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INTRODUCTION

The Federal Water Pollution Control Act, Public Law 845,
passed by the 80th Congress in June 1948, requires the Surgeon
General of the Public Health Service to cooperate with other
Federal agencies, with State and interstate water pollution control
agencies and with municipalities and industries in the preparation
or adoption of comprehensive programs for eliminating or reducing
the pollution of interstate waters and tributaries thereof, and
improving the sanitary condition of surface and underground waters,

In developing these programs, due regard must be given to
improvements necessary to conserve the Nation's waters for public
water supplies, propagation of fish and aquatic life, recreational
purposes, agricultural, and other legitimate uses.

Recognizing the fact that full technical information was not
available to permit the development of such commicieasive pregrams
. ‘immediately for most of the Nation's waters, the fubl.s Hsalth Service
. envisicred the development of a series of repcrts o ccver the
interim pericd prior to the development of coaprebensive water
polluticn contrcel programs. The first of these reports were the
Summary Reports whrich were prepared for the 15 major draingge basing
of the count-y o the basis of information veadily available as.of
July 1, 1950, The second.group of reuccets’of this series, of which
this is one, are renorts on several suov-basius of the countryls
major drairage basin areas. Since develormant ¢f c¢omprehsnsive water
pollution coutrol programs is to proceed asc rapidily as ccnditions
permit, only a lim:isd number of these interiim sub-basin roports are
to be coapieted . &nd tie majority of these will bo fox irterstate
sub=basin areas  These reports are basad on date available as of
Decemover 31, L7270, =ud will provide a reference vnoint for measuring
progress; proviis a guide to needed adcditicnail data; provide a basis
for the logicel duvelopment of comprenensive preogram3; provide a
basis for approwal of loans to States, interasvats sgencies and
municipaiities at such time as the Congress makes available funds
for this purpose; and serve to inform the pulliic cn the water
pollution control problem and needs for the sub-basin ccncerned.

The data on which this sub=basin repcr' is based have been
compiled through and in cooperation with tus Crzeon State Sanitary
Authority, but should not be considered a dctz:iizd engineering
investigation of the Wiliamette River Basin, .orugh this co=
operating agenzy additional data have been obuesu=d from other
State officinle, county and city officials ar.i yopresentatives of
industry. Federal agencies also have been of grrat assistance.

The sub-hesin reports present informatici about the ways the
water resovr:eg of the areca are used, the pu.lutlion entering those
water rescuizues and the resulting damages, the tenefits which may
result fr.ur sollution prevention and abatemant, pollution prevention
measures acw in effect, and those which appear to be needed.
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Since the sub-basin reports are based on data which are
presently available, they do not discuss the present and future
best uses of the waters of the sub~basin as such uses arc related
to pollution control. Such considerations will be included as a
part of the comprehensive water pollution programs which will be
developed later,

The deficiencies in data and the gaps in information indicated
in these sub-basin reports are as significant as the presentation of
available facts and statistics. They indicate the work that still
needs to be accomplished by water pollution control authorities for
the preparation of comprehensive programs.

Data and knowledge now available are sufficient, however, to
permit the immediate solution of many of the pollution problems within
the Willamette River Basin without awaiting the results of additional
surveys and studies.

A sincere effort has been made by all who contributed to this
report to present a fair picture of the complex water pollution
problems in the Willamette River Basin.
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SUMMARY

The Willamette River Basin has a total drainage area of
11,200 square miles, all lying within the State of Oregon. This
is the most heavily populated sub-basin of the Columbia River drain—
age basin. Its 1950 population of 873,000 represents a 48 percent
increase during the past decade. Industrisl activity centers about
the utilization of timber, soil, and water resources.

- Forests cover 62 percent of the basin area, and will provide
for a sustained annual yield of about 1.7 billion board feet of time
ber.” Thirty thousand farms, that cover 2 million acres, produce 100
million dollars worth of crops per year. Scenic areas, fish and
wildlife, -and facilities for recreation make the tourist business
the third largest source of income for the State. No exact figures,
however, are ‘available for the Willamette Basin alone.

© Economic development has progressed favorably, largely
because of the readily available water resources. These water
resources are used extensively for the following purposes:

1. Sources of water supply -- domestic, industrial, irrie
gation and livestock,

2. Propagation of fish = game and commercial,

3. Recreation == fishing, hunting, swimming, boating,
camping, picnicking, and winter sports.

4. Navigation.

5. lydroelectric power production.,

6. Wildlife,
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Municipalities and industries make extensive use of these
resources for domestic and processing needs. It is estimated that
380 million gallons of water are required to meet an avsrage summer
déy's demand for municipal and industrial .purposes. Of this total
349 million gallons arée obtained from surface sources and 31 mil-
lion gallons from ground water sources.

The major sources of pollution of the Willamette River and
its tributaries are the discharge of sewage =nd wastes from 52
municipalities and some 83 industries. These include.the raw sew-
age from a population of 441,050, the treated sewage from a popula-
'tion of 47,400, and the wastes from 6 pulp mills and 77 other
industries with separate outlets, and 150 industries connected to
municipal sewers. The population equivalent of known organic wastes
discharged from all of these sources is about 4,000,000. The
organic waste load from 17 industrial sources with separate outlets
and lk-industries connected to the municipal sewers are undetermined.
‘The typés and characteristics of wastes discharged from 6 other
industrial sources also are undetermined.

Furthér surveys are needed to deitermine the volume and
strength of these unknowniwastes, as well as wastes from a number
of industries ia the Portland Harbor arca of the lower Willamette
River. Moreover, steps should be taken to locate and evaluate.the
pollution caused by gravel mining and logging operations.

Pollution exerts damaging effects on all water uses in the

mein Willamette River and the lower stretches of certain
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tributoeries. It is particularly damaging to the basin's fishery

‘resources, to various recreational uses, to property values, and to
public and domestic water supplies. Wastes from food and vegetable
brocessing plants, pulp énd paper mills, and municipalitics, create
an oxygen déﬁletion zone in the lower Willamette River during the
summer and fall months which obstructs migratory fish from reach-

“ ing“and }gturning from valuable upstream spawning areas. Untreated
sewage discharged by 19 municipalities creates unsatisfactorjibac—
terial conditions in the Willamette River below Cottage Grove, and
in the lower stretches of Long Tom, Calapooya, Sentiam, Yamhill,
Molalla, and Claéﬁamas Rivers, and Rickreall Creek. Inadequately
%réatedigéwage discharged into Pudding and Tuslatin Rivers and
jéhnson Creek, also creates unsatisfactory bacterial conditions.

The release of stored waters from existing reservoirs, ;nd
those now under construction or proposed, will increase the flow
in the Willamette River during ihe critical summer and fall months.

Although this will have a Beneficial offect on thefwatér;qualit§ in
fﬁe main river, it will not bec sufficient to ﬁermit full use of

K%hése waters for planned developments of the fishery resources,
recreational arcas, and pﬁblic wqtefﬁsﬁpplies; and for new indust~
fies. Such increased éummef“énd fall”fIOQS must be considered ag
a supplement to, and ﬁo£ 5 substitute fdf, treatment of municipal
sewage and industrial wastes.

Municipal sewage treatment works now serve about 10 percent

of the total sewered population of 488,450. Thirty-three of the 52
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muﬁicipalities having sewerage é&stems treat their wastes prior to
discharge. However, some of these existing treatment plants have
become obsolete or overloaded during recent years. Twenty=-two
treatment plants which serve 23 of the municipalities arelédequate
to handle the sewage from the present population. Three of . the
remaining 10 require enlargement or édditions and the other 7 |
require complete replacements,

At present 54 of the 83 industries not connucted to municipal
sewers have treatment facilities. Thirty-nine of these facilities
provide satisfactory waste disposal methods. Thirteen of the
remaining 15 are of an inadequate capacity. Adequacies of the re-
maining two treatment facilities are undetermined.

Present requirements for pollution prevention and abetement
in the Willamette River Basin include the enlargement, replacement,
or construction of new treatment facilities at 42 municipal and 29
industrial locations. The municipal program, which is estimated to
cost 23.5 million dollars, will provide adequate treatment (under
present conditions) for a population of 513,050 plus the industrial
wastes presently being discharged into municipal sewers. This
includes new treatment plants for a population of 24,600 now living
in 13 unsewered communities; new treatment plants for a population
of 441,150 living in 19 sewered communities without treatment facil-
ities; and the enlargement or replacement of exigting facilities

for 23,100 in 10 communities.
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The present industrial program estimated to cost nine million
dollars includes new treatment facilities for 15 industries and the
enlargement, addition to, or replacement of existing facilities for
13 other industries. In addition, onc industry will be required to
connect to the municipal system. The requirements of 15 other

industries are undetermined.
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CONCLUSIONS

1. Water resources in the Willamette River Basin are vitally
important to the continued development of the area, Full usage of
these resources for domestic, industrial and agricultural purposes,
propagation of fish, and recreation, is dependent upon the reduction
of polluting wastes now entering the streams, as well as the control
of future sources of pollution.

2. Pollution is particularly severe in lower sections of the
main Willamette River and certain tributary streams. In addition,
indiscriminate cutting of timber from public water supply watersheds
has left large areas unprotected and subject to serilous erosion.

3. The major causes of pollution in the Basin are the wastes
discharged by municipalities, food processing plants, and pulp and
paper wills; and the silt, logs, bark, and other debris entering the
streams from eroding agricultural and cut-over forest lands, and
from uncontrolled logging operations.

Lo TUntreated domestic sewage from a population of 441,050,
treated domestic sewage from a population of 47,400, together with
a variety of industrial wastes, are discharged into the main stem
and tributaries through municipal sewerage systems.

5. Pulp and paper mill wastes having a population equive=
lent of 2,901,000 and other industrial wastes with a population
equivalent of 227,150 are discharged to the main stem and tributar-

ies through separate outlets.
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6. The total organic waste load discharged to the main stem
and tributaries has a population equivalent of about four million.

7. Principal pollutional damages are: (a) serious impair-
ment §f present”and future municipal water supplics; (b) inter—
ference with full development of fishery resources; (c) destructién
of recreational areas; and (d) decreased propert& values.

8. Most serious damages occur auring the late summer and
early.fall when stream flows are lowest, and wastes from seasonal
food processing increase the total pollutional load. Increased
stream flow during this period resulting from regulated releases
from existing reservoirs, and reservoirs now under construction or
ﬁfoposed, will not in itself be sufficient to provide a suitable
quality of water for all beneficial uses.

9. Surveys conducted since 1929 have shown that, during the
late summer and early fall; bacterial contamination has been exces-
sive in certain stretches of the main stem and tributary streams,
and éon'centrations of dissolvea oxygen in the vicinity of Portland
have not been sufficient to support fish life., This oxygen defic-
iency has extended for a lineal distance of as much as 35 miles in
some years.

10. Sufficient besic information is available and plans are
going forward under the Oregon State Sanitary Authority's prograﬁ
for immediate construction of many sewage and waste treatment facil-
ities., Additional data on industrial wastes, degree of treatment

and water quality objectives are required to supplement the program.
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11. The program of the Sanitary Authority is strongly
backed by public opinion and by other State agencies concerned
with development and reclamation of the Basin's water resources.
Through the voluntary cooperation of municipalities and many ‘indust~

ries, a large part of the program is already well underway.
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RECOMMENDATIONS

It is recommended thats

1. In order to reduceipollution in the Willamette River
Basin, 42 municipalities and 29 industries construct treatment
facilities in conformance with requirements of the Oregon State

Sanitary Authority as follows:

Available Data Project Requirement
Name On Pollutional Loads
(Population Equivalent)

Municipal
1. Portlandd/ 403,000 New Plant
2. Saleml/ 250,000 " n
3. ZEugene 110,000 n n
4e Corvallis 40,000 ] 1
5. Albany 24,000 n n
6. Springfield 11,500 n "
7. Lebanon 10,000 n 1
8. McMinnville 8,500 n n
9. Oregon City 8,000 n n
10, Milvaukiel/ 5,000 "o
11. Oak Groveg/ 5,000 " ]
12, Cottage Grove 3,500 n n
13. Oswego 3,000 1 ]
14. Staytong/ 3,000 n n

15, West Linn 2,500 u i
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Available Data
Name On Pollutional Loads Project Requirement
(Population Equivalent)

16. Canbyg/ 2,000 New Plant

17. Corneliusg/ 2,000 n )

18. Gladstone 2,000 " 1

19. Oakridge?’ 2,000 W

20. Willamina?/ 2,000 n o

21. Mill Cityg/ 1,500 n n

22. Philonatnl/ 2/ 1,500 “ o

23. Sandyg/ 1,500 n n

24. Daytong/ 1,400 " 1

25, Dunthorpeg/ 1,000 " "

26. Tigard 1,000 " f

27. Molalla 1,000 " "

28, Sheridan 1,000 " "

29. Harrisburg 800 " "

30. Yamhillg/ 700 n u

31. Brownsville 500 u "

32. Monroe 300 ) "

33, Forest Grove 30,000 Replace Existing Plant
34. Dallasl/ 6,100 " " 0
35, Mt., Angel 3,500 " n "
36, Woodburn 2,000 " J "

37. Carlton 850 n " "
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| Availsble Dota
Name On Pollutional Loads Project Requirement
(Population Equivalent)

38. Wocdbura School 500 Replace Existing Plant

39. Vermont Hills 350 " " 0

40. Gresham 12,000 Fnlarge Existing Plant

41. Hillsboro 7,500 " n "

42. Cedar Mill Park 1,600 " u "
TOTAL MUNICIPAL 973,600

Industriss

1. Orcgon Pulp & Paper, :
Salem 860,000 New Plant

2, Crouwn Willamette,
West Linn 831,000 " "

3. Publisher Paper Co.,
Oregon City 556,000 n 1

4. Spoulding Pulp &
Paper Co., Newberg 495,000 " "

5. Crown Willamette,
Lebanon 109,000 u 1t

6. Mt. Angel Flax
Growers, Mt. Angel 6,000 n "

7. Volney Felt Mills, -
Portland 6,000 1 n

8. Nebergall Mezt Co.,
Albany ' 5,600 " "

9." Pacific Rocfing Co.,
Portland 2,800 1 1

10. Bodle Co., Banks Unktiown v
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Available Data
Name On Pollutional Loads Project Requirement
(Population Equivalent)

11, Fugene Chemical Co.,
Eugene Unknown New Plant

12. Alpenrose Dairy,
Vermont Hills Ll " n

13. PFulton Park Dairy,
Vermont Hills n u n

1l4. Brownsville Mills,
Brouwnsville " n n

15. General Foods, Inc., .
Woodburn 50,000 Enlarge Existing Plant

16, Oregon Turkey
Growers, Eugene 3,600 n " "

17. Mayberry Chapman

Meat Co., Fugene 1,680 n " "
18. Irish McBroom

Meat Co., Eugene 1,680 " " n
19. Benton County Flax

Growers, Monroe Unknown n v "
20, McKenzie Mecat Co., Additions to Existing

Springfield 460 Plant
21. Forest Fiber Frod-

ucts, Gaston 30,000 Replace Existing Plant
22. H. N. Kumner Meat ‘

Co., Hillsboro 2,100 " n "
23, Steen Bros., Albany 1,450 u " n

24, M. & 8. Cznnery, :
Milwaukie 570 n " n

25, Albany Foods, Inc.
Albany 100 " L n

26, Portland Gas &
Coke Co., Portland Unknown n n- n
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Aveilable Data .
Name On Pollutional Loads Project Requirement
(Population Egquivalent)

27. Kelly Farguhar Co.,
Banks Unknown Replace Existing Plant

28. Borden Co,, Albany 1,000 Connect to City Sewer

29. Ried Murdock Co.,

Salem __32,500 Connect to City Sewer
TOTAL INDUSTRIAL 2,996,540
GRAND TOTAL 3,970,140

———

1/ Plants now under construction,
2/ Presently unsewered communities.

2. Erosion control measures be required on all public
waler suppiy watersheds during and after timber cutting operations.

3. Surveys for determining the sources, characteristics and
amounts of industrial wastes discharged into public waters be
completed as rapidly as possible.

4e Desirable water quality objectives for all uses be
determined and adopted by the Oregon State Sanitary Authority.

5. In order to assure compliance with the Sanitary Author-
ity's policy of permitting no new domestic sewage or industrial
wastes to enter the basin's waters, the water pollution control
léws of the State be amended to include a permit requirement clause.
Aiso, that the State water pollution control laws be further amended
to include a penalty clguse.

6. In order to be able to make greatest possible use of
regulated stream flows, all water resource developments in th;

basin be effectively coordinated between both State and Federal

agencies.
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HISTORICAL BACKGROUNDL/

After traversing the dry? dusty stretches of prairie and
sagebrush of the Upper Great Plains region, immigrants to the Pac-
ific~Northwest gazed with awe and renewed spirits at the lush
verdure of the broad Willamette River Valley. By 1841, the Oregon
Trail had served well the passage of many people coming from the
Mississippi River and beyond to seek their fortunes in the
Willamette and other green valleys of the Pacific Northwest,
Following an immigration lull during the gold rush in neighboring
California, it picked up again when congressional action in 1850
offered a square mile of free land to each Willamette Valley set-
tler., Within five years practically all desirable land had been
claimed,

Markets in the California and Southern Oregon gold fields
took all the farm produce grown by wives and children of men who
went to prospect for the precious metal. Agriculture became a
prosperous business. The ready gold from mining and farm proge
perity was the starting point of small basic industries that pre-
pared the way for modern development of the Willamette Valley.

On the flip of a coin, the growing river mouth city
became Portland instead of Boston. Within twenty years villages
and towns sprang up along the river and its tributaries. Rail=-

roads came through the mountain~-passes from San Francisco and

1/ Parrish, P. H., Historic Qregon. The MacMillan Company. New
York. 1937.
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opcned markets that softened the blow of the failing gold boom.

With these new dependable markets to the south and others up the
Columbia to the cast, there emerged a hcalthy economy based upon

fertile lands, great stands of timber and abundant clean water.
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PHYSICAL DESCRIPTION

The Willamette River Basinl/ is a rectangular drainage
trough 150 miles long and about 75 miles wide, lying between the
Cascade and Coast Ranges in northwestern Oregon., The run-off from
its 11,200 square miles of mountain slopes, gentle hills, and
level fertile plains flows‘northward to the Columbia River near
Portland.

Zopography

The Willamette valley‘floor is located somewhalt west of the
center of the vallef with the sides sloping upward to foothills
and finally to rugéed mountains on the east, south and west. The
&alley, 3,500 square miles in aréa, extends from Eugene almost to
the mouth of the river. Most of the valley lies beiow an eleva-
tion of 500 feet, mean sea level.

To the west, the ridges of the Coast Range reach eleva-
tions of 3,000 to 4,000 feet; to the south, the Calapooya Moun-
tains reach 5,000 feet; while peaks in the Cascade Range exceed
10,000 feet.

The Willamette River, which is fourth in volume of flow
among the tributaries of the Columbia River, has its origin at

2/

the confluence of its Coast and Middle Forks above Eugene

1/ See Map No. 1.

2/ See Appendix 9 -- Table 3.
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From this point, about 435 fest in elevation above the Columbia
River, the Willamette meanders northward for 188 miles through
the fertile farmlands of the western half of the basin. The
Willamette River passes over the Keizcr and Windsor Island Rapids
below Salem, and Willamette Falls at Oregon City, dropping L7405
feet before joining the Columbia River about 10 miles below Port-
land.

From Oregon City to ite mouth, a distance of about 26
miles, the Willamette River is subject to tidal fluctuations, and
is affected by backwater from the Columbia River during high
stages on the latter river; At the junction with the Columbia
River, stage fluctuations over a 43-year period have varied
bepween 0.8 and 33 feect above mean sea level.

| Many tributaries, that range in size from prominent rivers
to small mountain streams, flow swiftly down the wooded mountain-
sides and then meander more slowly across the valley floor to the
Willamette.l/ The tributaries on the west drain the slopes of
the Coast Range, and those on the east originate in the Cascades.
The hcadwaters of the majority(of west side tributaries originate
at elevations of 1,000 to 2,900 feet, while those on the east rise
in the Cascade Rangc at elevatiqns of 6,000 feet or more. Some
of the major streams arc more £ﬁ;n 80 miles long.

Waldo Lake is the only natural lake of appreciable size

and is perched high in the mountains near the southeastern corner

l/ See Appendix 9 -- Table 4.
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of the basin. Along the southwestarn edge of the basin, Fern Ridge,
Cottage Grove, and Dorena Reservoirs have been constructed for flood
control, and to facilitate navigation and irrigation. Two addi-
tional multiple~-purpose rcservoirs are now under construction on
!

tributary streams. Although there are a few small natural lakes in
tﬂe area, the waters of these reservoirs will have tremendous rec-
reational appeal.

Climatg%{

The attractive climate of the Willemette area is an important
factor in the rapid cconomic and cultural development that stretches
along the river from Eugene to Portland. Outdoor work is possible
at many placcs throughout the year, and the average growing season
in agricultural areas varies from 150 to more than 200 days. Sum-
mers are dry and moderately warm while winters are mild though wet.
The usual‘absénge of ice cover in winter makes navigation and tow-
ing of loés possible at all seasons.

Temperature variation between summer and winter is small on
the valley floor. Average temperatures range from about 40 degrees
F., in January to about 67 degrees in July, while the annual recor-
ded‘mean varies from 48.9 to 53.1 degrecs F. Temperatures below
zero are rarc, and seldom is it warmer than 100 degrees F., in the
middle of summer. In the mountains, of course, it is ccld enough to

keep some puaks covered with snow throughout the year. The white

1/ See Appendix 9 -- Table 5.
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spires of scveral peaks in the Cascade Range are visible from the
valley. | h

The period November through %abruéry is the rainy season dur-
.ving which about 60 percent of the annual predipitation occurs. FPre-
cipitation varies grecatly between moﬁntain and valley regions. It
excceds 140 inches annually over small areas in the Coast Hange, and
is more than 120 inches over parts of the Cﬁscades. The ahnﬁal aver-
age on the Willamettc Valley plain is 40 inches, and this decreases
to 30 inches near the center of the valley floor?z In the mountain
areas above 7,000 feet, threc-fourths of the précipiﬁatioﬁ falls as
Snow, whereaé only 2 percent falls as snow on the valley floor and
then melts away very rapidly.

Dﬁring the months of November through April, maximum flows
occur in thé Willametﬁé;River and its tributaries owing to intermit~
tent but frequent precipitatiéﬂ‘aﬁd'%he melting of mountain snow.
Rﬁpid runoff over unfrozen ground makes the water muddy, and damag-
ing floods are not infrequent. Minimum flows occur betwcen July and
October during end following prolonged periods of little or no rain-
fall. Sunner temperaturcs and the seasonal addition of food proces—-
sing and other polluting wastes to those discharged unifbrmly
throughout the year combine with the low flows to make this the per-

iod of poorcst stream condition.

1/ See appendix 9 -- Tables 6-8..
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ECONGMIC DEVELOFMENT

Land Uscs and Resourcesg

Economic development in the Willamette Basin has progressed
at a faster rate than ¢lsewherz in the State. Major resources res-
ponsible for this are large stands of timber, highly fertile.soil
areas, access to cheap hydroelectric power, an excellent sea port,
congenial climate, and scenic arexswith abundant fish and wildlife
for recrceational use. Continued development of these natural
regources is imperative for the cconomic growth of the Pacific North-
wegt and important to the cntire nation. Economic and other advan-
tages have attracted two-thirds of the State's total population to
this relatively smell basin.

Flanking the centrally located agricultursl lands and con=
tinuing up the mountain slopcs, stands of merchantable timber cover
more than half the basin.l/ Some of the Nation's largest remaining
inventories of old-growth saw timber are in these forests. Most of
it is highly prized Douglas fir. National Forests, which occupy
the greater part of the basin's public lands, spread their 2=1/4
million acres around the rim of the basin.g/

The main stem of the Willamette flows through agricultural lands

which extend outward to the foothills.é/ Although these, lands-occupy

1/ Sce Appendix 9 -- Table 9.
2/ Sce hppendix 9 -- Table 10,
3/ See appendix 9 -- Table 11,
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less than one-third of the basin, or about 2 million acres, their
productivity gives them great economic importance. Farm products
of all kinds raisecd in 1944 had a market value of more than 100
million dollars--41l percent of thc total for-the State.l/ Owing
to the lack of unoccupied and undeveloped agricultural lands,
improved methods of farming and extension of irrigation practice

are required to meet the needs of expanding agricultural economy.

Populations

The population of the Willamette basin is predomiﬁatly
ur un with approximately one-half the people living in the cities
of Portland, Salem, and Fugene. Outside these metropolitan cen-~
ters, the population is well distributcd in smaller cities, towns,
and farms along the river and outward to the edge of the valley
floor.

Since 1900, population growth has been rapid under the
impetus of new economic opportunity in the development of agricul=-
tural, forest, and water resources. Foverish activity during the
war years in shipbuilding, lumbering, and manufacturing drew man-
power from all parts of the céuntry and roised the population
approximately 48 percent since 1940. ¥Fven the closure of war
plants, and cxpected readjustments in the booming timber and food

industries after 1945, failed to discourage people coming to seek

1/ Sce Appendix 9 -- Table 12,

2/ Sce appendix 9 -- Table 13.



employment and a new home in the Willamette Basin, With the growth
of new business enterprises, and the expanding lumber and forest
products industry, population mey be expccted to grow for some

time in the future. The 1950 population of the basin was about
873,000,

Demands upon the weter resources will grow with the popula-
tion. The value and need of clean water for all purposes will
become increasingly important. Plans are now underway for util-
izing the power and excess volunc flows of the Willamette system
for the benefit and economic advantags of present and future popu-
lations. Such development may well be partially governed by suc-
cess of the efforts to prevent and control water pollution.

There is a closely-knit dependence of the urban processing
labor force upon the timber, agricultural, and other products
that result from rural labor.l/ The rajsing and marketing of farm
products and the cutting of timber require the services of 17 per-
cent of all employed workerg--l4 percent of all employgqvworkers
in agriculture alone. Twenty-two percent of the labor force is
engaged in manufacturing with saw and planing mills, various wood
conversions and food processing having major prominence. The
remainder of the workers are employed in construction, transporta-
tion, trade, communications, utilities, professional, governmental,

and other types of services.

l/ See Appendix 9 -~ Table 14.
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Logging

From the outer fringe of the valley farm lands, and exten-
ding to the ridges of the surrounding mountains, stand thg vast
remaining forests. Extending to 3,560 feet above sea level they
arc mostly Douglas fir. On higher slopes much of the timber is
western hemlock, balsem fir, and non-commercial varieties. For-
ests cover 62 percent of the basin area--4.5 million acres with
65 billion board feet of saw timber.;/ i 1little over half of the
area is in National Forests and, therefore, subject to conirolled
cutting.

The timber industry of the Northwest moved into the Wil-
lamette Basin largely since 1940, and has made it the major source
of logs for Columbia River mille. During the war period of 1940
to 1944, saw logs were cut at the accelerated rate of 2.5 billion
board feet annually.g/ The urgent need for lumber and other wood
products in the postwar construction period caused a continued
upward trend in logging activity. Following a slight drop in 1946,
an all-time cutting high was reached in 1947. These rates of cut
are in excess of the gstimated sustained yield of sbout 1.7 bil-
lion board feet annually.

The availability of these great forest resources had a guid-

ing influence upon the total industrial pattern of the basin. Over

14

1/ See Appendix 9 -- Table 15.

