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la r aspect of the stud y. The main report is a summary of information
contained in the appendices p lus the f indings , conclusions , and recom-
mendations of the investigation.
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BASIN DESCRIPTION 

Between the crests of the Cascade and Coast Ranges in northwestern Oregon lies
an area of 12 ,045 square miles dra ined by Willamette and Sandy Rivers——the Willamette
Basin. Both Willamette and Sandy Rivers are part of the Columbia River system , each
ly ing south of lower Columbia River.

W i t h  a 1965 population of 1.34 million , the basin accounted for 68 percent of
the population of the State of Oregon. The State ’s largest cities , Por t land , Salem ,
and Eugene , are wi thin the basin boundaries. Forty—one percent of Oregon ’s popula-
tion is concentrated in the lower basin subarea , which includes the Portland metro-
politan area.

The basin is roughl y rectangular , with a north—south dimension of about 150 miles
and an average width of 75 miles . It is bounded on the east by the Cascade Range , on
the south by the Calapooya Mountains , and on the west by the Coast Range . Columbia
River , from Bonneville Dam to St. He l ens , forms a northern boundary . Elevations range
from less than 10 feet (mean sea level) along the Columbia , to 450 feet on the valley
floor at Eugene , and over 10,000 feet in the Cascade Range. The Coast Range attains
el eva~ions of slightly over 4 ,000 feet.

The Willamette Valley f l o or , about 30 miles wide , is approximately 3,500 square
miles in extent and lies belts; an elevation of 500 feet. It is nearly level in many
p laces , gently rolling in others , and broken by several groups of hills and scattered
buttes.

Willamette River forms at the confluence of its Coas t and Middle Forks near
Springfield. It has a total length of approxImately 187 miles , and In Its upper 133
miles flows northward in a braided , meandering channel. Through most of the remaining
54 miles , it flows between hight? r and more well defined banks unh indered by f a l l s  or
rapids , except for Willamette Falls at Oregon C i ty .  The stretch below the falls is
subject to ocean tidal effects which are transmitted through Columbia River.

Most of the major tributaries of Willamette River rise in the Cascade Range at
elevations of 6,000 fee t or higher and enter the main stream from the east. Coast
Fork Willamette River rises in the Calapooya Mountains , and numerous smaller tribu-
taries rising in the Coast Range enter the main stream from the west.

In this study , the basin is divided into three major sections , referred to as
• the Upper , Middle , and Lower Subareas (see map opposite). The Upper Subarea is

• bounded on the south by the Calapooy a Mountains and on the north by the divide between
the McKenzie River drainage and the Calapooia and Santiam drainages eas t of the valley
floor and by the Long Tom—Marys River divide west of It. The Middle Subarea includes
all lands which drain into Willatnette River between the mouth of Long Tom River and
Fish Edd y, a point three miles below the mouth of Molalla River. The Lower Subarea
includes all lands which drain either into Willamette River from Fish Eddy to its
mouth or directl y into Columbia River between Bonneville and St. Helens ; Sandy River
Is the only major basin stream which does not drain directl y into the Willamette.

For detailed study , the three subareas are further divided into 11 subbasins
as shown on the map .
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INTRODUCTION

P U R P O S E  A N D  S C O P E

The purpose of this appendix is to aporaise the existing lev e l o f
• water quality and to present recommendations for restoring and main-

tam ing water quality at a level which will permit beneficial use of
the water resource of the Willamette Basin . This stud y includes:
(a) identification of those land-use and water-management practices
wh ich adversely affec t wster quality, and remedial measures to reduce
or control such effects; (b) determination of requirements for treat-
mont or control of pollutants emanating from the diverse sources ; and

• (c) determination of needs for regulating streamflow , particularl y for
augmenting low flows to safeguard and enhance water quality. Factors
considered in these determinations include organic waste , heat , bac-
teria , toxic materials , sediment , or dissolved solids carried to  t hc
rivers by storm drains, sanitary sewers , and surface runoff. Both
direct and secondary effects of pollution are noted. An examp le of a
secondary effect is dissolved solids or minerals leached from the soi I
and carried to a watercourse where they may act as nutrients for pro-
fuse b iological growths in the stream .

This appendix presents alternative solutions which would prov id-
water quality suitable for specific uses. The comb i nations presented
to meet a given quality goal for the year 1980 are re l a tively sp ec ific
and require immediate implementation if this goa l is t o  be achieved.
The combina ti•ons of flow and waste loads presented for the yea r- 2000
and 2020 are progressively less specific but are ade qt it t e !:Ir long-

range ~lannin~~.\~~~
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R E L A T I O N S H I P  T O  O T H E R
P A R T S  O F  T H E  R E P O R T

Data from other  appendices are necessary to descr ibe adequately
tha q u a l i t y  of water , the extent  of pol lu t ion , and the fac to rs  of
pollut ion . Data from Appendix C--Economic Base--describe the present

— and p ro jec ted  levels  of popu la t ion  and indus t ry  which , in turn , are
• related to waste production and water quality requirements. The hydro-

logic characteristics are derived from Appendix B--Hydrology . The
water quality requirements for specific uses--principall y m-anicipal
and industrial water , fish and wildlife , land measures , irri gation ,
and recreation--are predicated on data in the appropriate functiona l
appendices .
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H I S T O R Y

Stream pollution and efforts to reduce it in order to protect
public health were evident in localized areas in the Willamette Basin
even before the turn of the century . The first basinwide evaluation of

• • pollution and its control was made in 1926 by the Oregon State Board of
Health. Other surveys in the late 1920’s--by the Portland City Health
Bureau, the U. S. Public Health Service , and the Engineering Expe rimen t
Station at Oregon State College--gave undisputed evidence that the
Willamette River had become so polluted with municipal and industrial
wastes tha t these waters were a menace to hea l th , des t ruc t ive  of f i sh
life, and unfit for certain other beneficial uses.

STATE AND LOCAL PARTICIPATION

Water pollution control by regulating waste discharges is of
recent origin . The efforts of a Governor ’s committee in the 1930’s
even tua l l y led to Oregon ’s first comprehensive pollution control law,
approved by a three-to-one majority when presented to the voters in
1938. That initiative measure created the Oregon State Sanitary

• Authority (OSSA) and provided the basis of Oregon ’s present state-
wide pollution control program .
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A ll of t h e  b a s i n  c o m m u n i t i e s  and industries were required by the
Sanitary Authorit y in 1939 to participate i n  a p r o g r a m  of p o l l u t i o n

• aba tenient . T h i s  o rder  c a l l e d  fo r  c o n s t r u c t ion and ope ration of pri —
mar y treatm~nt facilities. Manbri n Gardens (a Salem suburb) was the
first to comply, in 1947. In the 10 succeeding years , 23 othe r in—
d:istrjes and communities subject to  t h e  order also complied.

