilson, and Trask Rivers have been opened by the 
Tillamook Burns and contribute to the increased western Oregon deer population. 

Deer and elk are a problem in the areas which have been recently reforested because 
they nip the growth buds of the young trees. The State Board of Forestry and the State 
Game Commission ore working together to alleviate this problem. Included in these 
efforts have been seasons for antlerless hunts. 

An indication of the distribution of deer and elk in the area is the annual kill, which 
was listed by counties in Table 16. 
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0Fish Life 

Surface water righb for the propagation of fish in this sub-ba•ln total 19 cfs, which is 0the least amount in any of the North Coast sub-basins. There are two fish hatcheries 
in the sub-basin. One is on Cedar Creek, a tributary of Three Rivers, and is operated 
by the Game Commission which holds o 13 c:fs right for the hatchery. The other is 0maintained on Gold Creek by the Fish Commission which holds a 4 c:fs right for the 
hatchery. 

0
Plate 9, based on Information provided jointly by the Fish and Game Commissions, 
shows spawning distribution of spring and fall chinook salmon, silver salmon, chum 
salmon, and steelheod trout. Only those streams known fo be utilized by sliver salmon D
were marked. However, since this species normally uses all available feeder streams, 
some additional •malt tributaries are probably utilized. Spring and fall chinook ore 
found primarily on the main stems of the Miami, Kilchls, Wilson, Trask, Tillamook, 0 
Nestucca, and Little Nestucca Rivers. Steelhead are distributed throughout the sub
basin in the ma/or streams and their tributaries. Resident and cutthroat trout are found 
generally throughout the sub-basin. D 
Table 17 Hsts the minimum desirable flows to maintain fish life In the streams of the 
sub-basin as determined by the Fish and Game Commissions. These flows are all at or D 
near the mouths of the streams. Since they represent desirable minimums, In some In 
stances they are greater than present low season flowi. The minimum flows ore based 
on the supposition that flows will be higher the remainder of- the year, especially when D 
migratory fish mov.ements are at a maximum. These concepts of minimum flow are sub
/ect to change as conditions change and knowledge increases. 0 
Figure 9 shows a water temperature graph for Clatskanie River for the water year 1952. 
This pattern is believed to be generally representative of streams throughout the basin. 0Spot checks taken by Fish and Game personnel on streams within the sub-basin show 
temperatures during the summer in excess of that desirable for fish Iife. There were 
temperatures above 6<1' F. as late as September, for flows up to 30 c:fs. 0 
Pollution Abatement 0 
The State Sanitary Authority operates a recently initiated basic data station within this 
sub-basin, on the Wilson River one-quarter mile east of Tillamook. D 
There are five publ;c or semi-public sewerage systems located within the sub-basin. 
The largest of these is the Tillamook system which has secondary treatment and a de D
signed capacity of- I. 3 million gpd. It was designed to serve a population of 5, 000 
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and is pre1ently serving 4, 000. Thi1 1ylfem delivers it1 effluent into the Trask River. 

The Garibaldi sy1tem ha1 a designed capacity For l, 200 persona with O. 2 mill Ion gpd 
and is presently serving l, JOO persons. The discharge from this 1ystem goes Into Tiiia
mook Bay. 

The Rockaway system has a O. 4 mill ion gpd capacity For a population of 3, 750 and It 
is presently serving only 1, roo people. ,,, discharge enters the ocean by way of Clear 
I.alee. 

The Tillamook airport 1y1tem 11 presently serving 250 people and discharges Into the 
Trask River while the Mt. Hebo system Is serving 200 people and Is discharging Into 
the Nehalem Bay. 

The Tillamook, Rockaway, and Mt. Hebo systems have secondary treatment, Garibaldi 
has primary treatment, and no treatment is provided by the Tillamook airport system. 
Other areas dispose of domestic sewage by means of Individual 1eptlc tanks. 

The Tillamook County Creamery Association has the only operation in this area lilted 
by the State Sanitary Authority 01 having a pollution problem. This problem involves 
discharge from the cheese plant and steps to correct the situation are being token at 
the present time. No major or serious waste disposal problems are present according 
to the State Sanitary Authority. 

WATER CONTROL 

Flood Control 

Flood problems within this sub-basin are restricted principally to the areas near the 
mouths of the seven major streams. .According to the Tiiiamook County Advisory Com
mittee and the Soil Conservation Service, Nestucco River flooding is principally due 
to the congested outlet of the river caused by shifting sand dune1. 

The U. S. Department of Agriculture made a study of individual tributaries and pre
sented summaries of pertinent water-related problems within these Individual water
sheds. Data are not considered precise, but are intended to show the nature and 
general extent of the problems. These summaries Indicate that annual floods Inundate 
about 8, 000 acres of croplands in this sub.basin, and have affected numerous forms as 
well as business buildings, roads, and bridges. 

The Corps of Engineers have authorization from Congress for a study of flood control 
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a
and water resource developments on the Nehalem, Miami, Wilson, Trask, Ki/chis, 
and Tillamook Rivers, and on the Nestucca River and tributaries. Emergency flood 
control activities completed include levee repair and revetment work on the Little 0 
Nestucca River within the Little Nestucca drainage district. 

Other Corps of Engineers' flood control work under special continuing authority In 0 
cludes raising and strengthening the existing levee In the Stillwell Drainage District, 
Tillamook Bay; revetment work on the Wilson River in the vicinity of Highway 101 
in Tillamook, on the Nestucca River at Pacific City, and on the Kilchis River. Also a 0 
reconnaissance study is being conducted on possible flood control worlc on Beaver Creek, 
tributary to the Tillamook River. 0 
Drainage 0 
Sixteen thousand acres or about 35 percent of the arable land in the sub-basin ore 
subject to the presence of excessive wetness or overflow. These ore mostly tidal lands 
near the mouths of the Wilson, Trask, Tillamook, Nestucca, and Little Nestucca Rivers 0 
(Figure 10). 

Diked areas with tide gates In this sub-basin total about B, 400 acres. Of- this total, a 
6, 900 acres are within organized drainage districts. 

Drainage improvements have been made on about 5,400 acres of the imperfectly drained 0 
lands in the sub-basin. 

0
Congestion of the lower Nestucca River due to sand dunes hos long been a problem in 
the sub-basin. The restricted outlet of the river hos limited Farm drainage In that area. 

0 
Erosion 

0 
There are about 16, 000 acres of arable land considered dominantly subject to wind or 
water erosion or both. 

0 
Severe wind erosion is a problem on the Nestucco North Spit and Netarts Spit. Some 
stobil izotion has been done at both locations~ Streombonk erosion is a problem on 
the lower Kilchis, Wilson, and Trask Rivers and to some extent on the lower Tillamook a 
River and some of the other smaller streams (Figure 10). 

Slight water erosion occurs in much of the sub-basin and moderate water erosion occurs 0 
in the Coast Range north of the Nestucca River drainage (Figure JO). 
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POTENTIAL WATER USE AND ASSOCIATED PROBLEMS 

Domestic 

This sub-basin is faced with a possible 50 percent increase in water use for domestic 
and municipal purposes in the next 20 to 25 years. Part of this increase will be due 
to the increasing per capita use of water. 

As hos been indicated, most of the systems in the county have small streams and creeks 
as their source of water. Future domestic needs will in many coses have to be supplied 
through larger streams, possibly with storage facilities being provided to take core of 
the low summer month•. Present storage and distribution facilities are inadequate 
during extreme low flow periods in some areas and would have to be enlarged to meet 
growing population needs. 

Muoicjpgl 

Provisions have been made or are being made In many of the municipalities In this 
sub-basin for increased water supplies with some supplementary water being provided 
from ground wafer D 

Hillsboro and Forest Grove, located in the Tualatin-Willamette drainage area, are 
currently considering various proposals for developjng future municipal water supplies. 
A preliminary report covering these proposals has been prepared for these cities and 
two of the plans involve waters of the North Coast drainage. 

One plan calls for a dam on Devils Lake Fork of the Wilson River, with an Initial 
storage capacity of 2,400 acre-feet and possible ultimate development to 12, 000 acre
feet. 

The other plan Involving North Coast water Is for an Initial storage of 4, 000 acre-feet 
on the Middle Fork of the North Fork of the Trask River and 12, 000 acre-feet ultimately. 
These sites are shown on Plate 10. 

A report prepared for the City of McMinnville includes possible development of the 
Nestucca River above Meadow Lake. Various sites are suggested, including two on 
the Nestucco main stem and one on Walker Creek, principal tributary above Meadow 
lake. The larger of these has a drainage area of 60 3 square miles and would require 
a storage of 2,400 million gallons or 7,400 acre-feet to meet an assumed demand 
based on the adverse year of 1939. These sites also appear on Plate 10. 

69 

0 



SUB.BASIN INVENTORY TILLAMOOK 

DIrrigation 

Potentially irrigable lands are located In the western portion of the sub-basin along 0the maior streams and in the area surrounding Tillamook (Figure 12). There are 46, 000 
acres of potentially irrigable land in the sub-basin. 

0Most of the water for irrigation is taken from the natural flow of streams with some 
shortages occurring during the low flow months. I.ands along the Tillamook River obtain 
some irrigation water from wells due to the inadequate supply of the Tillamook River 0
during low flow seasons. 

Dairy products account for a ma;or share of the gross agricultural income in this sub. 0 
basin. Irrigation of posture land is desirable since this allows the land to support larger 
herds. 0 
A substantial increase in irrigated acreage along most streams would require storage In 
order to provide an adequate water supply. 

D 

D 
The power potential in this sub-basin is considered by the U. S. Geological Survey as 
being the hydroelectric power that could be developed by dams on the Wiison, Trask, 
and Nestucco Rivers (Table 18). 0 
The USGS considers the Cedar Creek site to be the only large reservoir site on the Wilson 
River. If operated to provide continuous power, a plant at this site could generate an 0 
average of 28, 300 kilowatts (KW) with an overage annual energy production of 248, 000 
megawatt hours (MWH ). If operated from November through February only, average 0generation could be 83, 000 KW with an average annual energy output of 240, 000 MWH. 

According to the USGS, development of the Trask River could be accomplished by a com [J
bination of five dams. Continuous operation of this combination could result in overage 
power generation of 14, 300 KW and overage annual energy of 125, 000 MWH. November 
through March operation could result in overage generation of 41, 000 KW and average 0annual energy of 148, 000 MWH. These five dams would develop the Trask River from 
mile 13 on the main stem to mile 9 on the North Fork. 

D
Development of the power potential of the Nestucca River could be by means of a moder
ately high dam about three miles above Blaine. Continuous operation could result in 
average generation of 16, 000 KW and average annual energy production of 140, 000 D 
MWH. November through February operation could generate an average of 47, 000 KW 
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with average annual energy production of 137, 000 MWH. A dam at Meadow Lake has 
been considered, but ls believed to be of Ilttle value. 

These sites are located on Plate ro and physical data is summarized in the Appendix. 

D The Tillamook County Peoples Utility District has had a reconnaissance study made of 
hydroelectric development of the Trask River. Two 1ites on the Tro1k main rtem and 
one on the' North Fork were considered In the study. Proposed dams range From JOO to 
170 feet in height, and reservoirs From 22, 000 to 120, 000 acre-feet in storage capacity. 
Annual energy for the median year for these sites ranges from 23, 000 MWH to 82, 000 
MWH. 

The Tillamook County PUD has made application for water rights For storage and use 
for power on the Trask River. These applications total 158, 000 acre-feet and 3, 600 
cfs (Table 14). 

Any of these developments would interfere with existing highways and create fishery 
problems. 

Further studies would be needed to determine the phy1lcal and ecorJomlc feasibility ofD power development In this sub-basin. 

Industrial 

Future industrial expansion for the Tillamook sub-basin is believed dependent in part 
on improvement of the Tillamook Boy port facilities. Improved port facilities could 
help Increase both the commercial fishing and timber industries through Increased utili
zation of local and imported resources. 

Any major increase In industrial water use would require new sources of supply. Such 
supplies would probably hove to come through construction of storage facilities on one 
of the nearby major streams or development of ground water supplies •. 

Mining 

No undeveloped mineral deposits of economic importance ore known to exist in this area. 
No increased mining activity is anticipated at this time. 
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Recceation 

There are numerous areas in the sub-basin which have high potential for future develop ament of recreation. Tillamook County is considering an extensive increase in the area 
of its present park at Sand lake. Figure 13 showed annual use of state parks In the 
basin, with State Highway Department pro;ections of estimated future use. 0 
In 1959 the day use at Cape Lookout was slightly over 150, 000, with a pro/ected In
crease to 320, 000 by 1969. Overnight campers during the same period are expected to 0 
increase from 55, 000 to 111, 000. The rotes of increase predicted for this park are the 
highest in the basin. 

D 
Estimates of increased use of the national forest lands in the basin Indicate about 7 
times greater use by 1970, and 20 times greater by the year 2000. The number of 
visitors rose from 31, 000 to 39, 000 during a three-year period from 1957 to 1959. 0 
Consumptive water needs are small for recreational use, the total USDA estimate for 
national forest land use in 1959 amounting to only four acre-feet. D 
The multiple-use policy approved by the Oregon State Boord of Forestry In March of 
1960 and stated in Chapter II Is applicable to the TUlamook sub-basin. 0 
Due to the fact that much of the state forest land covers areas within the Tiiiamook 
Burns of 1933, 1939, and 1945, much of this land Is not well suited at present for 
recreational development. Organization-type camps have been established, however, 0 
within the burn areas. It is believed that the Wilson River and its tributaries will pre
sent many excel lent sites for picnic grounds and Iimited campground development ai the 
new forest becomes established. 0 
Present areas specifically proposed for picnic or campground development In the near Dfuture ore located on the Devils Lake Fork of the Wilson River near mile 7 and along 
the Trask River near the North Fork confluence. 

0The Wilson River location is a natural meadow on an island of 50-year,.old green timber 
within the Tillamook Burn. The Devils Lake Fork of the Wilson River flows through the 
area but development would be needed to provide swimming facilities. There are agate 0beds which ore visited by local collectors and other areas presently used by Boy Scout 
troops. Present use, without any development other than access, indicates that there 
is a demand for recreation in the area. Topography, available water, and occess are D
favorable for such recommended development as sanitary facil itles, tables, f Ireplaces, 
and water supply outlets. 

D 
The Trask River proposed development consists of three areas along the river of 10, 20, 

0 
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and 23 acres. All three lie in a two-mile stretch below the Trask North Fork and all 
would be flooded with construction of the proposed power dams at The Peninsula. 
However, the State Forester has indicated that the recreational potential would, In 
such a case, be greatly increased along the shoreline of the artificial lake, and other 
state forest areas in the vicinity could be developed for recreational use. The three 
areas presently have old-growth timber stands varying from 60 to JOO years of age. 
Two of these sites are suitable for extensive development including swimming, pic
nicking, and camping facilities. 

Construction of a south ;etty at Tillamook Bay would probably help both fishing and 
boating. This area is potentially one of the largest bay boating areas In the state. 
If developed, the area would be available not only for boating within the boy but 
for passage on a year-round basis for boats going out into the Pacific O:ean. 

A 1958 survey for the National Parks Service considered several potential recreation 
areas along the Pacific Coast. These included the Tillamook Sand Spit, Netarts Spit, 
Sand Lake, and the Nestucca Spit. Extension of present facilities at Nestucca Spit and 
Cape Kiwanda was recommended. The State of 0-egon is interested in acquiring the 
Netarts Spit area as a possible addition to the ad;acent Cape Lookout State Park. A 
portion of the Sand Lake area has already been developed by Tillamook County. 

Wildlife 

Water needs for wildlife will not change materially in the future unless the habitat is 
changed substantially by new developments. 

Fish Life 

Potential development of fish life to maximum capacity depends upon determining 
optimum conditions and the ability to create or maintain necessary flows, temperature, 
spawning areas, and pollution abatement once such criteria are established. Based 
upon streomflow, gradients, and other natural conditions, probably the greatest poten
tial for enhancement of fish life in this sub.basin lies with the Nestucca, Trask, and 
Wilson stream systems. 