2/ See Appendix 9 -- Table 16.
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and above the labor force required for the actual logging opera=-
tions-~ag many as 9,QOQ ;n 194 -~the easy access to huge supplies
of raw material stimulated the;establishment of many conversion
plants and the attraction of new workers. These plants are of
wide variety. Sawmilis are most common, and extend out from the
agricultural land, and even to the Sites of cutting. Nine plywood
plants, 6 pulp and paper mills, and numerous shingle, lumber, and
finishing plants prepare the trees for markets of the world.

Withqgt doubt, the future of the industry will include
restrained cutting of the forests to approach conformity with the
rate of replacement, development of many new products, and still
greater utilization of tbe parts. of the. tree now lost in the form
of wastes. These developments will have & beneficial effect upon
some of the pollution problems that now stem from the incomplete
utilization of harvested forest .products.

The relation of the timber cutting and conversion industry
to the pollution status of Willamette Basin watercourses is some-
times obscured by the industry's great economic importance. A fur-
ther factor is the fact that undesirable effects of logging on new
streams in widely scattered areas are usﬁﬁlly recognized only after
the damage hags been done. Pollution control officials are concerned
over the destruction of public water supply watersheds, §ﬁream beds
choked with slashings, bottom accumulations of bark, the dumping of

sawdust, and pulp mill liquors.
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Apriculturel/

On the valley floors and lower foothill slopes, lands
suited to agriculture are quite fully occupied. Any marked increase
in agricultural productivity will depend upon more intensc use of
the farm land now available rather than development of less desgir-
able new lands. More than one-third of the basin area, or about
2.7 million acres, is in farm ownership distributed among somé 32
thousand scparate farms.

These farms are intensely cultivated small units averaging
84 acres in size but varying within wide extremes., The value of
‘farm lands and buildings was 366 million dollers in 1945. Their
production is extremely diversified. In the lower Clackamas Val-
ley near Pbrtlaﬁd, there are méhy poultry farms on acreages of
small size. Truck farms lie aiong the river banks oﬁ‘feftile alluv-
ial soils, and many of them are ifrigated from streams orf ground
water supplieé. On the rolling slopes and foothills are located
fruit and nut farms. Owing to the high value of the good farm
land, many specialty crops, such as seeds, are grown. Herds of
dairy cattle are scattered widely throughout the basin with a-con-
centration near Portland markets. Some poorly draired lands are

turned to growing hay or small grains.

1/ Seo Appendix 9 —- Tables 11 and 12,
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Manﬁfactug;gg%{

‘ 'The Portland sea port and availability of inéxpensive hydro-
electric power from Columbia River plants have brought about a tre-
mendous wartime eipansion in manufacturing, particularly in the
lover Willamette area. Although éﬁergence of the basin as the
major manufacturing center of the Columbia Easin was based;ﬁpOn the
processing ofhfbrest and agriculturai products, the trend since
1940 has been tbward greét@r diversification, Much of the expan-
sion has been in metal wbrking, machinery, chemicals and heavy
industry in which the west has long been deficlent.

Attraction of new industry to the area is assured as costs
of fuei 0oil, gas and coal, used by industry in other parts of the
country, continue to mount. It is an importont economic fact that

Athe Pacific Northwest, with only 8 percent of the country’s ares,
possesses 37 percent of its potential hydfoelectric power. Further
economic growth is curbed at the present time by the rate at which
potential power of the Columbia Basgin is harnessed and made avail-
able for high encrgy consuming industries.

Transportation

Fconomic growth of the basin, even from the early settle-
ment périod, waé molded around the convenience of shipping through
the tidewatéfiﬁdrt of Portland. Not only does it serve as a ship-

ping center for the Willamette Basin but for the entire Inland

1/ See Appendix 9 -- Table 17.
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fmpire as well. Foreign=-bound cargoes of wheat, lumber, and flour
averaged 1.5 million tons annually in the post-war years, while
inbound cargoes, mostly petroleum products, averaged 5.5 million
tons. Other Willamette River traffic is characterized by log rafts
and Earges that serve the industrial needs of various lumber and
pulp and paper mills from Oregon City fo the dolumbia River.

The onlyqnérth~éouth mainline railroad through the Pacific
Northwest enters the willamette Valley from Klamath Falls, and
passes through Portland, along Puget Sound, and into British Colum-
bia, An older rail line over the Calapooya and Siskiyou Mountains,
and through the picturesque Rogue River Valley, enters the head of
the valley near Cottage Grove and follows the Coast Fork Willamette
River to a junction with the main line at Eugene.

The well-knit highwsy pattern of the‘basin enables the pro-
ducers in agricultural, forest, and manufacturing arcas to truck
their goods to metrop&litan markets, and to water and rail termin-
als. 4 principal artery covers the length of the vallsy and joins
with a number of Bighways to the seacoast on the west and through
Cascade passcs to fﬁe east:° Most of the popular recreational
areas are easily accessible.

Transcontinentsl and coast-wise air service connects Port-
land and principal cities of the Willamette River with points out-
side the basin, Expansion of airport facilities at Portland and
'.ofher cities is following a growing patronaé; of this mode of.

travel.
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Becreation

The Willamette Basir, like much of the Pacific Northwest,
is an area of tremendous recrcational possibilities. From the
snowfields of the Cascade peaks to ths valley fishing streams, the
variety of outdoor attractions offer diversion and vacation OppOT=
tunity to people within and outside the basin., This combination
of recreational appeal and high utilization from the centers of
population has resulted in a growing economic copitalizetion of this
favorable relation. Sporting goods stores, boat builders, auto
courts, hotels; manufacturers of fishing tackle, camping equipment,
and other sporting goods; and resorts, service gtations, and many
other types of business profit from recreation. The State of Ore-
gon annually spends about $100,000 in advertising the State's
scenic attractions and recreational facilities, and the resulting
tourist business is now its third largest industry, worth more than
100 million dollars a year.

Fishing, boating, swimming, camping, picnicking, or quictly
enjoying the river scenery are among the more obvious recreational
values of the basin's water. Water is a recreational resource
whose velue will grow with the population and the extension of
travel and vacation facilities.

A large part of the recreationzl resources are on lands
that belong to the people and are administered for them by various
governmental agencies. In discharging their obligation of preser-

ving thesc values for future generations, these agencies have
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developed 22 State Parks, 68 Forest Service Recreation ireas, and
have set aside millions of acres in National Forests. Presorva—
tion of the water resource is equal;y necessary.

Spoilage of the reereational value of water by pollution
already is underway. Killing of fish, closure of baothing areas,
end the presence of floating wood, oil, rubbish, and garbage are

evidence of unwise water uses by communities and industries alike.
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USES OF -WATER -RESOURCES

From the beginning éf WillémettevRiver history, rapid basin
development has hinged upon the afailability of tremendous water
.resources.l/ Llthough at first the river was used mainly as a
path of travel and a source of salmon, dependence upon the water

resources has continuously extended to many other uses. No person
in the basin is now unaffected by either the supply or quality of
avéilable water,

Present uses of the basin's water resources are as fol=-
lows:g/

1. Sources of water supply-~domestic, industrial, irrige-
tion and livestock,

2. Propagation of fish--game and commercial.

3. Recreation--fishing, hunting, swimming, boating, camp-
ing, and winter sports.

4. Navigation,

5. Hydroelectric power production.

6. Wildlife. |

Plans i'or development of the basin's water resources by the

Corps of Fnginecers and Bureau of Reclamation include construction

1/ See Map #2.

2/ See Map #3.
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projects for the benefit and expansion of water uses for the above
purposes. These plans include: (1) storage dams on tributary
streams to be constructed primarily for‘fiood control, irrigation,
hydroelectric power, and navigation; (2) channel improvement and
contraction necessary to secure regulation of flow and maintain
minimum depths of 6 feet from Oregon City to the mouth of Santiam
River and 5 feet thence to Albany; (3) reconstruction and enlarge-
ment of the locks at Oregon City; (4) irrigation diversion, ground
water supply, pumping transmission, and distribution facilities;
and (5) facilities for protection and expansion of the fishery
regources. Use of areas in and around reservoirs and alorig streams
to expand recreation, and increased minimum stream {lows for water
pollution control, are other features includsd in the basints
water resources development pléns.

A number of the projects included in the plans of these two
Federal agencics have been authorized for construction. Of the
13 storage projects authorized, the Fern'Ridge, Cettage Grove,
and Dorena res=rvoirs have been'constructed. Lookout Point and
Detroit Dams are now under congtruction. Authorizations also
include dams for reregulating purposes helow the Lookout Point and
Detroit reseivolrs, Construction work is proceeding on some of the
chann.l improvement and fishery facilities included in the basin
plans. Pollution abatement in the Willamette River Basin will be

necessary to obtain full value from the expenditures of funds for
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much of this construction.l/

Municipal Water Supplyg/

Some 81 water systems are used to supply the domestic needs
for 756,000 peﬁple living in cities, towns, water districts and
institutiohél In addition these 81 systems furnish water to a
‘ large number of industries fof use in processing and other plant
'operations. The estimated demand on these Qater systems for clean,
pﬁre waﬁef averéges 190 million gallons daily during the dry summer
months,

People of Oregon like water that comes from melting mountain
snow. They a£tach to the mountain stfeams an inherent quality of
purity and wholesomeness unthinkable for the lower Willamette River,
Tributary streams or wells are used by most of the municipalities
for their water supplies. A total of 29 systems serving nearly
690,000 peoplé use surface waters of the Willamette Basin. Only
three of these, Springfield, Adair Village and Corvallis, use the
‘Willamette River as a source of supply. All three have installed
complete purification plants to treat’this water for domestic use.
Eugeéé;yﬁlbany, Forest Grove, Sweet Home and Wendling, although
using tributary streams as sources of supply, also have installed
<complete purification plants. Lebanon has installed an up~flow
coagulation and selimentation system. The remaining systems with
one exéeption provide only chlorinatign prior to use of water from

Lt

their surface sources. Detroit uses untreated water from Mackey

1/ See Map #4.

2/ See hppendix 9 == Table 18.
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Creck. The average daily use of surfate waters during the dry sum-
mer months is about 175 million gallons. -

Fifty-two systems serving about 60,000 people depend upon
ground water supplies. The use of ground:waters during the dfy'
summer months averages about 15 million gallons daily.

Surface water supplies obtained from sources on the Cascade
slopes are usually adequate as melting snow and springs maintain
continuous flows in most streams. Of the systems obtaining water
from the Cascades, only Portland depends upon impounded étorage to
maintain an adequate year-around supply. Surface water supplies
obtained from streams draining the Coast Range Mountains are almost
éntirely dependent upon storage facilities to provide dspendable
supplies. FEven with storage developments, a number of municipali-
ties have experienced shortages in supply during recent years.
Corvallis, serving a population of about 17,500 has had to supple-
ment its tributary supplies by resorting to the Willamette River.

Where waters of the Willamette have been unsatisfactory for
domestic use, meny small urban centers have bsen successful in
obtaining'adequate ground water supplies. Others in less fortun-
ate locations, however, can obtain water from ground sources only
at great depth or by the costly operation of a number of shallow
wells, All large municipalities depend upon surface sources for
their water supply.

Tributary waters are by choice more attractive sources of

supply than the bacterially and chemically contaminsited water of
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Willamette River. Growing demands for water and deforestation of
unprotected watersheds are gradually rendefing some tributary sour-
ces eithér too silt-laden for use or too limifed in volume. Log-
ging operations already have damaged the watersheds supplying the
Valley communities of Carlton, Oregon City, West Linn, Dallas,
Molalla, Forest Grove, Silverton, Lebénon, Yamhill, Hillsboro,
Sweet Home and Albany. As long as timber has a market value, cut-
ting of uncontrolled watershed forests will continue. Such sour~
ces of water supply probably will have to be abandoned by the lane
ger cities with the prospect of drawing upon the mainstem Willam-
ette River for a source of supply.

'Shallow wells in areas of porous deposits are subject to
surface contamination. Frequently such wells have had to be aban-
doned temporarily during floods and disinfectad befofe they could
be placed back in operation. Some of the best aqﬁifers are too
near the surface to provide adequate protection against contamin-
ation. This was forcibly demonstrated in 1947 in the vicinity of
Salem where chemical wastes from an experimental aluminum plant
had been dumped info a gravel pit. These wastes, chiefly alum~
inum hydroxide and aluminum sulphate, invaded the ground water
to a distance of about a mile and interrupted the use of many
private wells in the affected area., Water which once inspired
the confidence of the consumer brought forth complaints of extreme
hardness, discomfort to adults from internal use and severe gast-

ric and intestinal disorders in infants.
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The foreseeable future holds the possibility of an expan=-
ding and increasingly important dependence upon Willamette River
to supply the water needs of additional municipalities. In recog-
nition of the present unsuitability of the river for such use at
many points of damaging pollution, abatement is an urgent need.

| The City of Portlandl/ obtains its water from the Bull Run
River, which drains the Northwest slopes of Mount Hood and flows
into thé Séndy River. This drainage area is located éutside the

Willamette River Basin. Storage of 33,000 acre feet is provided
” in Lake Ben Morrow with a dependable yield of about 200 million
gallons daily. Pipe lines with capacity of 150 m.g.d. deliver the
water by gravity a distance of about 25 miles to Portland. The
watershed, being located in the Mt. Hood National Forest, is
restricted, and furnishes an excellent quality of clear soft water.
The water is treated with chlorine and ammonia at the supply head-
works. Thg Portland supply furnishes water for 478,000 people
living in Portland and in areas served by 63 water companies and
water districts whicthurchése water, wholesale, from the city.
The average daily water consumption is about 56 million gallons
and the maximum daily use about 138 million gﬁllons.

The City of Salemg/ obtains its water supply from the North
Sentiam River. The river water is first passed through infiltra-

tion galleries located on Staten Island and then flows by gravity

1/ See Appendix 9, Section 2.

2/ See Appendix 9, Section 3.
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about 18 miles through a 36-inch pipe line 'to Salem. The total
(éapacity of the headworks system is about 31 m.g.d. The capac—
ity of the supply line is 19 m.g.d. During certain periods of
the year the river water is turbid and some fine silt passes
through the infiltration gallery. The city has installed 3 wells
on the Island which provide a limited quantity of clearer water
during these periods. The water is treated with chlorine and
ammonia near the headworks. The Salem supply furnishes water to
48,500 people living in Salem, three water districts, one town
and Fairview Homes located outside the city. The average water
use is about 8.86 m.g.d., and the maximum use about 19.43 m.g.d.
The City of Eugenel/ obtains its water supply from the
McKenzie River about 6 miles east and north of the city. This
water is first treated in a modern filtration plant and then
pUmpea through a 45-inch pipe to the city distribution system.
Raw water pumps have a capacity of 35.5 m.g.d., and the filtra-
tion plant has a capacity of 24 m.g.d. A clear well capacity of
300,000 gallons is provided at the filtration plant. Variable
high service pumps have a capacity of 30 to 40.5-m.g.d. These
deliver water to the distribution system through the 45-inch pipe
line with an ¢stimated capacity of 50 m.g.d. The Eugene supply
furnishes watcr to 54,090 people living in' Fugene and in areas

outside served by nine water districts. The average water use is

1/ See Appendix 9, Section 4.
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about 9.94 m:g.d. and the maximum use about 21.45 m.g.d.

The City of Springfieldl/ obtains its water from the Moun=
tain States Power Company system, The present supply is taken .
from the Willamette River, treated by plain sand filtration and
chlorination and pumped into reservoirs which supply the dist-
ribution system by gravity. The filtration plant has a capacity
of 2.5 m.g.d. A new ground water supply capable of delivering
about 8.5 m.g.d. is under construction. The Mountain States
Power Company system furnishes water to 10,760 people living in
Springfield. The average water use is about 2.73 m.g.d. and‘the

maximum use 5.60 m.g.d.

Industrial Water Supplvg/

In addition to the large amounts of water used by indust-
ries supplied through municipal sources, there are known to
exist in the basin 63 separate industrial water supplies. Maxi-
mum use of igdustrial water supplies usually occurs during the
summer and early fall when canning operations are at their peak.
The average use during this period is estimated at 189 m.g.d.

Surface waters supply the needs of 17 industrial plants.
The'total demand upon surface sources for industrial purposes is
174 m.g.d. About Sijercent of this water is used for cooling

purposes and the remainder for processing. (Cooling waters are

1/ See Appendix 9, Section 5.

2/ See Appendix 9, Table 22,
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usually untreated'@hile procéssing-waters receive verying de=
grees of treatment depending uﬁon the industrial pfébess. This
treatment mayxinclude any or all‘of the foilowing: screening,
filtration, softening, or chlorination. The 6 pulp and paper
mills use about 72 percent of the total surface water require-
ments, Five of these treat a portion of their water by sedimenta-
tion and/or filtration. The remaining plant, which produces
newsprint, provides screening facilities alone.

Ground waters are used by the food processing plants and
most of the smaller industries. Forty-six industrial plants,

“ utiliéiﬁg ground water sources ﬁlone, have a total demand of 15
‘m.g.d.

Because of the unsatisfactory sanitary quality and oééap
éional high turbidity of the waters in the Willamette River, many
industries which require waters of high quality prefer tozﬁtil~
ize ground water rather than to undertake costly treatment of
water from the Willamette River. For these reasons, food proces—
sing plants préfer to use wells. Most other larger industries
along the Willamette River above Portléﬁd utilize river water
after treatment by sedimentation, filtration and chlorination.

In Portland Barbor trcatment of the river water sufficieﬁt for
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food processing plants would be. neither advisable nor economical,
Well water, where found'in adequate quantities, may usually be
rendered satisfactory for food processing requirements by chlor-
ination alone,
Agriculture

Although the practice of irrigation is still in its
infancy, the growing vision of great economic benefits points
clearly to an expanding irrigation use of the water resources.
The need for irrigation on the fertile valley lands stems from
the meager -summer rainfali‘gf as little as 6 incheé; which limits
‘the. advantage . of the lbng.growing segson. Many high value spec=
ialty crops cannot now be grown solely because of limited  avail-
.able water. Increasedryields of 50 to 100 percent of better qual—
ity crops clearly deﬁonstrate the value of water in the existing
scattered areas where irrigation is now used.

A very rapid growth in :irrigated acreage has occurred since
1930. It is now estimated that.-aboitt 130,000 acres of bottom
lands are irrigated. by pumping directly from Willamette River and
tributaries and by pumping from private wélls. Estimated annual
water requirements for this acreage are 260,000 acre feet. A
total of about 1,000,000 acre feét of water willibe required to
supply the more than 500,000 acres of irrigable land in the

1/

Basin.™ Competition for water requires thot major irrigation

1/ See Appendix 9 -- Table 20,
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developments include storage of flood flows for release during
the growing season, Multiple-purpose reservoirs, constructed
and being constructed by the Corps of Engineers, together with
additional proposed reservoirs, will provide storage to meet
potential requirements for irrigation water.

The relationship between irrigation and pollution is suf-
ficient to warrant planned considerations. Pollution already
has affected water used for irrigation in certain parts of the
mainstem and some tributaries. How serious this aspect of the
pollution problem will become is not known and requires investi-
gation. It is expected that new pollution problems will arise
as a result of expanded agricultural activity. There will be
competition between use of water for irrigation and that required
to stabilize the basin's growing stream of pollutional wastes.
Soil and farm drainage will be swept into the streams in greater
amounts. Problems in cannery waste disposal will follow the
harvesting of increased yields of many kinds of crops.

Surface waters are used by poultry and livestock in many
parts of the basin, In 1944 there were more than 4,000 dairy
farms, 3,000 poultry farms and almost 2,000 livestock farms in
the basin that placed on the market products worth about 43 mil-
lion dollars.

Fishery
Migratory fish such as salmon and steelhead trout,

together with resident rainbows and cutthroats, form the nucleus
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of an important fishery resource. The migré£ory fish, after a

1 to 5 year feeding sojourn in the Pacific Ocean, pass through
the Willamette to the spawning grounds in the far reaches of the
tributaries. The young produced here¢ in turn repeat the round
trip journey of their parents, ending again at the spawning
areas. Twice in each lifetime the Willamette River becomes a
connecting link between the ocean and the gravel beds where the
eggs are laid. Until the young fish reach the ocean, their food .
supply must come from the array of small animal life produced in
the watercourses. It is thus apperent that fulfillment of the
hopes of many people for restoration of the fishery to its for-
mer abundance requires, among other things, clean water in all
parts of the drainage system.

Angling for salmon and trout is extremely popular and has
increased tremendously with the wartime and postwar population
growth, Sport fishing only is permitted in the basin, hut
Willamette-bound salmon and steelhcads are intercepted by fish-
ermen's nets in the lower Columbia, and many basin-reared fish
are taken by trolling on the ocean. The 1947 rctail value of
this commercial catch was about $885,000.;/ Much of the sport
fishing, other than for salmon, is for rainbow and cutthroat
trout of which about 4 million are released in the streams annu-

ally. Even the spiny-rayed fish of the sloughs and slower water

3

1/ Estimate of Oregon Fish Commission.
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that are looked upon with disdain by the dyed-in-the-wool trout
fisherman, are familiar and welcome to hewcomers from beyond the
Reckies. Their rising popularity will relieve to some degree
the growing situation of too many fishermen for too little trout
water, The attraction of these fish and the basin's fishing
waters induced the 1948 anglers to part with more than 12 mil~
lion dollars in financing their sport.l/

In reference to the fishery, there is a two~-fold impor-
tance in the water resources: they must provide fishing for
the fisherman and must hold up with all their.fish;paising poten~
tial the once fabulous but declining salmon fishery of the Colum-
bia River. The-far-flung spawning areas, once scattered ower
90,000 square miles of drainage area, are becoming smaller and
smaller. Future-development of‘phe Columbials great water
resources will place a greater salmon-raising burden upon t?@
lower tributaries. The Willamette is an important one Sﬁi}l
partially accessible. Its great potential powers for raising
fish are not being fully used and only now are beiqusystemat-
ically explored.

Under present conditions in the Willamette, spring runs
of salmon teund to grow smaller and smaller, fall runs are vir-
tually gone, and returns ere poor from the heayy angling for

resident fish in spite of hatchery rearing and frequent plantings.

1/ Estimate of Oregon Game Commission.
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Many factors are-responsible for this,disma; fishery picture:
overfishing, poor land and water uses, logging, obstructions of
many kinds, pollution and other competitive uses of the water
resources, Full expansion of the fishery will be governed by
the extent to which these factors are corrected. Pollution
abatement alone is an important need in the mainstem and lower
reaches of certain tributaries,

Rehabilitation of fall-migrating salmon awaits permanent
improvement of water quality in the Lower Willemette where
oxygen~demanding industrial and community wastes make the river
seasonably impassable to fish., In many reaches_the‘river and
tributaries must be improved for the safe downstream passage of
fingerlings, Occasional fish kills must be prgvenﬁgd by proper
disposal of industrial wastes. Protection of fish from pollu=-
tion is a popular movement; the future of the fishery will be
governed largely by its success.

Recreation

The Willamette River, although once a recreational asset
of great importance, now carries along in its lower reaches
slicks of dirty oil and various kinds of debris.‘{Pleasure boats
avoid the dirty lower river with its many floating obstructions
and use less:convenient moorages on the Columbia River, The
river is unfit for swimming or any other,uge that requires clean
water. As a result of pollution, the waters close to the popu-

lation centers have logt their recreational value and scenic
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appeal. They are avoided more and more as weekend:vacationists
follow highways, country roads and forest trails to waters
unspoiled or less affected by pollution.

The remaining clean waters 6f the basin are-a resource of
great value. They are the motivating force behind sales of pic~
nic and camping equipment, fishing tackle, boats and sporting
goods of many kinds, clothing, and a maze of other items. The
basin's residents purchased a large share 5f the State's 1948
issue of 270,000 anglers! licenses worth moré than a million
dollars. These waters bring visitors from other areas--~2f mil-
lions for the State in 1949. They are a starting point for the
State's 110 million dollar tourist business which is second only
to lumber and sgriculture.

Many gcographic features of the Poriland area have con-
tributed to its rapid development as a growing metropolitan cen-
ter. Not the least of these is the Willameitc River serving as
a connecting thoroughfare through'thé’LOWGrjColumbid with the
high scas and world ports. The Port of Portland has docks for
general cargo, grain, lumber, and oil; as well as shipbuilding
and repeir facilities to serve the domestic and foreign ships
that come for wheat, lumber, aﬁd flour, and\uﬁload their cargoes
of 0il and freight. Almost 1;5 million éhorﬁ tons per year of
the Columbia Basin's production are shiﬁped out through this

port while 5.5 million tons of o0il and other freight are imported
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for distribution throughout the area.

Barge traffic between Portland and Oregon City connects
the riverside industrial plants with the downstream shipping
facilities. By this means, pulp and paper are carried down—
stresm in return for oil and other needs of industry. During
the 5 years ending in 1946, more than 224,000 tons of cargo and
1.7 million tons of logs were moved through the Willamette Locks
gach year,

The major item of commerce on the Willamette above Port-
land is the seemingly endless fleet of log rafts passing along from
the forests to the ‘many wood-conversion plants scattered down~
stream.

Hydroelectric Tower

Growing demands for power exceed the basin's hydroelec-
tric generating resources with installed capacity of about
99,000 kiiéwatts.l/’ These developments, which vary considerably
in size, are well-scattered in the basin along the mainstem and
tributaries. In addition to the hydreelectrié power developed
in the basin, there is dpproximately 158,000 kilowatts of steam
plant eapacity.

Power demands in the Willamette River Basin are far in
excess of the present installed capacity. Industrial develop-

ment in the Portland area and the continually increasing demands

1/ See Appendix 9 -- Table 21.
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for power throughout the basin are dependent to a large extent
on existing and future power developments on the Columbia River.
Industrial expansion already has been discouraged by power
shortages, and brown-cuts during the 1949 peakload period empha~
size the urgent need for more power.

The potential power resources of the Willamette River
Basin total approximately one million kilowatts of prime power.
Complete development of the basin's power resources would require
an installed capacity of about 2 million kilowatts. Presently
authorized Federal projects and additional projects recommended
in the "Columbia River and Tributaries, Review Report® prepared
by the Corps of Enginecers in 1948, would provide for 387,000
kilowatts of installed capacity. The authorized and proposed
projects can most effectively supplement Columbia River plants
by supplying at least a part of the peak load requirements of
the basin. Also, these plants would be available to supply
baseload demands during periods of low flows on Columbis River.
Wildlife

Many species of upland game, birds, migratory waterfowl,
and deer use the water resources of the Willamctte Basin. The
original ringneck pheasant, which was imported to the United
States from China, was first planted in the Willamette River
Basin in 1887. Native and blue grouse are other species of
upland game birds found in the area. Large numbers of migratory
ducks and geese use the basin as a flyway and a portion nest in

the area. Black Tail deer inhabit the forested mountain areas.
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POLLUTION CONTRIBUTED TO WATER RESOURCES

Pollutional damages to the Willamette's water resources
are caused by a great variety of foreign substances traceable
mainly to industry and municipalities., From Cottage Grove down-
stream, and on the tributaries, many cities and industries have
sewer outfalls to drain their wastes to the river system.