I n  1958 , the Sanitary Auth ,ri t coli c luded t ia t a d d i t i o na l  t r e a t —
me rit was needed and called upo n t he c i t  i l - s  o f  Eu A I  ne , So Le n , and
:\:~:‘Li r~ to i n s t a l l  seconJ; ry treatment f~~ci  I i t  i r s.  I n  a d d i  t i o n , the
Ci t y  o f  Port land Was i n s t r u c t e d  to ~1c c e I t r l t e  i t s  p r oC r al a t  i n t e r —
ri-pt ion , and i i  v: p u t  p i r i d  paper iii 1 1 s were urdc red t o  f i t  r t h e  r r e d u c e
their pol lut ioir a I loads - ~~ ~~-pte nh ~~r 1900 , the order i f  s c oj da rv

rI- it ne  it  was e x pi  nded to inc I t i d :  ii I I i~~~n i  i i i i r i g  c ni i i i i  i t  i r s  i c  low
I I e~i

li e p r n ~r i i e s i i l i : d i n  i n p r v ed  w a l 1  r q u a l i t y , b ut p r  e i i i l  i t \

d u i l  rig per i : : k  of  e x t  rime l : u - -  l i v  1 : - c s  I s t e d  it spec  I i i  F° ’  it s u c h
i n  t ort land lIa r l:: r. •\s a ri - s u It , t i l e  S m i t i r y  - \ u t l i a r i t y  ~ t ui I I
du ct ed a surve I w i t i  r qua I i t v i n  t hR C I I I i a e  t c as in iii t i i i - c i  r I v
l Y b O ’ s , m d  is~,ued :m report i :l i i r i d i u g ~ i n  M a y  1 96-i i li - ’- - r i n e i p i l
i y~ iri s i o n  o t t Ii  i s r e :  r t  was  t c i t  , - i I t litaug i m c In s i di- rab I~ r L i :  SS 10(1
bet-r i  iL il l t h e  p r e v i o u s  2~~ er rs . S i i i i t a r v  •\ut hui r il v ~.i u id ;im ls — t i l l
h i d  i t  hi-t n met - li me report d~-t ~~i led spe c i l ic s:- ::iies I i  p a l  h i t  l : u i

- m d  s h i :~c i d  wita t me -i sures would be requ I r ed  to hr i rig t i c  I-• i 1 l i m r i i r  t e

Riv e r system tip t o  standard . As a re sult a t  t h i s  r i - p o r t  - the S ;i n i t ar ’-

- \ t i t h t i r i  t y  i n  I 9 6~+ a d a p t e d  t h e  I a !  l o w i i i - L  u i  i c  i t s

1 - A I L  i n d u s  t r i o  I w a s t e s  f rum t O e  h i pu  I p a rid p a p e r
mi l l  in  the bas i n  nt is  t r i -ce  i ye v e i t  r — r o u n d  p r i m a  r s i-d  i;l ~ n —
t a t  ion  n r  e quivi lent treatment fur remova l of ~~- t t l i a b l e
so l i d s .

2 . E a c h  s u l  I i t i  p u l p 011( 1 paper m i 1 I . i n  odd  i i  ii t o
• - . ~a ir— rou n d set t l e o h i c  s o l i d s  ni - i:i:: va l , m u s t , d u r i n g  t h ~

pt-n eil i f  c r i t i c a l  streamf low ( • l u n e  to  Oc t ober , i i i c l u s i v i -~
et  t i- ct an 85 perc i-nt ri-duc t ion iii t h e  hi och ni l i _ i l s e w - m i

d em a n d  ( h u h ) )  of the ef f l u e n t s  f r u jy t i e  c u t  i r e  i i i  I i .

3. A l 1 othe r sewage  and w i s t : - i- I T I lit-mi t s m u s t  il-c: - ic e
sec :~ ni d ~ r v t r e - i t m e r i t  eq i to  I t a 85 po rci • iii ri-In v i 1 o l  Cii !) o n i d
suspend ed  s o l i i h s .

I l l  ghie r d i g  ri - i s of  I rca ti le i t  n a y  hi req u t  r e d  in s eine
c a s e s  , i l t -p e n d  i r i g up on tie size an d  n a t  tire a I t h e  w a s  i- 1 t i d

k an d  a t  t l w  r u t e i v i n g  s t re a m .

Ti m e di- id I I nit- 1 or met-I i mi ~ t b i t - S e  requi ri-nient S W a s

: -, t m h  ii shii tl is I)i-cemhc r 1966 .

_ _  
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The Federal Water Pollution Control Act , as amended by the Water
Quality Act of 1965 , provided for the establishment , by each state , of
water quality standards for interstate waters . Ihe State of Oregon was
one of the first states to complete its standards and to have them ap-
proved by the Secretary of the Interior. These standards , approved
June 18, 1967, covered the Willamette Rive r from the mouth to Willamette
Falls. At the same time the state issued intrastate standards which
covered the remainder of the Willamette Basin. These standards are
described in Part III.

FEDERAL PARTICIPATION

Congressional enactment of PL 80—845 , the  Fede ral Water  Pollution
Control Act of June 1948, made comp rehensive planning for water pollu-
tion control a matter of Federal concern . This law required the Public
Health Service to prepare programs to begin reducing or eliminating
pollution of interstate waters and their tributaries , and to improve
the sanitary conditions of surface and ground waters . The programs
were prepared with due regard given to conservation of the Nation ’s
waters for public water supplies , propagation of fish and aquatic
l i f e , recreational purposes , agriculture , and other legitimate uses.

A cooperative report by the U. S. Public Health Service and the
Oregon State Sanitary Authority , in 1951 , pointed out the importance
of the water resource and the deplorable state of some waters of the
Willanmette Basin , listing 42 cities and 29 industries with deficien-
cies in their waste treatment facilities. The recommendations included
establishmen t of water quality objectives , coordination of water re—
source development projects to maximize the effects of streamfiow regu-
la tion , and adherence to erosion—control measures in public water supp ly
watersheds .

The Federal Water F~ 1lution Control Act of 1956 (PL 84-660) added
the construction grants program to the role of the Federal Government
in water pollution control. By the end of 1961, more than $2¼ million

-
• had been given in Federal grants for pollution control facilities in

the Willamette Basin; total cost of these facilities was $10 million .

Public Law 84-660 and its 1961 amendments provided for comprehen—
sive programs for water pollution control , including review of proposed
Federal storage projects for water quality control features and bene-
fits. Research , investigations , training , and information services
were made available to qualified organizations involved in water pollu—
tion control. Provisions were also made to encourage cooperation among
states and other agencies , to provide water pollution control grants ,
and to en te r  in to  enforcement  measures against pol lut ion of i n t e r s t a t e
or navi gable wa te r s .

â~Aga~~~~~k ~~~~-~~~~~-- - - - - -~~~~- - -~~~~~~—-— -~~~~~~~~~~~~~~
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Many othe r Federa l actions during the past 70 years  hav e been
taken to control toxic materials , sediment , and ground-water contami-
nation . The 1897 Organic Act created nationa l forests and provided for
protection of watersheds . Othe r legislation has added restrictive meas-
ures to offer protection from toxic chemicals , oil , dry refuse , and
othe r pollutants.