Several storage facilities for irrigation, power, and other uses have been proposed in 
this sub-basin. If constructed, these would present serious problems for anadromous 
fish runs and fish passage facilities would have to be provided if present runs were to 
be maintained. Conversely, development of storage is the only way by which low 
streamflows can be increased to the desirable minimums recommended for fish life. 
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0Pollution Abatement 

The Oregon State Sanitary Authority Indicates that the communltle1 of Bay City, Man 0hattan Beach, Netarts, Prescott, and Twin Rodes are In need of public nwerage systems 
at this time. These are beach communities and do not affect streams since they discharge 
Into the ocean. It Is likely that Increased population will require a higher degree of 0 
treatment In the future for the present plants discharging info the Tra1k River and Tiiia
mook Bay. 

0 
Increased development and un of recreational areas wlll result In an Increase In poten
tial pollution problems. 

0 
0 
0 
D 
D 

0 
D 
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0 
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J GENERAL 

L.omtion and Sjze 

The Nehalem sub-basin (Plate 1) includes the entire drainage of the Nehalem River 
and Bay. It is the smallest of the three sub-basins, containing 845 square miles or 31 
percent of the total area of the North Coo1t Basin. 

Thirty-seven percent of the sub-basin lies in Clatsop County, 30 percent in Columbia 
County, 26 percent in Tillamook County, and 7 percent In Washington County. 

The western edge of the sub-basin bounded by the Pacific <Xean is a short strip of 
about 3. 5 miles corresponding roughly to the north-south extension of Nehalem Bay. 
The northern boundary of the sub-basin is Formed by the divide between the Nehalem 
drainage and many streams of the Columbia sub-basin. The southeastern boundary of 
the basin is the Coast Range divide. The southern boundary is the divide between the 
Nehalem drainage and that of the Wilson, Kilchis, and Miami Rivers. 

Stcegm Sy.Item 

The headwaters of the main stem of the Nehalem River are In the southeastern portion 
of the sub-basin. They begin Flowing in on easterly direction and then form a counter
clockwise spiral to eventually complete the last 25 mUes in a generally southwesterly 
direction, flowing into Nehalem Boy. 

Also heading in the same area are the Salmonberry River and the South Fork of Rock 
Creek. Rock Creek ioins the Nehalem near mHe 90 and the Salmonberry River joins 
the Nehalem at mile 22. The Salmonberry River is 19 miles in length and Rock Creek 
28 miles. The second longest tributary to the Nehalem is its North Fork, 24 miles, 

TABLE 24 

NEHALEM SUB-BASIN 
STREAK GRADI ENTS 

0 
0 
0 

STREAM LENGTH 
Hiles 

ELEVATION 
DROP 
Feet 

AVERAGE 
GRADI ENT 
Ft/ Mile 

Neha le11 River 
North Fork Nehalem River 
Sal11<>nberry River 
Rock Creek 
Wolf Creek 

11 9 
24 

~K 
8 

2, 240 
h301, 90 

1, 125 
1,330 

19 
30 
99 
40 

166 

which heads in the northwest 
part of the sub-basin, ioining 
the main stem at mile 3. 

There are over 1, 350 miles of 
streams in this sub-basin (Table 
2), of which 930 or slightly 
more than two-thirds are peren
nial in nature. 

Profiles of the main stem and 
the three principal tributaries showing elevations versus stream miles are on Plate 2. 
Gradients of major streams in the sub-basin are listed in Table 24. 

D 
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0The main stem of the Nehalem has an overall gradient of 19 feet per mile. Its upper 
portion from mile 119 to mile 107 has a drop of l24 feet per mile, while the middle 
section from mile 107 to mile 38 hos a drop of 5 feet per mile and the remaining 38 0
miles have a drop of nearly l 1 feet per mile. The Salmonberry River has an overage 
gradient of 99 feet per mile. The overage gradient of the Nehalem North Fork Is 30 
feet per mile and that of Rock Creek is 40 feet per mile. 0 
Oimate 0 
At Nehalem Boy the average annual precipitation is approximately 90 inches, increasing 
to J10 inches in a northeasterly direction and then declining to about 50 inches in the 0 
area of Vernonia. It rises to over 60 inches at the northeastern edge of the sub-basin. 

ve:...NoN•A The highest precipitation in the sub-basin occurs near 
~ 10 ·---... - the center of the southern boundary where the annual 0 

precipitation overages over 140 inches (Plate 3). 

0Average monthly precipitation is shown In Figure 19 
for the station at Vernoniao November, December, 
and January are the peak months, while July and 
August ore the months of least precipitation. D 
Annual snowfall averages 32 Inches at Vernoniao 

Average month l y 0Nehalem is probably comparable to Tillamook, whereprecipitation et 
Vernonia, 1889- 1900 the annual snowfall averages 5 inches. and 1938-1959 , 

0There is considerable variation in temperature extremes within the sub-basin with a 
maximum of 106 degrees Fahrenheit and o minimum of minus B" F. recorded at Vernonia 

and o maximum of 101° F. and minimum of Cl' F. at 
Vl!:~ONIA D

ltn IDS It Tillamook, which is representative of coastal regions 
of the sub-basin. The mean annual temperature at 
Vernonia is 49° F. Temperoture variations by months 0are shown in Figure 20 for Vernonia. 

The average number of days without killing frost at 0Vernonia is 188 and at Jewell 166. 

[I
Population 

Average 111onthl y 
air temperature et 
Vernonia, 21 yea rs The Nehalem sub-basin has less than 10 percent of the 0of record. 

total population of the North Coast Basin with a 1960 
estimate of 51 6400 Vernonia is the only city of over 1, 000 population with 11 090 In 0 
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1 1960, followed by Timber with 250, Wheeler 240, Nehalem 230, Bayside Garden 
1Nco111,.0111A-r1tc c1-r•11:• 140, and Mist 100. 

Population trends in the Incorporated cities ore 
shown in figure 21. Wheeler and Nehalem show 

J a leveling off period followed by a slight decline 
in the 1950's. Vernonia'• population jumped during 
the 1920's due to exploitation of the substantial 
timber resources in the area. In the period 1950 
through 1960, the population dropped considerably 
due to tbe closing of a major mill. 

ECONOMIC FACTORS 

Land Ownership 

J 

FIGURE 

1500 I'\. ,,...... \ 

\ 
\ 

1 

1,000 

VERNONIA 

900 

- r R 

,....-:;-
21 . Population trend 

of incor porated 
c ities i n Nehalem The Nehalem sub-basin comprises 845 square miles, sub-bas i n, 1900-
! 960 · of which about 500 or 59 percent are owned by private 

parties, mostly major lumber companies. Three hundred and thirty square miles, or 39 
percent, are owned by the State of Oregon, administered principally by the Boord of 
Forestry. The federal government owns only eight square miles or approximately one 
percent of this sub-basin, and four square miles are under county and municipal owner
ship. 

The principal lands owned by the State of Oregon ore forest land acquired from the 
counties. 

Timber 

Timber is the most Important economic resource wltbln this sub-basin. Approximately 775 
square mites ore covered by forests. Nearly all of this Is of commercial type and Is di
vided principally between state and private ownership. 

Western hemlock is predominant in much of the western portion of the sub-basin and 
along the southern boundary. Douglas fir is the predominant species east and north of 
the mouth of the Salmonberry River. Minor amounts of sitka spruce are also scattered 
throughout the western portion of the sub-basin. 

Much of the Tillamook burn area in this sub-basin hos been reforested and the State 
Board of Forestry predicts a net allowable annual cut on ifs lands for the present decade 

D 77 



DSUB.BASIN INVENTORY NEHALEM 

of about 35 million board feet. This I• expected to rise within 50 years to 43 million D 
board feet and at the end of 100 years to slightly over 100 million board feet. 

0Clatsop, Tiiiamook, and Washington Counties contain the largest acreages of state 
forest lands In the state, and the ma/ority within the North Coast Basin are found in 
the Nehalem and Tiiiamook sub-basins. Most of these lands in the northern portion 0of the Nehalem sub-basin were acquired by the state after early day logging In Clatsop 
County. County officials recognized the need for stabilizing forest ownership and 
placing them on a sound management ba1i1. Consequently, soon ofter 1936, Clatsop 0 
County began turning tax delinquent forest lands over to the state. 

Some land In the southern portion of the Nehalem sub-basin wa1 acquired by the state, 0 
following the Tiiiamook Burns of 1933, 1939, and 1945. 

[I 
Agricultural Land 

Agriculture is on Important economic resource in this sub-basin. Of the 178, 000 acre1 D 
of arable land In the entire basin (Table 6), the U. S. Department of Agriculture esti
mates that 22, 000 acres I ie in the Nehalem sub-basin which is the least amount of arable 
land In any of the three sub-basins. Of this total, about 35 percent 11 comidered good 0 
to very good cultivable land and the remainder ranges from moderately good cultivable 
land to land best soited for pasture. All of this land is considered suiceptlble to irri
gation although it is estimated that only a I ittle over J, 000 acres are presently irrigated. D 
The principal agricultural lands lie along the Nehalem River valley and the principal 0crops are hay, pasture, and small grains. 

0Mlnarqls 

Known mineral resources In the entire ba1in are shown on Plate 4. 0 
Shale, coal, sand and gravel, and building stone constitute the principal mineral re
sources in the sub-basin. Two plants ore presently quarrying and expanding the shale 0for use as a lightweight aggregate for concrete building blocks and for monolithic con
crete construction. Low-grade, undeveloped coal deposits occur north of Nehalem and 
southeast of Vernonia. 0 
Eighteen exploratory oil wells have been drilled in the sub-basin with no oil and very 
llftle gas being encountered. The wells are concentrated in the Mist area where they [I
range from 85 to 8, 500 feet deep. 

0 
78 [J 



J 
1 SUB.BASIN INVENTORY NEHALEM 

J Fish Life 

1 There is no commercial fishing actlv;ty within the Nehalem sub-basin other than limited 
shellfish catches of clams, crabs, and oysters from Nehalem Bay. 

Some commercial ocean Fishermen use Nehalem Bay as their base of operations and some 
of the fish caught are landed at Nehalem. 

Industry 

Nearly all industry within this wb-basin is connected with timber and timber processing. 
The largest, and to date the only operation employing over 100 personi, is a free farm 
at Vernonia. A shingle mill at Wheeler and two lumber companies at Mist are the only 
other operations within this sub-basin which regularly employ more than 20 persons 
according to the State Department of Planning and Development. 

In 1957 a ma/or m;ll at Vernonia closed due to an inadequate supply of large old-growth 
logs for which the mill was set up. This resulted in a drop in community population from 
1,520 in 1950 to sl;ghtly less than 1, roo in 1960. 

Recregtion 

Recreation within this sub-basin is prindpally stream fishing and hunting. There are no 
major developed beach recreation areas. 

D 
Clatsop County and the State of Oregon have set aside large wooded areas in the Nehalem 
sub-basin as forest preserve areas For Fishing and camping. 

It is difficult to ascertain the economic return of recreation In this sub-basin due to the 
lack of large county or state parks where surveys are generally conducted. 

Federal, state, and county roads provide good transportation in the sub-basin, with 
passenger service Furnished by bvs line and freight service by truck and rail. There ls 
one airport which serves small planes, but has no regular passenger service. Wheeler 

J hos a port on Nehalem Bay which handles primarily small boats and barges. 

] 

79 0 



SUB-BASIN INVENTORY NEHALEM 

DSURFACE WATER SUPPLY 

D 
Annual yields of the Nehalem River and one of its principal tributaries, Rock Creek, 
are shown in Figure 22. The Nehalem River 11 one of the few streams in the North D
Coast Basin with relatively long-term flow records. These are for the station located 
at Foss, upstream from tidal influence, whkh hos been In existence since 1940 (Plate 6). 

D 
In order to use the common 26-year base period adopted for this study, 7 years of correl
lations for the Nehalem River were necessary. These were based on precipitation-runoff 
relationships. 

The highest year for the Nehalem River at the mouth, during the base period, had a 
yield almost three times that of the low year. The D 

,_OCK CREEK high year was 1933 with 4, 400, 000 aae-feet and 
the low year, 1941, with 1,500,000acre-feet. D 
Distribution 

~ 0 
200 

.... 
,.,.,... , #• t!Ofl 

0 

jll ~ I Figure 23 illustrate1 the general trend of stream

1•oo flows on a monthly basis throughout the sub-basin. ·o 
35 . AO AS 50 55 Snowfall Is not sufficient to have a material affect 

Nl!:HALEM A:av£A on spring and summer runoff. lack of regulation 
...t.Mf&tt uu. 1ao 10 • 

of the streams ls reflected In high December, D 
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[IFIGURE 22 . Annual yields of repre FIGURE 23. Average monthly dis
sentative streams in charge at the mouth 
Nehalem sub-basin, of the Nehalem River, 
1933-1958. 1933-1958. 
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---· --···· 
FIGURE 2~. Daily discharge pattern of the Nehalem 

River near Foss for the water year
having the minimum instantaneous flow 
of' record, 1951 • 

January, and February runoff and very low runoff throughout the wmmer month1. 

fxtrem11 

The hlghelf Flow of record on the Nehalem River at Fob occurred In December l956 
with 39, 300 cubic feet per 1econd (els) 

.......\..CM AtV Clll ....... roe• 
1111 and the minimum flow oo:u"ed In 

September 1951 with 54 el1. 

] The dolly pattern of di1eharge during 
the water year of minimum Jnstontoneous 
recorded flow, 1951, for the Nehalem 
River Is shown In Figure 24. 

] D1platjom 

Diversion point• for all wafer right• In 
the North Coast Ba1ln are located as 
shown on Plate 7. A detailed summary 

of these rights listing the number, location, u•, quantity, dream, and priority dote 
I• available at the SWRB office in Salem. 

D 
Water rights are distributed quite evenly throughout the Nehalem water1hed and also 
along the main stem and principal tributaries. The largest concentration of right. ls 
within the lower areas of the Nehalem drainage In the general vicinity of Nehalem 
Bay, lower North Fork, and Foley Creek. Rights for the main Item Nehalem, Rock 
Creek, Foley Creek, North Fork Nehalem, and Nehalem Bay are 1Ummarized by use 
in Table 25. 

a the total r33 cfs, 58 cfs ore consumptive and 75 cfs are nonconsumptive. The prin
cipal consumptive use ls for lrrigat ion, with rights for 24 els and 2, 200 oaH. Other 
consumptive rights are 16 els For Industrial, 6 cfs for domestic, and 12 els for municipal 
uses. Nonconsumptive rights ore 50 cfs for power and 25 cfs For fish. 

If all the consumptive surface water rights In the sub-basin were used to the maximum 
legal extent, approximately 30, 000 acre.feet would be diverted from the streams each 
year. Although this is Far less than the average annual yield of the streams of the sub. 
basin, shortages exist due to heavy uses durfng periods of low summer flows. 
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TABLE 25 

SURFACE WATER RIGHTS SUMMARY 
SUB-BASIN 2 - NEHALEM 

TOTAL 
USE STREAM CFS RIGHTS 

Domeetic Nehalem River and Hiec. 3.9 
North Fork Nehalem R. end Misc. 1.3 
Nehalem Bay end Misc. J..Jl 

TOTAL 6.2 

Municipal 

Irrigation 

lnduatrie l 

Fish 

N E ...AL.EM RIVl;:R 
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FIGURE 25. Lege l depl etion 
rights by s t r eam 
mi lea or the 
Ne he l em River es 
of September 1960. 

Nehalem River and Misc. 
North Fork Nehalem R. and Misc. 
Mehalem Bey end Hise. 

TOTAL 

Nehalem River end Misc. 
North Fork Nehalem R. and Hise. 
Nehalem Bay and Hise. 

TOTAL 

Nehalem River and Misc. 
North Fork Nehalem R. and Hiec. 
Nehalem Bay and Hise. 

TOTAL 

Nehalem River end Misc. 
North Fork Nehalem R· end Miec. 
Nehalem Bay and Hise. 

TOTAL 

4.5 
2.6 

_!±_,____ 

11 .a 
20.0 
2.2 
~ 

24.1 

?.4 
0.1 
~ 

16.4 

22.5 
0.1 
2.2 

24.B 
GRAND TOTAL 83.3 

The pattern of legal depletion rights by stream mile for the Nehalem River is shown In 
Figure 25. 

The largest single right fs for 22 cfs for a fish hatchery 
on Foley Creek . 