Public spirited citizens are becoming aware of the kinds
and effects of polluting wastes that are discharged to basin
waters. Best known, perhaps, are domestic sewage and the many
kinds of trade wastes, S5ilt, oil, grease, sawdust, bark, andq
slashings also belong in this group of agents that help to
destroy the utility of the water,

The dumping of raw scwage, which has becn a practice of
long standing at Eugene, Corvallis, Albany, Salem, and Portlaﬁd,
subjects the downstream water user to potential dangsr of typhoid,
the dysenteries,and other waterborne infections. Where the water
user is a community that depends upon the river for its public
water supply, it is obliged by considerations of health and com-
mon decency to subject the water to a costly treatment process.

The similar effect of secwage and many|industrial wastes in
removing oxygen from receiving waters makes it possible to come
parc rulative strengths of these wastes and to evaluate them in
a simple system of terminology. For examplc, the wastes from
the procezgsing of 200 pounds of sulphite pulp, or 90 cases of

canned pears, would remove from the receiving waters about ag
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much oxygen as the untreated sewage from 300 persons. As stated
in the usual way, each of these quantities of wastes has a pop-
ulation equivalent of 300.;/ In following this same system of
evaluation, some of the basin's larger sulphite pulp mills dis-
charge wastes with a population equivalent in excess of 800,000,

Waterborne particles of matter, such as sewage solids,
sewdust, bark, chips, wood fiber, fragments of fruits and vege-
tables and silt are additional components of the pollutional
load, They settle in quiescent sitretches and form malodorous
sludge banks, Moreover, there may also be toxic substances from
industrial wastes, compounds causing tastes and odors, coloring

-matter, grease, and oil. In various combinations and quanti-
ties, these many substances affect adversely the various qual-
ities end uses of the water resources.

All too frequently in the past, development of sewerage
systems as a necessary convenience of modern urban life was not
coordinated with the simultaneous building of sewage treatment
facilities. Watercourses were near at hand, and, as long as
they carried the dischasrged sewage away from the community, no
further obligation in sewage disposal was recognized. But, as
the population grew, so also did the volume of sewage. The
resulting pollution of the Willamette system already endangers

public health and limits the utility of the water.

1/ Usually cxpressed as B.0.D., population equivalent; this is
a daily-discharged quantity of waste with a 5-day, 20° C.,
B.0.D., requirement of 0.167 pounds.
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Known sources of pollution in the Willamette Basin
include the wastes from 52 sewered municipalitiés and 83 indust-
rial establishments.l/ More complete surveys now underway
should disclose additional sources of both municipal and indust-
rial ﬁollution as well as the sources of all other pollutional
substances now entering the basin's watercourses.. The organic
pollutional load contributed from about 80 percent of the known
sources is estimated to have a population equivalent of about
4,000,000, or nearly 5 times the basin's present population.g/

Of the 52 sewered municipalities serving a total popula-
tion of 4?8,450, 19 discharge the raw sewage of 441,050 people
into the ﬁillamette and its tributaries.j/ Draining to the
main stem alone, are Springfield with 10,000 people, Eugene
with 35,000, Corvallis with 15,000, Albany with 9,000, Salem
with 40,000, Portlandé/ with 294,000 gnd 6 others of smaller
size. The drainage of the Yamhill, Santiam, Clackamas, Molalla,
and other tributarics carries the raw sewage from 7 additional
municipalities into the main stem. The remaining 33 municipali-
ties serving a population of 47,400 treat thcir sewage prior to

discharge.

See Maps 5 and 6 for locations.

Sece Plate 1,

®

Sec Appendix 9 -- Table 1.

The part of Portland's population lying within the Willame
e¢tte Basin.

LR ey
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Because industrial establishments are frequently connec~
ted to city sewerage systems, the average load, expressed as
population equivalent is usually: greater than the sewered popu-
lation. “For this reason, the population equivalent of the mixed
wastes from all municipalities is more than 900,000 in spite of
limited treatment, while the sewered population is only 488,450.
Therefore, on the basis of oxygen demand in the receiving waters,
the industrial wastes comprise at least 45 percent of the total
pollutional load discharged to the Willamette River System by
municipalities.

About ‘83 stredmside industrial plants have their own
" facilities for disposing of process wastes.l In some cases,‘
© they consist of no more than simple sewers discharging into thg
‘river. The majority of these 83 plants are ones that process .

agricultiaral products such as fruits, vegetables, meat and

milk, or make pulp and paper from the area's timber. Informa-
tion on waste character and quantity is partially known for 60
plants, Of these, 20 discharge wastes with a total population
equivalent of 3,028,150; while present information indicates

the remaining 40 probably are not discharging wastes of a pollu-
tional character. When compared with the presently known dis-
charges from all sources, which aggregate nearly 4 million
population equivalent, these 20 plants have a grave responsi-
‘bility for their contriﬁﬁtioﬁ»to the present condi@ion.éf the

Willesmctte River.

1/ Sec Appendix 9 -~ Table 2.



- 5 -

Private citizens and spokesmen for various civic groups
have frequently criticized industry in the Willamette Valley
for its alleged inactivity in preventing water pollution,
Although a number of seasonally-operated fruit and vegetable
¢anneries -have reccived specific attention, the most serious
criticisms.have been-leveled against the 5 sulphite pulp manu-
facturers:at Salem, Lebanon, Newberg, Oregon City and West
Linn., During 1949 the wastes from these industries.had a pop-
ulation: equivalent of:2,851,000;/——about 6 times. the sewered
population and several times as great as the polluting wastes
from all other sources in the basin.g/,_The following table
shows the relationship between the population-equivalent of
wastes’ from the sewered communities with their 150.connected
industrial plants and the known industries not connected.to
municipal systems. This emphasizes the preponderance of pollu-~

tional effect of the 6 pulp mills,

1/ Derived from actusl data cooperatively submitted to Oregon
State Sanitary Authority by plents of the pulp and paper
industry.

2/ See Plate 1.
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Population
Sources of Polluting Substances Equivalent
From 52 sewered communitics with 150
cqnnected industrial plaats 920,040
From industrial plants not connected
tc community sewers:
6 pulp mills N 2,901,000 )
1/ other industrial plants 127,150 ) 3,028,150
40 other industrial plants 0
23 other industrial plants Unknown e
TOTAL 3,948,190

A summary of the data on sources of pollution is contained

in Tables A and B as follows:
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TABLE A == SOURCES OF POLLUTION —- MUNICIPAL

Sources of fmount of Follution
Pollution (in Discharged to Waterw
Number of Population Served course, Population

Municipalities* Municipalities)¥ by Sewerage System Equivalent.**

Having Data on

pollution load

dischargsd to

watercourse. 52 488,450 920,040

Having popula=-
tion data avail=
able (Data on
pollution load
to watercourse
incomplete or
not available)

TOTAL 52" 488,450 920,040

# Includes incorporated or unincorporated municipalities; other legal
bodies as sanitary districts, counties, towns; significant insti-
tutions, resorts, recreational centers or other population centers.

#% Includes industrial wastes discharged into municipal sewerage sys-

tems,
TABLE B == SQURCES OF POLLUTION == INDUSTRIAL
Amount of pollution discharged
Sources of Pollution to watercourse (in terms of
Industries* (IE number of plants) Population Equivalent)
Producing Organic o
Wastes 60 3,028,150
Producing Organic
Wastes 17 N Undetermined
Producing Inorganic
Wastes 3 Undetermined
Producing Wastes of
Undetermined Type 3 Undetermined

% Industries having separate outlets discharging wastes directly to
watercourse,
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Because little information is available for one-fourth
of the industrial plants that handle their own wastes, evalug=
tion of the overall situation of pollution is limited. 4 simi=
lar situation applies to industrial plants which are connected
to municipal sewers. If such information could be obtained
through surveys in sewered municipalities, and at outlying indus-
trial plants, it would be a valuable guide to current and future
efforts toward pollution control.

A less objectionable part of the basin's pollution load
consists of silt from agricultural and other lands. Such soil
losses to the drainage system regult in increased turbidities during
the rainy season. During February of 1949, hard rains on thawing
soils caused erosional effects upon 97,000 acres of sgricultural
land.;/ Estimates of the Soil Conservation Service indicate that
about 1,150,000 tons of soil were washed down the Willamette
drainage system during this month. Most of this is believed to
have been swept on into the Columbia River. The continued deposit
of n small part of the silt in Portland Harbor is sufficient to
require dredging of the navigational channels every 4 or 5 years.

The principal and best known polluting agents discharged
to the basin's waterweys are: (1) sewage or pathogenic bacteria;

and (2) substances which react either chemically or biochemically

1/ See Plate 2.
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with the 2id of bacteria ﬁé affect adversely the oxygen resour-
ces of the streams. Other kinds of polluting substances, such
As toxic waétes, silt from gravel washing, and sawdust and
drainage from log ponds of sawmills, arc also imﬁdrtant, but
little information is available as to the extent or effect. The
latter also is true of increase of turbidity and clogging of
salnon streams by slashings as an aftermath of logging operations

on many tributary watersheds,
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DAMAGES TO WATER RESOURCES FRCM POLLUTION

Surveys and investigations have not been needed to show
the Willamette Valley people that their waterways have been
damagec by pollution. They already are aware of the many chan-
ges that have come about gradually during this first half of
the 20th Cen%ury. Damaging pollution became an accomplished
fact as the growing cities built their sewers, industrialvplants
grew larger and more numerous, and unwise water uses beeame more
common.,

At the turn of the Century the Poriland waterfront and
many areas upstream were popular places for recreation. At that
time there were attractive picnic places, boat landings, flour-
ishing bathhouses, and beaches where the walter now is persist-
ently dirty of visibly mixed with sewage. Such visuai changes
in the river system and the decreased usc of the river are fam-
iljar damages necar many of the Valley cities.

Intensity of pollution effects vary considerably with the
season, During much of the year, dilution by large quantities
of cold ﬁéter from basin runoff prevents the serioqs'conditions
that océur during late summer and early fall when flows are low,
temperature high, and pollutional discharges at a seasonal peak.
Damages to the water resources during this period aré excessive.
They are damages that interfere with most of the present and
potential water uses, lead to nulsance, other kinds of complaints,

and are a serious health hazard.
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Occasional surveysl/have been valuable in esteblishing the

extent of pollution damages, identifying tle offerndcrs, end sug-
esting a logicel course of corrective dctlon Wid;spread pollu-

tion has altered the physical, chemicai and biologioal properties
of the waterways so that there are now potential hazards ‘to health
of pcople, interference with normal water uses, and continuing
destruction of resources that require clean water.
Pabi.c_ Heaith

Epidemics of waterborne diseases, such as typhoid and the
dysenteries, frequently are cited as classical c¢xamples of the
damages ana dangers of sewage-polluted water. The Oregon State
Board'of Health came into being in 1903 after an outbreak of
typhoid fever in cities using the Willamette for water supply--

particularly Salem, Oregon City and Portland.

1/ Reference foilowing reports published by Engineering Experi-
ment Station, Oregon State Agricultuvral College, Corvallis,

Oregon:

"Preliminary Report on the Control of Stream Pollution in
Oregon." Langton, c. V. and H. S. Rogers. §gl;gtin Series,
No. 1, 1929. o

WA Sunltarv Survey of the Willamette Valley.™ Rogers, H. S.
and C. A. Mockmore and C. D. Adams. Rulletin Series, No. 2,
1930.. -

Wi Sanitary Survev of the Willamette River from Sellwood Bridge
togzhe Columbla hlver." Gleeson, G. W., Bulletin Series, No. 6
19 )

"Industrial and Domestic Wastes of the Willamette Valley,®
Gleeson, G.W. and F. Merryfield. Bullctir Series yNo. 7, 1936,
"1945, Progress Report on Pollution of Oregon Suleams " Merry—
field, Fred and W. G. Wilmot. Bulletiin oe‘les, No. 19, 1945.
WThe FlShVS of the Willamette River System in Relation to Pol-
lution.® Dimick, R.E. and Fred Merryfield. Bulletin Series,
No. 20, 1945.

“Industrlal and City Wastes. ! Merryfield, Fred and W. B, Bol-
len and F. G. Kachelhoffer. Bulletin Series, No. 22, 1947,

’
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host communities have gone to unpolluted tributaries for' their
water supplieg; and there is much less intensive use of the
Willamette for bathing. Isolated sffects upon individuals are:
more difficult to trace and, therefore, the total damage to the
health of persons is not well known,

Heglth officials of the State of Orcgon have poinmted out
repeatedly that the sewage-pollutel waters of the Valley are o
constant threat to public health., Their stand is based upon
simple facts that are appa¥ént to anyonme, Large quantities of
raw sewage enter surface waters from most of the valley cormuni-
ties. Surveys have shown excessivs contamination of surface
waters' by sewage bateris, It is dossible that bacteria from
diseased persons-may be present and affect people who, in-their
work or recreation, have intimite contact withi*these waters.

The simple logic of this antispollution stand wes well
borne out by = serious outbresk of gastro-entéritié’ among workers
at a Portland shipyard in October of 1943. During 2 period of-
two 'weeks following October 22, there were 1179 visits at the
yard dispénsary for treatment of abdominal cramps, vomiting and
diarthea, ibsentce rates varied from 10°to 15 percent, and it
was estimated that ot least 2,000 cmployeces were affected.

Investigation showed thot the water: supply of the shipyard had
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somehow become contaminated and that the usual sanitary bar-
riers against contamination had broken down. In tracing out

all of the possible sources of contamination, the dirty water

of the Willamette River emerged as the most likely suspect. Not
only did the river receive the raw sewage from 17 communities up
the river, but along the bank 500 feet upstream a 60-inch sewer
discharged sewage from the City of Portland., By following this
lead it was found that a cross connection in the hull of a par-
tially finished ship caused river water to be pumped into the
water system. Connection between the sewage-polluted Willam-
ette and the outbreak of waterborne disease was clearly shown.

This shipyard story completely supports the view that
health hazards of the Willamette remain potential ones only so
long as vigilant and effective barriers against contamination
remain in operation. Once those barriers are lowered through
carelessness or ignorance, the dangers of the Willamette become
very real.

When the health of many people is affected at one time,
the public is aroused and steps are taken immediately to deter~
mine :the cause of the outbreak. How frequently isolated indiv-
iduals are similarly. affected by intimate contact with sewage~
polluted waters and go their way uncounted cannot be determined:
It must be remembered that many people are bound to these sure
face waters in making a living. There are boatmen engaged in
river traffic, shingle and sawmill employees who handle water-

soaked logs, and farmers who pump these waters to irrigate
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their fields. Small children give no thought to pollution as
they splash and play in the water or fish from the banks. There
are many others who will persist in using these waters in mary
ways regardless of their condition,

In the Willamette Basin the health aspects of pollution
are important.. Below cities that lack sewage treatment facil-
ities surfacé water is a constant threat ‘to health, and nc one
can predict when circumstances will permit the outbreak of an
epidemic. 'The effect upon theé health of people already char<
geable to water pollution may be great. Examplesgs of damage
are known, but the extent of this damage is difficult to deter-
mine, ‘Money values can be attached to sick days lost from work
or to the feeg for medical care, but.no one can put a price tag
on health itself or the threat to health.

Public Water Supply

Because sewage pollution makes parts of the Willamette
and tributaries potentially dangerous to public health, it would
be unthinkable to use these waters for public supply if other
sources could be developed. .At many points where it would be
convenient and ecoriomical to'draw upon river.water; the bac=-
terial contentl/ was found-to be greater than can be treated
with confidence by the most modern methods. This is the situa-

tion below Fugene, Salem, Newberg, and Oregon City. During the

1/ See Plate 3.
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sumrer and fall, at least, the water below Cottage Grove,
Corvallis, and Albany is not safe to use unless subjected to
filtration and chlorinatjon. ‘Conditions are similar on parts of
Rickreall Creek, South Yamhill, South Santiem, Pudding, and
Tualatin Rivers.

Stream surveys made in 1929 and 1944 show that bacterial
pollution has become more pronounced. Many parts of the waterway
system that were suitable for public water supply with disinfection
alone have become so changed by increased sewage and industrial
waste pollution, that even the thoughts of using:such water.are
disagreeable.

The City of:Salem obtained water from the Willamette
River until 1937, at which time the system no longer-could meegt
the growing demands for 'sqrvice. VWhen it became apparent that
a new supply system must be developed, the City wasfaced. with
two alternatives. A modern complete water treatment plant could
‘be constructed to convert Willamette River water to a potable- .
product, or water from. the North Santiam could be given':fairly.
simple .-treatment, piped to the City, .and turned intg:-the:
distribution system. Salem selected the North Santiam even-
though the construction cost was one=half million dollars more
than using the Willamette.

Before the turn of:the .Century, .when Portland was

emerging as a growing city of importance near the mouth of the
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Willamette, river water was.agceptable for public water supply.
Again the. threat of increased pollution caused the city to
look elsevwhere for clean watér—-in this case 30 mileé away on
the northwest slopes of Mount Hood. :

The problem of getting enough clean water ié ghared by
all cities of the Willamotte Valley. Some cities are more
_fortunately located than others, and have some aegrée of choice
in selecting a source of supply. That 15 no longer truc of Cor-
vallis, although many years ago that City sclnctcd thc Mary's
River watershed for its supply in preference to the Wlllamette.
After having developed and tapped every other feaéible source
- of water, and not meeting adequately the needs of the fapidl%
growing population, Corvallis now hag turned to the Wil;amette
River. A treatment plant,that converts the polluted water of
the Willamette River to an acceptable product, has cost ﬁhe
16,000 people of Corvallis, $443,500. They have come under
_ the damaging impact of Willamette pollution because nowother
source of water is available. A good part of the constructlon
and operational cost of thp plant is a ch*rgrublo dam&go of
pollution. .

In its.present condition of pollqﬁion, the Willapette
cannot be relied upon as a sole source of domestic water
. supply. In the event of treatmgnt plant breskdown, emergency

chlorination alone is not sufficient to make the wqter depend~-

ably safe for human consumption. The Willamette poses other
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water supply problems also. Objectional tastes and odors,‘fﬁr—
bidity, and moderately high temperatures make production of"a
water acceptable to the consumer difficult and expensive.

The usual pollution from communities and industries is
not the only cause of water supply problems. As pointed out
elsewhere, logging and gravel washing have caused considerable
damage on some watersheds, Although Cottage Grove, Lebanon, Sil-
verton, Forest Grove, Hillsboro, Sweet Home, Albany, Oregon City,
West Linn, Carlton, Yamhill, and Molalla have been exposed to
such damages, the City of Dallas may be taken as a typical exam-
ple.

This small community of some 4,700 people, lying 15 miles
to the west of Oregon's capital city, depends upon the area
drained by Rickreall, Applegate, and Canyon Creeks for its supply
of water. Because the city has no control over thesec areas,
liquidation logging by private corporations goes on unimpeded,
Logging is finished on the watershed of Applegate Creek and its
utility as a source of water is largely gone. Half the Canyon
Creek watershed has been cut, and operations will continue until
no usable trees ere left standing. Cutting of timber is also
going on along parts of Rickreall Creek, Damages to the water
supply already have appeared in the form of decreased yield,
increased turbidity, and development of taste and odor-producing
organisms. These conditions have necessitated pumping additional

water from another source at an annual cost of $4,000, use of the
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existing reservoirs as settling basins, and construction of a new
'3 million gallon reservoir at a cost of $125,000. In spite of
these expenditures, the water quality is poor. Filtration may

be needed in the near future.

In 1948 the domestic water supply of Sweet Home was troub-
led by pollution with sawdust from a sawmill located above the
water intake on the South Santiam River. Through prompt action
by the State Sanitary Authority, this pollution was inmediately
abated before extensive damage to the water supply was incurred.

Damages to the Willamette fishery resources have been ones
that destroy fish directly or affect adversely the ability of the
water system to propagate fish and dquatic life.:

-Outright destruction of fish by pollution has been observed
on the main stem.or tributaries during almost every year since
1940, ‘Late summer and early. fall is the danger period for this
impact upon the fishery, because at.this season water temperature
is high, stream flows are low, and wastes from seasomal proces-
sing are added to all the other usual wastes. The combination of
these factors leads to periodic fish kills from poisoning or suf-
focation. The most recent fish kill occurred on the Tualatin
' River in September of 1949. Waste discharges from two fruit and
vegetable canneriee at Forest Grove had so overloaded the obso-
lete municipal sewage treatment plant that the river could not

absorb the pollutional load without damage. At Hillsboro, also,

4
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cannery wastes centered the, river. . The dead fish, including rain-
bow and cutthroat trout; .were pictured and described inthe press,

.and: the public was kept informed of each new development. Angry
protests of such preventable fish destruction:came from many
fishermen and conservation-minded people.

Although many persons are made aware- of -pollution damages
by the occurrence of isolated fish kills and consequently demand
immediate. correction, gradual and continuing. chenges over large

-parts of the waterway system are more detrimental to the total
fishery resources. Continuously, or frequently, unfavorable
.oxygen conditions have developed below a number of -points where
excessive pollutional discharges occur. Linear zones of this
type extend. along the Willamette, Pudding, Yamhill, South San-

« tiam, and Santiam: Rivers; and Rickreall, Cedar and other creeks.,
These arcas are unfit and often dangerous to local fish, and bar
the movement of other fish to their spawning or feeding grounds.

<At most of these places,. as well as on the: Long Tpm and Cala-
pooya Rivers,:pollution-has destroyed or disrupted the supply

of minute fish food organisms.l/

Along with these damaging changes, many -other unwise water
and:land uses =2kin to péllution gradually .change the fish habitat.

Log jams and slashings have made valuable streams unusable for

1/ Reference: "The Fishes of the Willamette River .System in
Eelution to Pollution.® Dimick, R. E. and Fred Merryfield.
Bulletin Series No. 20, 1945. FEngineering Experiment Sta-
tion, Oregon State College, Corvallis, Oregon.
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-fish,: Sawdust and drainage from log ponds are causing trouble
in som¢ places. Silt from logging operations, gravel washing,
and..erosion have spoiled .certain streams for both spawning and
fishing.

Tremendous quantities of pollutional wastes.come down
the Willamette from all parts of the basin, and move through
the lower river and Portland Harbor on their way to the.Colum-
bia. At no time . during the year are conditions in the harbor
favorable-for fish, but during periods of low flow, this situ-
ation is the most serious obstacle to full development of the
basint's potential fishery. As shown in Plates 5 and 6, the -
oxygen content that starts dropping seriously at Salem is some-
times entirely eliminated in Portland Harbor during late summer
and early fall. For this reason, fall~migrating sal@on, that
were once of considerable importance, have p;actigally disage

. peared. If a sizeable run still existed, it could not pass
through the pollution barrier that stands between the fish and
their spawning tributaries,l/ Although spripg—migrating.sglmon
are still exposed to other effects of pollution in this»;egign,
oxygen conditions during high spring flows permit upstream
migration.

Voluntary cfforts to abate pollution in or@er tp improve

the fishery have been extremely limited. Oxygen conditions are

1/ See Plate 4.
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growing progressively worse so that, since 1934, the pollutional
barricr has increased at least 30 miles in upstféam length.

Reestablishment of the fall salmon runs ié urgently
needed in the Willamette River to support the maintenance of a
Columbia River salmon fishery. State ana Federal action now is
coordinated in removing physical migrationlbafriers, improving
spawning areas, and accelerating the hatcher§ program, Removal
of pollution damages is needed at many placééwAt thc same time,
Projected fishery plans for rehabilitation of a fall‘run of
salmon cannot be put into effect until the poilutlonalkgarrler
in the lower river is dependably corrected.

During 1941 and 1942, sport fishermen took an annua
average of 20,000 spring chinook salmon valued conservatively at
$300,000.;/ This represents an income of 4 percent on & natural
resource worth 7.5 million dollars. The 1947 commercial catch
‘of Willamette spring salmon had a retail value of $885, OOOg/—-

a 4 perCPnt return from 22 millions., That means that the total
spring “chinook flshery of the Willamette system is worth -in the
neighborhood of 25 to 30 million dollars. If the potential
value of a fall run that could be developed is only one~fourth
as great, the watercourse damages from pollution, by preventing
this development, are costing the basin people the income from a

5 to 7 million dollar resource,

1/ Fish and Wildlife Scientific Report No. 33, 1946,

2/ Estimate of Oregon Fish Commission.
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Navigation

Deposits of silt and sand originating from erosion of the
basin's lands cause continuing damage in Portlsnd Harbor, and
make dredging. necessary at 4 to 5 year intervals. Dredging was
done most recently during 1949 aﬁ a cost of about $400,000.
Recreation

Degtruction of bathing areas by pollution has continually
contronted the basin people with three alternatives. They can
ignore the warnings of pubiic health officials and continue to
use the rivers; or, for a safer course of action, they can stop
swimining; or finance und construct artificial community pools.

In common with the history of the Portland area and Wil-
lamette River upstream, parts of Fern Ridge Reservoir, the old
swimming hole near Lebanon, bathing places on the McKenzie and
Willamette near Eugene, and many other isolated places have
passed out of the recrsational bathing picturc. As a counter-
measure, a $100,000 pool was built by the City.of Zugene. Cor-
vallie, Albany, Forest Grove,. Salem, and 10 other communities
also have constructed pools in substitute for the favorite
waters lost to pollution.

The past ewpenditure of hundreds of thousands of dollars
for 24 publicly-owned pools made necessory, in part at least,
by the damages and health hazards of pollution, have not begun
to meet the recreational neceds of the people. The modern pool

at Bugenc is so popular and crowded that many people must be
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turned away. The City of Springfield is drawing up a finaneial
program to permit the construction of a pool. Additional pools
are sorely needed in other cities.

Although the health danger from continued use of outdoor
beaches stems from heavy sewage pollution, industrial wastes
have caused considerable damage in some places. Claims that
some industrial wastes do not injure people do not make pol-
luted water more attractive for swimming. The loss of natural
bathing places, made useless by pollution, can never be fully
compensated for by artificial pools., The added charm of swim~
ming in natural waters will still attract many people, and chil~
dren will go on swimming in natural waters if pool facilities
are limited.

Damages to pleasure boating on the Willamette are those
thit injurée or interfére with operation’ of: thé draft: obiprévent
ehjoyment by ‘the’ occupants.’ ~Ditrty oil anid danger fromcollisién
with flohting logs, blbeks and bark, that seem to drift in end-
less procession on - the lower river, discourage’ use: of the Willéme
ettes- Most boats -in-thé Portland afea hiave' been moved: t6é'the
Columbia River: ~There is Fittle indu¢ement for cruising past the.
mouths of ‘succéssive seWérs- on watér that looks and: smells like
sewage: “AS far back' as' 1939 the City:of Salem was the target’ of
Pitter complaints froim the local yaeht-club of the stench:Mthat
reaches to high heaven near the Willamette Sewers:™ Like other
recreational ises of watéer, boating; too; is being drivenfrom -

the ‘Willamette.
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Near sizeable cities, such as Portland, Oregon City, Salem,
and Fugene, the loss of picnic areas along the rivers due to pol-
lution has been serious. At Independence a recreational park had
to be closed bécause of scwage coming down from M;nmouth through
cAsh Creek. Many of these areas still have potentiel value, and
could ﬁé‘réclaimea and developed as part of a successful cleanup
program, |
Property

The pollution of the Willamette River has depreciated
values of waterfront property at Salem, Oregon City, and Portland.
Many excellent sites for homes, boat moorages, and other typgs of
buildings remain undeveloped because of floating soli@s, scuﬁ§,
and od;or nuisanc'es. Downétream from Lebanor.z s simiiar river con-

ditions and odors have decreased the value of property.
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BENEFITS RESULTING FROM POLLUTION PREVENTION AND ABATEMENT

although benefits from pollution abatemeﬁt of far-reaching
importance are ﬁot as yet an accompiished fact, people eagerly
await increased future benefits that will result from the coor-
dinéted programs now getting underway. The programs are moti-
vated byAé public desire for extended and more attfactive uses of
the water resources, and municipal programs and coordinated |
industrial actiop will do much to make this possible.