An example of the use of water management for quality control
occurred dur ing  August of 1965 . The dissolved oxygen leve l in Portland
Harbor dropped to a critically low leve l even with a high level of
waste  reduc t ion . A meet ing among the concerned agencies was set up by
the Federal Water Pollution Control Administration officials , and emer-
gency control measures for the immediate situation were defined . These
measures included the early release of water stored for other purposes
to augment the flow as a temporary measure . Industries--particularl y
the pul p and paper mills--and municipalities were notified that the
amount of discharged waste must be held to a minimum and , in the case
of industries , that continuation of poor quality might result in a
shutdown order. As a result , water quali ty conditions were measurably
improved through the c r i t ica l  period.

I- -
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PRESENT STATUS

Average water quality in the W illarn i-tte Basin is , wi th t h -  -xce p—
t i on o f b a c t e r i a l po l l u t i o n , at  a g e n e r a l l y  a c c e p t a b l e  levi-i . h l owi -ve r ,
w a t e r  q u a l i t y  c o n d i t i o n s  in m a n y  s t r e a m s  become a s e r iou s  problem d u r -
ing the  summer months  when low s t r e a m f i o w s  o c cu r .  The most sever- coil-
d i t i m a n s  a re  a p p a r e n t  in t h e  P o r t l a n d  H a r b o r  r e a c h  of t he  W i l l a m e t t e
Rive r and in the Tualatin River.

Eac h yea r  during periods of low river flow , the Pe~ tland Harbor
reach u ndergoes periods of oxygen depression , slime growths , and bac-
ter i a l contamination , caused by dischia rgi- s of inadequately treat ed
wastes b y i n d u s t r i e s  a n d  m u n i c i p a l i t i e s .  W a t e r  u ses  i m p a i r e d  in c l u de
m u n i c i pa l  supp l y ,  r e c r e a t i o n , an d  f i s h  m g r a t i o n .  As a n i- x amp le , La ke
Oswe go v o t e r s  r e c i -n I l y chose  t h e  Cla c k ar n a s  R i v er  as a new s o u r c e  of
supp l y ,  f o re g o i n g  t h e  less e x p e n s i v e , bu t  p o o r e r  q u a l i t y , W i l l a m e t t e
R i v e r  s o u r c e .  P r e s e n t  c on d i t i o n s  i n  the  h a r b o r  a r e  i mp r o v e d  o v e r
thi) Se  found d u r i n g  the  f i r s t  major w a t e r  q u a l i ty  su r v e y  in  1929 , b u t
subseq uen t  c o n s t r u c t i o n  of a b at e m en t  f a c i l i t i e s  and r e g u l a t i on  of f l o w
b r  qualit y control have been offset , to a large extent , b y increased
population and industrial act ivit \’ .

7
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The Tua la t in  River  rece ives  more waste during periods of low flow
than can be assimilated by its meage r streamflow . Population growth
and f low diversions in the Tualatin Subbasin have resulted iii poor
water quality condi t ions  in sp i t e  of a hi gh degree of t r e a t m e n t  of
waste discharges. Periods of low dissolved oxygen , bacterial contami—
nation , slime and algal blooms , and contamination by toxicants occur
ni-an y every year. Uses of the river are restricted to those requir-
ing only low—quality water.

Construction of abatement facilities has resulted in generally

[ 
improved water quality conditions in the Willamette Rive r downstream
as far as Newberg ; flow regulation for navigation through augmentation
of low natural streamflow has also contributed to quality improvement.
On the other hand , increased habitation , recreation , and industry in
the tributary stream watersheds have resulted in increased bacterial
loads in prev ious ly  “ clean ’ s t reams . Ground cove r has been d i s tu rbed
and sediment production increased in certain areas by logging, road
construction , farming, urban and suburban development , dam building,
and othe r ground—disturbing developments.

A suitable projection base must be provided to establish a mean-
ingful program for future water pollution control in the basin to fit
anticipated needs . To make this possible , practices and activities
that contribute to water quality degradation are identified and evalu—
ated as sources of pollution. At present , some sources are of major
significance , and others are quite minor ; but all are essential to
consideration of a major water pollution control program.

In some instances the present situation , as discussed in this
section , represents development and conditions as they existed in 1965.
Updated information has been included where possible to present a more
current appraisal. Pollution control and abatement are accelerating
within the basin , and a significan t improvement in w a t e r  quality has
been made in recent years.

1 1 — 2
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S O U R C E S  O F  P O L L U T I O N

Within the Wi llamette Basin , the major pollutiona l effe cts have
been d own g r a d i n g  of a e s t h e t i c  q u a l i ty ,  b a c t e r i a l  c o n t a m i n a t i o n , dis-
so lved  oxygen  d e p r e s s i o n , and s e d i m e n t  d e p o s i t i o n .

D i s c h - - i r e e  of  b a c t e r i a l ly c o n t a m i n a t e d  s a n i t a r y  waste effluent has
an i m m e d i - i t e  i m p a c t  of p u b l i c  h e a l t h  si g n i f i c a n c e  and an a d v e r s e  i- f f i - c t ,
both aesthetic and economic , on potential downstream uses. Color ,
heat , and solids in waste discharges are important to these uses. Oxi—
djzablc materials tend to dep lete the dissolved o—:~-gen content of the
wa t e r , w h i c h , in  t u r n , can  be d e t r i m e nt a l  to  t i m e  f i s h i e r ~ - . Toxicants
a re  of p u b l i c  h e a l t h  s i g n i f i c a n c e  and nia y c o n v e r t  a h e a l t hy  a q u a t i c
env i ronment  to  a b i o l o g i c a l  d e s e r t .

The s t r e n g t h  of  o r g a n i c  w a s t e s  is e x p r e s s e d  as h i o c h e m i c a l  o xy g en
demand (BO O) i n  m i l l i g r a m s  of oxygen r e q u i r e d  f o r  o x i d a t i o n  per l i t e r
of  w a s t e , per  u n i t  of  t ime a t  a p r e s c r i b e d  tempe r a t u r e . The t o t a l
amoun t  of o x i d i z a b l e  w a s t e  may be s t a t e d  as pounds  of HOD or as popula-
l i o n  e q u i v a l e n t s  ( Ph ) . The ave rage  va l ue f o r  one PE is 0 . 1 7  l b .  of
f i v e- d a y  BOO per d a y .