While this depletion diagram shows the total of all 
water rights as of September 1960, .it does not indicate 
the actual water use for the following reasons1 

1. Irrigation use depends upon the pattern 
of rainfall occurring during the year, the 
availability of water for irrigation during 
the year, and the use pattern of each 
individual irrigator. 

2. Some irrigation rights may be Filed with 
the knowledge that low flows of the 
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J streams have been appropriated and that subsequent rights can be exercised 
only during high flow periods. 

3. Not all water diverted For consumptive purposes is consumed. 

4. Water for nonconsumptive purposes, such as power and fish life, becomes 
available for other uses at downstream locations. 

Supplemental rights do not show on either the depletion diagrams or the water rights 
summary tables. 

GROUND WATER SUPPLY 

Geology 

A generalized ground water geology map of the basin showing the mafor rock units and 

D their estimated yield capabilities, a geologic cross section, and locations and specific 
capacities of various water wells is shown on Plate 8. 

Setlimentary rocks made up of shale, sandstone, and conglomerate crop out over the 
greater part of the sub-basin, extending from east to west borders. These rocks, for 
the most part tightly compacted and impermeable, weather to varying thicknesses of 
clay near the surface. Their ground water potential is low. 

D Volcanic units of basaltic lavas, tuffs, and associated intrusives make up the south, 

0 
central, and the northeast border areas of the basin. The lavas, particularly the more 
fragmental, retard runoff and may be regarded as a potential low-to-moderate source 
of ground water. Little is known as to their overall porosity and permeability qualities. 
Steep slopes and narrow valleys characteristic of the Coast Range, as well as the tendency 
of both the sedimentary and volcanic rocks to weather to clay where exposed, preclude 
them from having more than moderate quantities of ground water. 

Alluvial deposits along the lower reaches of the streams entering Nehalem Bay consist 
of sedimentary debris along the North Fork and the Nehalem Rivers, and volcanic debris 
east and south of the confluence of Foley Creek with the Nehalem River. Although 
little information is available regarding the ground water potential of these deposits, 

D it is believed that the sedimentary alluvium yields little water and that moderate quan
tifies may be obtained from the volcanic alluvium. 

0 
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0QjstrjbuUon god Yield 

Based on geological factors and known well records, the areas of fairly good ground 0water yield appear limited to the alluvial deposits of the valley lowlands, particularly 
along the Nehalem River and Foley Creeko Dfrect precipitation is believed to be the 
main source of supply throughout the alluvial areas. 0 
The largest known producing well, locoted In volcanic alluvium east of Wheeler, had 
a test production of 250 gallons per minute (gpm). The specifit capacity (gpm per foot 0of drawdown) was 12. Most other production records are for well• located in sedlmen. 
tary rocks, which average only about 8 gpm with specific capacities generally less than l. 

D
No records are available for wells 1ituated in volcanic areas, but it is probable that these 
rocks, generally tightly compacted and impermeable, would yield little ground water. 

D 
In general, ground water throughout the sub-basin is moderately hard and fairly high 
in iron content. Shortages exist in some area• during late summer months. 0 
Depletions a 
Ground water rights for the sub-basin, on Fiie In the State Engineer's office a• of Sep
tember 28, 1960, total only O. 2 as. This 11 for a well for group domestic use near 
Vernonia. Its maximum legal annual depletion amounts to about l40 acre-feet. Thl1 0 
figure represents the total capacity of the well as .toted by the owner under the terms 
of the Ground Water Act of 1955, and is not necessarily the amount of water the well [}withdraws. A summary of registered wells for the entire North Coalf Basin wo11hown 
in Table 15. 

0Existing industrial, municipal, and irrigation needs ore 1upplied by. surface sources and 
depletion by existing wells is negligible. 

0 
PRESENT WATER USE AND ASSOCIATED PRQBLEMS 

0Domestic 

Domestic water in this sub-basin is obtained from wells, springs, and streams. Total 
domestic rights for the entire sub-basin are six cfs from 1urface supply. This 11 by far D 
the smallest amount for domestic purposes of any of the three sub-basins in the North 
Coast Basin. [I 
There are many homes having wells in the upper Nehalem valley but most of these wells 
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J 
yield poor quality water and some hove inadequate supply during the summer months. 
An existing quality problem is principally one of high iron content and hordneu.

J 
Surface suppl les ore ol good quo Iity above tidewater and no known 1hortage1 exl1t. 

I 
Munlcjpgl 

Municipal water rights for surface water in this sub-basin total 12 cfa. Ground water 
rights for municipal purporea total only O. 2 cf1. 

] Table 26 shows public water iupply data for cities and towni within the iub.balln. 

TABLE 26 

PUBLIC WATER SUPPLI BS 
N!HALEK SUB-BASIN 

l 
SYSTEM SOURCE TRBATMBNT 

Type Adeq11ate 

POPULATION 
SERVED 

MilIMUH 
SYST!M 
CAPACITY 

m1d 

AVKRAOB 
OUTPUT 
a1d 

WATER RIGHTS 
CP'S 

S11rrac11 Gro11nd 

Ne halem 
Timber 
Vernonh - city 

Vernonia - Riverview 

Wheeler 

Stream 
Stream 
Stream 

Well,
spring

8trea1u 

A Yea 
A Yu 

A,B,
C,D Yee 

- Yea 
A Yee 

390 
200 

1,700 

200 
-

--
0 .70 

--

0 . 10 
-
o. 21+ 

--

2.00 0 
0.1 ~ 0 

2., 2 0 

0 0. 17 
3.28 0 

Note• A =Chlorination 
B =Cheaical flocculation 
C : Sediment at i on 
D ,. Filtration 

Sour ce• Oregon State Board ot Heal th 
Oregon State Engineer 

Vernonia Is the largest city within the sub-ba1in and holds municipal water right1 for 
slightly over two cfs for surface water on Rock Creek. Nehalem hold1 a municipal right 
for two cfs from Bobs Creek, a small tributary of Nehalem Bay, and Wheeler holds a 
municipal surface right on Jarvis Cr.elc for three cfs and mlnor Industrial and domestic 
rights on the West Fork ol Cool Creel<. 

The Vernonia supply serves on estimated population of ', 700 people with a maximum 
system copadty of O. 7 million gallon• per day (gpd). The octuol overage output of the 
system is 0. 24 million gpd. 

Present munidpol supplies are adequate in quantity and, In most coses, require only 
chlorination. 

0 
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aIrrigation 

Irrigation rights form the third large1t group of rights within the Nehalem sub-basin. 0
A total of 24 cfs surface water rights exist for the irrigation of 2, 200 acres. The U. S. 
Department of Agriculture estimates that only a Iittle over 1 000 acres are presently1 

being irrigated. 0 
The ma;ority of rights In this sub-basin are from the main stem of the Nehalem River 
with rights for 14 cfs. The rest of the irrigation rights ore distributed along the minor 0 
and ma;or tributaries and Nehalem Bay miscellaneous. 

There are areas along the lower river that would benefIt From Irrigation. Such water 0 
could be provided from upstream storage. 

0 
Power 

0Power rights in the Nehalem sub-basin total less than one-tenth of one cfs. A former 
right for 46 cfs on Rocle Creek has been canceled and the dam associated with it was 
removed in 1948 by the Oregon Fish Commission. 0 
Industrial [) 
Industrial rights for the use of surface waters in this sub-basin total 16 cfs. Some indus
tries obtain water through municipal supplies and do not hold Individual rights. The 0two largest amounts of rights are on Rock Creek with 3. 4 cfs and Nehalem Bay and 
miscellaneous with 9 cfs. These rights are used primarily for manufacturing and lumber 
mllls. 0 
The present industrial demand for water is concentrated In the Wheeler area and the 
supply is adequate. Industrial rights for manufacturing in this area total 8 cfs. There 0
is a 2. 9 cfs right on Rock Creek for manufacturing but this is no longer used. 

0 
Mining 

There are no water rights for mining within this sub-basin. The only active mining a 
operation other than sand and grovel is quarrying and processing expandable shales for 
building materials. This Involves very little use of water. These operations are located 
at the southeastern edge of the sub-basin. 0 

(l 
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The principal problems associated with sand and gravel operations are disturbance of 
gravel bedr used for fish spawning, and turbidity in the streams which is detrimental 
to rome downstream users. 

Recregfion 

There are no recreational water rights within this sub-baalno 

Fishing, boating, hunting, and camping as well as hiking, horseback riding, and sight
seeing ore all enjoyed within the Nehalem sub-basin. 

There are approximately 33 lakes, ponds, and reservoirs with a total 1urface area of 
125 acres within this sub-basin. The largest of these is a 33-acre millpond just west of 
the City of Vernonia. The second largest, with a surface area of 15 acres, is lost lake 
at the end of Lost Lake Creek 1. 5 miles east of Lukarillo. The third largest, Soapstone 
Lake, 10 acres in area, is located at the end of Soapstone Creek, tributary to the 
Nehalem North Fork. 

Recreational areas In the North Coast Basin ore located on Plate 5 and facilities at these 
areas ore indicated in a summary available through the State Water Rerources Board. 

The state has two undeveloped parks in this sub-basin. One is on Nehalem Sand Spit 
and the other is in the central portion of the sub-basin. Portions of Oswald West and 
Saddle Mountain State Parks also lie in this wb-basin. 

Tillamook County has one 12-acre park with camping, fishing, and bathing facilities 
and rest rooms. This park is located on Roy Creek, tributary to the Nehalem, between 
Foss and Mohler. 

Clatsop County also has a park with facilities for camping, fishing, and bathing. It 
Js located at the confluence of Spruce Run Creek and the main stem of the Nehalem. 
There are also small roadside private parks and roadside rest and picnic areas pro
vided by the ma/or lumber companies. 

There are six public boat landings in this sub-basin with four In Nehalem, one in 
Wheeler, and one at the county park on Roy Creek. 

In 1958 fishing activity on the main stem of the Nehalem River averaged 164 angler 
trips per week-end day and 55 angler trips per weekday during the peak of the steel. 
head season. 
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DWildlife 

There ore no water rights for wildlife within this sub-basin. Streams and coastal orea1 0 
are widely used by game animals and waterfowl. The larger animals hunted are deer, 
elk, and bear and smaller animals hunted or trapped include muskrat, beaver, mink, 
coyote, bobcat, and raccoon. Muskrat are found along the lower Nehalem, Nehalem D 
North Fork, Nehalem Bay, and along the Nehalem River from about mile 47 to about 
mile 70. Beaver ore trapped generally along the main streams throughout the sub-basin. 
Waterfowl use the lower Nehalem River and Nehalem Bay as feeding, resting, and 0 
wintering areas. 

The southern portion of the Nehalem sub-basin, which was involved in the Tiiiamook 0 
Burn, has been opened by the fires and contributes to the increase In western Oregon 
deer population. D 
Deer and elk are a problem in areas which hove been recently reforested because they 
nip the new growth of young trees. The State Board of Forestry and the State Game 
Commission are working together to alleviate this problem. Included in these efforts 0 
have been seasons for antlerless hunts. 

0An indicator of the distribution of wildlife is the annual kill of deer and elk which was 
listed by countiffs In Table 16. 

D 
Fish Life 

0Water rights for propagation of fish in the sub-basin total 25 cfr of which the principal 
amount is 22 cfs for the fish hatchery operated by the Fish Commission on Foley Creek. 

0 
The Nehalem River is one of the four drainage areas in which the Oregon Fish Commission 
began a study of the angler harvest of chinook and silver salmon in l947. The purpose 
of the program hos been to collect production and fishing effort statistics to aid in re D 
source management and to supplement commercial catch records. 

Overall statistics since 1925 on areas south of the Columbia River have Indicated that D 
silver salmon are the anadromous species experiencing the ma/or population decline. 
This was discussed more fully in Chapter II. 

Beginning in 1948, Oregon coastal stream surveys were initiated by the Fish Commission 
and since that time they hove covered 2, 500 stream miles in 34 drainages. Ninety-one 
detailed surveys of 212 stream miles have been made in the Nehalem River drainage. 0 
A total of 460 log ;ams was observed for on average of 2. 1 log ;ams per mile, as 

0 
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compared to an average of slightly over one log /am per mfle for the total survey. 
About 60 mfles or 23 percent of the streams surveyed are above barriers lmpaaable 
to fish, Including natural falls. 

Plate 9, based on information provided jointly by the Fish Commission and the Game 
Commission, shows spawning distribution of spring and fall chinook salmon, sliver 
salmon, chum salmon, and steelheod trout. Only those streams known to be utilized 
by silver salmon were marked. However, since this species normally uses all available 
feeder streams, some additional small tributaries are probably utilized. Chum salmon 
in the Nehalem are found only in the lowed portion of the sub-basin. Spring and fall 
chinook are found primarily on the main stem of the Nehalem, Rock Creek, and the 
Salmonberry River. Steelhead are distributed throughout the sub-basin in the Nehalem 
and ma;or tributaries. 

Table 17 listed Nehalem sub-basin streams and their desirable minimum flows for fish 
life as recommended by the Fish and Game Commissions. The Oregon Game Commission 
has stated that these ore desirable minimum flows and in some instances may be greater 
than present low season flows. These minimum flows are based on the suppo•ition that 
natural flows will be higher the remainder of the year especially when migratory fish 
movements are at a maximum. These concepts of minimum flow ore subject to change 
as conditions change and knowledge increases. 

The desirable minimum flow specified for the Nehalem River Is 200 cfs at the mouth. 
It is estimated that this would amount to approximately 150 cfs at Foss where the mini
mum gaged flow during 20 years of record was 54 c:fs. The estimated mean flow at the 
mouth for August, which is the low flow month, is 200 c:fs (Figure 23). 

Figure 9 showed a water temperature graph for the Clatskanie River covering the water 
year 1952. This pattern is believed to be generally representative of streams through
out the basin. Spot checks taken by Fish and Game personnel on streams within the sub
basin show temperatures during the summer in excess of that desirable for fish life. 
There were temperatures above 6<1' F. as late as September for flows up to 35 cfs. 

Pollution Abatement 

The State Sanitary Authority operates one recently initiated basic data station within 
this sub-basin. This station is located on the Nehalem River at the County Bridge one 
mile east of Mohler at approximately river mile 6. 5 (Plate 6). 

There are three public sewerage systems located within the sub-basin. These are at 
Nehalem, Wheeler, and Vernonia of which only Vernonia, which uses a lagoon system, 
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ahas any type of treatment. The Nehalem system serves an estimated population of 200 
persons and discharges raw sewage into Nehalem Bay. The Wheeler system serves an 
estimated population of 250 persons and also discharges raw sewage Into Nehalem Bay. a 
The system at Vernonia serves a population of 1, 100 compared to a derlgn population 
of 2, 000 and discharges its effluent into the Nehalem River. The Vernonia plant was 
constructed In 1960. 0 
k:cordlng to the State Sanitary Authority, there are no ma;or industrial waste disposed 
problems at the present time. Minor pollution has on occasion been caused In the D 
Nehalem sub-basin by a private plant near Vernonia. The State Sanitary Authority 
states that primary sewage treatment will eventually be required at Nehalem and 
Wheeler, but no compliance dates have yet been set for the installation of such facil D 
ities. 

0 
WATER CONTRCX. 

flood Control 0 
Most of the arable lands sub;ect to flooding fn this sub-basin lie in the lowlands near 0the mouth of the Nehalem River. Information from USDA field personnel and the 
Tillamook County Advisory Committee indicates that annual floods Inundate about 
2, 000 acres of cropland and have affected homes and farms and the Nehalem business Ddistrict. 

In 1951 the Corps of Engineers completed rehabilitation of an existing levee and con 0struction of an additional adfoinlng levee on the Nehalem River In the vicinity of 
Nehalem. The total cost was $46, 000 and annual benefits amount to about $ 18, 000. 
About 770 acres are protected. Emergency flood control work has also been done by 0the Corps of Engineers on the Nehalem North Fork near the mouth. The cost of this 
project was about $24, 000. 