Of all thé programs now underwey by State and Federal
agenéies which are leading toward improved water quelity in the
Willamétte River and its tributaries, the pollution control prog=
:raﬁ of the Oregon State Sanitary authority is probabl&‘the:most
important. The férestry pfograms of State and Federal‘agencies
on public 1andéuare placing spécial emphasis oﬁ £he protection
of public water supply watersheds, and are working toward reduc-
ing to a minimum silt, logs, bark, and other debris that now are,
or in the future might be, washed into streams. The cooperative
District and Federal soil conservation program works toward the
reduction of soil losses from both privately and publicly-owned
lands. Fishery agencies, both State and Federal, are removing
obstacles from streams and improving bottom conditions for
upstream migration and spawning. The Willamette River flood
control progrem of the Corps of Engineers will improve water

quality through reduction of peak flows during floods and
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~ regulated releases from water storage.

41l of these efforts will be of tremendous velue in improv-
ing conditions in the Willamette River and tributaries; however,
full use of the basin's water resources for domestic and indust-
rial supply, recreation and propagation of fish will not be real-
ized until the sewage and waste treatment program of the Oregon
State Sanitary Authority becomes effective.

Storage of flood waters in reservoirs which will be
released, primarily for irrigation, navigation and power produc=-
tion, will also have some 2ffcct upon pollution., Although pre-
sent plans of the Corps of Engineers and Bureau of Reclamation
are based on the maintenance of a minimum flow of at least 6000
cubic feet per second at Salem during normal water years, there
will be a number of months during low water years when this flow
can not be maintained. Based on a study of past flow records
for a 23-year period, it is indicated that even with all pro=
posed reservoirs in operation monthly flows of as little as 4500
cubic feet perlsccond at Sslem will occur during extreme low
water years. This same study indicates that, during about 25
percent of the July-(ctober months, the fjow will be less than
6000 cubic fect per second.

In order to determine the value of increased flows due
to river regulation, oxygen sag curves have been plotted for
flows of 2500 and 4500 second feet at Salem. Plate 5 includes

calculated oxygen sag curves for the Willamette River below
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Salem with a flow of 2500 second feet at Salem and the follow-
ing pollutional loads: Curve A, present municipal and indust-
rial wastes; Curve B, effluents from present treatment plants
plus effluents from primary treatment plants for all other muni-
cipalities and industries; Curve C, effluents from present‘treat-
ment plants plus effluents from municipal primary treatment plants
and industrial intermediate treatment plants; and Curve D, efflu~-
ents from secondary treatment plants at all municipal and indust-
rial locations. The sewage and industrial wastes contributed at
‘Portland have been excluded from these calculations because they
will be treated and discharged into the Columbia River upon com-
pletion of Portland's sewage works program. Plate 6 includes
oxygen sag curves for the Willamette river below Salem with a
flow of 4500 second feet at Salem, and identical pollutional
loads as used in Plate 5, with the exception that Curve A repre=
gents the actual measured dissolved oxygen content of the river
on August 23, 24 and 25, 1950, at which time Portland's sewage
and industrial wastes were being discharged to Willsmette River.
The river flow at Salem was 4500 cubic feet per second on Aug-
ust 23 when the survey was started.

Flows of 2500 and 4500 cubic feet per second represent
minimum monthly flows that might be expected, first without and
second with river regulation. Therefore, a visual inspection of
the curves for similar pollutional load conditions indicates the

value of river regulation. In order to maintain 2 minimum of 5
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parts per million of dissolved oxygen in the river, intermediate
treatment of all municipal and industrial wastes would be a min-
imum ‘requirement with flows of 2500 cubic feet per second to be
expected. With regulated flows, primary treatment of municipal
sewage and intermediate treatment of industrial wastes would be
the minimum requirement. Regulated flows alsé will permit =
considerable population growth and industrial expansion prior %to.
the need of a higher degree of treatment,

In addition.to satisfactory oxygen conditions, pollution
abatement will bring about many other improvements in.water qual-
ity, most important of which is the bacterial quality.. The
elimination of raw sewage will permit the use of the river for
development of public water supplies, industrial supplies, -and
recreational purposes without endangering the health of the
people. The elimination of sludge banks, unsightly scums, oils,
grease and obnoxious materials will be other expected improve-
ments, and will undoubtedly increase the property values of real

estate adjdcent to the stream.
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POLLUTION ABATEMENT MEASURES IN EFFECT

The control of water pollution in the Willamette River
Basin has had public support for a number of years. An excel-.
lent example of this public feeling is the passage in 1938, by
an overwhelming majority, of an initiative measureé creating the
State Sanitary suthority and investing it with powers to control
* water pollution. Unfortunately, World War II started about the
time this agency was ready to function, and it was necessary,
because of- material, equipment, and labor shortages, to delay an
action program of treatment plant construction.

Many of the abatement measures in effect in the Willamette
Valley are a direct result of the educational and persuasive
efforts ofthe Sanitary Authority. During the war period, cities
were urged to prepare engineering plans and financing programs.

" Where this advice ‘was followed, compliance with State pollution
control laws has moved toward accomplishment:with a minimum of
civic hardship.

Financing of municipal sewage treatment facilities is
fostered by appropriate State legislation passed in recent years.
By a simple majority, residents of appropriate areas may estab-
lish sanitary districts with powsr to provide sewerage systems.
These may be financed by general obligation bonds up to 25 per-
cent of property value, and in addition by revenue bonds up to
15 percent. Municipalities have no statutory limit on indebted-

ness for general, limited obligation, or revenue bonds used to
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finence works that abate pollution.

Some of the smaller communities in need of sewerage. sys-
tems have not been able to sell their bonds in the past, ;ﬁd
*‘%dééfdingiyxﬁgrézunable to provide sewage treatment. Since the
qp;ipé’bf 1949, the Oregon State Bond Commission. has beén auth-
.horized by statute to purchase the bonds of municipalities with

populations of not more thgn'2,500 should they fail to sell on
the public market.

.Thg activities of all these cities arc effective measures
toward abétement of pollution. If civic plans for Seyage‘treat-
ment facilities now complete, or in the drafting stage, were. to
~be placed in operation within_the next 5 years, sewage pollution
of the Willamette system from municipal gources would be greatly
reduced.i/ |

- Exiéfiﬁg muﬁicipéi treatment facilities consist of 32 treate
ment planté éerving 33 communities., They vary iﬁ comg%exity
from primar& sedimentafion plants to those withltricgiipg.f;l—
ters or activated sludge equipment.g/ A sUmmarﬁ of éﬁé existing

plants is included in Table C.

.i/ See Flate 7.

"2/ Appendix 9 -- Table 1, and Map 5.
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TABLE C -- EXISTING TREATMENT FACILITIES -- MUNICIPAL

Degree of Number of Number of

Treatment ' ~Municipalities* Treatment : : :
Provided Served Plants Population Served
Primary*; 19 18 25,150
Secondary 14 14 22,250
No Treatment 19 0 441,050

TOTAL 52 32 488,450

~.#% TIncludes incoerporated or unincorporated municipalities; other
legal bodies as sanitary districts, counties, towns; signif-

©°  icant institutions, resorts, recreational centers or other
population centers,

##% Includes 10 minor trcatment plants, such as septic tanks,

Specific inférmationvén pollution prevention efforts by
industry'is known for most of the industrial plants. Althoﬁgh
some others undoubtedly have incorporated waste prevention meth-
o&suin thgir‘processing procedures, full-scale waste‘treatment
planés ha;é not been built. |

o A tétal of 233 industries located in the basin have liquid
wastes which they dispose of in some manner. One hundred‘fifty
discharge through city sewers and 83 discharge through indust-
rially owned facilities. Treatment of some kind is provided for
wastes from about 33 percent of the industrial ﬁlanté: Twéhtya
three percent of the industrial plants use industry-owned treat-

ment facilities, whereas 10 percent use municipal treatment



IN THOUSANDS

POPULATION

L "ON 31V7d

SEWAGE TREATMENT FACILITIES FOR URBAN POPULATIONS
600 WILLAMETTE RIVER BASIN
-

e\
EST/IMATED SEWERED POPULATION 1950 -/96'0 %
/
e
- /\/\ \\

500 | e

< \ N
R \\\\\\

ESTIMATED POPULATION THAT W/l.l.
\\ BE SERVED BY SEWAGE TREATMENT
PLANTS NOW UNDER GONSTRUOTIOIV\\

|
300 — |
" R
L _minnm
POPULATION SERVED BY /\ \
N EXISTING SEWAGE TREATMENT PLANTf? IQ\\\\ \\\ &\\\\
AN

CRZERADNDADAN, %

1910 1920 |930 1940 1950 1962 1954 1956 1958 1960

Y0



- 8] -

works., Fifty-five percent of the industrial plants discharge

to sewerage systems in municipalities that lack treatment plapts;
9 percent are known to discharge directly to streams without
treatment; and the disposal methods of 3 percent are unknown

and need investigation.;/

Of the 83 industries discharging wastes through indust-
rially owned facilities,g 54 provide treatment prior to discharge,
22 provide no treatment, snd the remaining 7 have undetermined
facilities. The existing industrial treatment facilities are

summarized in Table D.

1/ See Plate 8.

2/ See Mup 6 and Appendix 9 -- Table 2.
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TABLE D -~ EXISTING TREATMENT FACILITIES -~ INDUSTRIAL¥*

No. of Industrial Plants Having:

No. of Treatment NovTreaﬁ. Undéterm.
Type of Industry Plants Facilities Facilities Facilities

Food and Kindred Products:

Meat Products 26 23 2 1
Déiry Products 5 1 4 0
Canning and Preserving 21 18 2 1
Distillery 1 0 9 1

Textile Mill Products:
Flax Mills 9 8 1 0
Toxtile Mills 5 0 3 2

Paper and Allied Products:

Pulp and Paper Products 6 0 6 0
Paperboard & Other Products 2 1 1 0
Chemical and Allied Products 4 0 2 2
Products of Petroleum & Coal 1 1 0 0
Leather and Leather Products 2 2 0 0
Miscellaneous 1 0 1 0
TOTAL 83 54 2 7

* Industries having separate outlets discharging wastes directly
to watercourse.
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Overall reductions in waste discharges resulting from
these anti-pollution measures in effect cannot be stated in
gpecific values at this time. Local watercourse improvement,
protection of fish and prevention of nuisances and losses in
property values are the clearest evidence that a part of industry
at least has joined the movement for clean streams. Until strong
oxygen-consuming wastes of the pulp and paper industry are dis-
posed of without river damage, improvements in other industries
can be felt only in localized sreas.

Serious pollution problems have arisen from the basin's
large fruit and vegetable processing industry. Most of the
plants are located within municipalities and discharge wastes
into city scwers. Salem, alone, has 12 plants of this type.
Municipal treatment plants are being designed, or are under con-
struction, to provide treatment for such wastes..

The city of Hillsboro has had in effect since 1946 spec-
ific pollution prevention measures for the cannery wastes of the
Birds-Eye-Snider Division of the General Foods Corporation. All
liquid wastes from this full-line fruit and vegetable canning
and freezing plent are piped to a 110~acre farm for use.in irri-
gation. The operation is not only effective in preventing ser=—
ious pollution, but is almost self-supporting.

The city of Forest Grove has just reccently installed a
similar method for disposal of wastes from two large canneries,

after limited treatment in the municipal plant.
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In order to abate pollution, 10 flax-retting plants have
constructed lagoons to receive and hold their wastes. Wastes
from this important indusiry were a serious problem .in the past.

Al)l pulp and paper mills have installed equipment to
reduce losses of wood fiber. In this way a valuable product has
been saved, and damages in the form of sludge deposits and
increased turbidity have been reduced. ?ollution from waste sul-
phite liquor remains the most serious problem in the Willamette
drainage system. Industrial efforts expcnded so .far have not
.begunnto correct conditions resulting from sglphite pulping
wastes.

At the Weyerhaeuser Kraft Mill at Springfield, heat and
chemical recovery is an inherent ?art of the pulping process.
Even though gconomngl operation requires this.proauctignéstep,
freedom frqm threat pf pollutign is no less important.

The fact that municipalities and industries have treat-~
ment plan@s, or e@ploy,waste prevention or recovery measures,
does~not1p§ces§arily mean that their pollu@ion‘problems have
been solved. Some of the older municipal plants can no longer
function effectively., In other communities, increased popula-
tion, plant obsolescence, or indugtrial overloading make ;de—
guate sewage treatment impossible. Of the ?2 treatment plants
now in opgration, 22 are adequate for the needs of the present

,_pppulations they serve.;/ Three of the remaining 10 require

1/ One treatment plant serves 2 municipalities.
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enlargements or additions and the other 7 require complete
;eplacemgpts.

Like muni¢ipal plants, some of the industrial trestment
facilities have beconic obsolete; however, at a number of blants
:wfaﬁili%i;sﬂprovided are large enough to treat only a -small por-
tion of the total wastes or recover only the readily marketable
products contsined in the wastes. éfAéke 5A.inau§£riél~£feat-
ment facilitics now in operation, 39 are adequate for.present
loads. Thirteeh of the remainiﬁg 15 can be made adequate by
suitable additions, enlsrgements or replacements, but surveys
are needed to determine the adéquacy of facilities at 2 plants,

The adequacies of existing municipal and industrial treat-

ment facilities are summarized in Tables ¥ and F.

TABLE B ~- ADEQUACY OF EXISTING TREATMENT FACILITIES-~-MUNICIPAL

Number of Adequacy with Relation to:

Municipal® e - ~ . -

Trestment Capacity - Operation

Facilities » - Unde- Unde-

'Safisf. Unsatisf., term. Satisf, Unsatisf. term.

32 22 10 0 23 8 ' 1

¥ Includes incorporated or unincorporated municipalities; other
legal bodies as sanitary districts, counties{ tqwns; signifi-
cant institutions, resorts, recreational centers or -other
population centers.

»
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TABLE F -~ ADEQUACY OF EXISTING TREATMENT FACILITIES -~ INDUSTRIAL

Number of Adequacy with Relation to:

Industrial* ; -

Treatment Capacity Operation

Facilities Unde- Unde~

Satisf. Unsatisf. tferm, ©Satisf. Unsatisf. term.

54 39 13 2 40 11 3

* Industries having separate outlets discharging wastes directly
to watercourse.

17 million dollars are under construction in the City of Port-
land. When completed (estimated completion date, 1952), the raw
Séwéég'of 294;600'personsl/ as well as connected industry will be

~removed from-the-Willamette River. The Effluent from a 1-1/2 mil-
lion'dollgr primary treatment plant serving the entire city will
be'éigéhé}éédAto the Columbia River. -

" Following' the cxample set by Portland, other municipali-
ties and industries are actively making plans for sewage and
v&éégemtreatment,Aand a number.have‘completed their construction
projects. Since 1945, pollution abatement facilities have been
constructed by 14 municipalities and 7 industries. Four addi-
tional municipal treatment plants, now under construction, will

be completed during 1951 and early 1952,

1/ That portion of Portland's population located in the Wil-
lamette River Basgin.



- 87 —m

TABLE G

' PROGRESS IN CONSTRUCTION OF POLLUTION ABATFMENT FACILITIES

Municipal Industrial
_ .Sewage Waste Amount of Waste
Year - Treatment Treatuent Treated
Plants Design Plants (P. E.)

Comple ted Populetion.: Completed

1946 0 0 i 35,000
1947 2 1,500 0 0
1948 6 12,250 1 2,000
1949 5 19,600 3 92,000
1950 1 6,000 2 78,000
Under Const. 4 578,000 0. 0

Although ths primary:éim of soil conscrvation practices
is to save soil, these effectivs measurés also reducs turbidity
in surface waters. At the present time, more than 200,000 acres
éré‘in 3 soil conservation districts where many kinds of conser=
vation work are going on, Included are such activities as con-
tour farming, cover-cropping, sceding of range and pasture,
tree planting, and torracing. These are valuable efforts in
water as well as soil conservation.

The people of Oregon are in agreement with the general
; poiicy to correct pollutioh. In recognition of the dangers and

v“damages to valuable resources, the public policy, which is to
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preserve the natural purity of the State's waters was clearly
stated in an initiative petition that became law in 1938. It
passed by a.vote of 247,685 to 75,295.

" Measures toward abatement of pollution that have éome into
effect since establishment of the Statc Sanitery Authority are
vtéégiblg,rgsults of the public policy. In:ifs operation, the
Authority has represented tﬁe interests of thé.pugigé in formu-
lating and translating into action under State laws a program of
water resource protection from effects of pollution. Actions
in this direction have extended into the fields of investiga-
tion, education, planning, persuasion, and legal proceedings.
Excellent cooperative working relations have bheen developed
with the Oregon Fish Commission, Oregon Geme Commission, Ore-
gon State College, and other agencies.

As would be expected in any area as populous as the
Willamette Basin, necessary municipal and induslrial efforts
toward pollution abatement are not always accoﬁélished by coop-
eration-alone. Occasionally it has been necessary for the Auth-
ority to excrcise its legal powers in protecting the water
resources, and the public health g@d welfare. On a number of
occasions tho officials of cities have been summonéd before the
Authority for the purpose of accelerating action in their lag-
ging abatement programs.. During the past 3 years a firm stand
by the Authority, and the prospect of legal abatement orders,

has led to specific plans and programs at a number of these
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municipalities. The stream improvement outlook as it relates
to community sewsge is favorable,

In the industrial field, enforcement action has sometimes
been nécessary to correct or prevent destructive pollution.
"Initiation of court proceedings against the Hudson-Duncan
“Company of DPundee in 1948 was effective in stimulating the
provision of necessary facilities for proper disposal of
cherry bleach and prune~drying wastes, At Gresham, whére the
Berry Growers! Association was unable to provide proper treat—
ment for sweet corn processing wastes, an order to cease oper—
ation had to be issued in 1948, Although it prevented accep-
tance of a locally-grown crop worth $150,000, this was the only
‘way in which Johnson Creek could be prOtecte&'from extremely

objectionable pollution.
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POLLUTION PREVENTION MEASURES REQUIRED

Specific actions needed in the pollution control prog-
ram of the Willamette and its tributaries are adequate sewage
disposal facilities for all sewered communities, treatment or
other satisfactory disposal of industrial wastes, and protec-
tion of watershed areas from actiong that destroy the water
resources.

Surveys now are .being conducted by the State Sanitary
Authority to obtain information that is now lacking, and for
the purposes of evaluating the polluticnal discharges from indiv-

~idual industrial plants and estimating the effectiveness of
treatment facilities where they exist. Data gathered in these
surveys will fill many of the gaps in the present pq}lution pic-
ture and are necessary for complete inclusion and cooperation of
industry in the pollution abatement program. By such means,
information will be obtained from the industrial plants for which
the treatment status is now unknown. It is evident from survey
work already done that many unknown polluting industrial plants
will be discovered as such work continues.

Production of pulp, paper, and allied products proceeds
at a fairly uniform rate throughout the year. Organic wastes
with a population equivalent of 2,933,800 are discharged by this
industry into the Willamette River System. During high flow

periods pollutional effects from this source, as well as all
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others in the valley, are less objectionable than during sumnmer
and fall when there is too little water for dilution. Pulp
mill wastes alone would be sufficient to affect some uses of the
water at this time. Addition of strong wastes from harvest sea-
son industries to the pollution caused by sewage and pulping
wastes produces river conditions that are serious and particu-
larly objectionable during the low flow period.

Construction of municipal treatment plants will remove
existing hazards to public health and allow for greater freedom
in local uses of the water resources. Because wastes from this
source are only about 25 percent of the basin total, such abate-
" ment measures will not by themselves be sufficient to prevent
oxygen depressions in the lower river or meke the watercourse
system suitable for full expansion of the fishery resources.
This can be accomplished only through adequate treatment or
other acceptable disposal of all damaging wastes not discharged
to city sewers in-addition to the municipal wastes.

In the City of Portland, practically all industries now
discharging directly to the river will be required to connect
t6 “the city system upon completion of the latter, Intercepting
sever$ will not be constructed along the waterfront iqdqatrial
" area immediabely below the city so that petroleum plants and
various others located there will continue to dispose of their
wastes separately. A gas and coke plant in.this group now has

limited waste treatment. Because the treatment plantjeffluent
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will drain to the Columbia River, industrial and domestic
wastes originating in this city will no longer affect the Wil-
lamette River except during periods when storm water overflows
will reach the river,

Responsibility for pollution control in Portland Harbor
is shared by the Sanitary Authority; Corps of Engineers, Depart-
ment of the Army; and the City of Portland through its Harbor

“Patrol. Jurisdiction of the Corps of Engineers under Section
13 of the River and Harbor Act of 1899 is limited to protection
of the public right of navigation, and under Section 3 of the
0il Pollution Act of 1924 to prevention of pollution resulting

' from discharge of oil from ships. The Harbor Patrol maintains
3 boats used for patrolling the harbor area, but these are
insufficient for the large job to be done. " After pollutional
conditions in the river above Portland Harbor have been cor-
rected, greater effort will be needed to prevent discharges and
spills of oil, chemical wastes, and other substances that are
now partially responsible for the unsightly harbor appearance.

The Pollution Control agency must be continually on the
alert to prevent new sources of pollution caused by gravel min-
ing, and logging operations. Corrective measures are required
for several existing operations of this nature located on trib-
utaries of the Willamette.

Present requirements for pollution sbatement in the Wil-

lamette River Basin include the construction, enlargement, or
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replacement of 42 municipal and 29 industrial waste treatment
plants. The estimated cost of constructing the municipal plants
is $23,500,QQO and that of the industrial plants is $9,000, 000,
a combined total of $32,500,000,

Municipal responsibility includes the construction of 32
new treatment plants. Nineteen of these are required to treat
the sewage from 441,050 people and wastes from 129 industries
now being discharged to the streams without treatment, and 13
are required to serve a population of 24,600 now living in
unsewered communities. In addition to the construction- of new
plants, 3 existing plants must be enlarged and 7 replaced with
modern type facilities.l/ A summary showing “the waste treat=
ment needs of municipalities.is.shown in Table H, .. . ..

TABLE H -~ WASTE, TREATMENT NEEDS -- MUNICIPAL*

Population

a ) - Served By

Needs Number Facilities

New Plant#** | 32 465,650

Enlargement or Addition

to Exis@ing Plgnt’ o o _3. L . 9,600
Replace Exigting Plaznt @ | 7 13,500
No Project Required 22 - 24,4300

Undetermined 0 0

P a T ——

% Includes incorporated or unincorporated municipglities;
other legal bodies as sanitary districts, counties, towns;
significant institutions, resorts, recreational centers or
other population centers. ] .
#% Includes 13 unsewered municipalities which will serve a pop-
wlation of 24.600. (not included in Basic-Table 1, See-Table -
= M, page 102)

1/ See Map 7.
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Present industrial requirementsl/ include the construction
of new treatment facilities or suiteble methods of disposal at
1/ industriel establishments, the enlargement or addition of
facilities at 6 locations, and the replacement of existing facil-
ities at 7 locations. In addition, two industries must connect to
municipal‘éystems. The requirements of 15 other industries
are undetermined. Table I gives a summary of the industrial

waste pollution abatement needs.

TABLE I — INDUSTRIAL* WASTE POLLUTION ABATEMENT NEEDS

Needs Number

——— e A At 0 P SN e e, R, S TS
e e I

New Treatment Plant
or other Pollution 14
Control Measures

Enlargement or Additions
to Existing Plant- e -6

Replace Existing Plant

Connection to Municipal

Sewer System 2
No project Required -39
Undetermined o 15

¥ Industries having separate outlets discharging
wastes directly to watercourge.

Considerable progress has been made since the war toward

the eventual construction of treatment facilitieé,by both

—

1/ See Map &.
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municipalities and industries. Undoubtedly more projects could

have been completed during this 5-year period had the Sanitery
hkuthority deusired to place an earlier deadline date for the abate-
menﬁ of bolluﬁ}pn in the Willamette River Basin. The Sanitary
Authority realized, however, that until Portland could eliminate
its sewage from the lower Willamette River the degired stream
conditions would not be obtained. Accordingly, and wisely so,
it has warned the upstrcam municipal and industriel offenders to
have their trcatment plants in operation by 1952, the expected
date when Portland would be removing. its sewage. from the river.
This has permitted the municipalities time to prepare plans and
arrange for financing their projects, and indﬁstries time to
study methods for removal of their wagtes.

Of the 42 municipalities requiring treatment projects, 4
have plants under donstruction, 7~have final construction plaqs
approved, 2i‘are actively planning new construction, and 10 are
inactive;. A ﬁﬁmber'of the latter have been cited to appear
before the Sanitary Authofity and show cause why no progress has
been made. Court action will probably be instituted during 1951
ageinst any municipality which does not take action toward con-
struction of its treatment plant. The current status of munic-
ipal action on pollution abatement needs is summerized in Table
J, and further illustrated on a sewered population basis in

Plate 9.
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TABLE J
CURRENT STATUS OF MUNICIPAL LCTION ON

POLLUTION ABATEMENT NEEDS

Number of
Status of Action Municipalities®
Inactive 10
Activq Planning 21
Final Plans Approved 7
Under Construction 4

¥ Includes incorporated or unincorporated munici-
palities; other legal bodies as sanitary dist-
ricts, counties, towns; significant institutions,
resorts, recreational centers or other popula-
tion centers. :

Of the 29 industries requiring treatment facilities, 9 are
actively planning new construcfion; 18 are inactive and the:status
of 2 is undetermined. The current status of industrial action on

pollution abatement needs is summarized in Table K.



WILLAMETTE RIVER BASIN

MUNICIPAL SEWAGE TREATMENT PROGRAM
BASED ON SEWERED POULATIONS

(Excluding Unsewered Communities)

INACTIVE 1.1 %

AGTIVE PLANNING i9.6 %

CONSTRUCTION
PLANS APPROVED 3.99%

PLANTS UNDER
CONSTRUCTION 70.4%

PLATE NO. 9




TABLE K
CURRENT STATUS OF INDUSTRIAL ACTION ON

POLLUTION ABATEMENT NEEDS

Status of Action ISESZiiigg*.
Inactive 18
Active Planning 9
Final Planse Approved . ‘ 0
Under Construction S 0
U;;etermined LR

® Indusbrlco hav1nr separate outlets dlsbharglng
wastes direetly to watércourse. -

Orders to abate pollution during the low stream flow per-
“iod have been issued by the Oregon State Ssnitary Au{horify to 5
sulphlte pulp mills. These 5 mills are now actively'plaﬁhing to
construct adbquat\ ‘facilities for the disposal of wastc sulphite
liquor before May 1, 1952, the deadline set by the Authority. .
At the Lebanon Mill, the Crown Willamette Pulp and Paper
Company has changed recently from calcium bage,to ammonia base
sulphite pulp production and is now conducting research in a
full-size pilot plant to determine the feasibility of concentra-
ting and burning the waste sulphite liquor for recovery of heat
and chemicals. HResults of these studies are most encouraging.
Thej 1nchxt@ that this typc of opuration may providc an céonomical

solution to the waste disposal problem of thc smaller pulp mills.
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It appears that the magnesium base process now in operation in
the Weyerhaeuser Timber Company pulp mill at Longview, Washing-
ton, will be economical only for the larger size mills.