M u n i c i p a l  and i n d u s t r i a l w a st e s  d i s c h a r ge d  to  s t r e a m s  and  r i v e r s
a r e  t h e  p r i m a r y  cause of the  p r e s e n t  w a t e r  q u a l i t  v d i -g r a d a t  ion . T h i - s e
sources  of  p o l l u t i o n  a r e  potentiall y the m o st  d a m a g ing , t h ~ m o s t  o b v i ou s ,
amid  a e s t h e t i c a l l y t h e  m o s t  o bn o x i o u s . Sinc e m u n i c i p a l and i n d u s t r i a l
w a s t e  d i s c h a r ge s  a re  t h e  mos t  r c a h i  ly  ob s e rv i -d an d  i d e n t i  l i ed , t h ey  have
r e c e i v e d  t hie gn a t - s t  a t t e n t i o n  i n  m o s t  d i s c u s s i o n s  of net -di d improve-
me n t s  to  r i - s t o r e  or  p r i - s e r v e  w ;m t e r  q u a l i t y .  Othe r cou s i n of degradation

include : i r nin ~i L ion ret urn flow , agri cul L u r a  1 an ima l wastes (1. l V t S tO i  k
and  p o u i t r ~~ , t hi e rmal — p ow c- r c o o l i n g  w a t e r , mi n i m  w a st e s , r e n al  i o n i ~~1
m c t i v i  t i i ’ s , i m p o u n d m e n t s  a n d  s t r i - a n i f l o w  dep l e t i o n , ~ nd a t h i e r  l a n d — u s e
proc t i ct- s . However , t lit so causes have had only minima l effects on wat i~ r
q u a l i t y  w i t h i n  the  W i l l a m e t t e  B a s i n , i-s et -pt l o c a l l y .



Centralization of pcpulation and industry in four primary areas
within the basin (Portland , Salem , Corvallis—Albany , and Eugene—
Spr ing field) has concentrated the waste sources (Figure Il—i). The

• importance of pulp and paper wastes is obvious by their relative
magnitude , as shown in this figure . Temporary lagooning and barging
of these wastes provide control during the summe r low—flow period ,
bu t  d u r i n g  the  remainder  of the  year  these  was tes  have been d i scha rged
to the watercourses undiminished in s t r e n g t h .

T r e a t m e n t  p l a n t s  f o r  m u n i c i p a l and i n d u s t r i a l  was tes  are  b r o a d l y
grouped into three classes:

(1) Primary . Effects settleable solids removal and 35 to 45
percent reduction of BOO.

(2) Seconda~~~. Effects about 85 percent reduction of HOD and
solids , and about 95 percent bacterial reduction , with ade-
q u a t e  c h l o r i n a t i o n .

(3) Tertia~~~. E f f e c t s  95 p e r c e n t  HOD r e d u c t i o n  and remova l of a

hi gh-i p cr c c-n tage of  o t h e r  p o l l u t a n t s  b y s p e c i a l i z e d  p r o c e s s e s .
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To e f f e c t  adequate  b a c t e r i a l  con t ro l , e f f l u e n t  f r o m  any waste t r e a t m e n t
p lan t mus t be ch lo r ina ted .  The Department of Environmental Quality
(formerly the Oregon State Sanitary Authority) presently requires at
least secondary treatment and effective effluent disinfection of all
m u n i c i pal wastes  discharged to the W i l l a m e t t e  River  or i t s  t r i b u t a r i e s .

MUNICIPAL WASTES

4 Municip a l waste collection and treatment facilities havi- been pro-
vided for 736 ,715 persons——about 55 pe rcent of the basin ’s population .
The r ema ind i - r of  t h e  p o p u L a t i o n  i s  served by i n d i v i d u a l d i s p o s a l  s y s —
tems . In 1965 , onl y the community of Monroe (population 374) and por—
t i t P i -ms o f the  C i t y  of P o r t l a n d  d i s c h a r g e d  u n t r e a t e d  sewa ge to  t he  rivers ,
b u t  s ti -ps  have bee n t a k e n  in b o t h  cases to e l i m i n a te  t h i s  p r a c t i c e .
T w e n t y  y e a r s  ago , di r ec t  d i s c h a r g i -  of raw sewage to the s t r e a m s  was

• common practice. The need for abatement facilities had been e s t a b l i s h e d
earlii- r by the Oregon State Sanitary Authority, but virtuall y no prog-
ress had bi- i-n made by communities prior to 1946. Since tha t lime , more

~~ than $ 100 m i l l i o n  has been spen t  b y t he  t a x p a y e r s  f o r  sewerage f a c i l i —
ties in t h e Willamette Basin.

The amount and  st  r i -ng th  of r e s i d e n t i a l  w a s t e s  a re  b a s i c a l ly  r i - l a t e d
to t im e  n u m b e r  of peo p le served b~- sewa ge c o l l e c t i o n  f a c i l i t i e s , b u t
— mdditi ona l loads may be discharged to the system by commercial and in-
t h u s t r i a l  e s t a b l i s h m e n t s .  These was t e s  cause the  t o t a l  load t o  v a ry

m o m  a no rm and may a l so  cause significant fluc t uation . Quantit y and
strength of wastes a rc- i n f l u e n c e d  b y in f i l t r — m t i o n  of g round  w a t e r  i n t o
sa n i t a r y  sewers  and s t o r m — w a t e r  i n f l o w  to comb i ned sys t en i s , bot h o h
which may cause b y p a s s i n g  of raw w a s t e s  d i  r i- c t  l y to  t h e r iver  d u r i n g
periods of e x c e s s i v e  sewe r f low .

The major i-fleets of munici p a l  w a s t e  hove been b a c t e r ia l contam i —
n a t i o n  an d oxyge n ih e p r e s s i o n  in  the  s t r e a m s .  Othe r adve r se  i n f l u e n c e s
i nc t im he h i m i  l d u p  of exces s ive  n u t r i e n t s , c o l o r , t o x i c a n t s  , and solids.

t h i c t i - r i a  I c~’ntamin at ion has been of gr ea t  p u b l i c  health si gni  fi—
c ; i m l c e  in  thi t -  h a s  i n  t i n n i n g  thmi -  pas t  60 y e ar s , and its presence ha s had
a :~ r c - t t i m l  h i m t ’ nc e  omi t he  w a s t e  cont  ro 1 p r o g r a m s  . P o r t i o n s  a t  n e a r l y
i V t  r y  ma jar s t ream exceed gi- mi t ral ly ac c e p t e d  co I i i  orn ~ hoc I e r i a s t a n d —
or d s  I or wa - - r — c o m m t a c  t ri -c r i - a t  iom i  ~ iii h w a t e r  supp l y so ur ci - s

D i seho rged was ti- s , e ven a f t e r  t re a tmii i - mi t , com ita  i n  oxi d i z ab  Ic o r —
- r go ni c ma It t - n t hat i-xe r Is a u  oxy gen  demand on the  ri-c i-i vi m i g  s t r e a m . T h e

net i- f b i - i t  de pi-nds upon liii’ amoum i t a mid s t  r en gt  Ii of t h e  e I I I lk -m it. , and
l iii ’ s i z e  au t h  c h i i r i c t c r i s t i c s  of  t h e  reci - i v i m i g  s t r e a lm m .