D
The Corps of Engineers has Congressional authorization for a study of flood control on 
the Nehalem, Miami, Kilchis, Wilson, Trask, and Tillamook Rivers. a 
Drainage a 
There ore about 9, 000 acres or less than 15 square miles In this sub-basin considered 
as lands sub;ect to the presence of excessive wetness or to overflow (Figure 10). a 
There are only three drainage districts in the sub-basin. These are located In the tide
lands near the mouths of the Nehalem and the Nehalem North Forlc. a 
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frosjon 

J There are 6, 200 acres, or less than 10 square miles, in this sub-basin considered as 

J 
arable lands dominantly subject to wind or water erosion or both. Very severe wind 
erosion has been a problem on the Nehalem Spit, but most of this area hos been sta
bilized. 

Some minor bank erosion occurs along the Nehalem valley during high water periods
D but no serious problems occur in the sub-ba1in (Figure 10). 

POTENTIAL WATER USE AND ASSOCIATED PRQBLEMS 

] Domestic 

No major Increase in water use for domestic supplies is seen in this sub-basin for the 
immediate future. Due to poor quality of ground water In both shallow and deep 

· wells, future needs wlll probably have to be met from surface water supplies In most 
areas. 

Municjpcd 

Due to recent population trends In ma/or municipalities In this sub-bo1ln, no problems 
relative to quantity are anticipated in the foreseeable Future. 

lujggtjon 

Potentially irrigable lands were shown in Figure 12. There are about 22, 000 acres of 
such land within the sub-basin. These consist mainly of lands in the three drainage 
districts In the lower portion of the sub-basin and narrow tracts of bottom or terrace 
land odiacent to major streams in the remainder of the sub-basin. The latter ore pri
marily along the Nehalem, Nehalem North Fork, and Rock Creek. 

At the present time, nearly all Irrigation waters are taken from natural Flows of the 
Nehalem and its tributaries and no major shortages ore prevalent at the present level 
of usage. However, natural flows are not adequate for any substantial expansion of 
iuigated acreages. 

u 
Nearly all the present cropland could be irrigated to good advantage if an adequate 
supply of summer water were available to permit irrigation water to be pumped from 
streams and applied to the land by sprinkler systems. If a project involving flood 
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D
protection and irrigation could be developed, considerable Intensification of agricul
tural practices would be necessary to take full advantage of and pay for the pro/act. 

0 
Power 0 
The power potential in this sub-basin is considered by the U. S. Geological Survey as 
being the hydroelectric power that could be developed by a combination of five dams 
at the following locations: Clear Creek, Elsie, Nehalem Falls, and Stonehlll on the 0 
Nehalem main stem and Gods Valley on the Nehalem North Fork (Table JB). The USGS 
uses this five-dam development for estimating gross power potential, not 01 a suggested 
plan. If operated to provide continuous power, these plants could generate on average D 
of 72, 700 kilowatts (KW) with on average annual energy production of 637, 000 megawatt 
hours (MWH ). If these operated from November through March only, generation could 
average 170, 000 KW with an average annual energy output of 616, 000 MWH. D 
An alternate plan Is diversion of the flow of the Nehalem to the Columbia River uti 0lizing a high-line reservoir and off-peak hour pumping, continuous year-round operation 
could generate an average of 76, 000 KW and produce an overage annual energy of 
666, 000 MWH. If operated from November through March only, generation under this 
plan could average 192, 000 KW with average annual energy production of 696, 000 D 
MWH. This plan would require approximately 350, 000 MWH of off-peak energy for 
pumping. D 
All of the above figures are based on a study period of 1940 through 1954. 

DThe Tiiiamook County PUD has hod o reconnaissance study made of potential hydro
electric development on the Nehalem River. The THlamoolc County PUD has made 
application for water rights for storage and power use on the Nehalem River. These D
applications total 280, 000 acre-feet and 3, 700 cfs (Table 14). 

Three sites, all on the Nehalem main stem, were considered in this study. Proposed 0 
dams range from 70 to 250 feet in height and from 100, 000 to 400, 000 acre-feet in 
storage capacity. Annual energy for the median year ranges from 101 to 293 MWH. 
These sites are located on Plate 10 and physical data is summarized In the Appendix. D 
Further studies would be needed to determine the physical and economic feasibility 
of power development in this sub-basin. I 
lndustrjgf D 
Based on its timber potential and water flow, the Nehalem sub-basin has potential for 
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0 
future industrial development provided an increased share of the timber can be pro
cessed within the area or local utilization of wood products increased. 

D 
Mining 

Coal deposits near Vernonia and Nehalem represent a mining potential. Utilization 
of the Vernonia deposits has been considered in con;unction with development of nearby 
deposits of limonite. The relatively low grade of the coal deposit• hos precluded their 
development up to this time. 

Only small amounts of water would be required for such mining developments. 

D Reqegtion 

Figure r3 showed annual use of state parks in the basin with State Highway Department0 pro;ections of estimated future use. Portions of Saddle Mountain and Oswald West parks 
are within this sub-basin. 

D Saddle Mountain is I lmited In both present use and expected future use by the preference 
of most park visitors for areas of more varied recreational interests, this being princi

D pally on area for sightseeing and picnicking. Visitor days ore expected to increase from 
19, 000 in 1959 to about 35, 000 in 1969, and overnight campers from 800 to 1, 700 
during this period. 

Oswald West is primarily in the Columbia sub-basin but is clo.ely associated with the 
Nehalem Bay area and the pro;ected increase in use will affect this area. Day use Is 
expected to increase from 146, 000 to 250, 000 during the 10-year period, and over
night comping use from 4, 000 to 8, 000. 

0 These increases do not indicate any ma;or problem in water supply for recreational de
velopment. Maintenance of proper flows for fish and wildlife needs ore considered 
below.

0 
There are numerous areas in this sub-basin which have potential for future development 

] of recreationo 

J 

The multiple-use policy, approved by the 0-egon State Board of Forestry in March of 
1960 was discussed in Chapter II. The board has specifically proposed development for 
the Morrison Eddy area on the Nehalem River. This is located just north of the con
fluence of the Salmonberry River and less than one mile south of the Tillamook-Clatsop 
County line. This is a 20-acre strip with 3, 500 feet of river frontage and presently has 
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Dan all-weather gravel road for access. It is covered with a stand of merchantable alder 
and second-growth Douglas Fir. The river hos a large eddy at this location with rock 
and gravel bottoms suitable for swimming in the summer months. This area Is now used D
and probably will continue to be used primarily for camping and picnicking for fisher
men, hunters, and family outings. Water supply is available from streams located 
entirely on state forest lands. 0 
Wildlife D 
Water needs for wildlife will not change materially In the future unlea the habitat I• 
changed substantially by new developmentso D 

Fish Life 0 
Potential development of fish life maximum capacity depends upon determining optimum 
conditions and the ability to create or maintain neceSJOry flows, temperatures, spawning D 
areas, and pollution abatement once such criteria are established. aBased upon streomflow, gradients, and other natural conditions, probably the greatest 
potential for enhancement of fish life in the entire North Coast Basin lie• wlth the 
Nehalem River system. a 
Several storage facilities for power, irrigation, and other uses have been proposed In 
this sub-basin. If constructed, these pro;ects would present serious problems for anad D romous fish runs and fish paS50ge facilities would have to be provided to maintain 
present runs. Conversely, development of storage Is the only way by which low 1treom
flows can be increased to the desirable minimums recommended for fish llfeo 0 
Pollution Abatement 0 
The State Sanitary Authority states that primary sewage treatment wlll eventually be 
required at Nehalem and Wheeler, although no compliance dates hove been set for u 
the installation of such facilities. 

There are no special statutes of the Sanitary Authority which apply specifically to the a 
control of pollution In this sub-basin and none are being considered for future adoption 
at the present time. 0 
Increased development and use of recreational areas wlll re.suit in an Increase In poten
tial pollution problems. 0 
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1 GENERAi. 

Locgtion god Size1 

The Columbia sub-basin (Plate l) includes that portion of the North Coast Basin north 
of the Nehalem River watershed. This is the second in size of the three sub-basins, 
containing 902 square miles, which is 33 percent of the total area ol the North Coast 
Basin. 

Sixty-seven percent of the sub-basin Iies In Clatsop County, 32 percent in Columbia 
County, and less than 1 percent in Tillamook County. 

The sub-basin is bounded on the north and east by the Columbia River and on the west 
by the Pacific CXean. The southern boundary is the divide between the dra;,10ges of 
the Columbia and Nehalem Rivers and the divide between the drainages of the Columbia 
and Willamette Rivers. The eastern tip of the boundary passes through the City of St. 
Helens. 

Stream System 

There are five major streams within this sub-balin of which four, the Clatskanie, Youngs, 
and Lewis and Clark Rivers, and Big Creek are tributary to the Columbia and the fifth, 
the Neconicum River, flows into the Pacific CX.an. 

TABLE 27 

COLUMBIA SUB-BASIN 
STREAM GRADIENTS 

ELEVATION AVERAGE 
STREAM LENGTH DROP GRADIENT 

Miles Feet Ft/Mile 
Necanicum River 
Lewis and Clark River 
North Fork Xlaskanine River 
Xlaskani ne River 
South Fork Xlaskanine River 
Youngs River 
Big Creek 
Clatskanie River 
Beaver Creek 

21 
27 
11 
3 

12 
23 
13 
27 
21 

1, 960 
1 , 40 
1, 355 

20 
1, 100 
1 , o40 
1,760 
1 ,270 

820 

~6 
122 

7 
92 
45 

1 ~~ 
39 

There are approximately 20 minor 
tributaries to the Columbia 
River and a dozen tributary 
to the Pacific Ckean. There 
are over 1, 250 miles of streams 
in this sub-basin (Table 2), of 
which slightly more than two
thirds are perennial in nature. 

Profiles of 13 of the more im
portant stream$ are shown In 
Plate 2. Average stream gra
dients are I isted in Table 27 
which shows that gradients 
vary from 7 feet per mile for 

the l<laskanine River to 135 feet per mile for Big Creek. All streams tributary to the 

Li Columbia River and Pacific CXean are subject to tidal Influences in their lower reaches. 
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0Climate 

Astoria has the longest rainfall record of any station In the North Coast Basin, dating 0 
AsToR•A 

__A _____ nq-

CL.ATSKANll!: 

FIGURE 26. Average monthly 
precipitation at 
Astoria, 1850-19591 
end Clatskanie, 
1935-1959· 

back to 1850, but there Is I lttle long-term predpltatlon 
Information available In the remainder of the sub-basin 

(Plate 3). 0 
As indicated on Plate 3, average annual precipitation 
along the Columbia River varies from less than 50 0 
Inches near St. Helens to more than 70 Inches near 
the ocean. Southward towards the Nehalem divide, 
precipitation Increases and reaches a high of more than 0 
120 inches near the southwest corner of- the sub-basin. 

Average monthly precipitation Is shown In Figure 26 0 
for the Astoria and Clatskanie stations. While actual 
monthly values differ, the pattern is nearly identkol 
at these .stations with the highest precipitation usually 0 
occurring in December and January and relatively low 
rainfall during July and August. a 
Annual snowfall averages 14 inches at Clatskanie and 
5 Inches at Astoria. These are lowland areas and the usnowfall is higher at the upper elevations. 

There is little variation in temperature extremes be 0tween Astoria and Clatskanie with Astoria having a 
high of 101 degrees Fahrenheit and a minimum of r<P 

F., and Clatskanie a high of 103° F. and a minimum of 2° f. Both cities have temper Dature means of approximately 51° F. Temperature variations by mqnths are shown for 
Astoria and Clatskanie In Figure 27. Astoria records cover a period of over JOO years, 
dating back to 1858. [I 
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FIGURE 27. Av erage monthly air temperature a t As toria and 
Cl a ts kani e. 
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J Average growing seasons vary considerably throughout the sub-basin, with the old 
Doraville station (1.5 miles west of Fern Hill In Columbia County) having 197 days

J and Astoria having 273 days. 

Population 

D Columbia 1ub-basln had on estimated population in 1960 of 40, 20o' which fs 1lightly 
over 64 percent of the total basin population. Astoria is the largest city in the North 

0 
Coast Basin with a 1960 population of 11,240, followed by St. Helens, which is par
tially within the basin, with 5, 020. Other incorporated cities in this sub-ba1fn of 
more than 1, 000 population are Seaside 3, 880, Warrenton 1, 720, and Rainier 1, 150. 

0 Other incorporated cities In the sub-basin and their populations are Clatskanie 800, 
Gearhart 720, Connon Beach 500, Hammond 480, Columbia City 4201 Manzanita adO, 
and Prescott 130. 

l 
0 There are also 50 unincorporated towns In the sub-basin, of which one hos a population 

of 500, 1even between 100 and 500, 17 have lea than JOO, and 26 for which no data 
Is available. 

The growth of incorporated cities since 1900 Is illustrated in Figure 28. In nearly all 

0 INCOAPOAATl!:O CITIES 

llELOW 1.000 
19,000 
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FIGURE 28. Population trend of incorporated cities in 

Columbia sub-basin, 1900-1960. 

cases, a leveling off or even a drop in population is evident during the 1950's. Those 
cities Incorporated before 1900 showed a rapid Increase in population at the turn of the 
century. 

97[J 

0 



SUB.BASIN INVENTORY COLUMBIA 

Based on early day lumbering and agricultural activities, followed In the 1870'1 by 
establishment of a salmon packing industry, Astoria had grown to a population of 
14, 000 by 1920. A decline in the salmon industry and a serious fire in 1922 resulted 0 
in a sharp drop during the twenties. ShipbuHding and a naval Installation caused a 
rise during World War II. 0 
St. Helens' population grew slowly until 1910 and then Increased rapidly untll 1930 
due to lumbering activity. Since then it has experienced a moderate but steady increase. 0 

ECONOMIC FACTORS 0 
l.gnd Ownership 

0The Columbia sub-basin contains approximately 900 square mile1, of which about 115 
square miles are water areas. Most of the water area and 95 square mlle1 of land 
are state owned, with the total state ownership comprising 23 percent of the sub-basin. 0The federal government controls 10 square mile• and the countiH and cities own 30 
square miles, leaving 650 square miles, slightly more than two-third• of the aub-ba1ln, 
In private and other ownership. a 
Over 90 percent of the land is in commercial forests, with the private ownership made 
up principally of a few companies with large holdings. The state ownership Is moitly alands acquired from Clatsop County in areas where private owners had been unable to 
meet tax payments after early clear-cut logging had made them temporarily nonpro
ductive. D 
Federal lands consist primarily of Tongue Point Naval Bose, Beaver Military Reserva
tion, and a few sections under the administration of the Bureau of Land Management. 0 
Timber 0 
Lands In commercial timber make up roughly 75 percent of the subMbosin area. OF the 
approximately 675 square miles ;n forest land, 575 are est;mated to be in private a 
ownership with over 90 percent of the remainder belonging to the state. 

Western hemlock exceeds other spades throughout much of the western portion of the a 
sub-basin, with Douglas fir predominant east of the Big Creek area. Other softwoods 
include sitka spruce and western red cedar, with red alder being the most predominant 
of the hardwoods. D 
Current yield estimates by sub-basins were made by the Oregon Board of Forestry. (J 
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With lea than 60, 000 acres of cutover lands, portions of which now hove young-growth 
stands, the present cut is approximately 10 million board feet per year, or 170 board 
feet per acre. By comparison, Clatsop and Columbia County figures, based on log 
production of 1958 and 1959, are 460 and 240 board feet par acre par year, respectively. 
Assigning a conservative yearly yield of 300 board feet per acre for the estimated 575 
square miles of private commercial forest land In the sub-basin, a current annual pro
duction of 100 mill ion board feet is obtained. 

Agrjwlturgl Land 

Agriwlturol land play• an important role in the economy of this sub-basin. Cl the 
178, 000 acres of arable land In the entire boiln (Table 6), the U. S. Deportment of 
Agriculture estimate• 109, 000 lie within the Columbia svb-basln. Cl this total, 98, 000 
acres, about 90 percent, are In Clauea Ill and IV. Thi• designates a range from moder
ately good cultivable land to land best suited for pasture. This land is alio /udged to 
be susceptible to Irrigation, although only a few thousand acres are presently being 
Irrigated. 

The irrigable lands lie primarily along or near the Columbia River In the western part 
of the sub-bo1in, extend deep Into the Youngs and Lewis and Clark River valleys In the 
northwestern portion, and follow Naacoxie Creek and the Necanicum River. Many acres 
of diked tidelands occur along the Columbia River between Astoria and Brownimead, 
between Westport and the Beaver Military Reservation, and between Rainier and St. 
Helens. 