A 1list of municipalities and industries needing improve-

ments for abatement of pollution are included in Tables L and M.

TABLE L
MUNICIPALITIES AND INDUSTRIES NEEDING
IMPROVEMENTS FOR ABATEMENT OF POLLUTION

DEC, 1950

Y

Populati?n Improvements

Name and Location Served= Needed iRemarks
. OBREGON -
Albany 24,000 New Plant —— - ——
Albany Foods, Inc. 100 Replace Existing Canning & pre-
' ST Plant ’ serving
Borden Co. 1,000 Connect togGity  Dairy Products
Nebergall Meat Co. 5,600 New Flant —— e
Steen Bros. Meat Co. 1,450 Replace Existing
Plant - —-
Banks et — ——- - — Plant in
operation
Bodle Co. Unknown  New Plant Canning & Pre-~
serving
- Kelly Farquhar Co. " Unknown  Replace Existing Canning & Pre-
Plant serving
Brownsville 500 New Plant — -
Brownsville Mills Unknown  New Plant Textile Mill
Carlton 830 Replace Existing
- Plant ¢ e o e
Cedar Mill Park 1,600 Enlarge Existing

Plant — e
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TABLE L (CONTINUED) ‘
Municipalities and Industries Needing
Improvements for Abatement of Pollution

Populatl/n Improveménts

Name -and-Location . SPrved. Népded T’Remarks
‘Corvallis 40,000 New Plant - wave
“‘Cottage Grove 3,500 New Plant ——
“Dallas 6,100  Replace Existing == == w=
Plant S
Eugene 110,000 New Plant — -
Bugene Chemical Co. Unknown  New Plant Rendering
Irish McBroom Meat Co, 1,680 Enlarge Existing ‘
T Plant —— o —
"Mayberry Chapman Enlarge Existing
Meat Co, 1,680 Plant S -
Ore. Turkey Growers .. 3,600 . Enlarge Existing
Plant e -
Forest Grove ’ 30,000 Replace Txisting \
o ; . A Plant ———
Gaston ' e e Plant %p
operation
Forest Fibre Products 30,000 Replace Fxisting Papérboard &
~ Plant Other Prod.
Gladstone 2,000 New Plant — ot —
Gresham 12,000 Enlarge Existing
Plant — —
Harrisburg 800 . New Plant —— ——
' “Hillsboro 7,500 Enlarge Existing
Plant _ ———
~ “H, N. Kumner Meat Co. 2,100 Replace Existing
Plant .
Lebanon 10,000  New Plant - —
~Crown Willamette Co. 109,000 New Plant Pulp & Paper
T - Products

B paees

McMinnville 8,500 New Plant —— o -
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TABLE L (CONTINUED)
Municipalities and Industries Needing
Improvements for Abatement of Pollution

Existing Plant

Populatiyn Improvements
. Name and_Location §ervedl . Needed Remarks
Milwaukie 5,000 New Plant — a0
M & S Cannery 570 Replace Existing
T Plant — . ——
M®lallsa " 1,000 New Plant —— -
Monroe 300 New Plant - -
‘Beniton County Flax Unknown Enlarge Fxisting
Growers Plant — e —
Mt. Angel 3,500 ‘Replace Existing
o ’ ' Plant o o n
Mt. Angel Flax Growers 6,000 New Plant —— e
Newberg —— - e — Plant in
SBpaulding Pulp & operation
Paper Co. 495,000 New Plant —— e
Oregon City 8,000 New Plant — -
Publishers Paper Co, 556,000 New Plant ——
Oswego 3,000 New Plant — o —
Portland * 403,000 New Plant - —
Pacific Roofing Co, 2,800 New Plant Roofing Paper
Volney Felt Mills,
Inc. 6,000 New Plant -
Portland Gas & Coke Replace Existing Scrubber
-~ Co. Unknown Plant Wastes
Saleni 250,000 New Plant v —
Reid Murdock Co. 32,500 Connect to City Canning & Pre-
.. e ) Sewer serving
Oregon Pulp & Paper
Lo 860,000 New Plant -~ e
Sheridan 1,000 New Plant ——— vees e
Springfield 11,500 New *lant - - —
McKenzie Meat Co. 460 Additions to
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‘TABLE L (CONTINUED)
Municipalities and Industries Needing
Improvements for Abatement of Pollution

Populatj Imprbvements -

Neme and Location Served Needed Remarks
= s S S S Y
Vermont Hills 350 Replace Existin

Alpenrose Dairy Unknown  New Plant - Milk Products
:Fulton Park Dairy Unknown New Plant C e Milk Products
West Linn 2,500 New Plant - e
Crown Willamette Co. 831,000 New Plant Pulp & Paper

Products

Woodburn 2,000 Replace Existing

General Foods, Inc. 50,000Q Enlarge Existing Canning & Pre-

_ Plant serving
Woodburn Schaol 500 Replace Existing
. Plant -
TOTAL 3,931,620

1/ For industries the organic waste load is expressed as popula-
tion equivalent as measured by B,0.D. For municipalities
the industrial waste population equivalent has bcen added to
the population.,
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TABLE M

MUNICIPALITIES NEEDING BOTH SEWERS AND

SEWAGE TREATMENT PLANTS

Population
Municipality To Be Type of Status
Served Treatment
Canby 2,000 Primary Final Plans Approved
Cornelius 2,000 Secondary  Active Planning
Dayton 1,400 Secondary  Active Planning
Dunthorpe 1,000 Primary Inactive
Mill City 1,500 Secondary  Inactive
Oak Grove 5,000 Primary Tnactive
Qakridge 2,000 Primary Final Plans Approved
Philomath ’1,500 Secondary  Active Planning
Sandy¥* 1,500 Secondary  Active Planning
Stayton 3,000 Primary Active Planning
Tigard 1,000 Secondary  Inactive
Willamina 2,000 Sccondary  Final Plans Approved
Yamhill - 700 __  Secondary Inactive
TOTAL 24,600

puswinstwenhonisint—=

¥ Not located in the Basin, but contemplates discharge of the
treated effluent to the Clackamas River.
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Various referencesl/ have been made to pollution benefits
that would result from flow regulation through summer and fall
releases of stored water from Federally-constructed and proposed
reservoirs. Such releases undoubtedly will result in localized
improvements in water quality., Their effect upon the water qual-
ity in the main stem of the Willamette River, however, would not
be sﬁfficient to eliminate the necessity for construction of
municipal and industrial treatment facilities. They must be
considered a supplement to, and not a substitute for, municipal
sewage and industrial waste treatment.

As pointed out elsewhere, logging operations already have
destroyed or damaged several public water supplies, and action
is needed to keep such destruction at a minimum, On Federal,
State and municipal lands administrative policies can and are
being developed to prevent these conditions, but this is not
true of privately-owned land. Road construction in connection

with logging operations should be ‘more carefilly planned and

l/ "Review Report on Columbia River and Tributaries, Appendix J,
: Willamette River Basin,®" Part II - Special Studles, Vol-
ume II, Corps of Engineers, 1948.

"Wlllametto Valley Project, A Regional Plan." Oregon State
Planning Board. December 21, 1936.

"An Investigation of Flsh—Malntenance Problems in Relation
to the Willamette Valley Project." Craig, J. A. and
Townsend, L. D. Fish and Wildlife Service, Special Sci-
entific Report No. 33. 1946.

"Willamette Valley Project, Oregon, Preliminary %wvaluation
Report on Fish and Wildlife Resources." Fish and Wild-
life Service, Portland, Oregon, 1948.
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limited as much as possible. Seeding the roads to grass and
leaving strips of brush or timber between logged areas will help
prevent erosional pollution, but studies are needed to determine
other suitable methods. whore grass seeding or leaving strips are
not possible.

Bacterial pollution can be prevented by strict supervis-
ion over logging crews, and, where possible, by restricting
access to municipal supply watersheds. Burning of brush and-
slashings only when necessary will materially reduce ash pollu-
tion,

Particular effort is needed to prevent rejected logs and
logging debris from accumulating in stream beds and clogging
streams. Many miles of fish rearing streams have been made
inaccessible in this way and require governmental -clearing at
high public cost.

In small financially distressed communities, excessive per
capits costs for constructing scwerage facilities to, -serve lim-
ited populations prevent active participation in the pollution
_abatement program. Although State legislation provides for
assistance in disposing of coné%ruétion bonds, financial assist-
ance in the férm of louns at low interést rates, or.grants, would
écdéleréﬁé ﬁbllution‘abatement progress- by these small communi-
ties;f Watercourse improvement allpws greatgr beneficial usage by
all people of the basin, as well as by other people living in the

State. The cost of these improvements under present conditions
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is borne by the sewered population alone, which comprises only

&pwwMofmeleMMnmwhﬁm,mﬂememmﬁmgo

far beyond the populations paying for them. Expenditures of pub-

lic fgnds for this type of construction are wor£hy of considera~

tion,

The State's comprehensive program for pollutionjébagéﬁé;t

-

in the Willamette Basin was evolved about 10 years ago From con-

ditions of watercourse damage, population, and wé%ef?uséé%éxigt-
1n5 at that time. During the past 10 years, populéﬁion.ﬁé; a
1ncreasbd 48 percent and city sewage loads have 1ncr@ased accord-
:Lngly° \industry and its wasteg have expanded also. Greater
demands are made upon the watercourses for water supply, recre-

or >

atlon, lrrlgatlon, and other uses because the wwter resources
must be shared by morc peopie. There are demands for new klnds
of water uses and expans1on of old ones. A growing fleet of

o4

pleasure craft, owned by Willamette Basin residents, is

moorud oh téé:délumblu River where the boats were driven by pol~

'lutlon. They w¢ll come back to the Willamette whencver it is

flt to use. instin? clean'waters above sources'df pollutibn‘f

w1ll not contlnue to supply enough areas for rncreatlon, "and

others must be made suitable for use hear populatidn centérs.
The fishery resources must be expanded to compenéafé for

loss of salmon producing areas elsewhere, and because the number

of sport fishermen increases faster than the population, =
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These developments mean that the pattern of the abatement
program cannot be static, but must be cpnditioned by the ratio
between cosfs and the 5enefits to 5; derived., Many of the basin
cities are now engaged in plans or construction of primary treat-
‘ﬁent plant§v£hat are oxpected to improve water conditions to the
9xtent needed for normal water uses that can be foreseen. Water—
course improvement méy lead to resumption and tremendous expan—
sion of recreational or other uses so that further sewage treat-—
ment ma& bepéme'justified. It is inevitable that some time“in

AT S TN
the future, as econom;c growth progresses, secog@ary\treatment
;nits must be added to maintain the river improvgments obtained
by‘ﬁﬁeipresent abatement prograrm. |

~ With ;espeét to progreés of the preéénf Ep;lut;on abate-
ment proggam,»in most c;%eé corrective meagureéuafeviﬁstalled as
rapidly as municipal fiﬁances will permit. When poilution frqm
all major sources has been suitably corrected, new lggis;atioﬁ’
will be nee&ed to facilitate control over new po£ential sourees of
pollutional discharges. This could be accomp%ished by legal}ﬁro—
visign of gpgpific penalties for resource dam;ges so that pollu-
tion will bg fqrgstalled or corrected rapvidly. Each day of violation
shou%@ibg defined asvalseparate“offense subject to cumulative
pen\al‘tg,{.

Legislation requiring pqssess;on of a permit issued by the

Sanitary‘Authority as a prgliminary to any discharge to a
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watercourse will stimulate closer cooperative relationships with
communities and industry and will provide current knowledge of
pollution and corrective measures needed. As ~applied to estab-
lishment of new industry, application for permit prior to con-
struction of the industrial plant should be legally required.
Such permits should cover a limited period of time, require for-
mal renewal and should specify the quantity and character of the

discharge concerned.
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APPENDIX 9 -- SECTION 1
SUMMARY OF OREGON STATE WATER POLLUTION

CONTROL LEGISLATION

‘General Statement

Secs., 116-1118 to 116-1129, 0.C.L.A., set up a Sanitary
Authority and declare it to be the policy of the State to pre-
serve the natural purity of its waters. The Water Code con-
tains numerous provisions stating that the placing of polluting,
deleterious, or other offensive substances in or near streams,
etc., constitutes a misdemeanor. (116-1101 to 116~1112). Cities
and towns are given jurisdiction over property owned and occupied
for waterworks, reservoirs, etc., and the maintenance of any
plant or industry which pollutes such water supply is declared
to be a nuisance, maintenance of which may be enjoined on peti-
tion of city or appropriate official thereof., (116-1113 to
116-1117). Particular areas in the State are subject to partic-
ular provisions as to use of property adjacent to watercourses.
:{316=1130 to 116-1143). Chapter 378, Laws of 1949, authorizes
the formation of local sanitary districts.

Administrative Organization

The Sanitary Authority is established as a division. of. the
State Board of Health; it is composed of three members appointed

by the Governor; and of the State Health Officer, the State
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Engineer, and the Chairman of the State Fish Commission, who
serve ex-officio (116~1120 and 116~1121). The State Sanitary
Engineer, who is emplcyed by the State Boara'of Health, serves
as secretary and chief engineer of the State Sanitary Authority
(116-1123).

The Sanitary Authority is authorized to cncourage volun-
tary coopuration of individuals, corporations, etc., in pre-

sePving the purity of the waters of the State; to formulate

‘rales and regulations pertaining to control of pollution; to

establish standards of purity for waters in the State; to con-

‘dict studies, prepare programs, etc., individually and in coop-

“dration with'others, all to the end of reducing pollution of

waters; to réceive complaints as to pollution and to investigate
and take action thereon; to conduct public hearings in regard'to
any municipality, etc., whose sewage or waste disposal is
brought to the attention of the Sanitary Authority; to anforce
éShpliance with the laws of the State concerniag the pollution

of watérs {116-1122), and tb examine and pass on'all plans’and

‘specifications for new and altered sewer systeis or sewagé or’

waste treatment works (116-1124).

Powers and_Duties

(1) Sec. 116-1122(c) specifically authorizes the Sanie-
féfy Authority to conduct studies independently or in coopera-
tion with others, and to prepare a program or programs relating

to the purity of waters of the State or to the treatment and
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disposal of sewage and other wastes. Sec. 116~1125: authorizes
the Sanitary Authority to represent Oregon in interstate plang
and: programs for the control of water pollution. Sec. 116-1122(b)
authorizes the Sanitary Authority to establish standards of pur-
ity of the various waters of the State. Pursuant to thig auth-
orization, Regulation 1 has been adopted establishing standards
of purity which serve as a guide for determining the degree of
sewage or waste treatment required in specific cases.

(2) Issuance of permits, etc. —— all plans and specifi-
cations for the construction of new sewer systoms, sewage. treat-
ment plants, waste treatment or reduction plants, either in con-
nection ‘with existing municipal sewers, industrial waste sewers
or treatment or reduction plants established at the time- this
Act was approved, or in connection with sewers or plants built
after the :passage of the Act, or major modifications of or addi-~
. tions to existing systems or .plants, must be submitted. o -the
Sanitary Authority and approved by it before construction is.-
begun (116-1124). No specific mention is made of new sources
of pollution.

(3) Enforccement -- The Sanitary authority is authorized
by Sec. 116-1122(d), (e), and (f) to receive complaints, peti-
tions, or remonstrances from individual citizens, groups of cit-
. igzens, organizations, etc., relative to any condition or situa~
.tion which is alleged to involve the pollution of the waters of

the State, and to investigate and take action thereon; to hold
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public hearings and publish. findings and recommendations as the
result of such hearings; and to take appropriatc action for the
enforcement of the rules, regulations, and orders issued as the
result of such hearings, and to enforce compliance with the State
law in regard to watcr pollution. Under Sec. 116-1126 the State
‘of Oregon on relation of the Sanitary Aduthority, the Attorney |
General, or the District or City Attorney of a county or city
affected by the pollution, may sue in law or equity to abate an
alleged publie nuisance created by pollution of the waters of
-the* State,

Sec. 116-1128 gives to any person, corporation, etc.,: -

‘which deems itself aggrieved by any order of the. Sanitary Kuth-

ority, the right to dppeal’ from such: order to the Circuit Court

of the county in which the affected property is-situated. The

" ‘statute provides for'a suiimary hearing, to be determined as-&

suit in equity, a2t which the aggrieved person and:the Authority
may present evidence and are entitléed to comulsory attendance
of witnesses and the production of Books and papers; the order

of the Sanitary Authority is suspended during such appeal (116~

'1128).

(4) Conduct of studies, investigations and research —-
The ‘State Senitary Luthority is empowered to -conduct studies;?
mdﬁé’iﬁvestigationS'dnd perform reseatrch relating to the .purity
of the waters of the State of Orégon or the treatmient and dig-

posal of sewdge or other wastes, (116-1122(c)).
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Under Sec. 116-1123 the Sanitary Authority is,empowercd
to cooperate with the United States and with other departments
of the State 6f10regon and with industry in the study and con-
trol of municipal sewage or industrisl waste treatment or water
pollution.

(5) Cooperation with other public and private agencies --
The Sanitary suthority may cooperate with and receive funds from
the Federal Government and from other State departments for the
study and control of municipal sewage or industrial waste treat-
ment or water pollution (116-1123). Under Sec. 116-1125 the
Sanitary Authority is empowered to represent the State of Oregon
in any proceedings and matters pertaining to plans, procedure
and/or interstate compacts in relation to control of pollution
of waters of Oregon and adjacent States.

(6) Administrative powers -- The Sanitary Authority can
hold hearings and summon witnesses. (116-1122(c)). The Author-
ity has investigatory powers and has general authority to enforce
compliance with the laws of the State concerning water pol;?tion
and can issue orders after public hearing (116-1122(e) and (f)).
There is no permit procedure established except that approval of
plans and speclfications is required before construction of new
or enlarged sewer or treatment plants can be undertaken (116-1124).

Rules and regulations may be adopted by the Authority (116-1122(e)).
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Exemptidns from Operation of Act

There is no specific exemption from the operatiom of this
Act, but Sec. 116-1127 recognizes that hardship may result from
" an order of the Sanitary Authority, and this section, therefore,
authorizes the Sanitary Authority in cases of undue hardship to
delay enforcement of the order upon the entry of written stipu-
‘lation of the concerned parties.

‘Preservation of existing rights and remedieg

-8 SYiNo specific statutory provision.

Statoment of Policy, etc.

v Secs, 116-1118 and 116-1119 state the public policy of
the ‘State to preserve the purity of the waters in the interest
“of pﬁ%lic welfare, for the protection of public health, recrea-
tion, ete.
Sec. 116-1129 provides that in case this statute is in
conflict with any other statutes this statute shall prevail. The
“gtatute contains no severability clause.

‘Irnterstate Agencies

Although the Sanitary Authority is authorized to repre=
sent the State of Oregon in interstate compacts by Sec, 116-1125,

‘it has not as yet entered into any such interstate agreements.



APPENDIX.9 -~ SECTION 2

. CITY OF PORTLAND -- WATERWORKS

Description

Portland obtainé its Qater from the Bull Run River, a
tributary éo the Sandy River which empties into the Columbia |
River. Water flows by éravity from the headworks through three
steel pipe lines, approximotely 25 miles to the city. The éupply
watershed lies in the uninhabited Bull Run Forest Reserve and
the major source of the river is Bull Run Lake. The water

supply is very soft snd free from human contamination.

Area Supplied

The Portland Waterworks supplies the entire city of ?g;t-
_land and furnishes witer for 63 water companies and water dist-
ricts which are located in the counties of Multnomah, Clackamas,
and Washington,

Water Requirements

Weter is supplied directly to 102,000 domestic consumers,
845 .-industries, and 63.water companies and water districts. Popu-
lation served in the city and directly outside oflthe city is
3%9,000, and the popuiétion served through water companies and
water districts is 99,000. Present water demands are listed
below: .. .
| (a) Average déily s e e e e e s e e e . 56,37 m.g.d.

(b) Maximum daily . « « « « + - . o . . 138.00 m.g.d.
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(¢) Maximum hourly . . . . . . . . . . 248,00 m.g.d.

(d) Average daily (Peak month~-July) .. 104.20 m.g.d.
Water Rates

Within the city monthly meter rates are: 1l¢ per 100
cu. ft. for first 20,000 cu. ft.; 8¢ per 100 cu. ft. for next
100,600 cu. ft.; and 5¢ per 100 cu. ft. for all over 120,000
pﬁ; £t. Monthly rates outside the city vary frsm 8¢ to 15¢ per
100 cu. ft. for gravity flow to about three times city rates
for pumped water.

Water Quality and Treatment

The following is a chemical analysis of a tap sample of

Portland city water, taken on September 19, 1947.

Parts per Graing per
Million _ ~Gallon _
Color 15
Turbidity less than 1
Total solids (Residue on .
Evaporation 30.4 1.78
Volatile solids (Loss on
Tgnition) 6.4 0.37
.Fixed Solids (Residue after 3
Ignition) 24.0 1.41
Alkalinity (as CaCO3)
Carbonate 0.0 0.00
Bicarbonate 12.5 0.73
Hardness (aé CaCOB) 8.8 0.52

Silica (S105) 7.2 0.42



Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potéssium (x)

Iron (Fe)

Aluminum (Al)

Manganese (Mn)
Bicarbonate (HCOB)
Chloride (bi)

Sﬁlfate (804)

Nitrate (NOB)

Phosphate (PO,)

Fluoride (F)

Ammonia (NH4)

Dissolved Oxygen (O,)
Frez Carbon Dioxide'(COQ)
Free Chlorine (C1) \

pH Value (Reaction) 7.0

Parts per
Million

2.3
0.7
2.1
0.2
0.2
0.7
0.00

15.2
2.4
0.9

0.0
0.7
9.9
| 0.7

0.10

APPENDIX
Grains per
_Gellon _

O.l}
0.04
0.12
0.01
0.04
0.000
0.89
0.14
0.05
0.02
tréce
0.00
0.04
0.58
0.04

C.006

The Portland City Water Engineer states that there ig.

very little difference between the chemical content of raw and

tap water. The only treagtment is the addition of -chlorine and

ammoniz at the headworks.

maintained in the city reservoirs.

A residual of 0.1 p.p.m. chlorine is

The treatment equipment
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‘consists of three Wallace and Tiernan Chlorinators, type MSV,
;ach with a capacity of 300 1lbs. per 24 hours and two Ammonia=-

tors, each with a capécity of 200 lbs. per 24 hours.

Supolv Facilities
Bull Run River, which has an average flow of §OO m.g.d.
at the point of diversion, has as its main source Buil Run Leake,
which has a storage capecity of three billion ga}lons, The water=
shed area is 102 sq. miles. The Bull Run Storage Project, five
miles above the headworks, provides 11 billion gallons storage
:capacity. hlthough the safe yield is 200 m.g.d. with present
'nétorage facilities, it could be developed to‘BSO m.g.d. by the
creation of additional storage facilities.' fipe lines with 2
tﬁtal capacity of 150 m.g.d. transmit the water to the city and
are listed as follows:
No. 1 -~ 42%, 35", 334 riveted ~~ Length 24.3 mi,
Capacity 25 m.g.d.
No. 2 == 62" 44" Lock Bar -- Length 24,76 mi.
Capacity 50 m.g.d.
No, 3 -- 58" 50" Lock Bar -- Length 25.10‘mi.
Capacity 75 h.g.d.

Distribution Facilities

The distribution system contains 6 large open reservoirs
and many smsller elevated tanks and standpipes. In general the
mains are not less than 8" in residential and 12" in business

areas. :However, as an exception to this, two inch lines are
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installed in the deveclopment of new areas, since city law does

not permit the installation of permanent mains until yearly

revenue from the area equals 6 percent of the cost of permanent

mains., Most of ﬁhg city‘is supplied by gravity flow and only

about 10 percent of the totsl water used is pumped. During the

summer, restrictions are necessary on residential lawn sprink-

ling and garden irrigation. The six main distribution storage

reservoirs, which are listed below, are the open

Res. No. 1. Mt. Tabor, Cap. . . .

Res, No., 2. Mt, Tabor, Cap. . . . .

Res. No. 3. City Park, Cap. . . . .

Res. No. 4. City Park, Cap. . . . .

Res. No. 5. Mt, Tabor, Cup. . « « + &

Res. No. 6, Mt., Tabor, Cap. . « « «

TOTAL CAPACITY
The gix standpipes are as follows:

Burlingame Standpipe No. 1, Cap.
Burlingame Standpipe No. 2, Cap. .
(ouncil Crest Standpipe No. 1, Cap. .
GCouncil Crest Standpipe No. 2, Cap.
8t. Johns Standpipe, Cap. . e
Marquam Hill Standpipe, Cap. . . .

TOTAL CAPACITY.

There are 25 other tanks, listed as follows:

ground type.

« « 12,0 m.g.
. - 20,5 m.g.
.. 16.4 m.g.
.. 17.6 m.g.
.« 49.0 m.g.

e o _75.0 m.pg,

. . 190.5 m.g.

114,800 Gal.
380,000 Gal.

60,000 Gal.
500,000 Gal.
360,000 Gal.

287,000 Gal,

1,701,800 Gal.
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>

' 10.
11.
12.
13.
14,
15.
16.
17.
18,
19.
20,

21.

© 224

R3.
4.
25.
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Vernon Tank, Cap. .
St. Johns Tank, Cap. .

Kings Heights, Cap. .

Mt. Tabor, Cap. . .

Portland Heights, Cap.

Portland Heights No. 2,

South Portland, Cap. .

" Upper Linnton, Cap. .

Lower Linnton, Cap.

Upper Whitwood, Cap. .
Lower” Whitwood, Cap. .
Upper Willbridge, Cap.

Lower Willbridge, Cap.

Willalatin Park, Cap. (Not

Sellwood Tank, Cap.
Bertha District, Cap.
Bertha District, Cap.

Arlington Heights, Cap.

SW Texas St. and 31lst Ave., Cap. .

SW Nevada St. and 3lst Ave., Cap,

SW Nevada and 27th Ave.

SW Canby St. and 19th Ave., Cap. .
SW Canby St. and 19th Ave., Cap. .

TOTAL CAPACITY
GRAND TOTAL CAPACITY

Cap;'.

(Not in

. . ° .

, Cap.

. Willametite Heights, Cap., . . . .

‘SW Nevada St. and 32nd Ave., Cap.

.

®

APPENDIX

. 1,000 m.g.
. 1,000 m.g.
. 0,200 m.g.
. 0.200 m.g.

. 0.600 m.g.

. . 0.500 m.g.

. 0.060 m.g.
. 0.060 m.g.
. 0.130 m.g.
. 0,130 m.g.
. 0,130 m.g.
. 0,065 m.g.

0.065 m.g.

0,130 m.g.

0.130 m,

o5

. 0,500 m.g.
0,200 m.g.
0.050 m.g.

. 0.500 m.g.

. 0.615 m.g.

. 0.615 n.g.

. 0.200 m.g.

. 0,617 n.g.

. 0.350 m.g.

202100 m. g,

. 8,147 m.g.
« 00.35 m.g,
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Congtruction Underway

The major project is the installation of a 20" steel main,

11,000 feet long at a cost of #$125,000 for improvement of the

distribution system.