> l i m m i i c i p i  I Was te collection and t r i - a t m e mit  l a d  I i t i e ~ p r o v i d e  s e v —

I be ne f i t s  . ~-h-s - - r s vs I e m s  pr i-ve nt  p u b l i c  h it-a I t  h do mgi ’ rs i nd Wa t P r
pe I l u t  ma im at t l i i -  w i  ~- i i -  r a t  r e d - s  by  cIt  I l i - c t  i ng i i  q u i d  w a s h  c s  m mid m so Ia t —
i n g  t h i - u-  f ro m  r o i l  -a  e m u d  g r n m m rm c h w a t e r s  - I d e a l  I ~- , ( hit ’ I r p - ; m t m e m m t  p l a n t



reclaims the water from the waste and returns it to the river for fur-
ther use . Treatment p lants are standard in purpose , althoug h not in
design , with the following objectives fulfilled in various ways : re-
mova l of grit and settleable solids ; remova l of oils , grease , and othe r
floating material; remova l of suspended solids ; and reduction of bac-
tenia . Fina l disposal or treatment of undesirable fractions includes
digestion of solids , biological treatment of organics , burial of some
solids in sanitary land fills , incineration of organics , and disinfec-
tion by chlorinating the bacteria.

Storm sewers occasionally contribute a significant amount of oxi-
• dizable material. Fortunatel y ,  storm-sewer flow in the basin usuall y

occurs onl y during periods of re lative ly high riven flow , and the ef-
fects are there fore usually minima l . Siltation is the most serious
effect of storm-sewer flows , but creates a problem onl y in Portland
Harbor .

The majority of the communities have comp lied with orders of the
Oregon State Sanitary Authority by constructing and operating secondary
treatment p lanta . As indicated in Table 11-1 , the p lant efficiencies
are below the desirable leve l of 85 percent . This is the result of
overloaded older p lants , particularly during the short-term peaks .
Inadequate p lants are being upgraded to provide at least 85 percent
treatment in order to comp ly with OSSA policy directives.

Tab le 11-1

Summary of ?-iunici pa l Waste Treatment F aci~ it ~ 0~~ J ~ C~

Number  Remova l
Type of of P o p u l a t i o n  P o p u l a t i o n  Equ iva l en t s  L f f i c i e n c y

~ T r e a t m e n t  P l a n t s  Served U n t r e a t e d  Discharged  
______

Secondary 66 323 ,125 1,026 ,720 229 ,550 78

Primary1’ 8 36,350 140 ,950 96,880 32

Lagoon 8 5,390 5 ,410 940 83

Other 9 1,850 1,850 ILQ5O

Subtotal 91 366 ,715 1 ,174 ,930 328,42 0 72

Cit y of
Portland 1 370 ,000 385,000 2.1

BASIN TOTAL 92 736,7 15 1 ,559 ,930 328,42() 79

L 

1/ Under orders f o r  i m p r o v e m e n t  t o  second-~rv
2/ Primary i-ff luc n t to C o l u m b i a  R i v i - r

l I-b



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

-

INDUSTRIAL WASTES

Industrial wastes discharged to watercourses during the summer
months amount to more than three times the munici pal load in terms of
biochemical oxygen demand (BOD) . The major contributor is the pulp
and paper industry with a discharged load of more than 1 ,000 ,000 popu-
lation equivalents (PE). Discharged wastes include strong chemicals
which exert an oxygen demand and are toxic to the extent tha t a favor-
able aquatic environment is damaged. In addition , wood fibe r in these
wastes settles and forms sludge beds tha t in many cases form gas during
decomposition and rise to the surface as unsightly masses. The slud ge
beds decompose and exert a continuous oxygen demand on the flowing
stream . A list of the basin ’s pul p and paper mills , with their pro-
duction capacity, is presented in Table 11-2.

Table 11-2
Pulp and Paper Mills. 2966

Firm Location Tons/Day Process

Boise Cascade Corporation Salem 220 Sulfite
Crown Zellerbach Corporation Lebanon 95 Sulfite
Crowm Zellerbach Corporation West Linn 710 Sulfite

385 Gro undwood
Evans Products Company Corvallis 30 Sulfite

40 Miscellaneous
Boise Cascade Corporation St. Helens 385 Sulfate
Publ isher s ’ Paper Company Oregon City 120 Sulf ite

350 Groundwood
Publishers ’ Paper Company Newb erg 150 Sulfite
Western Kraft Corporation Albany 500 Sulfate
Weyerha euser Company Sp ring field 450 Sulfate

‘
~ : Representative organic waste loads per ton of produc t for various

pulping and papermaking processes are shown in Table 11-3.

Table 11-3
Orga nic Waste Load s

Waste per Ton of Produc t
Expectable Willam ette

with Treatment Basin Mills , 1965
Process Lbs. BOD Lbs. BOD

Sulfite pul p ing 50 550
k Sulfate pulping 10 11

Croundwood pul p ing 15 20
( b l e a c h e d , r e f i n e r )

Papermaking 5 14
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F o o d — p r o c e s s i n g  p l a n t s  d i s c h a r gi -  the second largest a m o u n t  of or-
gan ic  i n d u s t r i a l  was te  in the  b a s i n  (Table  11—4)  . Most  o f the pr oci -ss-
i n g p l a n t s  r e l y upon m u n i c i pa l  s y s t e m s  fo r  Waste disposal; a few p r a v i d i -
i n d i v i d u a l f a c i l i t i e s .  O x i d a t i o n  ponds or land  d i s p o s a l  i s  t h e  mos t .
common means  of  i n d i v i d u a l t r e a t m e n t . T u e  peak of  t i m e  v e g e t a b l e —  and
f r u i t - p r o c e s s i n g  season u s u a l l y occu rs when  c l i m a t i c  c o n d i t i o n s  arc-
f a v o r a b l e  f o r  lagoon or land d i s p o s a l  ope r a t i o n s .  Advt- rse e f f e c t s  on
tilt- ri-ceiving watercourse of effluent from food processors include
stimulation of algal blooms , impartation of color , or d i s c h a r g c  of
se t t l ea b l e  s o l i d s .  A few p l a n t s  art-  served o n l y  p a r t i a l l y  by munici-
pal  sewers , w i t h  the  s t r o n g  ( h i g h  BOO) Wastes go ing  to thic- sewe r , a n d
weaker wastes (such as raw v e g e t a b l e  wash  w a t e r )  d i s c h a r g ing  t o  the
land or rivers . Wash water is relativel y low i n  BUD but doe s carry
sedime n t a n d , a t  t ime s , co lor .

j l, 
~~~~~~~~~~~~~~~~~~~~~~~~~ 

*1

-

~~~ i

_ 

:~ ~ -

hi- I , i ~~- &- r amid wrath - i o u t l e t s  in d u—l r i i t \  - rse Ii m l i i  ct~ - ~~~i : i  r
qu a l i t y , n i t  b o u t  i t s  -i- ’ - i S t e — — do m mol ome si III ~~l 1~~~~ 51 1 1 ( 1 1  l i e  is

u- n i l  ic _ I 1 ‘c a- I i L - n  ‘r - - at is t lie e at t pul p a iii p i p  r i~l - - t r - I’ - t o  s
ci t  i l i z i n g  i - : i h r m i m l  I c  b i r k i - u s  I m i  contr hut im p t i~ .~~~ pu ~ i m n d s  of sim s~o n _ t i _ _ I