Principal crops ore hay and pasture which support livestock. Dairy products lead all 
others in dollar value, with mink, poultry, and poultry products al10 being important. 
Principal crops other than hay and pa1ture include fruits and nuts, horticultural 1pedal
ties, and vegetables. 

Minerals 

The known mineral resources of the entire basin are shown on Plate 4. As indicated in 
Chapter I, the principal mineral resources of the North Coast Basin are found in this sub. 
basin. A deposit of ferruginous bauxite lies in a north-south strip across the eastern part 
of the sub-basin, extending south as far as North Plains, about one mile north of Hills
boro. The State Department of Geology and Mineral Industries, in reference to these 
deposits, states that "Ferruginous bauxite is an ore of aluminum but there Is a distinct 
possibility that both iron and titanium could be recovered as by-products. The deposits 
have been extensively sampled and explored and are said to constitute the largest un
mined source of alumina in the United States." The deposits average 39 percent alumina, 

99 



a 
nSUB.BASIN INVENTORY COLUMBIA 

a2 J percent iron, 9 percent silica, and 6 percent tltanla. 

Limonite, an ore of Iron, also occurs in the same general area. Proven tonnage is 0 
small, but there are probably several million tons, ranging in grade from 51 to 58 
percent, dry analysis. There is the possibility that small, low-cost reduction plants 
using low-grade coal From the Vernonia district might successfully convert the ore to 0 
pig iron. 

Magnetite, likewise an ore of Iron, ha• been found In appreciable concentration. In 0 
the sands of the Columbia River near Its mouth and adjacent bays. Other possible 
products of the sands Include titanium, zirconium, gla111 and abrasives. The 196 J 
Oregon Legislature passed a law permitting the leasing and mining of the area exten.. 0 
ding from the low water line north to the state boundary. Present commercial plans 
include a plant in the Astoria area to extract the Iron ore For shipment to 1meltera 
elsewhere, and possibly later, to a proposed local smelter. 0 
Two deposits of sand on the south bank of the Columbia near Hammond are also high 
in magnetite concentrates and have similar potential for other produda. These deposits 0 
contain about 40 percent magnetite. 

0A number of active sand and gravel operations ore located In the sub-basin. 

Low-grade cool deposits occur between Columbia City and Deer Island, and day, for. 0merly used for pottery and stoneware manufacture, is located near Seaside and Mayger. 

Twenty-nine exploratory oil wells have been drilled In the sub-basin. No oil and very 0little gas were encountered. The drilling was concentrated between Clat.lcanie and 
Swede Town, and near Shiloh Basin. The deepest wells are 7, JOO feet near Sea1ide, 
and S, 700 feet near Swede Town. 0 
Fish Life 0 
This sub-basin is dependent for much of its economy upon the commercial fishery resources 
of the Columbia River and Pacific O:ean. Because Astoria serves as the focal point for 0 
fish processing in Oregon, including the majority of the total catch on the Columbia 
River and much of Oregon•s share of the ocean catch, most of the state•s commercial 
fishermen live in this sub-basin. a 
Columbia River fishing is mainly for salmonids including spring and fall chlnoolc, slivers, 
chum, blueback (sockeye), and steelhead. 0 
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Columbia River fishing Is highly seasonal and many of these fishermen also work at 
other jobs, such as logging or construction during off seasons. 

A general discussion of commercial fishing Is given In Chapter I. Because ocean fishing 
Is widely distributed, many home ports are outside the basin but Astoria also receives 
some of the fish From boats operating out of the Coos Bay and Newport areas with the 
fish being trucked from the home port. 

A whaling Industry is scheduled to begin operations in the spring of 1961, principally 
for providing food required by the mink farms. This operation will be based of 
Warrenton. 

Industry 

Industrial activity within this sub-basin Is the most varied of the three sub-basins. 
Ready access to cheap water transportation via the Columbia River, a1 well a• basic 
resources in Fish and forestry, hos led to the development of many of the Industries 
In this sub-basin. 

Wood processing plants Include production of lumber, shakes, plywood, boxes, veneer, 
and poles and piling. The major concentration of these lndu1trle1 Is In the Astoria and 
St. Helens areas. 

There are five major industrial plants Just outside the basin, south of St. Helens' city 
limits. These Include a paper mill, an acoustical board products plant, a green veneer 
plant, a pole creosoting plant, and a broom and mop handle factory. Although outside 
the basin, these industries contribute substantially to the economy of the North Coast 
Basin. They employed over 1, 000 people In 1952, and logs for their u1e come from 
within the basin as well as a substantial volume imported via the Columbia River. 

Commercial fishing in the Columbia River and off the coast support• a large f l1h pro
cessing industry In this sub-basin Including fresh, frozen and conned fish, and shellfish 
products and by-products. Included In the fish processed annually at Astoria are many 
tons of whole frozen tuna from Japan. In 1959 there were 12 plants engaged In fish 
processing in this sub-basin, employing over 1, 000 people Jn peak seasons. These 
plants are concentrated In the Seaside, Warrenton, and Astor;a areas. Annual canning 
packs were discussed In Chapter I. 

Astoria is one of the leading ports In Oregon in vessel cargo tonnage handled annually. 
Waterborne cargo for Astoria In 1959 Is listed In Table 28. The three leading commodity 
groups handled in 1959 were wood and paper, 108, 000 tons1 nonmetallic minerals, 

J 

0 106, 000 tons1 and vegetable food products and beverages, 103, 000 tons. Among 
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commodities exported to foreign markets ore wheat, flour, barley, lumber, canned 
goods, newsprint, and fish products. C1 lesser Importance and volume are foreign 

TABLE 28 

PORT OF ASTORIA 
WATERBORNE CARGO 

1959 

D 

0 
TOTAL 

Imports 
FOREIGN DOMESTICCOMMODITY 

Exports Coastwise Internal Local 
Receipts Shipments Receipts Shipment• 

Fish and shellfish 
products, edible 1,466192 17,290 29, 5'+3 

Animals and animal 
products, inedible 

10,595 

323 
/egetable ro·od products

and beverages 

323 

444 200 103,ol.+7 
Vegetable products,

inedible except
fibers and vood 

102,403 

111 
Textile fibers and 

manufactures 

1065 

2 
Wood and paper 

2 
8,312 108,100 

Norunetallic minerals 
1,446 73, 066 25,25620 

5 ,457 892 105,792 
Metals and manufactures 

except machinery and 
vehicles 

99,21013 220 

6,478 
Machinery and vehicles 

6,478 
144 254 

Chemicals and related 
products 

110 

17 
Miscellaneous 

17 
19,0851,625 10 5,07526 12,31+9 

80 ,148 6, 167 25,602100,830 25,256 372,75211 ,428 123,321TOTALS 

0 
0 
0 
0 
0 

Note1 All values are in short tons 

Sources U. S . Army, Corps of Engineers 

0 
imports, including fish and shellfish products and manufactured wood products. Coast. 
wise trade to and from Astoria accounts for a large annual volume made up of wheat, 

lumber, watercraft, petroleum products, chemicals, D
POAT OF' ASTOAIA 

and rafted logs. More than 200 vessels of 20 
steamship lines dock at Astoria during each year. 0 
Trends In waterborne cargo for Astoria are shown 
in Figure 29. Although there have been fluctu 0ations in vessel lading tonnages from year to 
year, the long.term trend appears to be steady. 
The same Is true of rafted timber tonnages although 

19)() ••.O D
__ , ..._c-._ __ ,__ fluctuations are of smaller magnitude. 

FIGURE 29. Trend in tonnege of 
waterborne cargo for St. Helens is also a very important port In thisthe Port of As torie, a
1921-1959. sub-basin. Waterborne cargo for 1959 Is 1hown 

in Table 29. By far the most Important com
modity group handled at St. Helens in 1959 wos wood and paper with 399, 000 tons. 0 
Nonmetallic minemls were next with 18, 000 tons, and fish and shellfish products and 

0 
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J 
miscellaneous cargo were far behind. In total tonnage, 418,000 tons In 1959, St. 
Helens exceeded Attoria. This 11 due to the large volume of rafted logs handled at 

TABLE 29 

PORT OF ST. HELENS 
WATERBORNE CAJIGO 

195'9 

COMMODITY COASTWJSB INTERNAL 
SHIPHBNTS Receipts 

Fish and shellfish 
products• edible 

Wood and paper 70. 5'35' 
Nonmetallic minera l s 
Mhcellaneous 

TOTALS 70 ,5'35' 
Note• All valuee are in ahort tone 
Source• U, S. Army, Corpe or Bngineera 

171+,603 
17,595

600 

192,798 

Shipments 

154,25'0 

154, 250 

LOCAL TOTAL 

210 210 
399,388
17,595'

600 
210 ~1?,793 

St. Helens, which 11 a domestic port with no foreign traffic. Rafted log1 malce up 60 
percent of the annual waterborne tonnages along the 0-egon Coast. Trends In water

borne cargo for St. Helens are shown In 
PORT OF 8T H~L~N9 
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VESSEl. LADING 

Figure 30.. In the 13 years shown, the general 

0 
] trend In both vessel lading and rafted timber 

tonnages appears to be slightly downward: 
This period Is not long enough, however, to 
give an Indication of a long-term trend. 

Shipbuilding and repairing and flour mllllng 
are also Important Industries In the Astoria 
area. 

FIGURE 30. Trend in tonnage of water Recreationborne cargo for the Port of 
St. Helens, 1947-1959· 

The western portion of Columbia 1Ub-basln 
receives an Important economic a"lst from visitors attracted by It• fine recreation areas, 
Including over 45 miles of coastline. Other portions of the sub-basin al10 draw revenue 
from visitors, especially From fishermen and hunters. 

The area Is readily aocesslble to the lower Wiiiamette Valley population. People also 
come from throughout the state and out of state to en/oy the various attractions. 

The amount spent by sportsmen Is dlfflrolt to estimate, but Is Important to many restou. 
rants, motels, and stores. 
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a 
The Parks and Recreation Division of the State Hlghway Department made a study of 

Fort Stevens, Cape Lookout, and Honeyman State Parks to determine their effects on 
surrounding areas. This study wa.s discussed In Chapter I and some of the .tatlstla 0 
will be repeated here because of the Inclusion of Fort Stevens. 

The average number of persons per party was f Ive with an average expenditure of $1. 50 0 
per person per day within 25 miles of the parks. The visits averaged 1llghtly over two 
days in length. Of the estimated total annual expenditures of $2, 752, 000 within 25 
miles of the parks, the portion directly attributable to the park1 wa1 $1, 652, 000 or 0 
about 62 percent. 

Present and protected future use of state parks wa1 Indicated by Figure 13, which shows 0 
Fort Stevens as having the highest present usage by both day visitors and overnight 
C'Ompers. Ecola Parle Is also located within the 1t1b-ba1ln, as are large portlom of [IOswald West and Saddle Mountain Porks. 

The Impact of the recreation trade on other area• of the coast Is empha1fzed at Seaside, 0where a normal population of lea than 4, 000 people expands during the 1t1mmer 1ea1on 
to as many as 20, 000. 

0 
Trgnsportation 

0This sub-basin has an excellent system of federal, state, and local highways. 

Passenger service is by bus, and freight service Is by truck and rail. There are three 0
airports serving local and transient planes, two of which obo serve commercial olrllnH. 
West Coast Airlines operates the only regular air service In the bcnln. This service 
Is comprised of two trips daily between Portland, Astoria, and Sea1lde. 0 
Plans are now under way For the construction of a bridge from Astoria to Megler to 
replace the ferry service. This bridge wlll play on Important role in the economy ol [} 
the Astoria area In the future. ft wlll complete the Alaska to Mexico. highway, whkh 
will probably cause a substantial Increase In tourist traffic through the area. The 
bridge will also open a much larger trading area for Astoria. 0 
Water passenger service wa1 quite Important at Astoria In the pait, but has decreased 
In signifleanee due to Improvements In highways and rail service. The 0-egon State a 
H lghway Department presently maintains ferry service between Astoria and Megler, 
Washington, which Is the link between Oregon and Washington for U. S. Highway 101. 
There Is also a privately-owned ferry service which links Westport with Puget Island. 0 
Water transportation is important to the economy of this sub-basin. Astoria ls the 0 
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leading port in the North Coast Basin, handling over 200 vessel• each year as well as 
large volumes of rafted timber (Figure 29). It ls the only port In the North Coast 
Basin which carries on foreign trade. 

Sto Helens is another Important port, leading In annual tonnages of rafted timber 
handled (Figure 30). There are several large timber-based Industries In the St. Helens 
area which receive much of their timber via the Columbia River. Sto Helens also handles 
a considerable volume of domestic vessel trafflc. 

Other ports In this sub-basin fndude Columbia City, Prescott, and Westport. 

SURFACE WATER SUPPLY 

There are no active recording stream gages In the sub-basin. The only station with more 
than six years of records was located on the Youngs River above the confluence of the 
Klaskanlne River. This station was closed at the end of the 1957-58 water year. There
fore, other streamflows had to be estimated by correlations and all the records were 
adjusted to the stream mouths. 

Adjusted annual yields are shown In Figure 31 for the Youngs, Lewis and Clark, and 
Clatskanie Rivers and Big Creek for the period 1933 through 1958. This Includes both 
low and high years of record. The largest stream, Youngs River, varied in annual yield 
from 240, 000 acre-feet In 1941 to 640, 000 In 1956, and the smallest, Big Creek, from 
65, 000 acre-feet to 240, 000 for the same years. As shown, the average for Youngs 
River, 403, 000 acre-feet, Is more than twice the average annual yield of any of the 
other streams. 

Distribution 

Yield distribution In terms of average monthly discharge for the Youngs, Lewis and 
Clark, and Clatskanie Rivers and Big Creek is shown in Figure 32. The Lewis and Clark 
River had no record and its distribution pattern Is assumed the same as that for Youngs 
River, based on proximity of the watersheds and similarity in vegetation, soil, and 
precipitation. 

Peak flows occur during December, January, and February, reflecting the heavy rain
fall of those months following saturation of the ground during the fall rains. Snowfall 
In the higher areas Is not sufficient to materially affect the spring runoffs, and ground 
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0water storage Is slight. Therefore, the streams reach very low flows during July, 
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FIGURE 31. Annual yields of maJor streAm systems in Columbia eub
bas1n, 1933-195'8 . 

D 
August, and September, which also reflects lack of regulation on these streams. 

0 
Extremes 

Although portions of the sub-basin experience flooding after periods of sustained u 
rainfall there is little of the flash-type flooding created by high Intensity storms. 

The extremes of discharge and yield for Youngs River were shown In Table 12. The 0 
D 
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dally pattern of discharge for the Clatskanie River for 1953, the water year of minimum 

J YOUN09 AIVl!:A L C WIS a CLARK AIVl!:R 

CLATSKANIE RIV~R 1110 CRl!:EK 

FICURE 32. Average mont hly dis charge e t the mouth of major 
s treams in Columbia sub-bes in, 1933-1958. 

Instantaneous recorded flow, Is shown In Figure 33. This shows a variation of from 3 

g
r 

FIGURE 33. Daily discharge pat t ern of the 
Clatakani e River near Clatskanie 
for the water year having t he 
minimum i ns tant aneous flow of 
record, 1953 • 

107 

to 875 cubic feet per second (cfs), and 
Is similar to the discharge pattern of 
other streams In this area. 

Depletions 

Diversion points for all water rights in 
the North Coast Basin are located as 
shown on Plate 7. A detailed summary 
of these rights listing the number, loca
tion, use, quantity, stream, and priority 
date is available at the SWRB office In 
Salem. 
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Water rights are distributed generally throughout the Columbia sub-basin with no mafor 
concentration on any one stream. Youngs River hos the largest total of water rights of 
any stream In the sub-basin, with 79 cfso Fifty of these are held by the Fish Commission 0on the North Fork of the Klaskanlne1 major tributary to Youngs River, for operation of 
a fish hatchery. Distribution of rights by streams for principal uses ls shown In Table 30. 