Construction Planned

Improvements of the distribution system planned forfthe
fiscal yesar, 1951-52, are as follows: (1) Installation of
1,560 tons of cast iron pipe and fittings at o material cost of
$180,000 for miscelluneous projects; (2) installation of a.380,000
gallon stesl tank at a material cost of $35,000; and (3) laying
a 20" pipe line at a material cost of $135,000. A new 100 m.g.d.
condui? is planned for construction in the near future. It is
_estimaﬁed tﬁét this supply condﬁit, which will extend froﬁ the
headworks to the city, will consist of 10 miles of 66" stéol
pipe and 15 miles of 56" steel pipe and will cost from 5 %o 6
million dollars. This new conduit is planned mainly térincreaso
the available supply as well as to provide for future ihécﬁivau

tion of the old 25 m.g.d. pipeline.
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APPENDIX 9 -~ SECTION 3

CITY OF SALEM WATERWORKS

Description
The Salem City Water Department obtains its wéter supply
from the North Santiam River at a point approximately 18 miles
s&uthéésﬁ of Salem. The river water, somewhat polluted with silt -
and human contamination, passes through the natural gravel of
Staten Island to infiltration galleries located in the center of
?khe Island. It then flows by gravity through a 36~inch diameter
é£éél pipe to Salem's distribution system. Three pump~operated
;ells; each capablez of delivering 2 m.g.d. to the gravity pipe
iiné, afe also located on the island. These wells produce a
élearer.yater than the infiltration galleries when the river is
ca?ryi;g a.high sediment load, and are then used to improve the
quality of the water. The total capacity of the headworks sys—
tem, while somewhat indefinite, has been estimated at 31 m.g.d.
o The watershed of the North Santiam River above Staten
Island contains an estimated population of approximately 5000
people. The lower arecas are devoted to agriculture with some
irrigation, but the bulk of the watershed is mountainous and
forest-covered. Towns along the valley contain a population of
3,500, but there is no direct evidence of human pollution of the
stream from this source. At present, Detroit Dam is under con-

struction on the watershed and has contributed some fine rock
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dust to the stream which passed through the infiltration galler-
ies to the Salem water supply. This situation is now being cor-
rected by impounding the gravel wash water at the damsite. Rec-
reational, agricultural, and commercial activities in the water-
shed area contribute some human pollution to the river in addi=
tion to the silt load, N '

Area Supplied

The Salem City Water Department supplies all the area
inside Salem City Limits with the cxception of the small Capitola
district which is soon to be supplied by the city. .The.system -
also supplies 3 water districts to the south of the city, the
Town of Turner located 9 miles southeast of the city along the‘
main supply pipeline, and Fairview Home,

Water Requirements

Inside the city limits water is sﬁpplied directly to
11,685 congumers representing a populatién of 43,064 and approx-
imately 200 industries. Outside the city, 3 wetcr districts,"
the Town of Turner, and Fairview Home are supplied by the City
Water Department. In all, 48,500 people are sérved through
12,730 services, all of which are metered. The following arelthe
quantities of water used, during the year 1950, in the entire
system:

(a) Average daily . . o + = « ¢« o« o o . 8.86 m.g.d.

(b) Maximum Day . + o « o o o ¢ o o o« o 19.43 m.g.

(c) Maximm Hour . « « « o v o o o o o & 26,00 n.g.

(d) Average Day Maximum Month (August) . 15.739 m.g.
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. —————— ——— —

City Water Department rates to metered services are as

follows:

Inside City OQutside City
First 200 cu., ft. 40¢ 100 cu. ft. 50¢ 100 cu. ft.
Next 300 cu., ft. 25¢ M 1 ] 314 "
Next 1,500 cu. ft, 15¢ » o 19¢ n m w
Next. 14,000 cu. ft. 12¢ » nm n | 15¢ w w
Next 20,000 cu. ft. 74 * " 9¢ m nw wm
All over 36,000 cu, ft. 5¢ " n bg w o m

Ifrigation water is supplied to domestic residential

users, inside the city only, at the following rateé:

First 200 cu, ft. ' 40¢ 100 cu, ft.
Next 300 cu. ft. 25¢ m v o
A1l over 500 cu. ft. 5¢ W w m

- Water Quality and Treatment

The Salem water supply reéeives some moderately effec-
tive natural filtfétion at the headworks as it flows through
the gravel beds of Staten Island to the infiltration galleries,
but otherwise the only treatment is chlorinaiion using the
Chlorine Ammonia proccss.

The following are analyses of the city water, as deliv-

ered to the consumer:
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Units - Parts per Million Parts per Million
Date October 28, 1948 January 1950
Silica (SiOz) 15.0 . 18.0-
Iron (Fe) - . .06 . W04
Calcium (Ca) 4.2 9.8
Magnesium (Mg) 1.4 4.7
.Sodium (Na) & Potassium (X) 3.1 5.6
Chloride (C1) 1.5 1.0
Sulfate (394) 1.4 . 1.8
Carbonate (003) 0.0 . 0,0
Bicarbonate (HCOB) 29.0 35.0
Alkalinity (Caco,) 28.0 29.0
Hardness (CaCOB) 16.0 26.0

H Ion Conc. pH 6.8

Total Dissolved Solids 43.0 : 52.0

~ . ...Although no analysis of the raw North Santiem River water
is availshle, it should not differ from tho sbove enalyses.|
except in its suspended solids content which is partially
removed by infiltration. -
Supply Facilities

o With an estimated headworks capacity of 31 m.g.d., tﬁé‘“
iimiting featurs of the supply syétém ig the 19 m.g.d. capacifﬁ
of the 18-mile long, 36 inch diameter, steel, gravity piégiine;
Pfeéent rights to North'Santiam River are for 22 sec. ft. Neg-

otiations are under way with the Oregon Pulp & Paper Co. for a
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.right to a further supply, but the quantity is as yet undeter-
mined.

Distribution Facilities

The distribution system with steel and cast-iron mains
varying from 4 to 30 inches in diameter has proved to be ade-
quate for both domestic and fire purposes, and no restrictions
on the use of water have been required. Storage in use is shown

in the following table:

. :Name - Iype. Capacity m.g.
- Fairmont Concrete 10.00
.-Gandslaria " .50
West Salem " , : .30 .
¥ Downs " .25
® Superior St. Steel .10
# West Salem Tower Steel 10
TOTAL 11.25

¥ Auxiliary pumps are used to 1lift the water to the last
three reservoirs which are high level.

e e S P 00 B e it

1. A 2 mile 16 inch diameter link in North Salem to
improve distribution and provide for future gfbwth. This pro-
ject ié estimated to cost $90,000 and to'be conmpleted by Novem—

ber 1951,
’ 2. Normal additions to the distribution system for which
the following list of 1950 requirements is considered represen-

tative of the immediate future requirements.
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2 inch dianm., cast-iron pipe . . . 10,000 ft.

6 v moow 9,000 ft.
g w @ *oow 8,500 ft.
2 = v nooom a0 4,500 ft.
2 now W 10,000 ft.

3. A new 100 n.g. rese£voir on the main 36-inch supply
line, 1/2 mile northeast of Turner. This will be an asﬁﬁ;lt-
lined open reservoir, and is scheduled for completion dﬁfing the
year 1952, at a cost of $400,000.

Planned Construction (to_Yeor 1960)

1. A new 20 m.g. reservoir to be completed during the
nexf-B yeérs if material and labor are available. |

2. 3 miles of new 24 inch steel pipeliﬁe io.connecf the
planned 20 m.g. reservoir (1. above), to the distribution sys-
tem. About one mile of this pipeline must be installed almds%
immediately to replace an existing pipe supplying the west éiéé
of Saleﬁ where it crosses a bridge which is to be desi',roye‘d-.v‘l

3. 9 miles of new 48 inch diameter pipeline from the ﬁewa
100 m.g. reservoir near Turner to the city. 4

FAp ?QSSible development of ésgew source of supply from
the Willamette River by means of a new pumping and filt}ation

plant on the west side. This will deliver water to the proposed

20 m.g. reservoir, (See 1. above).
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APPENDIX 9 -—-SECTION 4

CITY OF EUGENE -- WATERWORKS

Description

Eugene obtains its water supply from the McKenzie River
at Hayden Brldge 6 mlles east northeast of the c1ty. The water-
shcd is covered malnly with virgin forest underg01ng verious
degrees of explOLtdtxon, with a small area of agrlcultural 1and
"along the stream immediately above Hayden Bridge. However, due
to commercial and recreational activities on the watershed, .
there is_se@e human pollutioe of the water eé'wellwas some
slight silt load Whice makcs filtration desirable. At Hayden
B{idge the water is pumpedwfrom the river to the filtration
plant where 1t 1s pre—ehlorlnatﬂd before undergoing sedlmenta-
tion and flltratlon through rapld send filters. After flltra-
tion the water is pumped from the clear well through 6 mlles of
45 inch diameter steel tar-lined pipe to the city distribution
syetem.
égee Supplied ‘

The Eugene Waterworks supplles all of the Clty of Eugene,
together with 9 water districts which comprise most oi the metro-
politan area of Fugene with the exception of Springfield. ;
Water is supplied by the Fugene Water Board di};'eefly to

35,700 people and to 9 water districts serving an additional
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population of 18,390, for a total population of 54,090. Indust-
rial water use accounts for approximately 55 percent of all water
used. Present water demands are as follows:

(&) Aversge Daily . . . . . . . . 9.9 m.g.d.

(b) Meximum Daily . . . . . ... 21.45 mg.d.

(¢) Average Day Maximum Month
(August) . . .. .. .. .. 18.21 m.g.d.

Eugene's water rates are based upon a minimum charge
according to the size of meter installed, a primary charge and
a secondary charge which vary according to the type of user,
and separate rates for users inside and outside the city limits.
Monthly demand charges vary from $1.15 for 5/8 inch diameter
meters to $18.00 for 8 inch diameter meters. For city residen-
tial users the primary rate is as follows:

First 400 cu. ft. or less per month at minimum charge.

Over 400 cu. ft. to 1,600 cu. ft. per month at 1l4¢ per
100 cu. ft.

The secondary rate is 6.5¢ per 100 cu. ft. for all water
used over 1,600 cu. ft. per month.

The average ¢ffective rate for all water supplied is
10¢ per 100 cu. ft.

Water Quality end Treatment

in analysis of the water as delivered from the new filtra-

tion plant is not available at present; however, an apalysis of
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the same river water as -delivered by the old filtration plant is

.. shown below. -

Parts
Per Million

Silica (Si0y) 4.
Iron (Fe) .02
Calcium (Ca) 4.6
Magnesium (Mg) 1.5
Sodium (Na) 2.3
Potassium (K) .8
Carbonate (COB) .0
Bicarbonate (HCOB) . 10,0
Sulphate (S04) - 13.
Chloride (C1) 1.2
Nitrate (NO3) : .10
Total Dissolved Solids Qi
Total Hardness as Calculated 18.

The new filtration plant has a capacity of 24 m.g.d,,
with provisions for increasing the capacity to 72 m.g.d. Prin-
cipal features of the treatment process are as follows:

Pre~treatment -~ Chlorine
Lime and Alum

Sedimentation -- 2 rectangular unite
Total capacity 25 m.g.d.

Filtration -- 6 units, Total Capacity 24 m.g.d.
Clear Well Storage -~ Capacity 300,000 gallons

Post treatment -- None
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Supply Facilities

The McKenzie River at Hayden Bridge has a minimum flow of
from 1,300 to 1,400 cu. ft, per second, Eugene Wa_t;ér Bo;e:::dm has
“ one right to 27 sec, ff., and another right on the basis of a
new extended metropolitan area of 90 sec, ft,, making‘a.toﬁal
right to 117 sec, ft, of McKenzie River water, |

The new 45 inch diameter, steel, tar-lined main £¥om the
filtration plant to the city has a maximum estimated practical
capacity of 50 m.g.d, The present pumping installation will '
deliver 30 m,g.d, at low speed and 40,5 m.g.d. at high speed,
The present capacity of the raw water pumps, which pump from the
river to the filtration plant, is 35,5 m,g.d. with space’ for one
more 6 m,g.d, pump for future use,

The 0ld 30 inch steel pipeline which delivered unfiltered
water from a point a half mile above the present intake to the
eity is still in existence, At present this line 1s used inter-
mittently for pumping irrigation water to the Chase Gardegs ayea
and the entire installation is maintained in running order,

This line can be used to supply unfiltered but chlorinated water
to Eugene in an emergency and is maintained mainly with this énd
in view., This pipelire is capable of delivering 8 m.g,d, %o

Eugene,
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Digtribution Facilities -

The distribution system contains 8 reservoirs. with a total

A
¢

capacity of 22.64 m.g. Capacities, the type of comstrugtion, and

level of these reservoirs are as follows:-

e .Capacity
Reserv01r Name Construction Tevel meg.
“‘College Hi11- #2 S Concrete Low 15.00
i:College Hill #1 Concrete Low 2.50
College Hlll Flevated Tank Steel " High 10
Fairmont ' . Concrete e ﬂ:i50
Foirmont High Lovel #1 Conerdte  High 14
Skinner Butte - ' 3Conc£ete SR 729 ‘35500
Crest High Levell/ Concrete k 4High" .70
Pairmbit Iiiiéi'x.ﬁé\-r‘elf'#é/ : “Concrets High' 0

Gom

1/, Under Construction.

Bodéﬁér'Pgﬁpé are used to 1ift the water to the Higﬁ level réser-
‘voifs. -

A total of 111 mlles of dlstrlbutlon mains varylng from
4 1nches to R4 1nche; diameter serve the area ‘adequatély, and no
restrictions on water use have ever been necessary.
Construction Underway

1. Two new reservoirs with capacities of 0.7 m.g. each

are being built at estimated costs of $50,000 and $60,000.,
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2. Two water districts, East McKenzie and Oskway, which
have only recently been organized, are installing their service
mains at an estimated cost of $300,000 each. The pipe for these
projects is now on delivery.

3. Normel additions to the city system are covérgd by an
annual appropriation of $100,000, ell of'which is normelly used.
Thé water districts are expected to use apéroximately $75,000 on
normal extension of their systems this year (1951).

Construction Planned

1. Chula Vista Rescrvoir, with a capacity of 5.0 m.g.
This will probably be of concrete construction.
2. Kincsid Park Reservoir with a capacity of 0.7 m.g,

This will also probably be of concrete construction.
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APPENDIX 9 -~ SECTION 5

CITY OF SPRINGFIELD -~ WATERWORKS

Description

Springfield obtains its water from the Mountain States
Power Company on the basis of a yearly franchise under which the
: company returns 5 percent of the gross revenue to the city.

The present supply is taken from the Willamette River
through a mill pond diversion canal at thce city boundary and
flows by gravity through approximately 2 miles of wood stave
pipe to‘alfiltration plant with a capacity of 2-1/2 m.g.d.

From the filtration plant the water is pumped to reservoirs for
distribution by gravity. The watershed above the junction of

the mill ﬁond diversion canel with the Willamette River is largely
forest-covered and is undergoing various degrees of exploitation
by the lumber industry. Moderate agricultural development, and
considerable recreational use of the watershed, together with
lumber industry activities ocause some human pollution and sedi-
ment loads in the raw Willamette River water,

For reasons mainly of economy in operation, the Mountain
States Power Company is now in the process of developing a new
water source from wells 2,000 ft. south of the southeast corner
of the city area. This water appears to be from an underground
branch of the North Fork of the Willamette River. Six wells have

been drilled to an average depth of 33 feet and pumps are to be
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ingtalled on each. The wells will deliver water to a new 20 inch
steel main, which is almost complete, and which will‘tie-the new
system into the existing distribution mains and storage. The

new wells have been tested and found to deliver a fairly soft

'+ clear supply showing no sign of human pollution.

Area Supplied

The Mountain States Power Company supplies water to the
entire area of Springfield.
Mater Reguirements

Water is supplied through 3,073 services to a total popu-
lation of 10,760 people, and approximately 70 industrisl con-
sumers.,

The total water requirements are as follows:

(2) Average daily « « « o o ¢ o ¢ o o 4 I 2,73 m.g.d.

(b) Meximum Day (August 22) . . . . ... 5.60m.g.d.

(¢) Maximum Hourly . « « ¢« « ¢ o v 0 o o ‘8.65 m.g.d.

(d) Average Day Maximum Month (August) . 3.94 m.g.d.
Water Rates

The water rates are based upon a minimum charge of $0.75
per month, and, as most of the city is not metered, a schedule
of rates is based on fixtures, frontsges, and public water uses.
For example, the first fixture costs $1.00 per month; each fau-
cet costs $1.00 per month; one toilet and one bath cost $1.30
per month. Lawn sprinkling is charged for on a frontage basis

at $2.50 for the first 25 feet and 4¢ for each additional foot
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per season, Water is at present metered to 50 or 60 commercial
users., The rates for metered water vary from 25¢ for the first
600 cu, ft. to a flat rate of 5¢ per 100 cu. ft. per month for
over 10,000 cu. ft. A minimum charge of from $1.00 for a 1/2
inch meter to $19.00 for a 4 inch meter, per month, is also made
on metered services.

The average rate amounts to $1.50 per month per customer.
Water Quality and Treatment

No analysis of the Willamette River water, or the present
filtered supply is available. However, an analysis of the new

well water is shown below.

Parts
, Per Million

Silica (s1) 10.60
Iron kFe) and Aluminum Oxides (AlOz) 1.30
Calcium (Ca) 11.22
Magneéium (Mg} ‘ | 2.32
Sodium (Na) 3.89
Chlorides (C1) ‘”4.43
Nitrates (NO3) .89
Sulfates (SOA) | ' 2.47
Carbonates (COB) 32.06
Dissolved Carbon Dioxide (002)” 9,00
‘ qual Hardnegs Calculated to CaGoB 37.55

pH Value 7.1



- 29 - APPENDIX

No treatment of the new well water is considered neces-
sary other than chlorination,

The present supply is filtered in rapid sand filters.:
with a capacity of 2-1/2 m.g.d. The filter plant will be left
intact for the most part when it goes out of use early in; 1951,
“The present supply is chlorinated after filtration.

Supply Facilities

The present system includes a 2 mile, 16 inch diameter
wood stave gravity pipeline from the mill pond diversion canal
to the filtration plant. Both the supply line and the filter
plant capacity of 2-1/2 m.g.d. fall somewhat short of present
requirements.

The new system will include:

(a) 3 - 1,500 g.p.m. pumps

(b) 3 - 500 g.p.m. pumps

(¢) 6,000 feet of pressure steel pipeline, 20 inches in
diameter, to deliver the pumped water to the distribution system,

The capacity of the new system is expectod to be approx-
imately 8.5 m.g.d., and the potential capacity of the new ground
water source is estimated at from 17.0 m.g.d. to 21.5 m.g.d.
Distribution Facilities

The new supply main will pump water directly into the
distribution system which includes one 1.5 m.g. concrete reser-
voir and one 50,000 gallon steel tank. Mains vary from 4 inch

diameter to 12 inch diameter, and have proved to give adequate

service, including fire protection.
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Congstruction Underway

1. The new well supply is approximately 90 perccnt com-
plete. The new 20 inch diameter pipeline is 90 percent complete.
The wells have been drilled, cased, and capped, and are now
ready for placement of the pumps, which are already on hand.
It is estimated that the total cost of this new well source of
supply will be $115,000 complete.

Gonstruction Planned

1. DNormal additions to the distribution system are
expected to cost $150,000 for the year 1951.

2. Metoring of the new supply.



APPENDIX 9 =- TABLE 1 -- BASIC DATA ON SOURCES OF MUNICIPAL* POLLUTION ~~

WILLAMEITE RIVER BASIN

hdequacy of
Treat- Treatment , Pollution

Miles ‘Untreated ment Faullltlesi/ to Water~ Treat-
: hbove Sewered Waste=/ Provi- ' Course ment
Name and Location Mouth Population (P.E.) ded®/ Cap'y Opr. (P.E.) Needsé/ Project Status
(1) o (2) . (3) (4) 6) (&) (1) (8) (9) __(10)
OREGON ' '
WILLAMETTE RIVER
Cottage Grove 207 3,000 3,500 N — — 3,500 NP Active Planning
Springfield 185 10,000 11,500 N —— e-— 11,500 NP Active Planning
Eugene 182 35,000 110,000 N ~—- -—= 110,000 NP  active Planning
Junction City 165 1,400 3,200 P S S 2,400 — ——
Harrisburg 163 750 80C N — —— 800 NP  Inactive
Corvallis 132 15,000 40,000 X — - 40,000 XP Active Planning

*

e

Includes -incorporated--or. un&qcorporated municipalities; other legal bodies as. sanitary districts,

~ceunties , -townsy-significant.institutions, resorts, recreational. centers or_other.papulation.cedters. ..

Includes industrial wastes discharged into mun1c1pal sewerage systems. o
N = None; M = Minor; P = Primary; S = Secondary . \ AR
S= Satlsfactory, Uns = Unsatlsfactorr~ Undetermlned

NP = New Plant; E = Enlargement; Addltlon, R = Replacement; Un = Undetermlned --~ 3 No project
required.

-‘[g-

XIAQN3ddY



APPENDIX 9 —- TABLE 1-=« BASIC DATA ON SOURCES OF MUNICIPAL POLLUTION

_ZE—

. WILLAMETTE RIVER BASIN Page 2
) € I ) ISR ¢ N C M (5 N ) R ) I )} —(10)
mlummﬁﬁﬁnmﬁ(&mt) T - e e
Adair Village 128 500 500 P S S 350 -—- —_—
Llbany 120 9,000 24?000 N —— e—— 24,000 NP Active Plenning
Monmouth 100 1,500 1,500 )
N ' ) P 5 S 2,100 -=- Joint Plant
Independence 100 1,500 1,500 )
Salem 85 40,000 250,000 N —— ——— 250,000 NP Under Construction
Manbrin Gardens- 82 750 750 P S ] 500 ——- _—
Newberg 50 3,600 3,800 P S S 2,500  =-- -—
West Linn -~ - 26 ‘2?500 2,500 N T - 2?500 - NP Active Planping ......
Oregon City 26 8,000 8,000 N PESA 8,000 - NP Final Plans Approved
Oswego 21 3,000 3,000 N — -:1_3;QQG" " NP Final Plans approved
Milwaukie 19 5,000 5,000 N —— - | 5;@66 NP Under Construction
Portland 10 294,000 403,000 N a—— == 403,000 NP Under Construction
ROY_RIVER | L B
Dorena Dem 5 300 30 8 . S 8 0 e mm

XIANEddY
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WILLAMETTE RIVER BASIN

ay- G0 @) ()67 & (9 (10)

MIDDLE FORK WILLAMETTE RIVER
Lowell 18 800 800 S s s 120~ ——-
MC KENZIE RIVER

Weyerhaecuser Co. Town 12 600 60Cc- P 8 S 420 ——- —

LONG_TQM RIVER |

Monroe . 14 300 300 N —— - 300 NP  Inactive
CALAPOOYA RIVER

Brownsville 32 500 500 N — — 500 NP Active Planning
SANTIAM RIVER

Sweet Home 42 2,000 2,000 S S S 300 e=- —

Lebanén 26 5,000 10,000 N — ——— 10,000 NP Active Planning
THOMAS CREEK

NORTHFWM‘ RIVER

Detroit Dam 56 - 350 - . 350 S~ -.S S o 50  —mm -

_Eg—

XIONEIAY
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WILLAMETTE RIVER BASIN

]
(Y]

(1) (2) (3] (L) (5) _(6) (7) (8) (9) (10)
RICKREALL CRWEK
Dallas 12 4,500 6,100 M Uns Uns 5,500 R Under Construction
YAMHILL RIVER
Grand Ronde 57 500 5C0 M S S 400 ——- -——
Sherié;ﬁ' 40 1,000 l?OOO N — - 1,000 NP Active Planning
Yemhill Labor Camp 15 1,000 l?OOO S S S 150 === —
Mci\dinnville 12.5 6,000 €,500 N — ——— 8,500 NP Final Flans Approved T
NORTH FORK YAMHILL RIVER
.é‘a-.rlton | 5 650 850 M Uns Uns 750 R hLetive Planning
MOL&LLA RIVER
ﬁolalla | 13.5 1,000 1,000 N — m=—- 1,000 NP Inactive
PUDDING RIVER
Silverton .42 3,000 8,000 8§ s s 2,000 mem -
“Mt. Ar;gel 26 1,500 3?5(50 M Uns  Uns 3,200 R Activé Plahning
Woodburn 14, 2,000 2,000 M Uns Uns 1,500 R Final Flans Approved

XIANHIIY



APPENDIX 9 -~ TABLE 1 -- BASIC DATA ON SOURCES OF MUNICIPAL POLLUTION--Page 5
WILLAMETTE RIVER BASIN

1) (2) (3) (4) (5) (&) _(7) (8) (9) (10)

PUDDING RIVER (Cont.)

Woodburn School 12 500 500 M Uns Uns £00 R Inactive
Hubbard 10 300 300 M S S 200 = ——

TUAIATIN RIVER

Gaston 55 300 300 M S

S 250 -— —
Forest Grove ¥ 49 4,000 30,000 P Uns Uns 0 R Active Planning
Hillsboro 30 5,000 7,500 S Uns S 3,500 E Active Planning

DAIRY_CREEK

Banks 10 300 300 S S S 100  ~=- ———

BEAVERTON CREEK

Broadmoor 13 400 400 S8 S s 80 ——= -
Cedar Hills 10 1,500 1,500 8 s S 250 —mm e

Beaverton . 2. B A9 85 8 8 W0
Cedar Miil“Park"““' - g - 1,600 1,600 S T Uns TS "7 7400 T E T ActiVe Planhing

-gg.—

*% Wastes presently being used for irrigation.. .

XIANAddY
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WILIJMDTTE RTVER BASIN

(1) (2)__(3) (3) &) _ (5) (NG B 19 (10)

FANNO CREEK
Vermont Hills 10 350 350 M Uns Uns 100 R #Active Planning
-.CEDAR CREEK .
Sherwood o) 500 3,700 8 S Un 600 =—- —-—
CLACKAMAS RIVER
Estacada 24 600 600 P S s 420 —-- _—
Gladstone 1 2,000 2,000 N — - 2,000 NP Active Planning
JOHNSON CREEK
Gresham. . - ... 14 _3,000 12,000 S Uns Uns 6',00.0 E Inactive

TCTALS 488,450 985,500 920,040

-9€-

XIaNdddy



APPENDIX 9 -- TABLE 2 -~ BASIC DATA FOR SOURCES OF INDUSTRIAL* POLLUTION

WILLAMETTE RIVER BASIN

Type ‘Treatméft or P.E.
of Other Pollution (8.0.D.) :
Miles Waste Control Mg &8 . Dis- Pollu~ Current
Above ) Pro-, charged tion Status
Newe and Location Mouth Type Industry duced—/ Adeguacx}/‘ - to Abate- Indust~
Deg- Water= »mnt rial
rec® Capiy,. Cpr,. Cogrjse Need Action
1) ' (2) (3).. (4) (5) 7. (8 (9 10)
WILLAMETTE RIVER
Culver Slaughter House 207 Meat Products 0 S ] S 0 N —-—
Cottage Grove
Bartels Slaughter House - n n 0 S S S 0 N —
Cottage Grove
Gates Market " oo 0 S s s 0 —
Cottage Grove -
McKenzie Meat Co. 185 n u 0 P Uns Uns 250 A Inactive
Springfield '
Oregon Fibre & Flax _ . _"  Flax Mill 0 S S S 0 N =<e
S$pringfield - I e e s e

#*  Industries having separate outlets and discharging wastes directly to watercourse. -

1/ 0 = Organic; Ino = Inorganic; S = Sanitary Sewage Only; Un = Undetermined. _

N = None; M = Minor; P = Primary or equivalent; S = Secondary or equivalent; Un = Undetermined.