—~~‘ I i ds  pt- F card a t  a- ‘ad - t i e  si i-a Ii~t 01 I p r  pal u- li t i i  I d i r  a- i —

tha t i i  u - n - I t t  i i i  I, r~ i im~~ m a It u- ~t t- ’r m l ~~ ic  1 o~ s u r • - . -

pi o u t s  i r - i a o m m t c- I ‘, ‘a- pu ‘ i i i  d - t t r I i - i nd ‘i- p It’ - or : 1 1 1  e a:; d ’ll’ i t

whm I c i i  r i - u  - - m a r- i t - L m l ’ 1 1 s i r ~i n I~ - - I or  - ii - - dam -

A a i c-i - - i  r v - , t i u t  u i - i  r i-a I s - i  I - - ‘ i -
_ I i t I i  l i i -  i s p r  -

1 - rh Ic -

f _ _s

-- 
-- -

~~~~



-, ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - -

Table 11-4

Swnmary of Industrial Waste Treatment Facilities, 1965

Number Remova l
Type of of Population Equiva lents Efficiency

- - Industry Plants Untreated Discha rged 
__________

Pul p and Paper1’ 9 4,491,400 1 ,074,060 76-a’

Food Prod ucts~’ 13 134,550 4,100 97

Forest Products 20 22 ,950 9 ,690 58

Miscellaneous 5 38,850~1 29 ,09O~1 25

BASIN TOTAL 47 4,687 ,750 1,116 ,940 76

1/ Includes two particle-board plants , but excludes one plant discharg-
ing to the Columbia nd one building board and paper mill.

2/ Re fers only to summer period and reflects temporary withholding by
lagoon storage , land application , and barging .

3/ Excludes wastes treated by municipal plants.

4/ Includes numerous small discharges to Portland Harbor.

IRRIGATION

Within the Willamette Basin , effects of irrigation on water qual—
ity are minimal . The most obvious potential for stream pollution from

• irrigation is by return flow , but about 95 perc ent of water application
on the 244,000 acres of irriga ted land is by sp rinkler , with virtually
no surface runoff. App lication is regulated to minimize pump ing costs
and to obtain optimum productivity with but little excess water applied.
Most chemicals applied are utilized by the crops or bound in the soil.

Runoff from fall and winter rains carries some natural and applied
minerals and chemicals to the rive rs . Howeve r , streamflow during these
seasons  is generally great enough to preclude development of problems .

Annual withdrawal of surface and ground water was estimated to be
569,000 acre—feet in 1965 (Appendix F——Irri gation). The flow of some
streams is nearly depleted during periods of irrigation ; thus , the
quantity and quality of the remaining flow and retumrn flow are insuffi-
cient to prevent degradation caused by the addition of any pollutants.

Prit s~- :t t regulations and recommended pract ici-s eivc’ full cognizanee
to p r o g r a m s  of ‘- :;iti - r p o l l u t i o n  c o n t r o l .  Resea rch  e f f o r t s  have r i - s a l t e d
in g u i u i ’ l i n i - u -  t u u r  a-a t e r  and ch e m i c a l  ap p l i c a t i o n  to p roduce  o p t i m u m  eco-
nomic  r e t u r n s  and a t  the  s~imu- t i m e  to m i m i i m i z e  w a t e r  p o l l u t i o n .

11-9



LIVESTOCK AND POULTRY

Readil y defined adverse effects of livestoc k and poultry on water
quality have been limited to minor instances of localized pollution .
Problems of bacterial contamination and organic pollution have usually
been traced to improper discharge of li quid and solid wastes from large
poultry houses or concentrations of cattle such as drainage from dair-
ies and feed yards. Droppings and manure are frequentl y collected ,
stored , and applied to the ground in li quid form or t reated in oxida-
t i o n ponds.

Anima l w a s t e s  f l u s hed i n t o  s t r e am n s  not onl y c o n t r i b u t e  a hi g h bac-
terial load but also exert a biochemical oxygen demand . The estimatt-
of potential ft-cal streptococci from anima l sourci-s in the Willamette
Basin for 1959 was over 78 Lime s that from human sources. Assuming a
90 percent re-duction by land disposal , the magnitude of the residua l
load from anima l sources is a lmost ei ght t ime s tha t from human sources
be fore treatment
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adequa te -  was t e  t r e a t m e n t  t e c h n i q u e s  t h a t  a r t  a lso  e c o n o m i c a l  f o r  use by
the  a g r i c u l t u r a l  i n d u s t r ’ .

[h I ER MA L POW ER

Thermal powe r generation is essentiall y limited to  p r o d u c t i o n  f o r
peak loads a t  the present time . Existing ste-am—electric generating
p l a n t s  a re  l o c a t e d  at  load c i -n t e r s .  F iv e  suc h  p l a n t s  are-  in use i n t e r -
m i t t e n t  lv  in t h e  b a s i n  w i t h - i  an i t : g r c - g a t c -  n amep l a te -  c a p a c i ty  of  148 , 375
k i  l u u a - a t  t s  ; IS-u are in Port l an d , an-J  three- ar c  in  the Eugene-—S pring f i e l d
a r e-a.  The p l a n t s  are ’ relru tiv c - l v sm all , ti m id no ad vt - r s e  e f f e c t s  of anc-
ma gn i t m u d c -  h ave  b e en  i d en t  i f  i e d  si  t i m  mi -a t  d i  seha rged from them.

MI N LEA! 1 N D I ’ S F R I  ES

G r a v u -  1 r u n u u i v i I an d  w a s h i n g  im i , or i mm e d i a t e  lv adjacem it to , t hue
s I r e - m i t -  Ire - i - ’un -- oml p r i e - t  ~~ii and fri -qu int l v  c au s i -  s e r i o u s  s t r e a m  p u t i  l u —
t~~~i li t rai n t i i i h i id i t v  -uid s c d ia en ta t i u nu . M ining (ore extraction) is very
m i n o r  i n  l i i i -  ha~ i Ii , m d  110 p1 -- I i i  s have- been n i - a c m e  i a t e d  w i t  Ii t I m i  a s c g —
mi -n t  o I the ml lie’ ra I i u I  iust r -
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‘I’he [ t i l l  e f f e - c t  a t  t i l e -  ~e - d i nie nt  load disc hun r g i -d  b y t a er i v u  I i 1i
d u s t r c  c a n n o t  be i d e n t i f i e d , b u t  m u n i c i p a l t imid  i n d u s t r i a l  supp l i u t — ,
fish p ru t p m~- m t  i o n , r c c r c - a t i o n , m i a v i g a t ion , a u th ge tt e r - u i  a e s t h e t i c  v a l u e s
- i re m d v e  rse  lv u i f e c  le’d . Visua l cv i  deuce of ptt 1 lot r i t a  I rain gr a v e  1—