0TABLE 30 

SURFACE WATER RIGHTS SUMMARY 
SUB-BASIN 3 - COLUMBIA 0 

USE 

Domestic 

Municipal 

Irrigation 

Industrial 

Power 

Fish 

STREAM CFS 
Arch Cape Creek and Misc. 
Elk Creek and Misc. 
Necenicwn River and Hise. 
Lewis and Clark River and Misc. 
Youngs River end Hise. 
Big and Little Creeks end Misc. 
Westport Slough and Misc. 
Clatskanie River and Misc. 
Beaver Creek and Misc. 
Colwnbia River and Hise. 
Misc. 

TOTAL 

Elk Creek end Misc. 
Necanicwn River and Misc. 
Lewis and Clerk River and Hise. 
Youngs River and Misc. 
Big and Little Creeks and Misc. 
Clatskanie River end Misc. 
Beaver Creek and Misc. 
Columbia River and Misc. 

TOTAL 

Necanicum River and Misc. 1.0 
Youngs River and Misc. 1.o 
Big and Little Creeks end Misc. 
Westport Slough end Misc. 

o.~ o. 
Clatskanie River and Hise. 0.2 
Beaver Cre·ek and Misc. 2.2 
Columbia River and Misc. 17.9 
Misc. 4.6 

TOTAL 28.0 

Arch Cape Creek and Misc. 0.4 
Lewis and Clark River and Misc• 
Westport Slough end Misc. 

o.~
2. 

Clatskanie River and Misc. 
Beaver Creek and Misc. 

o.~ o. 
Columbia River end Misc. ~ 

TOTAL 5.0 

0.3 
1.5 
0.2 
o.~5,
2.6 
2.6 
0.3 
0.3 
2.~ 
~ 

1.6 
15.0 
46.o 
2i.o
1 .o 
2.0 

~ 

TOTAL 
RIGHTS 

19.2 

107.3 

Clatskanie River and Misc. 2.5 
Columbia River and Misc. 3.1 
Misc. _Q_,_J. 

TOTAL 5,7 

Necanicwn River and Misc. 4.8 
Youngs River and Misc. 5'0.0 
Big and Little Creeks and Misc. .26.0 
Clatskanie River and Misc. o.8 
Columbia River and Misc. ~ 

TOTAL 82.8 
GRAND TOTAL 248.o 

D 
0 
0 
[I 

0 
0 
[l 

0 
a 
0 

All surface rights within the sub-basin total 248 cfs, of which 160 cfs are for consumptive [I 

WB 0 



---

I 

J 
J SUB-BASIN INVENTORY COLUMBIA 

use and 88 nonconsumptive. Ci the consumptive rights, by far the large1t single 
category is municipal rights with 107 cfs, followed by Irrigation with 28 cfs and

J domestic with 19 cfs. Irrigation acreages under existing rights total 1, 090. Ci the 

J 
nonconsumptlve rights, 83 cfs are for fish and 6 cfi for power. No other nonconsump
tive rights ore held in this subMbasin. 

If all of the consumptive surface rights In the sub-basin were used to the maJ<Jmum 
legal extent, approximately 98, 000 acre-feet would be diverted from the streams 
each year. Although this Is far less than the average annual yield of the streams In 
the sub-basin, shortages exist due to heavy uses during periods of low summer flows. 

The pattern of legal depletion rights by stream miles for Youngs and Lewis and Clark 
Rivers and Big Creek is shown In Figure 34. 
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FIGURE 34 . Lega l depletion rights by stream miles of representative streams in 
Columbia sub-basin as of September 1960. 

Ma for depletions on the Youngs River are seen to occur at mile 6. 5, which Indicates 
a 50 cfs fish hatchery right on the Klaskanine River and 23 cfs for the .City of Adorla 
at mile 9.5. The City of Astoria also has a newly~granted municipal right for 26 cfs 
from Youngs River at mile 16.6, priority date January 17, 1961. Major depletions 
on Big Creek are 26 cfs for fish rights at mile 3.5 and 16 cfs for AStorla at mlle 7. 
Warrenton has municipal rights on the lewis and Clark River totaling 46. 0 cfs, which 
Is over 98 percent of the total for the stream. 

While these depletion diagrams show the total of all water rights as of September 
1960, they do not indicate the actual water use for the following reasons: 

J 1. Irrigation use depends upon the pattern of rainfall occurring during the 
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D
year, the availability of water for Irrigation during the year, and the 
use pattern of each Individual lrrlgator. 

0 
2. Some Irrigation rights may be filed with the knowledge that low flows 

of the streams have been appropriated and that subsequent rights can 
be exercised only during high flow periods. D 

3. Not all water diverted for consumptive purposes Is consumed. 0 
4. Water for nonconsumptive purposes, such as power and fish life, becomes 

available for other uses at downstream locofionsD D 
Supplemental rights do not show on either the depletion diagrams or the water rights 
summary tables. D 

GROUND WATER SUPPLY 0 
Geology 

A generalized ground water geology map of the entire North Coast Basin Is shown on a 
Plate 8. This map shows the rock units and their yield capabilities, a geologic cross 
section extending from the coast to the crest of the Coast Range, and the specific 0capacities (gallons per minute per foot of drawdown) of various wells throughout the 
basin. 

D
Most of the eastern, the north central, and scattered areas of the western port of the 
sub-basin are overlaid by volcanic rocks made up of Columbia River basalt flows and 
associated Intrusives. Available data Indicate that these rocks are relatively Imper 0 
meable, although the frogmental flows retard runoff and probably contain some ground 
water In the more porous lnterflow zones. 

[] 
Underlying the volcanics are sedimentary formations, principally of shale, sandstone, 
and conglomerate. These sediments are exposed throughout the sub-basin, mainly In 
the western part. They are fine grained, tightly compacted, relatively Impermeable, 0 
and contain little ground water. 

The volcanic and sedimentary rocks together form the Coast Range which rises through 0 
out much of the sub-basin. 

Alluvial deposits of varying porosity and permeability make up the lowlands along the 0 
Columbia River, the coastal belt, and the_main streamso The coarse volcanic alluvium 
and terrace deposits formed by the Columbia River basalt make good aquifers, whereas D 
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J the sedimentary alluvium Is generally too fine grained to transmit substantial quan
tities of water. The most productive alluvium Is believed to be that along the Columbia 

] River, in Columbia County. 

J Distribution and Yield 

Ground water distribution In this sub-basin follows the same general pattern a1 In the

J Nehalem and Tillamook sub-basins because of similar rock types, topography, and pre
cipitation. Steep slopes, narrow valleys, and relatively Impermeable rocks forming 
the Coast Range produce rapid runoffo The largest known quantities of ground water 

J ore In alluvial deposits, particularly those along the Columbia River In the south
eastern part of the sub-basin. 

J 
J Little ground water Information ls available for the western or Clatsop County part of 

the sub-basin. If the production rate of JO and 20 gpm for the two recorded wells at 
Seaside are Indicative of the alluvial deposits extending north to the Columbia River, 
the potential is quite low. No well data ls avallable for the lowland areal south of 
Astoria through which the Lewis and Clark, Youngs, and Walluskl Rivers flow. Good 
production has been obtained from two wells In the northeastern part of Clatsop County, 
which tested at 400 and 170 gpm1 with specifle capacities (gpm per foot of drawdown) 
of 100 and 8, respectlvelyo Four of the five other recorded wells In Clatsop County 
had productions of 30, 20, 101 and 8 gpm1 with specific copadtfes of 1.5, O. 7, JO, 
and O. 7, respectively. 

The recent Columbia County well survey, conducted by the County Agent's office, Indi
cates that a number of wells In that county ore withdrawing good quantities of water 
from the alluvial deposits forming the lowlands along the Columbia River. Some 

l moderate production is also being made by wells In the alluvium of the lower reaches 
of the main streams. Little ground water ls being withdrawn elsewhere In the county. 

OF the 3, 400 questionnaires malled to rural route addresses during March 1961, 485 
were returned and 447 contained usable information. Of 26 replies stating the results 
of pump tests, 7 wells produced In the range of 1 to 5 gpm, 9 produced from 6 to 20

0 gpm, 8 produced from 21 to 100 gpm, and 2 wells produced more than 100 9pm. The 
largest production, 435 gpm, was from an 89-foot well located near Deer Island. The 
St. Helens municipal well, a Ranney water collector equivalent to several welts, had 
a moJ<lmum production of 2, 760 gpm with a specific capacity of 172 when tested. Of 
367 welt owners who answered a question on adequacy, 278 or 76 percent stated that 
their well production was adequate. About 60 percent of these were for domestic use, 
which does not involve large quantities of water. Of those which were Inadequate, 
90 percent of the deficiencies occurred during July, August, and September. ,. 
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[
The quality of ground water In Columbia County varies, with the Iron concentration so 
exceulve In some parts, particularly around Clatskanie, that well water Is not used 
for domestic purposes. OF the 389 replles relative to wells, 36 percent noted Iron In [
their water and a few noted sulfur. "Soft" water was reported at J73 well11 "hard" 
water at 127 welts. This Is probably due mainly to Individual taste, as available 
records indicate moderate hardness and fairly high Iron contento Only 8 well• were [
reported to have unpotable water. Forty-five well owners stated that no treatment 
was necessary and 51 that treatment was required. 

[
Except for the alluvial areas previously noted, It is believed that most of the sub
basin has little ground water potential. 

[ 
Depletions 

L 

A summary of ground water rights for the entire North Coast Basin was shown In Tobie 15. 

Ground water rights for the sub-basin, on file In the State Engineer's office as of Sep [ 
tember 28, 1960, total 7. 8 cfs. Cf this total, lo 8 cfs are for Irrigation of 145 acres, 
4. 9 cfs for municipal, O. 9 cfs for Industrial, and O. 2 cfs for fish life purposes. The 
maximum legal annual depletion for these rights total 4, 700 acre-feet. These f lgures [ 
represent the capacity of the wells as stated by the owners under the terms of the 
Ground Water Ad of 1955, and are not necessarily the amount of water the wells with
draw. D 
Of the nine wells for which permits have been granted, five are for Irrigation, two [
for municipal, and one each for Industrial and fish fife uses. The Irrigation wells are 
concentrated in the Deer Island area about four miles north of St. Helens and the two 
municipal wells are located at Sto Helens and Columbia City. The lone Industrial well Dls for a lumber company at Wauna. Ground water rights for f lsh propagation are 
assigned to the Oregon State Game Commission hatchery well on GtY.Jt Creek. These 
wells deplete only minor quantities of the ground water available. 0 

LEGAL RESTRICTIONS AND LIMITATIONS ON WATER USE 0 
By Statutory Decree of 1949, the following streams were withdrawn from appropriation 
and from diversion or interruption for any purpose except protecting fish life therein a
by the Fish Commission or the Gome Commission of Oregon: 

I. Clatskanie River and its tributaries. D 
2. Klaskanine River and its tributaries. 

D 

D 
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J 3. Lewis and Clark River. 

J 4. Tlllasqua (Big Creek) In Clatsop County. 

This withdrawal 11 not to affect any of the then existIng rights to appropriate or use 
water, or any renewals or extension• thereof, or prevent appropriation and use of 
such water for domestic, 1tock, municipal, public park or reaeatlonal purpose•. 

D 
PRESENT WATER USE AND ASSOCIATED PROBLEMS 

Domestic 

Domestic water rights In thl1 sub-basin total 19 cf1, all for surface water. Many small] water companies with domestic rights have become port of a municipal sylfem or are 
serving small towns as private companies and these districts are discussed under muni
cipal use. 

The domestic use ln the area Is supplied principally from small streams or springs and 
wells. The quality of the ground water Is a serious problem In some areas as dJscuaed 
above. Supplies of surface and ground water are generally adequate, although aome 
ground water shortages occur during the late summer months. 

Municipal 

Municipal water rights for surface water In this sub-basin total 107 cfs. Municipal 
rights for ground water are held by the Cities of St. Helens and Columbia City. 

Table 31 shows public water supply data for cities and towns within the sub-basin. 

Astoria, the largest city in the North Coast Basin, holds municipal rights for a total of 
68 cfs, Including a right for 26 cfs granted after September 1960. In addition, It ha1 
irrigation rights and supplemental rights of one cfs each on SmHh Lake and has a 
claimed right from the Astoria Reservoir on Bear Creek, dating back before the turn 
of the century. Rights held by the city include 49 cfs on Youngs River, 16 cfs on Big 
Creek, and 3 cfs on Bear Creek. Astoria's present source of water is from Bear Creek 
where, in addition to the large Astoria Reservoir mentioned above, they hove Middle 
Lake and Wickiup Lake connected to their supply system. The maximum system capacity 
is approximately 5. 5 million gallons per day (gpd) and the average use, 2. 5 to 3. 0 
million gpd. The city has an ample water supply and distribution system to meet the 
present and probable future demand within the city limits for domestic water. However, 

'13 



0 
SUB-BASIN INVENTORY COLUMBIA 

It is not in a position to supply any heavy industrial water users and, for this reason, 
has secured additional water rights. The quality of the water Is very good, although 
Astoria uses lime to counteract corrosiveness caused by slight acidity. D 

TABLE 31 

PUBLIC WATER SUPPLIES DCOLUMBIA SUB-BASIN 

MAXIMUM 
POPULATION SYSTEM AVERAGE WATER RIGHTS 

SYSTEM DSOURCE TREA1:MENT SERVED CAPACITY OUTPUT CFS 
Type Adequate mgd mgd Surface Ground 

Arch Cape NoSprings 250 - 0.30 0 

- D 
- -

Astoria Stream A Yu 16,000 3.00 69.20 0-
Bradwood Stream A Yes 120 - - -, .oo o.o4 Brownsmead Stream A Ye e 200 0.02 0 
Cannon Beach Springs 1,000 1.60 0-- - -
Clatskanie Stream A Yee 0. 70 2.000.50 0-
Columbia City Well A Yes ltOO 0 .10 00.05 0.22 
Knappe W D Stream A -- -- - -Oklahoma Hill Springs Yes - - -- - - DPrescott Streams A Yes 0.10 0 
Quincy Water Asan . 

- --
Stream A Yes 0.17 0---

Rainier Stream A Yes 0.96 0 

D 
- - -

Seedde Stream A Yes 3.00 1.50 15.00 0-St. Helens lolell A Ye& 1. 50 0.70 0 lt.6lt 
Manzanita 

-
Streams A Yes lt.30 0 

Neah-kah-nie 
- - -

Springs 0.17 0 
Warrenton 

- -- - -
Streams A,C No 2. 50 2.00 lt6.00 0 

Wauna 
3; 500 

Well A Yes 0 . 11+ o.o4150 -
Westport (Mill) Stream A Yes o.i..o300 -- -
1'1estport (Wilson) Stream A Yes -- - - -

- 0Stream A Yes 1,200 2.00W1ck1up W D 0 
Youngs River - Lewis 

and Clark W D 

- -
A Yes i.., ooo 2.00Stream 0 . 30 0. 15 0 

Notes A = Chlorination 
C = Sedimentation D 

Source• Oregon State Board of Health 
Oregon State Engineer 

D 
The City of Warrenton is the second largest holder of municipal water rights within this 
sub-basin, with a total of 46 cfs from the Lewis and Clark River and tributaries. Seaside [Jholds a total of 15 cfs municipal rights, with 8 on the South Fork of the Necankum and 
7 on the Necanicum main stem. St. Helens has a 5 cfs ground water right and Manza
nita holds municipal rights totaling 4 cfs. Clatskanie and Cannon Beach have municipal []
rights for 2 cfs each. 

The St. Helens supply is obtained from a Ranney water collector, or Infiltration well. 0It is designed for a system capacity of 1.5 mill Ion gpd and has an average output of 
O. 7 mill Ion gpd. This replaced a former system based on a combination of five springs, 
a creek, and a well, and provides an adequate supply of good quality water. 0 
(rcjggtioo D 
Irrigation rights In this sub-basin are for 28 cfs from surface water to Irrigate 1, 100 

[I 
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I 
J 

D 
D 

u 

acres, and ground water rights for 1. 8 cfs and 145 acres. Present use Is believed to 
exceed this considerably. Rough estimates by U. S. Department of Agriculture field 
personnel show 2, 000 acres irrigated from streams, and 2, 900 acres from tidal estu
aries and drainage ditches. 