S = Satisfactory; Uns = Unsatisfactory; Un = Undetermined.

NP = New Plant; E = Enlargement; A = Addition; R = Replacement; C = Connection to municipal system;
N = None; Un = Undetermined.

AN

_LE'..

XIANEddY



APPENDIX 9.~ TABLE 2 — BASJ}C DLTA FOR .SOURCES OF TNDUSTRIAL POLLUTION—-Page 2

WILLAMETTE RIVER BASIN

[P

.téaﬂw

@ 21 ) (%) Gy (6 (%) (9) (10)
WILLAMETTE RIVER (Cont.)
Willamette Wood Chem- 185 Chemicals & 0 N — - Un Un  Undetermined
icals, Springfield Allied Products
R. ‘H: Bauer 182 Canning & 0 S S S 0 |
Eugene Preserving
Brunners Dryer - - - " Canning & 0 S S S 0 N a=-
Eugene Preserving
Oregon Turkey Growers " Meat Products 0 P Uns Uns 3600 E  Inactive
.Eugene )
layberry Chapman Meat " n " 0 S ... Uns TUns 0 E Inactive
. Co., Eugene o S
FEugene Chemical b Meat Froducts 0] N T Un “NP Inactive
Eugene " - ’
Irish McBroom Meat Co. oo " 0 s Uns S 300 E  Inactive
Eugene .
L. J. Flint = 165 v n 0" s s s T80T TR e
Junction City
Junction City Creamery n Dairy Products 0 S S S 0 N —

Junction City

—8{-

XIAONEILV



APPENDIX G —- T4ABLE 2 -- BASIC DiLTA FOR SOURCES OF INDUS

WILLAMETTE. RIVER BASIN

STRIAL POLLUTION-~Page 3

1) (<) L3) (4) (5] (o) {7) \5) 7)o
WILLMT TE_RIVER (Cont.)
Anderson & Son 163 Meat Products 0 S S S 0 N -
Farr:.sburo
Monroe St. Cash Market — 132 " w 0 S ] S c N -
Corvallis
Sahitary Meat Market y " " 0 S s s 6 N e
Corvallis
Llbany Foods, Inc. 120 Capning & 0 P Uns Uns 0 R Eriactive
Albany Preserving 3
. !
Steen Bros. n Meat Products 0 P Ung~ Uns 1500 R Inactive
Albany
Borden Co. " Dairy Products 0 N — e 1000 .G Active
albany Flanning
i} ‘ A (City Sewer):
Nebergall Meat Co. " Meat Products 0 N —_— .- 5600 NP hctive
Al bany Planning
Clty Meat Market 100 " " IR O - ,S_..~ - SM-«-w momefQuwmmn e By e o T
Independence. - o ereom - T D T S U 1 SR SR SR S
TPt S S - - - . &
Wade Meat Co. n L ° S L -3 S0 e N s
Independence - o h ' g
e
[



APPENDIX 9.~ TABLE 2 -=- BASIC DATA FOR SOURCES OF INDUSTRIAL POLLUTION--Page 4
WILLAMETTE RIVER BASIN

(1) ' (2) —(3) (4). () (6 (D (8) (9) (10)
WILL/METTE KIVER (Cont.)
Honeywood Distillers 85 Distillery 0 tn Un Un  Un Un  Undetermined
Salen
sufranc Custom Cannery " Canning & 0 S S S 0 N -
Salem Prescrving
Ried Murdock Co. u " " 0 N ——— === 32500 c hctive Planning
Salem (To City Sewer)
United Growers , Inc. " " n 0 S S S 0 N — \:\
Salem o ©
’ % 3 o [
Wést Foods, Inc. v " " 0 S S S 0 N o
Salen "_ ' ‘
Oregon Pulp & Paper Co. " Pulp & Paper 0 N === === 860000 NP  hActive Planning
Salem RN Products (Lagoon)
Consolldated Cnemlca¢s_‘ " Chemicals & o
Selem:: - is1lied Products Un Un Un Un Un Un Undetermined
3..G.McKillip. Co.. 57 Meat Products O TETT s s 0 20—
St Faul dea
St. Paul Flax Growers " Flax Mill 0 S Un Un Un Un Undetermined

St, Paul

XIANEddY



APPENDIX 9 ~- TABLE 2 -- BASIC DATA FOR SCURCES OF INDUSTRIAL POLLUTION--Page 5

WILLAMETTE RIVER BASIH

) (2 (3 (4) (5) (&) _(7) (23 (9 (o)
WILLLMETTS RIVER (Cont.)
Hudson Duncan Canpe“y 55 Canning & 0 S ‘S S 0 N ——
Dundee: . - Preserving
Spaulding Pulb & Paper Co. 50 Pulp & Paper 0 N ——— === 495000 WP Active Planning
Newbérg Products
Crown Willamette Co. 26 u " 0 N ——— === 831000 NP " n
West Lirn
1
Publishers Da per Co. " " u 0 N ——— === 556000 NP " " B
Oregon City ‘
M & S Cenning Co. 19 Canning & 0 s Uns Uns Un R Inactive
Milwaukie Preserving
General Paint Co, 16 Chemicals & Ino Un Un Un Un Un Undetermined
Portland Allied Products ~
Portland Woolen Mills n Textile Mill Un Un Un Un Un Un "
Portland
Pacific Roofing Co. " Péberboér& & 0 N- — —— 2800 NP v

Portland

Other Products

XTCNHdgY



APFPENDIX .9 =~ TABLE 2 -- BASIC DATA FOR SOURCES OF INDUSTRIAL POLLUTION--Page €

WILLAMETTE RIVER BASIN

(1) (2) ) (&) (5)_-_{6) (7) (8) (9) (10)

WILLAMETTE RIVER (Cont.) -

Volney Felt Mills Inc. 10 = Textile Mill C N — — 6000 NP Undetermined
Portland

Portland Gas & Coke Co. 10  Products of Pet- Ino P Uns. Uns Un R Inactive
Portland ,roleum & Coal

Pennsylvania Swadt Mfg. Co. 5  Chemical & Ino N — ——— Un Un Undetermined
Portland Allied Products

Oregon Shipyards 1 Miscellaneous S N — —— 600 Un Undetermined
Portland

McKENZIE RIVER

Weyerheeuscr Pulp Mill.. 12 Pulp & Paper 0 N -—- -== 50000 Un Undetermined
Weyerhasuser Co. Town Products

LONG_TQM RIVER

Benton County Flax Growers 12 ~Flax Mill 0} S Uns - Un- Un E Inactive
Monzroe Coe

CALAPOCYA RIVER

Brownsville Mills 32 Textile Mill 0 N — —— Un NP Tnactive
Brownsville

—2‘7-

XIANZIAY !



APPENDIX 9 =- TABLE 2 -- BASIC DiTi FOR SQURCES OF INDUSTRIAL POLLUTION-~Page 7
WILLAMETTE RIVER BASIN

S ) (2) ) (4) (5) e (1) (g) (9) (10}

SANTL.M RIVER
Crown Willamette Co. 26  Pulp & Paper 0 N - === 109000 NP active Planning
Lebanon Froducts
TACMAS CREEK
Santiam Flax Grouers 6  Flax Mill 0 S S S ¢ N ——=
Scic
NORTH SANTIAM RIVER
Western Bolt & Bedding Co. 26 Textile Mill 0 Un Un Un Un Un Undetermined
Steyton
Paris Woolen Mills " " " Un N —~—— == .Un n "
Stayton "
Stayton Cannery " Canning & 0 M 3 S 0 N —_—
Stayton Prescrving
RICKREALL CREEK
Ediger Dehydrating Co. 12 Canning & 0 S S ] C N -
Dallas Preserving
Carl Gerlinger Co. " " " 0 S S S 0 N -—
Dallas

-.€‘I7-

XIANHddY



APPENDIX 9 -~ TABLE 2 -~ BASIC DATA FOR SOURCES OF INDUSTRIAL POLLUTION--Page 8
) ’ WILLAMETTE RIVER BASIN

(1) (2) (3) (4) (5) (6)_ (70 (8) (9) (10)

RICKREALL CREEK, (Cont.)

Minty Dehydrator Co. 12 Canning & 0 S S S 0 N —-—
Dallas Pregerving
Muil & McDonald Tannery " Leather &

Dallas Leather Products O S 3 S 0 N —

YAMHILL RIVER

Kings Market 12.5 Meat Products 0 ] S S 0 N ——
McMinnville

McMinnville Meat Co. " u Al 0 S S S 0 N —
McMinnville

Alderman Farms 6 Canning & 0 S S S 0 N —
Dayton Preserving

Dayton Flax Growers ® Flax Mill 0 S 3 S Un N ——
Dayton

MOLALLA RIVER

Molalla Flax Growers 18 Flax Mill 0 S S . 8 - O - N - e
Molalla

XIQNIddY



APPENDIX @ - TABIE 2 -~ BASIC DATA FOR SOURCES OF INDUSTRIAL POLLUTION-~Page 9
WILLAMETTE RIVER BASIN

i (2) (3] (4) (5} (6) (7) (8) (9) (10)
MOLLALA RIVFR (Cont.)
Clackamas Flax Growers 4 Flax Mill 0 S S S 0 N ——
Canby
Oregon Turkey Growers . Meat Products O s 8 ] O N —
Canby
PUDDING RIVER
Silverton Flax Company 42  Flax Mill 0 S S 5 0 N ———
Silverton !
&
Mt. iAngel Meat Company 26  Meat Products 0 S S S 0 N —— @
Mt. Angel .
Mt. Jngel Flax Growers " Flax Mill 0 N —— —— 6000 NP Inactive
Mt. ingel : '
General Foods, Inc. 14  Canning & 0 P Uns Uns 35000 E Inactive
Woodburn Preserving
TUALATIN EIVER
Forest Fibre Products 55  Paperboard & = . ..0 P . Uns Uns 30000 R lctive Planning

Gaston

Other Products

XIaNIdd¥



LPPENDIX 9 -~ TABLE 2 -~ BASIC DiTA FOR SOURCES OF INDUSTRIAL POLLUTION--Page 10
WILLAMETTE RIVER BASIN

1) (2)_ (3) (4) (5) 6) _(7) (8) (9) (10)

TUALLTIN RIVER (Cont.

Arrow Meat Co. 36 Meat Products 0 S S S 0 N -—
Cornelius

Jacobs Mullen Co. " n " 0 S S S 0 N —
Cornelius

Cornelius Custom Cannery " Canning & 0 S S S 0 N
Cornelius Preserving

Hillsboro Meat Co. 30 Meat Products 0 Un Un Un Un Un Undetermined
Hillsboro

Chandler & Co. 10 Canning & 0 Un Un Un Un Un "
Tigard Preserving

Kraft Food Co, " Dairy Products 0 N —— ca—— Un Un n
Tigard

Tualatin Canning Co. 9 Cenning & 0 S Un Un Un Un "
Tigard Preserving

Westward Packing Co. " " " 0 S S S 0 N

Tigard



APPENDIX 9 -~ TABLE 2 -- BASIC DATA FOR SOURCES OF INDUSTRIAL POLLUTION--Page 11
WILLAMETTE RIVER BASIN ‘

SR 5 J N 4. A ) S ) G & O €] Q) Q)
DAIRY CREEXK ’

Kelly Farquhar Co. 10 Canning & 0 P Uns Uns Un R Inactive
Banks Preserving ‘

Bodle Co. " no.oon 0 N ——— ——— Un NP -
Banks Col

H. N. Kumer Meat Co. " Meat Products 0 F Uns Uns 2000 R "
Hillsboro :

FANNO CREEK

- U]"_

4lpenrose Dairy 12  Dairy Products 0 - N — m—— Un NP Inactive
Vermont Hills '

Fulton Park Dairy 13 " n 0 N — — Tn NP 1
Vermont Hills

CLACKiMAS RIVER

Sunnyside Tannery 24  Leather & 0 S S S 0 N _—
Estacada Leather Products
Clackamas Meat Co. " Meat Products 0 s s S 0 -
Estacada %
&
TOTAL 3,028,150 =
i
b
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APPENDIX 9 - TABLE 3

Physical Characteristics of Willamette River

Miles Low~-Water
from Elevation Slope (ft.)
Location on Stream Mouth Feet, m.s.1. Per Mile
Mouth of Willamette River 0.0 1.10
0,04
Oswego 20.1 1.89 -
0;03‘,0
Below Willamette Falls 26,2 2.45 '
' Falls
Above Willamette Falls 26,6 49.90
0.14
Mouth of Yamhill River 54.9 53.85 -
1.80
Corvallis 131.8 191.80 o
2..8‘3
Two Miles above Mouth of 152.0 248.70 '
Long Tom River 4.40
Harrisburg 163.0 292.70 :
5.74
Three Miles above Mouth 180.0 390.30
of McKenzie River 2.82
Eugene 182.2 396.50
12.30
Two Miles above Eugene 184.2 422,10 :
3003
Mouth of Middle Fork 188.3 434.50

Willamette River

Source: Adapted from Table in Corps of Engineers

Columbia River and Tributaries Review Report.
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APPENDIX 9 - TABLE 4

Physical Characteristics of Main Tributaries

1/ ' Approximate

Mouth Length Dralnage Area Avg. Slope

River (River Miles) (Miles)  (Sq. Miles) Ft. per Mi.

Fagt Side
Middle Fk, Willamette W-188 78 1,360 36
McKenzie W-176 87 1,320 - 31
Calapooya W-120 70 362 720
Santiam W-109 12 1,820 .15
South Santiam S- 12 66 Included Above | 23
North Santiam .. 8- 12 82 Inoluded bove ¢ 40
Molalla W- 36 42 89 60
Pudding - M- 1 60 —— P12
Clackamas W~ 25 77 930 43
West Side
Coast Fk. Willamette W-188 ' 137 6703/ 14
Row CFW- 19 20 -—— '25
Long Tom W-150 47 410 : é 6.4
Marys ; W-132 47 300 Coul 32
Luckiamute - W-108 49 310 Cor e 47
Rickreall Creek W= 89 22 106 , 24
South Yamhill : W~ 55 64 770 7.3

North Yamhill . SYy- 11 27 Included Above 34

Tualatin , T W~ 28 86 710 : 33

Source: Adapted from Corps of Engineers = o ;
Columbia River and Tributaries Review Reportq

1/ 1lengths shown are profile lengths shown on plates 1ncluded
in Corps of Engineers report on Columbia River and Tributaries
and are not necessarily the total length of the stream.

g/ Includes Drainage Area of Pudding River.

3/ Includes Drainage Area of Row River.



APPENDIX 9 - TABLE 5
Climatalogical Data (through 1945)

Average
. Annual Average
Elev, Precipitation in Inches Snow- Temperature °F - Length
in Average fall Mean o Growing
Station Feet Annual Max, Min. Inches Annual Max. Min. Season
Albany 12 41 59.6  24.3 7.3 52.8 104 =15 210% -
Corvallis 266 39 58.1 23.0 7.1 52.4 107 =14 210%
Cottage Grove 650 43 62.2  29.0 5,6 51.8 105 -8 195% .
Dallas 325 L6 69.6 30.1 10.9 51.4 105 17 210%
Detroit 1452 70 91.0 43.5 55.2 8.9 104 -2 120%
Eugene 450 38 55.2 24.0 5.6 52.5 104 -4 205
Forest Grove 220 46 61.5 26.1 14.3 51.7 108 =15 210%
Hillsboro 203 34 51.1 25.0 9.0 52.0 105 -2 210%
McKenzie Bridge 1372 68 86.1 43.4 14.1.  50.1 108 -3 120%*
McMinville 150 43 57.8 24.5 10,1 52.3 110 -24 . 210%
Newberg 400 49 63.1 33.5 7.8 52,0 103 2 210%
QOakridge 1313 38 51,7 - 28.4 14.8 53.0 112 0 180%
Portland 30 42 €7.2 26.1 12.9 53.1 107 -2 263
Salem 164 38 63.5 24.6 7.6 52.7 108 -6 213

.O'g_

Source: Corps of Engineers Columbia River and Tributaries Review Report except for growing
seasons marked by (¥). These values were obtained from the Economic Atlas of the
Pacific Northwest, 2d Ed., of the Northwest Regional Council.



APPENDIX 9 -~ TABLE 6

CRITICAL MONTHS' STREAM FLOW
~ Cu, Ft./ Sec.

- 5] =

Willamette River at Eugéne
Drainage Area: 2,030 Sq.Mi.

Willamette River at Albany

Drainage Area: 4,840 Sq.Mi.

Water Mean Mean
Year Aug. Sept. Oct, Annual Aug., Sept. Oct. Annual
1926 758 890 1,400 3,457 2,320 2,480 3,500 9,558
1927 865 1,420 2,990 6,346 3,110 3,90 8.030 16,968
1928 979 792 900 5,837 2,600 2,490 2,840 15,008
1929 902 686 663 3,678 2,970 2,390 2,460 10,333
1930 682 684 880 3,485 2,450 2,280 2,630 9,365
1931 603 621 1,280 2,786 2,300 2,150 3,720 7,993
1932 966 752 981 5,783 3,200 2,730 3,080 15,473
1933 1,110 1,150 1,046 6,121 4,000 3,740 3,697 16,035
1934 636 614 1,807 3,087 2,467 2,238 4,637 9,819
1935 764 682 935 5,608 2,820 2,664 3,063 14,500
1936 863 831 659 4,782 3,000 2,758 2,313 12,776
1937 1,027 927 1,672 4,925 3,619 3,128 4,309 13,130
1938 809 749 871 6,646 2,878 2,737 2,924 17,965
1939 788 736 1,058 4,165 2,645 2,503 2,932 10,881
1940 547 811 985 3,409 2,034 2,352 2,785 9,731
1941 887 1,342 1,380 3,050 2,589 3,698 3,205 8,164
1942 934 735 792 4,941 3,147 2,820 2,629 12,635
1943 1,259 1,134 2,420 7,961 4,115 3,421 6,275 20,200
104 751 997 912 3,322 2,485 2,623 2,840 8,691
1945 869 1,163 898 4,621 2,823 3,180 3,567 12,335
;;;rce: Corps of Engineers



APPENDIX 9 -~ TABLE 7 - 52 -

CRITICAL MONTHS' STREAM FLOW
Cu. Ft,/ Sec.

Willamette River at Salem Willamette R. at Orégon City
Drainage Area: 7,280 Sq.Mi. Drainage firea: 10,098 Sq.Mi.
‘Water - = < -+ Meam - 2 Mean
Year Aug. Sept. Cct., Annual Aug. Sept, Oct. Annual

1926" 3,000 3,400 5,200 15,450 3,370 “4,890° ~ 7,440 19,089

1927 4,500 6,100 14,600 26,267 4,540 8,100 17,780 34,186
19zé 3,650 3,590 4,210 24,478 3,960 3,860 4,920 30,632
1929 3,810 3,390 3,290 16,661 4,170 3,640 3,620 20,068
1956 3,050 3,030 3,970 15,293 3,360 3,300 4,420 18,486
1931 2,956 2,686 5,120 13,696 3,190 2,960 6,020 17,075
1§3é 4,310 3,330 4,830 24,624 4,670 3,560 5,370 31,330
1933 5,100 5,960 5,888 25,974 5,530 6,780 7,160 32,524
1934 3,209 2,947 8,624 17,700 3,500 3,260 10,390 23,535
1935' 3,796 3,397 4,403 23,726 4;6io 3,@90 4,970 30,323
1936 3,809 3,708 3,214 20,779 4,260 4,060 3,520 25,327
1937 4,79é 4,133 6,836 21,278 5,290 4,680 7,870 26,012
1938 3,635 3,461 3,756 29,539 3,960 3,790 4,290 37,177
1939 3,311 3,306 4y4d7 17,370 3,530 3,572 4,940 20,899
1940 2,653 3,137 4,296 16,865 2,870 3,450 5,100 24,025
1941 3,445 6,190 6,835 13,676 3,740 7,130 8,070 16,885
1942 4,070 3,490 3,365 20,535 4,670 3,820 3,710 25,255
{543 5,455 4,585 10,760 32,115 5,860 4,890 12,930 39,746
1944 3,194 3,347 3,609 14,552 3,430 3,630 3,950 17,724
1945 3,406 4,152 4,463 20,368 3,760 4,810 6,250 24,679

Avg. 3,760 3,866 5,586 20,547 4,084 4,394 6,636 25,749

‘Source: Corps of Engineers



APPENDIX 9 -- TABLE 8

STREAM FLOW CHARACTERISTICS

Stream: Willamette Willamette Willamette Willamette Long Tom Molalla Pudding Tualatin
Locations o Eugene Albany Salem Oregon City Monroe Canby Aurora Near Wil-

’ S lamette
Period Considered: 1926-45  1926=45  1926=45  1926~45  1928-47 1929-46  1929-46 = 1929-46
Drainage area ’ _ '

(Sq. Miles): 2,030 4,840 7,280 10,092 391 323 493 710"
Percent of Total

Stream Drainage: 18 43 65 90 .96 3¢ - 100
Critical Months 5 )

(Cu.Ft. per Sec.)::mg.-Oc‘_o. aug.~0ct, Aug.-Oct, July-Sept. July=-Sept. July-Sept. July-Sept. July-Sept.
Daily Minimum: 500 1,840 2,470 - 7 38 : 37 38
Single Month Min.: 547 2,034 2,653 2,870 12 50 50 42
Minimum 3 ‘Months : ‘ ‘

(hverage): 749 2,390 3,025 3,670 - 14 75 61 64
3 Months Mean: 986 3,091 4,400 5,038 55 130 105 107

Source: Corps of Engineers and U.5.G.S.

-EQ"

XIANEddY



- 54 =

APPENDIX 9 -~ TABLE 9
LAND DISTRIBUTION BY USE
1940

e e

o
e AL P

——— bV eyt i S e SR S ST SV NS A R
e e et € e e e e ettt it S, P it e . N

figricultural Land . o + ¢ « ¢ ¢ « 4 o o o . 2,112,330 icres
Forest Land . . + . & ¢« ¢ o o o ¢ ¢ o o o o & 4,589,130 Acres

Miscellaneous and Other Uses . . .« + .+ « . & 466,540 hcres

Total Land in Basin . . + « + & « « . . 7,168,000 hcres

Adapted from Corps of Engineers Columbia River and Iributaries
Review Report

LPPENDIX 9 -~ TABLE 10
PUBLIC LANDS AND RESERVATIONS

1948 ;

National Forests . . . . « ¢« + « o v ¢ o . . 2,250,000 hcres

Public Domain . ¢« v v o v o« v 4 o o ¢ o o o 750,000 Acres
State Parks . . . . . .« ¢« ¢ . . 0 0. .. . 2,998 Acres
Municipal Areas . . . . ¢« « 4 ¢ 0 4 0 0 v . 10,000 Acrcs

Total Leand in Basin . . . .« ¢« o « . . 3,012,998 Acres

idapted from Corps of Engineers Columbis River and Tributaries
Review Report.
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APPENDIX 9 -~ TABLE 11
AGRICULTURAL RESOURCES

1945

———

Number of FaIMs . . & & v o v 4 v o v v o o o o o » 32,133
Average Size of Farms, fCTES + v v o o o o o o o » 84
Land in Farms:

Total ACTES & & v v 6 v o ¢ o o o ¢ o o o o & 2,680,728

Percent of Land in irea . . . . . e e e e 37%

Cropland, 4CTeS .+ v v 4 4 o ¢ ¢ o o o o o o & 1,325,863

411 Other Uses, ACTES . v v v ¢ 4 v o o o o 1,354,865
Value of Land and Buildings:

Per acre, Dollars . « ¢ v v o v v 0 v v . . $ 118

Total ($1,000) ¢« v v v v v v v v v e e e e $ 316,574

Source: Adapted from table in Corps of Fngineers Columbia River
and Tributaries Review Report.

LPPENDIX 9 -~ TABLE 12

GROSS FAIM INCQME

1944

Livestock and Livestock Products Sold . . . . . $ 43,289,000

Crops Sold . . . . . e e e e e e e . .. $51,574,000
FOI'3 S t' PI‘OdUC tS Sold LI ] -« . . ¢ s . ° - s o « o $ 984-, OOO
Farm Products Used by Farm Households . . . . . . $_ 8,626,000

Total Gross INCOME o« o « v o o o o o o« o « «  $104,473,000

Source: hdapted from table in Corps of Engineers Columbia River
and Tributaries Review Report.




LPPENDIX 9 -~ TABLE 13
POPULATION DISTRIBUTION AND TRENDS

Percent Percent Increase

Percent of of 1940 Population — 1950 Population
1/ C9unty irea P?pulgt%on ' 19°0-- 1930- 1940~ 2/

County®/ in Basin .in Besin 1920 1930 1940 1950 1920 1940 1950 Urban Rural
Benton 86 96 12,218 15,870 17,858 30,263 30° 13 70 16,173 14,090
Clackamas 81 98 37,698 46,205 55,976 84,800 22 23 52 19,118 65,682
Lane 78 92 34,548 52,552 63,829 115,000 52 21 80 49,964 65,036
Linn 100 100 24,550 24,700 30,485 53,622 == 23 76 19,525 34,097
Marion 100 100 47,187 60,541 75,246 100,379 28 24 33 45,530 54,849
Multnomah - 17 74 204,168 250,301 261,569 368,500 22 5 41 275,000 93,500
Polk 86 100 14,181 16,858 19,989 56,184 19 19 31 7,791 18,393
Washington 85 100 26,376 30,275 39,194 61,221 15 29 56 11,958 49,263
Yamhill 91 100 20,529 22,036 26,336 33,410 _Z 39 gz 10,527 22,883
Basin Total 421,455 519,338 590,482 873,379 23 14 48. 455,226 417,793

1/ Small populations of Polk, Washington and Yamhill Counties lying outside of subbasin included in total
povulation for Counties.
2/ Including communities of 2,500 persons or less.

Source: U. S. Census.

.-9;..

XIaNaddy
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APPENDIX 9 ~--~ TABLE 14

INDUSTRIAL DISTRIBUTION OF FMPLOYED PERSONS

1940
o Number Percent of
Industry Employed Total
Extractive Industries:
agriculture 33,208 14
Logging 7,488 3
Forestry 626 ¥*
Mining 573 _*
Total Extractive Industries 41,895 17
Processing Industries:
Saw & Planing Mills 11,198 5
Other Wood Products 6,377 3
Food & Kindred Products 6,995 3
Textiles 2,326 *
Nonferrous Metals 616 *
Iron & Steel 2,729 1
Stone & Clay Products 602 *
Printing & Publishing 4,059 2
Machinery & Transportation Equipment 2,800 1
Other Manufacturing 17,895 7
Total Processing Industries 55,597 22
Service Industries:
Construction 13,323 5
Transportation 15,722 6
Wholesale & Retail Trade 52,707 - 22
Professional & Government 32,055 13
Communication & Utilities 6,211 3
liscellancous Services. 25,189 10
Total Service Industries 145,207 59
Industries Not Classified 4,553 2
Total Fmployed 247,252 100

% Less than 1 percent.