w a s h i n g  o p t - r a t  i o n s  m a y  he aft i-c rved i n  t I m e  E’j 1 lan t e  I t i  h-i Vt ’  r be- i Wt’t’ n
Eugen e  and the  c o n f l u e n c e of t h e  M i d d l e -  and  Coast F o r k s .  The I d d lu -
E m i r k  i s  r e l a t j v i - ! v  c L-ar as  i t  ~t l i n s  t I l e -  ( a s t  Fork , b u t  e’ f f l u e m u t  f rom
g r a v e l p i t s  and s e t t l i n g  h i — i n s  r a p i t h l y  t r ; m n s f i ’ n n s  the -  c l e m r  wa t c- r t u t

m u r k y b rown .
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Present regulations need strengthening to control sediment pollu-
tion from this source and others as well. Dikes, berms , and settling
basins are usually required at job sites , but these measures tire not
always fully effective . Breached dikes, improperly constructed dikes
and ponds , and careless operation are common causes of excessive con-
tributions of sediment .

RECREATION

The Willamette Basin has many water-based recreation areas. De-
veloped and organized recreationa l installations have sanitary facili-
ties designed to protect the public and the adjacent waters. Pit
privies or central facilities , discharg ing to septic tanks and tile
f i e l d s , are the most  common means of w a s t e  d i s p o s a l .  Inc reased  usage
of a park area is frequentl y followed by construction of improved sani-
tary facilities.

Sanitary waste facilities are usuall y deficient at improvised rec-
reation sites (such as many small boat landings and water-skiing areas)
and in pleasure craft and houseboats. The load , organic and bacterial ,
from these sources has not been identified numerically, but its impor-
tance has been recognized.

Regulations governing installations of sanitary facilities are
generally adequate , but are difficult to enforce because of the many
improvised recreation sites. Research activities are oriented toward
improvement of disposal facilities for small recreation areas , p leas-
ure craft , and houseboats.

-
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LAN !) USE EFFECTS

Land use p r a c t i c e s  can s u b s t a n t i a l l y  a l t e r  th e  ph y s i c a l  e n v i r o n -
men t  of a river b a s i n  and a f f e c t  w a t e r  q u a l i t y .  Changes  in  the follow-
ing  w a t e r  q u a l i t y  p a r a m e t e r s  may r e s u l t  fron t  land use p r a c t i c e s  in t h e
W i l l a m e t t e  B a s i n :  s ed imen t , m i n e r a l s , n u t r i e n t s , t o x i c a n t s , tem p e r a —
lur e- , bacteria , and organic matter. Discussion of these changes is
l i m i t e d  to t h e i r  causes and i m p o r t a n c e  to w a t e r  q u a l i t y .

Sed imen t

In the W i l l a m e t t e  Basin , the p r o d u c t i o n  and t r a n s p o r t  of s ed imen t
c o n s t i t u t e  the  most s i g n i f i c a n t  impa i rmen t  to w a t e r  q u a l i t y  r e s u l t i n g
f r o m  land use.  Hig h c o n c e n t r a t i o n s  of s ed imen t  gene ra l ly  occur  d u r i ng
per iods of h ig h p rec i p i t a t i o n  or snowmelt  and are ca r r i ed  in f lood
f lows . Sediment  is damaging both  wh i l e  suspended and a f t e r  s e t t l i n g .
I t  mus t  be removed prior to use of the w a t e r  fo r  e i t h e r  m u n i c i p a l  or
industrial supp l ies.  The t r a n s p a r e n t  c h a r a c t e r i s t i c  of s-at er is de-
stroyed by sediment loads , making diving and other water—contact rec-
r e a t i o n  haza rdous , as we l l  as o b s c u r i n g  u n d e r w a t e r  ob j ec t s  f r o m  s igh t
of boa t e r s . Rewards of f i s h i n g  in t u r b i d  w a t e r s  are f r e q u e n t l y  very
s l i g h t .  Se t t l ed  sed imen t  s u f f o c a t e s  a q u a t i c  f l o r a  and f a u n a  w h i l e
ly i n g  ready f o r  f u r t h e r  t r a n s p o r t  by the n e x t  f re s h e t .  U l t i m a t e  depo-
s i t i o n  f r e q u e n t ly  impa i r s  n a v i g a t i o n  by f i l l i n g  ch a n n e l s ;  dred g ing  is
t h e n  required. Maximum sediment concentrations measured in several
W i l l a m e t t e  Basin  s t reams , as of 1959 , are l i s t e d  in the following
ta b u l a t i o n ;

Conc i - m i t  r um I i  u~n
Loca tion (ppm)

Coast Fork Ci l l u i n i e t t e  R i v e r  ne-ar  Londomi ( above  dam) 400
Coas t  Fork  W i l l a r n e t t e  R i v e r below C o t t a g e  Grove Dam 260
Row R i v e r n e a r  S t a r  ( above  d :mn m) 330
Row R i v e r  b~- l a w h)oremia Dumni 130
W l l l a n i e - t t e  R i v e r a t  S p r i n g f i e l d  350

-
- I ‘le Kenz ii R i v e r  240

I-hir~-s Rive r 500
C~i l ap oo ia  R i v e r 340
S i n t i a m  R i v e - r 503
L u c k i a n i i m t e -  R i v e r 41 ()
W i l l  i u l l e  t t i  B i \‘c-r ml Sa ic-mn 400
Sm ~u t h m  V u - u i I I I  R i v e r  800
F cmui lj t  i n  R i  y r  390
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Annua l  average sed imen t  p r o d u c t i o n  in the  tt’i l l am e t t e  R ive r , as
measured in P o r t l a n d  Harbo r , is 2 . 3  m i l l i o n  t o n s .  The s e d i m e n t  dis-
charge of the W i l l a m e t t e  Rive r at P o r t l a n d  d u r i n g  the  f lood  p e r i o d
f rom Decemb er  21 to 31 , 1964 , was 6 , 400 ,000 t o n s — — a l m o s t  t h r e e  t imes
the s e d i m e n t  t r a n s p o r t  f o r  t lue  avera ge-  w a t e r  y e a r .
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The land s most subject to e~r~u s i t t ’  u r ~- toru’ st lands e n  t i  1 u t j \ c  I\t

at  - ep a lope a whm i c h  a r t -  i :~ p u  — e-d t o  in  r mn t e u t l l l  I s  a I r a i n  fa 1 1 a ad ui ~ -w —

m e l t .  These l an d s  c o n ip r i  u t i - u t — t h i r d -  ni til e b a s i n .  Si t u - ic - a t  t h e ’ - a j  I s

a ti hi -~h i l v  s i m s c e - p t  I h i l t ’ t u ’  m u t t  iou , ii u k  i ii~ - i t impe  r u  l i v e  tha i  t - i r t i p e -

ma ria ge -mt - n t  p r o c  t j e t - s  be ’ n i l  owed ml i i  n r n - u k  iu i g  t l u - u nni - s i n  t li t- I - r u - s  t m i  —