The Clatsop County Water Resources Committee estimated about 750 acres of Irrigation 
by flooding from tide gates on diked lands within Clatsop County. low salt content 
tidewater has been used by the J. J. Astor Branch Experiment Station for irrigation 
purposes. The water used was obtained downstream from Tongue Point and had an 
average salinity of two-tenths of one percent, which is about one-fifteenth the salinity 
of ocean water. Above Tongue Point, Columbia River water Is considered fresh. 

An annual application of 18 inches of low salt content tidewater has not resulted In 
appreciable accumulation of salt or adverse effect on crop growth. The 18-lnch figure 
Is the average requirement for tidelands, but upland areas require about 24 Inches. 

According to Mr. Herb Howell, superintendent of the experiment station, most of the 
farmers using water from small creeks and rivers have flied water rights and to date 
there have been no conflicts or shortages. Rights for water pumped from slough• sup
plied by tidewater have not been considered essential because of the unlimited supply. 

The USDA reports that all irrigation development in the barin has been aoc:omplished 
on an individual farm basis. Irrigation practices fluctuate widely depending upon 
weather conditions, and according to one power company, the number of acres Irrigated 
by pumping may increase as much as three times during a dry year. 

Power rights in the Columbia sub-basin total si.x cfs. These consist of one for three cfs 
on Bear Creek, a small tributary of the Columbia River, and another also for three cfs 
on a smal I tributary of the Clatskanie River near Clatskanie. 

Industrial 

Industrial water rights for the use of surface water in this sub-basin total only five cfs. 
Industrial ground water rights amount to an additional one cfs. As In most areas, many 
industries obtain water through the city municipal supplies and do not hold Individual 
rights. This sub-basin also has many industries which take water directly from the 
Columbia River without water rights. 

The present Industrial demand for water In the sub-basin is concentrated at Astoria, 
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Warrenton, Clatskanie, Rainier, and St. Helens. Annual Industrial use for Astoria a 
and Warrenton totals nearly 1, 400 acre-feet. The estimated annual industrial use In 
St. Helens, Rainier, and Clatskanie totals an additional 80 acreRfeet. These are neg. 0ligible quantities compared to flows of the Columbia River, and this water is satisfactory 
in quaI ity for most industrial purposeso 

D 
Mining 

0 
There are no water rights for mining in this sub-basin. Present mining operations are 
confined to sand and gravel and building stone. The principal problems associated with 
sand and gravel operations ore disturbance of gravel beds used for fish spawning and a 
turbidity in the streams which is detrimental to some downstream users. 

a 
Recreation 

There are no water rights for recreation in this subRbosino As Is generally true, the 0 
value of water to recreation is not measured by the amount of rights held. 

0There are approximately 122 lakes, reservoirs, and sloughs In this sub-basin with a 
total surface area of 1, 320 acres, the largest being Cullaby I.aka with an area of 216 
acres. There are two ma;or boys, Youngs and Cathlamet, along the Columbia River. 
The Columbia River is used extensively for f lshing and boating. D 
There are seven state parks, one roadside rest area, and one county park In this svb [I
bosin. 

According to a report by the Clatsop County Duck Hunters Association on behalf of the u
Clatsop County Water Resources Committee, there are 18 square miles of tidal marshland 
In the countyo These tidal islands, 90 percent covered by high tide, are publicly owned 
and have no apparent economic value other than offering fine waterfowl hunting for 0
Oregon sportsmeno Clatsop County has 1, 100 duck hunters and the area Js used by large 
numbers of migrating waterfowl. 

D
There are 17 public boot landings on various streams along the Columbia and the Pacific 
Coast within this sub-basin. There are also a few private boat landings. u 
Wildlife 

0 
There are no water rights for wildlife within this sub-basin. The streams, coastal areas, 
and lands along the Columbia are used by game animals and waterfowl. l.arge animals 0 
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hunted include elk, deer, and bear. Smaller animals include muskrat, beaver, mink, 
coyote, bobcat, raccoon, and the majority of the waterfowl 1pec:ies normally found In 
western Oregon. 

Waterfowl are numerous from Seaside north along the coast, and along the Columbia 
River from the mouth to the vicinity of the Beaver Military Reservation. Beaver are 
distributed generally along the major streams of the Clatsop County portion of the sub
basin, and along some sections of Clatskanie River ln Columbia County. Mu1krat are 
found near the coast from Seaside to Hammond, along the lower reaches of the Lewis 
and Clark and Youngs Rivers, and along the Columbia from the mouth of the John Day 
River to Blind Slough. 

An indication of the distribution of deer and elk In the area Is the annual klll, which 
was listed by counties In Tobie 16. 

Fish Life 

Water rights for propagation of fish total 83 cfs for the Columbia sub-barln. This Is 
approximately two-thirds of the total water rights for fish in the North Coast Basin. 
The Fish Commission holds a 50 cf1 right for a fish hatchery on the North Fork of the 
Klaskanine River, and a 26 cfs right for a fish hatchery on Big Creek. In addition, 
the Game Commission ha1 recently been granted a permit for 6 cfs on Gnat Creek. 
There ore also small diversion right1 and re1ervoir rlghfl held by private parties for 
fish culture. 

Plate 9, based on information provided jointly by the Fish and Game Commission1, 
shows spawning distribution in basin streams of spring and foll chlnook JOlmon, silver 
JOlmon, chum salmon, and steelhead trout. Because silver JOlmon normally use all 
available feeder streams, some additional small tributaries are probably utilized by 
this species. 

Spring chinook ore not generally found in this sub-basin due to their preference for 
larger streams for spawning. Fall chinook are found along short stretches of the Lewis 
and Clark, Youngs, and Clatskanie Rivers and Big, Bear, Gnat, and Plympton Creeks. 

Silvers and steelhead are found along various portions of many of the streams In the 
western port of the sub-basin, and on the Clatskanie River· in the eaftern portion. 
Chum salmon are found only in portions of the Neconicum. Resident and rotthroat 
trout ore found generally throughout the sub-basin. 

Table 17 lists the minimum desirable flows to maintain fish llfe in the streams of the 
sub-basin, as determined by the Fish and Game Commissions. These are in some 
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ainstances greater than present low season flows, and are based on the supposition that 
flows wflt be higher the remainder of the year, especially when movements of migratory 
fish are at a maximum. These concepts of minimum flow are sub;ect to change as con 0
ditions change and knowledge Increases. 

Figure 9 shows a water temperature graph for the Clatskanie River for the 1952 water 0 
year. This pattern is believed to be representative of other streams In the sub-basin. 
This shows temperatures in excess of those desirable for f lsh I ife, reaching over 72° F. 
in July and August and over 6Cf' F. through much of May, June, and September. Q 

Pollution Abatement 0 
There ore five active water quality stations In this sub-basin, all located on the Columbia 
River, maintained through a cooperative program between Washington, 0-egon, and the 0 
pulp and paper lndustryo 

DThe State Sanitary Authority lists St. Helens, Rainier, and Seaside as having primary 
treatment plants, Clatskanie with secondary treatment, and Cannon Beach with lagoon 
treatmento Systems having no treatment, discharging untreated sewage, include Astoria, 0Astoria Airport, and Warrentono Astoria and Warrenton discharge Into the Columbia 
River, and Astoria Airport discharges Into Youngs Bay. Prescott has no public sewerage 
system. Approximate populations served are Astoria I 1, 000, Astoria Airport JOO, 0Cannon Beach 400, Clatskanie 800, Rainier 1, 200, St. Helens 51 000, Seaside 3, 000, 
and Warrenton JOO. Design populations for these treatment plants are Clatskanie 
1,400, Rainier 2, 000, St. Helens B, 000, Cannon Beach (lagoon) 650 to 2, 700, and 0Seaside 3, 000. 

The State Sanitary Authority l;sts present needs as including the addition of secondary 0 
treatment and extension of sewage collection at Seaside for pollution abatement in the 
Necanicum River. The city has voted bonds and has plans under way for early con
struction of the facilities. Sewer extension is needed at Warrenton, which discharges D
Into both the Columbia and Skipanon Rivers, and a fund for this work has been started. 
Astoria discharges its untreated sewage Into Youngs Bay or the Columbia River, and 
strong tidal action has el iminafed the need for any further treatment to date according [} 
to the Clatsop County Water Resources Committee. In the Bradwood, Wauna, and 
Westport areas, there is some sewage drainage into the Columbia and sloughs, but 
due to many mills being down and decreased population, sewage disposal is not a 0 
moior problem at this time. 

a 
0 
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WATER CONTROL 

Flopd Control 

Arable lands sub;ect to flooding in the sub-basin lie principally near the north coa1tol 
portion and along the Columbia River. 

The coastal portion begins along the Skipanon River south of Seaside and extend• 
north to the Warrenton area. Columbia River area• Include low lying lands and l1land1 
which have not been protected by flood dike1. 

The 1950 Flood Control kt authorized the Corps of Englneerr to accomplish work at a 
number of locations along the lower Columbia River. Levee districts where Improve
ments are authorized Include Deer Island, Rainier, John, Beaver, Clat.kanle, Magruder, 
Midland, Woodson, and Clatsop County No$. 1, 4, and 6 (Tenaslllahe l1land). In ad
dition, a new levee was authorized for the Clatskanie River area and bank protection 
was authorized at numerous locations. It is anticipated that necessary work to protect 
the Rainier Drainage District against the recommended controlled flood flow of 940, 000 
cfs on the Columbia RI ver will be initiated Jn 1961. Also, bank protection work at 
Beaver Drainage Dlrtrict is scheduled for accomplishment In 1961. 

A study by the Corps of Engineers of flood problems along the Columbia River also Is 
authorized. That study, when completed, will Include consideration of flood problems 
and possible solutions In the Columbia sub-basin. 

The Warrenton Dunes Soll Conservation District and Clatsop County are planning Initial 
construction on the Skipanon River Watershed Project In 1961. Included In this project 
is a flood gate near the mouth of the river, channel improvement along the river, and 
a lake level control structure at the outlet of Cullaby Lake. This development will be 
accomplished under the provisions of the Watershed Protection and Flood Prevention kt. 

The USDA made a study of individual tributarle1 and presented summaries of pertinent 
water related problems within these individual watersheds. Doto are not considered 
precise, bvt are intended to show the nature and general extent of the problems. 
These summaries indicate that annual floods invndate 1, 100 acres of cropland in this 
sub-basin and have caused damage to farms, houses, roads, bridges, and a park and 
golf course. 

Orajngge 

Due to heavy rainfall and low elevation and poor drainage of much of the better soil 
in the sub-basin, drainage is a major problem. There are over 49, 000 acres, or 45 
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0percent of the arable land in the tub-basin, which are •ubject to presence of exce11lve 
wetness or to overflow. These areas ore found in the lowland• along the Columbia, 
Youngs, Lewis and Clark, and Necanicum Rivers, along the coast from Warrenton to 
Gearhart, and In the Warrenton and Seadde areas (Figure 10). 0 
There are 32 diking and drainage districts In this sub-basin which Include over 30, 000 Dacres. 

Since few of the important cultivated crops wlll yield satisfactorily on poorly-drained 0
soils, drainage Is extremely Important. 

0 
Erosion 

Erosion is a problem In several areas in this sub-basin. There are about 52, 000 ocrea, a 
or 48 percent of the arable land In the sub-basin, classed as lands dominantly sublect 
to wind or water erosion, or both. 0 
lands subject to stream flood erosion are located In the low-lying areas along the 
Columbia, Youngs, and Necanicum Rivers (Figure 10). D 
Areas along the coast, including Clatsop Spit and the section from Warrenton to Gearhart 
known as the Warrenton Dunes area, are sub/ect to very severe wind erosion. However, 
much has been done to stabilize this area in the past 25 years. Stabiflzatlon ha1 been 0 
accomplished by a process of planting beach grass, shrubs, and native trees. This pro
cedure along with adequate maintenance has been so succeaful that it has been uaed 
around the world. 0 

0POTENTIAL WATER USE AND ASSOCIATED PROBLEMS 

Domestic 0 
Future domestic needs In this sub-basin will probably be met by utilization of surface 
flows rather than ground water reserves due to the high Iron content of ground water. 0There is no major increase in domestic demands seen at this time. The general trend 
In population is such that any major changes would likely oa:ur In urban oreo1 served 
by munidpal supplies. 0 
Municipal a 
Population trends in the sub-basin do not indicate rapid growth In the next 20 to 30 
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J years. Therefore, no major increases In water use are expected. Mmt of the larger 
cities have adequate supplies for expected lnaeases In population during this period.

] 
Rainier has sufficient water for the present and could triple the storage by adding 10 
feet to the dam on Fox Creek. The resident population of Seaside is approximately 
3, 900 people but In the summer this Increases to roughly 20, 000 for short periods of~ time due to the large Influx of visitors. Their present water supply Is capable of taking 
care of an anticipated population growth to 7, 200. The source of these suppllea ls the

0 Necanlcum and South Fork of the Necanlcum Rivers. This present supply Is capable of 
rapid enlargement with comparatively IIttle work. 

D The City of Astoria presently has on ample water supply to meet expected future demands 
for domestic water. The city recently obtained a 26 cfs right primarily to assure an ade
quate supply of water for ma/or water-using Industries. 

D 
St. Helens is equipped to serve approximately 900 more people than are pre1ently 
being served and wlll ultimately need additional supplies.

D 
Irrigation 

There are 109, 000 acres of potentially Irrigable land In this sub-ba1in. These lands 
(Figure 12) consist mainly of land within drainage and diking districts and small tracts 
of bottom or terrace land adjacent to major streams. 

0 

At the present time, many of the streams are fully or overapproprloted. The Clatskanie 
and Klaskanine Rivers and their tributaries and the l.ewl1 and Clark River and Big Creek 
have all been withdrawn for protection of fish life. These withdrawals do not affect 
existing rights or prevent appropriation and use for domestic, stock, municipal, public 
park, or recreational purposes. 

In Columbia County future expansions in irrigated acreage will probably be slow. 

D 
Irrigation of pasture land in Clatsop County will probably continue fo expand. Irrigation 
of pasture land allows this land to support larger herds, and since such land Is limited, 
It is desirable to make it as productive as possible. 

u The Youngs River has been considered for development of small quantities of power In 
the past, but no projects are under active consideration at present and little potential 
exists in the streams of the Columbia sub-basin. 

0 
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lndustcjol 

Many industries in this sub-basin obtain their water from the Columbia River and For athese there are no anticipated problems in the Foreseeable Future. Astoria has a right 
For 26 cfs from Youngs River to provide For Future municipal and industrial uses. This 
amounts to about 17 mill ion gpd. 0 
There have, at various times, been inquiries in the Astoria area From prospective In
dustries with water requirements ranging From 6 to 30 million gpcl, the latter being 
the requirements of a pulp mill. It is estimated that the present supply of timber 
could support a pulp mill using 30 million gpd and that double this supply of timber 
will eventually be available. a 
Potential water needs for Industrial development of Iron ores are either small or un
known at present. The location of a smelter In the Astoria area ls a fvture poalblllty. a 
This would involve considerable quantities of water which could be obtained from the 
Columbia or through the Astoria system. 0 
A reduction plant to produce alumina from the bauxite deposits would require large 
quantities of wash and process water. 0 
Mining 0 
Known mineral deposits and active mining operations In the North Coast Basin ore 
shown on Plate 4. D 
Mining of deposits in this sub-basin would require minor quantities of water. 

0 
B!:cceation 

0Figure 13 showed annual use of state parks in the basin, with·State Highway Deport
ment projections of estimated Future use. 

0 
Parks included which lie wholly or partially within the sub-basin are Fort Stevens, 
Ecola, Oswald West, and Saddle Mountain. u 
Fort Stevens presently leads in both day visitors and overnight campers. The number 
of day visitors is expected to increase from 404, 000 in 1959 to 500, 000 In 1969, with 
a comparable increase in overnight campers from 67, 000 to 80, 000. D 
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Oswald West is limited In overnight camping by physical restrlctlon1 but has a projected 
increase In day visitors from 146, 000 In 1959 to 250, 000 by 1969. 