Source: Table in Corps of Engineers Columbia River and Tributaries

Review Report.
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APPENDIX 9 -- TABLE 15

UNRESERVED SAW TIMBER, JAN. 1, 1945

Million Board Feet, Log Scale, Scribner Rule

Privately Owned . . . . . . e e h e e e e e e e 24,942
National Forests . « v v v o ¢ ¢ o o o o o o o 34,346
Other Publicly Owned and Managed e e e s e e _6.076

Total * [ ] [ ] * L] L[] * L] L[] - [ ] . L] L] L] L] . L 65 , 364

Source: Adapted from table in Corps of Engineers C 1ggb1a River
and Iributaries Review Report.

APPENDIX 9 -~ TABLE 16

LUMBER PRODUCTION, 1941-48%/

Thousands of

Year Board Feet

WA Y e, 2,459,179
19422 ... e e e e e e e 2,609,225
19432 e 2,542,712
194 2 L. e C e e e e e . 2,526,027
1945 2 e 2,054,232
1946 2 0 e e e e e e e 2,498,940
19473 3,385,882
weY .. e .. 3,250,187

1/ Includes all lumber produced in the 9 counties which lie wholly
_.or principally within subbasin.
2/ Table Corps of Engineers Columbia River and Trlbutarles R£v1ew
Report.
3/ Pacific Northwest Forest and Range Experiment Station.
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APPENDIX 9 -~ TABLE 17
MANUFACTURING

1947

ooooo

------

Value added by Manufacturing . . « . . . . . .

o
o —————

1,703

57,844,
$ 171,530,000

¢ 356,210,000

Census of Manufacturers, 1947 -~ U. S. Department of
Commerce,



APPENDIX 9 -- TABLE 18

MUNICIPAL WATERWORKSL/

Estimated Water

Consumption m.g.d.

Population Summer Month
Name Served Source of Supply Ave. Daily Ave. Dally Treatment
(1) (2) (3) (4) (5) (6)
Surface Water
Portland 478,000 Bull Run River 56.38 104.20 Chlorination
Eugene 54,090 McKenzie River 9.94 18.21 Filt. & Chlorination
Saleme/ 48,520  North Santieam River 8.86 15.73  Inf. Gal. Chlorination
Corvallis 17,500 Willamette River and 3.06 5.42 Filt. & Chlorination
' Tributaries
Oregon City-- 11,360 Memaloose Creek & South 2.55 3.00 Chlorination
West Linn ' Fork Cleckamas River
Springfield 10,760 Willamette River 2.73 3.94 Filt. & Chlorination
hLlbany 10,000 South Santiam River 2.29 3.75 Filt. & Chloriration
Hillsboro2/ 10,000 Seine & Scotland Crecks—- 1.50 3.50 Chlorination
' Tualatin River
McMinnville 6,600 Hoskins Creek 1.78 2.96 Chlorination
Dellas 6,300 Rickreall, Canyon and 0.41 0.61 Chlorination
applegate Ureeks ‘
Lebanon 5,800 South Santiam River 2.50 3.63 S %%Eliﬁlgﬁgn.

orinstion

1/ Includes waterworks supplying 200 or more people.
2/ Has Supplemental Well or Spring Supply.

XIANEddY



APPENDIX 9 -- TABLE 18 - MUNICIPAL WATERWORKS ~- Page 2

(1) (2) (3) (4) (5) (6)

Surface Water (Cont.)

Silverton?/ 5,000  Abiqua Creck 1.00 1.88  Chlorination
Cottage Grove 4, 400 Dinner, Prather & 1.00 1.67 Chlorination
Laying Crecis

Forest Grove 4,400 Gales & Tyler Creeks C.81 1.90 Filt. & Chlorination
Sweet HOT? 3,600 Scuth Santiam River 0.42 0.70 Filt. & Chlorination
Sheridan 2;640 Baltimore Crezk 0.25 0.42 Chlorination
Monmouth2/ 1,940  Thiel Creek 0.29 0.48 Chlorination

Mill City 1,800 North Santiam River 0.27 0.45 Chlorination
Willemina 1,660 Lady & Willamina Creeks 0.25 0.42 Chlorination

Carlton 1,600 Panther Creek 0.24 0.40 Chlorination
Oskridge 1,550 Salmon Creck 0.23 C.39 Chlorination

Falls City 1,200 Thiel Creek 0.18 €.3C Chlorination
Estaceada 1,140 North Fork Clackamas River 0.20 0.33 Chiorination

Yamhill 800 Turner Creek 0.12 0.20 Chlorination
Wendiing 720 Wolf Creek 0.11 0.18 Filt. & Chlorination
Adair Village 500 Willamette River 0.08 0.13 Filt. & Chlorination
Grand Ronde 300 Rock Creek 0.05 0.08 Chlorination

Detroit 250 Mackey Creek 0.04 0.06 None

Colton 200 Canyon Cresk 0.03 0.05 Chlorination

Total Surface 693,630 97.57 174.96

-‘[9-
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LPPENDIX 9 =~ TABLE 18 ~- MUNICIPAL WATERWORKS -- Page 3

(1)

(2)

(3)

(4)

(5)

(6)

Ground Water

Newberg
lilwaukie

Salem State Inst!ns.
Woodburn

Oswago
Independence
Beaverton
Junction City
Canby

Mt. ingel

Lake Grove
Tigard

Stayton

Molalla
Brownsville
Russelville W.D.
Dayton
Harrisburg
Amity

Creswell
Lafayette
Sherwood

Park Place
Coburg

8,000
5,250
4,000
3,600
3,310
2,600
2,500
1,800
1,670
1,630
1,620
1,600
1,520
1,490
1,470
1,220
1,200
1,010
1,000
1,000

850

800

800

690

Springs & Wells
Wells

Wells

Wells

Wells

Wells

Wells

Wells
Springs & Wells
Wells

Wells

Wells

Inf, Gal.
Wells

Wells

Wells

Spring & Well
Spring & Well
Spring & Well
Well

Springs
Wells
Springs

Well

* s e . L]

°
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Chleorination
None
None
None
None
Chlorination
Chlorination
Chlorination
Chlorination
None
None
None
None
Chlorination
Chlorination
None
Chlorinstion
Chlorination
Chlorination
Chlorination
None
None
Chlorination
None

XIQNEddY



ARPPENDIX 9 - TABLE 18 ~~ MUNICIPAL WATERWORKS -- Page 4

) (2) (3) (4) (5) (6)

Ground Water (Cont.)

Jefferson 630 Wells 0.10 0.1é Chiorination
Manbrin Gsrdens 630 Wells 0.06 0.13 Chiorination
Marcola 600 Well 0.09 0.15 Yone
Multnomeh County Farm 600 Springs & Well 0.09 0.15 None

Westfir 600 Wells 0.09 0.15 Chlorination
Hubbard 540 Wells 0.08 0.14 None

Scio 540 Wells 0.08 0.14 None

Chemaws. Tndian School 500 Well 0.05 0.1¢ None

hurora 460 Wells 0.07 0.12 lione

Gervais 450 Wells 0.07 0.12 None

Salem Cottage Farm 400 Well 0.06 0.10 None
Tualatin 400 Well 0.06 0.10 None

Halsey 390 Well 0.06 0.10 Chlorination
Banks 380 Springs 0.06 C.10 None
Capitola 380 Wells 0.04 0.08 Chlorination
Mulino 380 Springs & Well 0.06 0.10 Chlorination
Sublimity 370 Well 0.05 0.09 Chlorination
Monroe 360  Springs 0.05 0.09 None

North Plains 360 Well 0.05 0.09 None

Cherry Grove 310 Spring 0.04 0.08 Chlorination
Dundee 310 Springs 0.04 c.08 None
Demaskey 300 Wells 0.03 0,06 Chlorination
Scotts Mills 260 Springs 0.04 0.07 Chlorination
Orenco 250 Well 0.04 .. 0.06 None

Saint Paul 240 Wells 0.04 0.06 None

- £9 -
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APPENDIX 9 -~ TABLE 18 =~ MUNICIPAL WATERWORKS -- Page 5

(1) (2) (3) (4) (5) (6)
Ground Water (Cont.)
Sunnyview 230 Wells 0.02 0.04 Chlorination
Carlhaven 210 Wells 0.02 0.04 Chlorination
Corvallis W,C,T.U. 200 Well 0.03 0.05 None

Totsl Ground

Water 61,910 8.63 15.39
GRAND TOTAL 754,540 106,20 190.35

.-79..
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APPENDIX 9 -- TABLE 19

INDUSTRIAL WATERWORKS
i

Part of
Total Treatment
Max. Daily Used As
. Water Cooling
Type & Name of ‘ Source of Requirement  Water Capacity
Industry Location Supply m.g.d. m.g.d. Type m.g.d.
(1) (2) (3) (4) (5) (6) (7)
SURFACE WATER OREGON
Food & Kindred Products
'
Borden Co. Albany Willamette River .820 . 820 Undetermined Undetermined e
Subtotal .820 .820 y
Textile Mill Products
Portland Woolen Milis Portland Willamette River 1.150 None None None
Clackamas Flax Growers. ..Canby Molalla River .120 None None None
Subtotal 1.270 0.00
Lumber & Wood Products
Roseboro Lumber Co. Springfield Middle Fork Div., 2.880 2.88 None None

Willamette River

XIaN¥dqy



APPENDIX @ -~ TABLE 19 -- INDUSTRIAL WATERWORKS -- Page 2

(1) (2) (3) (4) (5) (6) (7)
SURFACE WATER (CONT.)
Lumber & Wood Products {Cont.)
Springfield Plywood Co. Springfield Middle Fork Div., 2.880 2.88 None None
Willamette River
Forest Fibre Products Gaston Tualatin River .500 Undeter. Undetermined Undetermined
Subtotal 6.260 5.76
Paper & Allied Products
Crown Willamette Co. West Linn Willamette River  40.800 2.00 Filtration—- 12.0
Chlorination
Weyerhaueser Pulp & Springfield McKenzie River 28,800 28.800 Chemical Sed- 10.6
Paper Mill I CT imentation )
Oregon Pulp & Paper Co.. Salem. North Santiam 28,000 2.800  Sand Filtra- _ 14.0
River Diversion tion=-Chlor-
ination
Publishers Paper Co. Oregon City Willamette River 20,000 10,000 None —
Spaulding Pulp & Paper Co. Newberg Willamette River 4.320 .720 Sand Filtra- 4.5
tion
Crown Willamette Co. Lebanon Canal 3.500 . 430 Settling Basin 1.5
Subtotal 125.420 44,750

."99-
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APPENDIX 9 =- TABLE 19 -~ INDUSTRIAL WATERWORKS «~ Page 3

(1) (2) (3) (4) (5) (6) (7)
SURFACE WATER (CONT.)
Chemicals & Allied Products
Pennsylvenia Salt Mfg. Co., Portland Willamette River 17.300 17.300 None —
Consolidated Chemicals Salem Willamette River —_4.320 4,320 None ———
Subtotsl 21.620 21.620
Products of Petroleum & Coal
Portland Gas & Coke Co. Portland Willamette River 12,960 12'.96Q None ——
Subtotal 12.960 12.960
Stone Clay and Glass Products
Walling Sand & Gravel Salem Willametts River .39 — None ——
Subtotal .39 0.00
Electrical Machinery,
Fquirirent & Supplies _
Mountain States Power Co. Springfield willamette River, ' 5.03 5.03 None -
North Fork Div. ‘
Subtotal 5.03 5.03
TOTAL SURFACE WATER 173.770  99.940

—Ag-
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APPENDIX 9 =~ TABLE 19 -- INDUSTRIAL WATERWORKS -~ Page 4

(1) (2) (3) (4) (5) (6) (7)
GROUND WATER
Food & Kindred Products
Libby McNeill & Libby Co. Portland Wells 2,020 ——— Undetermined ——
California Packing Co. Salem Wells .870 ——— u —
Gresham Berry Growers Gresham Wells 770 ——— " ——
Damascus Milk Co, Portland Wells .600 —— ©
General Foods Inc, Woodburn Wells 2.250 ——— a —
West Foods Inc. Salem Wells 1,670 meee gl ——
Alderman Farms Dayton Wells 1.50 —— " —
United Growers Salem Wells 650 060 u ——
Stayton Canning Corp. Stayton Wells 720 240 n iz
Reid Murdock Co. Salem Wells .480 480 " —
Dairy Coop. hss'n, Salenm Wells . 250 « 250 " —
Producers Packing Co. Salem Wells 120 ——— n —
Valley Packing Co, Salem Wells .190 — " ———
Nebergall Meat Co, Albany Wells .180 . 060 u ——
Mt. angel Coop. Creamery Mt., Angel Wells .180 ——— u ——
Western Ore. Packing Co. Corvallis Wells .160 —— n ——
M & S5 Cannery Milwaukie Wells . 080 —— L ———
Deluxe Ice Cream Co. Salen Wells . 080 .080 None ——
Curley's Dairy Salem Walls .100 .100 None ———
Crater Products Eugene Wells .100 — “Undétermined = TToIILTTC
Pictsweet Foods Inc. Albany Wells .030 —~--  Undetermined ~dm
Mayberry Chapman Co, " Eugene Wells L0407 -— R TTTTT T ID
Salem Nut Growers Salem Wells .030 —— " ——
Aufranc Cannery Salem Wells .030 ——— " ——
Albany Foods, Inc, Albany Wells .020 ——— " —

XIQNEddy



APPENDIX 9 «- TABLE 19 == INDUSTRIAL WATERWORKS == Page 5

1) (2) (3) (4) (5) (6) (7)
GROGND WATER (GONT.)
Food & Kindred Products
(Cont.)
Irish McBroom Meat Co., Eugene Wells 016 ——— Unde termined e
Steen Bros. Slaughterh'se Salem Wells 016 — " —
City Ice Works' ' Salem Wells .015 —— n ———
Alpenrose Dairy Vermont Hills Wells 013 —— " —
Fulton Park Dairy Vermont Hills Wells 015 —— " —
R.C. Cannon Slaughterhtse Salem Wells 012 ——— # —
Yoder Bros. Slaughterh'se Hubbard Wells - 010 ——— # e
Wade Meat Co. Independence Wells .Q10 ——— n ——
Anderson & Son Slaughter Harrisburg Wells .004 —— " ——
Kings Market McMinnville Wells .003 N " ——
Amity Meat Market Amity Wells .003 —— n ——
Laurel Farms Portland Wells .003 ——— n ——
McKenzie Meat Co. Springfield Wells .002 — a ———
Dukes Custom Killing Eugene Wells .002 — " —
Plant
Junction City Creamery Junction City Wells .002 —— " —
Monroe St. Cash Market Corvallis Wells 002 ——— n ———
Tualatin Packing Co. Hillsboro Wells .001 ——— w —
Subtotal 13.289 1.270

...69..
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aPPENDIX 9 -~ TABLE 19 —- INDUSTRIAL WATERWORKS -- Page 6

(1) (2)

(3)

(4)

(5)

(6)

(7)

GROUND WATER (CONT.)

Textile Mill Products

Molalla Flax Growers Canby
Subtotal

Paper & Allied Products

Pacific Roofing Co. Portlénd
Subtotal
Chemicals & Allied Products
Union Carbide & Carbon Co. Portland
wv@pbtotal

Miscellaneous

Oregon Shipyards Portland
Subtotal
TOTAL GROUND WATER

GRAND TOTAL ~- ALL WATER

Well

Well

Well

Wells

.180 —
.180 0.00
120 ——=
0720 0.00
1.150  _1.00
1.150 1.00
180 ————
.180 0.00
15,519 2.270
189,289 93.210

None

Undetermined

Undetermined

Chlorinated

-OL—

XIANIddY
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APPENDIX 9 -- TABLE 20

IRRIGATION WATER SUPPLYl/

Annual

Bstimated Water

© " Irrigable ‘Requirement

‘Source of

Totéi‘-

1/ Data supplied by Bureau of Reclemation.

2/ Included in Proposed Frojects Totals.

Projects . Acreage Acre-Feet Water Supply
Propoged Projects
Cottage Grove 6,600 13,200 Coast Fk. Willamette
Pleasant Hill 1,300 2,600 Middle Fk. "
Eugene 10,700 21,400 Willamette
Springfield 8,800 17,600 McKenzie
Coburg 35,000 70,000 McKenzie
East Long Tom 10,500 21,000 Long Tom
West Long Tom. 6,300 12,600 Long Tom
Albany 25,000 50,000 South Santiam
Scio 19,500 39,000 South Santiam
Stayton 14,000 28,000 North Santiam
Salem 113,000 226,000 North Santiam
Willamette Flood Plain 75,000 150,000 Willamette
Brownsville 4,300 - 8,600 Calapooya
Calapooya 15,400 30,800 Calapooya
Independence 10,400 20,800 Luckiamute
Yamhill 65,800 131,600 Yamhill
Molalla 40,900 81,800 Molalla
Canby 3,270 6,540 Molalla
Clackames 2,700 5,400 Clackamas
Tualatin 68,600 137,200 Tualatin
Marys River 4,400 _ 8,800 Marys River
Total 541,470 1,082,940

Existing Projectsd/

) é5,000 130,000 Surface waters

_65,000 130,000 ~ Ground waters
130,000 260,000
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APPENDIX 9 -- TABLE 21

HYDROELECTRIC POWER PROJECTSL/

1948
Nameplate
Name Owner Location Rating (KW)
Leaburg City of Eugene McKenzie River 6,000
Walterville City of Eugene McKenzie River 2,630
Station "B® Portland General Willamette Falls 4,890
Electric Co.
- Crown-Willamette Willamette Fells" 3,600
Paper Co. '
———— Publishers Pulp Willamette Falls 1,740
& Paper Co,
Station "PU Portland General Clackamas River 51,000
Electric Co,
Station "G Portland General Clackamas River 15,250
Flectric Co,
Station "M" Portland General Clackamas River 14,050
Elsctric Co. ———i
TOTAL . . . . . 99,160
Corps of Engineers Columbia River and Tributaries Review

.Source:

Report.

Sy .

1/ Includes only projects over 1,000 kilowatts capacity.
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(copy) (COPY)
MEMBERS OF THE AUTHORITY CURTISS M. EVERTS, JR.

HARQLD, WENDEL, Chairmen, Portland Chief Sanitery Engincer

BLATINE HALLOCK Baker Secretary

DR, HAROLD M. BRICKSON, Portland
'CHAS: E. STRICKLIN, Salem

‘J’JHN 'C. VEATCH, Portland (SEAL)
A MC PHILLIPS McMinnville

- OREGON STATE SANITARY AUTHORITY

1022 5. W. 11th Avenue
Telephone ATwater 9233
PORTLAND 5, OREGON

December 8, 1950

R. R. Harris, Officer in Charge PHS RE: WPC~-5-34
Division of Water Pollution Control Willamette River
Swan Island Building 24 ‘

. Portland 18, Oregon

.Dear Mr. Harris:

We were pleased to have the opportunity to review in detail the
report prepared by your office on Water Pollution Control Pagific
Northwest Drainage Basins, Sub-Basin J, Willamette River Basin.

The only changes or corrections which we thought desirable to
suggest were minor in nature. They were discussed recently on the
occasion of our conference with Mr, David Howells and, therefore,
need not be enumerated in this letter.

ThlS report is undoubtedlj the most comprehensive one that has f,
ever becn prepared on the subject of pollution control in the Willam-
ette River basin.. In our opinion it has been very well written.

We are confident that the data and information contained in it will
be of considerable-value to. the program ih the future.

Very truly yours,
/s/ Curtiss M. Everts Jr.

_ : CURTISS M., EVERTS JR.,
. KHS*GL Secretary and Chlef Eng&neer

(COPY) _4 (.fzopy)



- 7 - APPENDIX

(COPY) (COPY)

_hddress Only The Regional Director ‘Region 1

Fish and Wildlife Service e

-And Refer To UNITED STATES . Waghington

1~RB DEPARTMENT OF..THE INTERIOR . Oregon
FISH AND WILDLIFE SERVICE California

S , Nevada

OFFICE OF REGIONAL DIRECTOR Idaho

Swan Island Montana

PORTLAND, OREGON  RB-Coop.
(18) P.H.S.

May 19, 1950

Officer in Charge, Public Health Service
Division of Water Pollution Control
Swen Island Building 24

Portland 18, Oregon

Dear Sir:

The copy of your report entitled Water Pollution Control
for the Willamette Basin, submitted to us for comment with Mr. |
McGrath's covering lbtter of spril 27, has been reviewsd by my staff
and is herewith returned. We have been most favorably impressed by
the report and wish to commend those responsible for its preparation.

Aside from a number of suggested minor editorial changes,
which are noted throughout the report,. our wildlife specialists be-
lieve that a few more comments on this important resource should be
added to the report-in- d1scu851ng the economy of the region., It is
realized that the fishery problems are of much greater concern in
pollution control, but when such industries as farming and agriculture
are discussed, it appears that the wildlife values should also be
brought 1nto the picture,

Wildlife resources are. partlcularly valuable 1n this basin,
which supports two-thirds of Oregon's population. . The. prlnclpal
mammals involved are deer, beavers, minks, muukrats, and martens.
Game birds include ring-necked pheasants, band-tailed pigeons, and
various species of quail, grouse, ducks, and geese.

More detailed information on wildlife of the Willamette
Basin, along with data on license sales may be found in the Fish and
Wildlife Service report on the Willamette Valley Project of the Corps
of Engineers. A copy of this report will be furnished your office if
so desired.

" (cOPY) (COPY)
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(copy) (copy)

The opportunity to review and comment on your report
is greatly appreciated.

Very truly yours,

/s/ leo L. Laythe
Leco L, Laythe
Regional Director

Enclosure

(COPY) (COPY)
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(COPY) (copy)

UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF RECLAMATION
Regional Office, Region 1
Box 937
Boise, Idaho

Officer in Charge

Public Health Service

Division of Water Pollution Control
Swan Island Building 24

Portland 18, Oregon

Dear Sir: -
Enclosed are my comments on the three following Public Health
Service subbasin reports:

(1) Subbasin E, Yakima River Basin.

(2) Spokane River Basin - Subbasin D.

(3) Willamette River Basin - Subbasin J.

My comments on your Bazsin Report have been made the subject of a
separate letter which was dispatched to your office on Cctober 17, 1950.

I understand that additional reports are to be made for cach of
the subbagins covered in your Basin Report. I shall appreciate the oppor-
tunity of reviewing each of them as they become available.

I take this opportunity to thank you for your prompt response to
my request that a member of your staff meet with us here in Boise to dis-
cuss the subbasin reports we have at hand. As a result of the meeting with
Mr., McGrath, we have eliminated a number of comments which we would have
otherwise becn compelled to include here.

With Mr. McGrath's permission, we have retained the preliminary
draft of the above reports in our files.

Sincerecly yours,

/s/ Lyle Cunningham
Assistant Regional Director

Enclosures 3

(COFY) (copy)
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(cory) (copy)

Enclosure No. 3 -
Comments on Willamette River Basin - Subbasin J.

The report does not evaluate the effects the present Army
construction (flood control) program may have in the Willamette
Basin relative to the problem of pollution. The construction program
is one of considerable size, affecting the stream flows in many parts
of the basin. Releases for power, irrigation, downstream users and
evacuation of storage space for flood control purposes may have con-
siderable influence on the pollution problems of the basin.

The above comment is submitted solely for the purpose of
focusing your attention on this point in the very unlikely event it
was overlooked in mseking the study.

/s/ J. Lyle Cunningham

" Assistant Regional Director

(COPY) (COPY)
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(CoPY) DEPARTMENT OF THE ARMY (COPY)
Address Reply to CORPS OF ENGINEERS
The Divicion ¥nginser OFFICE OF THE DIVISION ENGINEER
Not to Individuals NORTH PACIFIC DIVISION
NPD VG 500 Pittock Block
Refer to File PORTLAND 5, OREGON

No.

NPD 800.224(Willamette Riv.)
Portland Dist. = 1,2C June 15, 1950

Officer in Charge, PHS

Div, of Water Pollution Control
Swan Island Building 24
Portland 18, Oregon

Dear Sir:

Reference is made to your letter dated April 27, 1950, pertaining
to your report on Water Pollution Control for the Willamette Basin and
my partial reply dated May 5, 1950.

There is inclosed a letter advising you that no exception is
taken to the report findings which may be included in the report as
requested.

A number of minor comments have been noted in the returned copy
of the report, Other additional: minor comments are tabulated on In-
closure 2 herewith. The referenced comments are believed worthy and
it is suggested they be given appropriate consideration.

Release of stored water from recservoirs presently constructed,
under construction, and authorized for construction in connection with
the comprehengive plan for the development of the water resources of
Willamette River by the Corps of Engineers would increase the low-water
flow at Salem to approximately 260 percent of the present minimum
discharge. While dilution from increased flows 1s recognized as being
only a supplement to the treatment of sewage and industrial waste,
increased flows of the magnitude possible under the authorized plan of
development will undoubtedly permit substantial savings in the cost of
construction and operation of sewage and waste treatment plants as far
downstream as Oregon City. The beneficial effect of the use of stored
water from the dams now completed has already become noticeable and
with two additional storage dams under construction and the remainder
authorized, the advantages of the dilution from higher low-water flows
should become increasingly evident. )

Very truly yours,

3 Incls.
Incl., 1, Report /s/ O. E. Walsh
Incl. 2, Comments 0. E. WALSH
Incl. 3, Cy ltr, NPD Colonel, Corps of Enginecrs

15 June 50 Division Engineer

(COPY) (CopY)
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(copy) (cory)
address Reply To : DEPARTMENT OF THE ARMY
The Division Engineer CORPS OF ENGINEERS

Not to Individuals OFFICE OF THE DIVISION ENGINEER
NORTH PACIFIC DIVISION
500 Pittock Block

NPDVG PORTIAND 5, OREGON
Refer to File :

No.

NPD 800.224(Willamette Riv.)
Portland Dist., - 1.3C June 15, 1950

Officer in Charge, PHS

Div. of Water Pollution Control
Swan Island Building 24
Portland 18, Oregon

Dear Sir:

Review of your report on Water Pollution Control for the
Willamette Basin submitted by your letter dated April 27, 1950,
has been- completed by Colonel'D. S, Burns, Portland District
Engineer and by this office.

No exception is taken to the report findings.

Sincerely yours,
/s/ 0. E. Walsh
0., E, WALSH

Colonel, Corps of Engineers
Division Engineer

(COPY) "+ (COFY)
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(COPY) (COPY’)
UNITED STATES
DEPARTMENT OF AGRICULTURE
Soil Conservation Service
Pacific Region

Portland, Oregon
August 8, 1951

Mr. Robert R. Harris

Senior Sanitary Engineer

Officer in Charge

Public Health Service

Division of Water Pollution Control

Swan Island, Building 24

Portland 18, Oregon

Subject: Report on Water Pollution Control,
Pacific Northwest Drainage Basins—
Subbasin 9, Willamette River Basin

Dear Mr, Harris:

This office has reviewed the report transmitted with your letter
of July 19, 1951. It is a well=-prepared report on a problem of
much concern and only a minor revision is suggested. .. . .

On page 57, paragraph 2, it is stated that "these (Willamette)
lands are resistant to erosion", Some of the soils in''this
watershed are quite erodible and it is rather a combination of
normally low intensity rainfall and quick recovery by vegetation
which makes for less erosion or its evidence.

M though Plate No. 2 "Soil Erosion on Cultivated Lands in the
Willamette Basin® is dated February 1949 and is discussed in the
text on page 57, it is not clear that the erosion mapped occurred
only during the February 1949 storms., It is suggested that a
more specific reference between the erosion shown and the date of
its occurrence be made,

Yours very truly,
/s/ R. C. Fury

R, C. Fury
Acting Regional Director

(COPY) (COPY)