1 Ec:ola has no overnight camping and a moderate pro/ected Increase In clay use from 
141, 000 to 180, 000.

0 
Estimates for Saddle Mountain are for increase1 in day use from 19, 000 to 35, 000, 
and for camping from 800 to 1, 700. This area Is used primarily for sightseeing and 
picnicking. 

Consumptive use of water for parks and camps Is relatively small and no problems are 
anticipated in this regard. 

A 1958 survey for the National Porks Service recommended several potential recreation 
areas along the Pacific Coast. Included In those recommended for development were 
several areas in the North Coast Basin. These Included Clatsop Plains and Manzanita 
Beach. The Clatsop plains area Is located five miles southwest oF Astoria and possesses 
a potentially valuable recreation beach and Inland lake• for fresh water bathing and 
water sports. Manzanita Beach adjoins Nehalem Bay State Park on the north. Thi1 
area receives heavy public recreation u1e and would make a de1lrable addition to 
Nehalem Bay State Park. 

Wildlife 

Water needs for wildlife will not change materially In the future unless the habitat Is 
changed substantially by new development. 

Eish Life 

D Construction of storage pro/ects on streams supporting anadromou1 fish runs would have 
to include fish passage facilities if these runs are to be sustained. 

Potential development of fish life in the sub-basin to maximum capacity depends upon 
determining optimum conditions and the ability to create or maintain necessary flows, 
temperatures, spawning areas and pollution abatement once such criteria are established. 

Based upon streamflow, gradients, and other natural conditions, the potent;al for en
hancement of fish life in this sub-basin appears limited compared to the potential in the 
other sub-basins. 
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DPollution Abatement 

The State Sanitary Authority has indicated primary sewage treatment wlll eventually 0be required at ktoria and Warrenton. No compliance date ha1 been set. 

Prescott is the only city in the .sub-basin the Authority I lst1 as In need of a publ le sewer D 
system at present. 

Increased development and use of recreational areas will result In an Increase of poten~ 0 
tlal pollution problems. 
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J AUTHORITY 

J The authority for the preparation and presentation of this report is set forth in ORS 
536. 300. The legislative Assembly recognizes and declares in ORS 536. 220 (1) that: 

u 
1 "(a) The maintenance of the present level of the economic and general welfare 

of the people of this state and the future growth and development of this 
state for the increased economic and general welfare of the people thereof 

n 
are in large part dependent upon a proper utilization and control of the 
water resources of this state, and such use and control is therefore a 
matter of greatest concern and highest priority. 

"(b) A proper utilization and control of the water resources of this state can

0 be achieved only through a coordinated, integrated state water resources 
policy, through plans and programs for the development of such water 
resources and through other activities designed to encourage, promote

0 and secure the maximum beneficial use and control of such water resources, -
all carried out by a single state agency. 

0 "(c) The economic and general welfare of the people of this state have been 
seriously impaired and are in danger of further impairment by the exercise 
of some single-purpose power or influence over the water resources of this 
state or portions thereof by each of a large number of pub/ic authorities, 
and by an equally large number of legislative declarations by statute of 
single-purpose policies with regard to such water resources, resulting in 
friction and duplication of activity among such public authorities, in con
fusion as to what is primary and what is secondary beneficial use or control 
of such water resources and In a consequent failure to utilize and control 
such water resources for multiple purposes for the maximum beneficial use 
and control possible and necessary... 

The authority for the report, the study on which it is based, and the actions effected are 
specifically delegated to the State Water Resources Board in ORS 536. 300 (1) and (2) 
which state: J 

"(1) The board shall proceed as rapidly as possible to study: existing water 

0 resources of this state1 means and methods of conserving and augmenting 
such water resources, existing and contemplated needs and uses of water 
for domestic, municipal, irrigation, power development, Industrial, 
mining, recreation, wildlife, and fish life uses and for pollution abate
ment, all of which are declared to be beneficial uses, and all other 
related subjects, including drainage and reclamation.

0 
"(2) Based upon said studies and after on opportunity to be heard has been 

given to all other state agencies which may be concerned, the board shall

0 
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AUTHORITY n 
progressively formulate an integrated, coordinated program for the use a 
and control of all the water resources of this state and issue statements 
thereof." D 

Within the limits of existing data and knowledge, the study has taken Into full con
sideration the following declarations of policy under ORS 536. 3101 D 

"(1) Existing rights, established duties of water, and relative priorities con
cerning the use of the waters of this state and the laws governing the 0 
same are to be protected and preserved subject to the principle that all 
of the waters within this state belong to the public for use by the people 
for beneficial purposes without waste, 0 

"(2) It is in the public Interest that integration and coordination of uses of 
water and augmentation of existing supplies for all beneficial purposes a 
be achieved for the maximum economic development thereof for the 
benefit of the state as a whole1 

D 
"(3) That adequate and safe supplies be preserved and protected for human 

consumption, wh;/e conserving maximum supplies for other beneficial uses1 0 
"(4) Multiple-purpose impoundment structures are to be preferred over single

purpose structures, upstream impoundments ore to be preferred over down
stream impoundments. The fishery resource of this state is an Important 0 
economic and recreational asset. In the planning and construction of 
impoundment structures and milldams and other artificial obstructions, due 
regard shall be given to means and methods for its protection1 D 

"(5) Competitive exploitation of water resources of this state for single-purpose [I
uses is to be discouraged when other feasible uses are in the general public 
interest, 

0"(6) In considering the benefits to be derived from drainage, consideration 
shall also be given to possible harmful effects upon ground water supplies 
and protection of wildlife, D 

"(7) The maintenance of minimum perennial streamflows sufficient to support 
aquatic life and to minimize pollution shall be fostered and encouraged aif existing rights and priorities under existing laws will perm.if1 

"(8) Watershed development policies shall be favored, whenever possible, for 
the preservation of balanced multiple uses, and pro/ect construction and 
planning with those ends in view shall be encouraged, 
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J AUTHORITY 

J "(9) Due regard shall be given in the planning and development of water 
recreation facilities to safeguard against pollution1 

"(10) It is of paramount importance in all cooperative programs that the 
principle of the sovereignty of this state over all the waters within the 
state be protected and preserved, and such cooperation by the board 
shall be designed so a1 to reinforce and strengthen state control, 

"(11) Local development of watershed conservation, when consistent with 
sound engineering and economic principles, is to be promoted and en
couraged, and 

D 
"(12) When proposed uses of water ore in mutually exclusive conflict or when 

available supplies of water are insuffident for oil who desire to use 
them, preference shal I be given to human consumption purposes over 
alt other uses and for livestock consumption, over any other use, and 
thereafter other beneficial purposes In such order as may be in the publ le

J interest consistent with the principles of this kt under the existing 
circumstances." 

D 
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STATUTORY REFERENCES 

ORS 538. 251 D 
'Tributaries of Columbia River1 limitations on gpproprjotlon or djversjon. Except a1 
provided In subsection (4) of this section, the following waters, all being trlbutorle• 0 
of the Columbia River, ore withdrawn from appropriation and shall not be diverted 
or Interrupted for any purpose, except for protecting fish life therein by the fish com 0mluion or the game commission of Oregom 

"(1) Clatskanie River and its tributarle1 in Columbia County. D 
"(2) Klaskanlne River and Its tributaries in Clatsop County. 

0"(3) Lewi• and Clark River In Clatsop County. 

"(4) Sandy River and Its tributaries In Multnomah and Clackamas Counties, 
except: 

"(a) Beaver Creek and Its tributaries. D 
"(b) Buck Creek and Its tributaries. 0 
"(c) The tributary of the Sandy River In Multnomah County which empties 

into the Sandy River near the north quarter corner, section JO, town
ship 1 south, range 4 east, Willamette Meridian, and Its tributaries, 0 
and is locafly known as Big Creek. 

0"(d) All tributaries, but not the main channel, of the Sandy River within 
Multnomah County and below the point where the stream de.crlbed 
in paragraph (c) of this subsection empties Into the Sandy River are [Iopen for appropriation and storage from December 1 to June 1 of 
each year. Water stored during this period may be used at any time. 

0"(5) Scappoose Creek in Columbia County. 

"(6) Tillasqua Creek In Clatsop County." [I 
ORS 538. 260 0 
"Existing rights not affected, appropriation god use for certain purpo.u:s permitted. 
ORS 538. 251 shall not affect any existing rights to appropriate or use water, or any 
renewals or extensions thereof, or prevent appropriation and use of such water for a 
domestic, stock, municipal, publ le park or rec:reational purposes." 

0 
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Federal Power Commission, Hydroelectric Power Resources of the United States, 
Developed and Undeveloped, 1957 0 

2 Federal Power Commission, Preliminary Permit No. 2274, February 17, 1961 

03 U. S. Department of Agriculture, Soil Conservation Service, Field Examination 
Report, Rainier Drainage District Watershed, Columbia County, Oregon, April 
1955 0 

4 Uo S. Department of Agriculture, Soll Conservation Service, Field Examination 
Report, Upper Nehalem River Watershed, Columbia County, June 1956 a 

5 United States Department of the Interior, Geological Survey, Water Power of 
the Coast Streams of Oregon by R. O. Helland, February 1953 0 

6 United States Department of the Inferior, Geological Survey, Water Power 
Resources In Nehalem River Basin, Oregon, July 1959. 0 

7 United States Department of the Interior, Geological Survey, Water Power 
Resources, Trask River Basin, Oregon, by Lloyd L. Young, July 1960 D 

8 North Coast State Water Resources Board Hearing, Nehalem Valley Develop
ment Corporation, January 1961 D 

9 Report of Investigation of Industrial Water Supply Resources for the City of 
Warrenton, 1927 0 

JO Preliminary Investigation of the North Fork of the Klaskanlne River, 1927 0 
1J Cunningham and Associates, Consulting Engineers, Portland, Oregon, Report 

on the Improvement of Water Quality for the City of Astoria, October 1944 D 
12 City Engineer, Astoria, Oregon, A Survey of the Water Supply Works of 

Astoria, Oregon, May 1948 

J3 Robert E. Meyer, A Report on Dependable Flow from Youngs River, June 1955 

14 City Engineer, Astoria, Oregon, Youngs River Falls Water Supply, 1927 a 
0 
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15 Warrenton Dune Soil Conservation District, Watershed Work Plan, Sklpanon 
River Watershed, Clatsop County, Ckegon, May 1960 

16 City Engineer, City of Hillsboro, December 1960 

17 Cornell, Howland, Hoye•, and Merryfielcl, Consulting Engineers. An Investi
gation of the Municipal Water SupP.liH of the City ol McMlnnvllle, Oregon, 
December 1960 

18 Cornell, Howland, Haye•, and Merryfield, Consulting Engineers, Report ol 
Reconnoiaance Study ol Hydroelectric Development ol Nehalem River, June 1959 

19 Cornell, Howland, Haye1, and Merryfleld, Consulting Engineer•, Report of 
Reconnaissance Study of Hydroeledrlc Development ol Tra1lc River, June 1959 

20 Cornell, Howland, Hayes, and Merryfleld, Consulting Engineers, Preliminary 
Engineering Study ol a Water Storage Reservoir on the Devll1 lalce Forlc ol the 
Wilson River, City ol Forest Grove, Oregon, March 1959 

21 State Engineer, Water Rights Flies 

22 U. S. Department of Agriculture1 Agricultural Research Service, Fwest Service, 
Soll Conservation Service1 Summary ol Selected Water and Related I.and Re.ource 
Data In the North Coast Drainage Basin, Oregon, March 1961 

D 
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Fore1t Service - Pacific Northwest Region 

Production of Lumber In Oregon and Washington, l869-r948, Forest 
Survey Report No. 100, December 1949 

Production of logs In Oregon and Washington, r925- f948, Fore1t 
Survey Report No. fOf, April 1950 

Forest Statistics for Clatsop County, Oregon, Fore•t Survey Report 
No. 113, April 1954 

Forest Statistics for Columbia County, Oregon, Forest Survey Report 
No. 122, October 1955 

Forest Statistics for Tillamook County, Oregon, Forest Survey Report 
No. f30, December 1957 

Soll Conservation Service 

Field Examination Report, Rainier Drainage Dlitrld Watershed, 
,. Columbia County, Oregon, April 1955 

Field Examination Report, Upper Nehalem River Waterihecl, 
Columbia County, Oregon, June 1956 

Oregon River Estuaries as Source• of Irrigation Water, November l957 
Watershed Work Plan, Skiponon River Woter1hed, Clatsop County, 

•· Oregon, May f960 

Weather Bureau 

Climatic Summary of the United States, Cllmatk Data herein from 
the Establishment of Stations to 1930, Inclusive, Section 3 • 
We1tern Oregon, f936 

Deportment of Commerce 

Bureau of' the Census 

Census of Agriculture 
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J Sub-station History, Oregon, Key to Meteorological Records Documen
tation No. 1, 1956 

Index of Oregon Weather Stations by Counties, State Climatologist, 
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0 Hourly Precipitation Data, Oregon, Annual Summaries, 1951 to 1960 

Department of Defense 

D 
U. S. Army - Corps of Engineers 

D River and Harbor and Flood Control Project and Index Maps, 1960 

U. S. Navy - Public Works 

J 
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] ABBREVIATIONS AND SYMBOLS 

J ac 
ac. ft. 
Assoc., Aun.] 
Ave. 

J 
Bch. 
BM 
Br. 
C.an. 
cfs, CFSJ 
Ch. 

J 
Co. 
Cr. 
Dept. 
Dom. 
E. 
elev. 
o F.

D Fig. 
Fk. 
Fis. 
Ft. 
Ft. /mi. 
G. 
gpd 
gpm 
Ind. 
lrrig. 
Is. 
Jct. 
KW 
KWH 
l. 
Max. 
mgd 
mi. 
Min. 
Misc. 
Mt. 

acre 
acre-feet 
Association 
average 
Beach 
board measure 
branch 
canyon 
cubic feet per second 
Channel 
County 
Creek 
Department 
domestic 
East 
elevation 
degrees Fahrenheit 
figure 
Fork 
Falls 
feet, foot 
feet per mi le 
gulch 
gal Ions per day 
gallons per minute 
industrial 
irrigation 
Island 
Junction 
kilowatts 
kilowatt hours 
Little, Lake 
maximum 
mill ion gallons per day 
mile 
mining, minimum 
Miscellaneous 
mount, mountain 

Mun. 
msl,MSL 
MWH 
N. 
Neh. 
No. 
OSHD 

Pt. 
ppm 
PUD 
Q 
R 
R., Riv. 
Rec. 
Res. 
s. 
scs 
Sec. 
I 
SI. 
Spr. 
Sq. 
SWRB 

temp. 
T 
U.S.A.F. 

Sta. 
U.S. C. G. 

Sta. 
USFS 
USGS 

W. 
WO 
WSP 

municipal 
mean sea level 
megawatt hours 
North 
Nehale,,., 
number 
Oregon State Highway 

Department 
Point 
parts per mill Ion 
People's Utility District 
rate of flow 
Range 
River 
recreation 
Reservoir 
South 
Soil Conservation Service 
section 
sigma (a summation) 
slough 
Spring 
square 
State Water Resources 

Board 
temperature 
Township 
United States Air Force 

Station 
United States Coast Guard 

Station 
United State1 Forest Service 
United States Geological 

Survey 
West 
Water District 
water supply papers 



r 
[APPROXIMATE H YDRAUUC EQUIVALENTS 

J acre foot [ 
= a volume 1 acre in area and J foot in depth 
=326, 000 gallons [= 43,560 cubic feet 
=O. 5 cubic feet per second for I day 

I cubic foot per second r 
fall1ng 8. 8 feet will produce 1 horsepower• 
falling l1. 8 feet will produce I kilowatt• 0= 7. 5 gallons per second 
= 450 gallons per minute 
= 2. 0 acre-feet per day D = 650, 000 gallons per day 

1 Inch per day D 
= O. 04 cubic feet per second per acre 

= 27 cubic feet per second per square mile 
=19 gallons per minute per acre 0 

1 inch per hour 
= 1. 0 cubic feet per second per acre 0 
= 640 cubic feet per second per square mile 
= 450 gallons per mlnute per acre 

D 
I million gallons per day 

=690 gallons per minute 
= 1. 5 cubic feet per second 0 
= 3. 0 acre-feet per day 

0 
*theoretical for water at standard conditions 

0 
0 
a 
a 
0 

142 0 
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