vi ru nrnent

l’he’ ma j o r  s i n g  h i  s u t u r e - i’ o l  se t h i r i u i  i s  b u t i k — c c i t t  ing C au li - c i f by

f l o o d  f l o ws . N e i t J i u - r  L u n d  ! : t t l i t i ~~~~~V hn m i t  g r i t  I L i t -  nor  g r i t - c - n t  f l - a u !  u - u i

t r t t l  t~ ’ c h m f l i u p u i ’ S  an d  c h a n n e l p r o t i ’c t i - u i  p r i j ee  I s  h m u m v e -  c o n t r o l l e d  t I n s
typ e i i i  e -ros ie’l i
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S t r i p p i n g  of v e g e t a t i v e  c-over  and mass ive  d i s t u r b a n c e  of so i l  in
c o n s t r u c t i en n  a c t i v i t i e s  f o r  u r b a n — s u b u r b a n  s t r u c t u r e s  and h i gh w ays
contribute large q u a n t i t i e s  of s ed imen t  d u r i n g  r u n o f f  pe r iods . Con-
struction activities produce 25 ,000 to 50,000 tons of sediment annually
per square mile , as compared with 20 to 500 tons per year normally con-
tributed from forest or crop lands , as reported in studies in Maryland
and Virg inia. 1/

M i n e r a l s

Hi g h r a i n f a l l  and r u n o f f  in the Willamette Basin have h i s t o r i c a l l y
dissolved and removed soluble minerals so that most streams have con-
centrations of less than 50 mg/l dissolved solids (the USPHS drinking
w a t e r  s t a n d a r d  is 500 m g / I ) .  Any a ccumula t i ons  of dissolved solids
t h a t  m i g h t  result from evapotranspiration in forests or irri gated and
other agricultural lands are removed seasonal ly  du r ing  the winter rains
when runoff is greatest and the concentration of dissolved solids in
the streams is the least. High mineral content of water restricts its
use; present levels in the basin are virtually non—restrictive .

A number of the basin ’s waters have pH values below 7.0, a condi-
tion which brings more iron and silica into solution , especially in
some ground waters . Consequently, the ground—water mineral content of
some aquifers is less suitable than that of surface water for municipal
and i n d u s t r i a l  use .

Nutrients

The chemica l  c o n s t i t u e n t s  te rmed “n u t r i e n t s” s t i m u l a t e  aquat ic
growths. Slimes , algal forms , and other growths create unsightly
nuisance conditions and obnoxious taste and odor problems . The exact
nature of the nutrient balance which will produce algal blooms is not
known ; however , nitrogen and pho sphorus appear to be significant fac—
tors in stimulating excessive growths.

1/ I n t e r s t a te  C o m m i s s i o n  i t t  t h e  L u t t e n u i c  Rive r Basin. “A Program for

S e d i m e n t  Lu - u t t r o l  in the W a s h i n g t o n  Me t r o p o l i t a n  Region . ” l e ch n i c a l
— Bull itin 1963—1.
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The’ total annua l nitr oge n yielded tu u the W i l l a m e t t e  R ive - r , measu r ed
a t  P o r t l a n d  Ha rbo r , is abou t  130 , 000 Lou i s  measu red  as n i t r a t e s .  Of t h i s
t o t a l , i t  i s  c - s t i m a t e d  that 11 percem i t is contributed by peop le , 12 per—
ccii i by a g r i c u l t u r e , 5 p er c i -n t  b y c a t t l e , 5 percent b y r a i n , and 67 pe r -
c e-mi t  b y unknown sources.

P h o s p h a t e  is of equa l  or g r e a t e r  si g n i f i c a n c e , even t h o u g h t i l t -

qu antit y contributed is smaller , because much lowe r concentrations are
required for algal grow th. About 2,500 tons of phospha te a n n u a l l y
reach wa te r co u r s e s  of t h e  basin. Two—thirds of that amoun t is con~ rib—
uted f r o m  f e r t i l i z e r s , and about o n e — t h i r d  emanates  f r o m  human wastes.
[he q u a n t it i e s  of p hos phorus  and n i t r o g e n  r e a c h i n g  the bas in ’s st r ea ms
f r om f o re s t  and a g r i c u l t u r a l  lands or o th er sources  are  q u i t e  smal l ,
e x c e p t  dcmrin g periods of winter runoff. Problems have not arisen dur-
ing these periods because water temperature is not amenable to optimum
algal or aq uatic growth.

T o x i c a n t s

Most of the substances that are toxic Lu the a q u a t i c  h a b i t a t  a r c
man-made or — c a eused . i hese inc h ide o r g a n i c  and inorganic pe-sL1ci d e-~~,
c e r t a in  m i n e r - u s , and p e t r o l e u m  p r o d u c t s  washed i n t o  s t r e a m s  f r o m  hnittli -
ways or industrial areas. Nit ric - 01 these  t o x i c a nt s  r es u l t  ing [reSt- land
C i S c ’ is considered to be a m a j o r  p r o b l e m  in  th ie Cillamette Basin.

P e s t i c i d e s  t i re  used e xt e n s i v t - l y on agricultura l t u n d  f o r e s t  land in
the W i l l am e t t e  B a s i n , w i t h - i  1, 600 tons  01 h e r b i c i d ~-s , 8 , 000 toil s of

f u n g i c i d e s , and 3 , 300 t o n s  of in sec  t i c  ides  ap p i f e d  d u i n i r a  1 l~ . (di r- - f u u l
use , comb i ned w i t h  t he- a b i l i t y  cit t i m e -  soil to act as .i f i l t e r , has  g e m i —
i - ra l l y p r e v e n t e d  d a m a g i n g  c o n c t - n t r a t i o n m s f r o nt  r e a c h i l m i g  L I n e  w a t t - r w ; m v s  .

\ h a z a r d  is p r ese n t , however , w he n t o x i c a n t s  t i r e  h i a n d l e ’ ch by  i n d i v i d u a l s

~ i t h o u t  p r o p e r  t r a i n i n g .  T h e r e f o r e - , r e - g e t l a t  ion  of t h ic ~ l i s t  o r  p i t - t i c - i d e s
sh ou ld  be c o n t i n u e d h  by c o n t r o l  a g e - n c  it ’s .

The prc- st- ti t logg ing practice u t f  c l e a r — c u t t i n g  small, scattered
trac Is cause- s t e m p o r a r y  imic r ea ses  of one’ t u u  c ig h u t  d e g r e e -s  F j u t  a t  re -t nt
t e m p e r a t u r e - s 01 l o c a l  w a t e r s h e d s  e m n t i l  s u f f i c i e m i t  vegt - I a t i v e - c u t \ e - r a
rc-store-e l to provide ground s h a d e  . iletW c\ i- r , t h e -  st- i nc re- a se -S utu \- n- iy ud

l i t t l e  e f f e c t  on t e m p e r a t u r e s  o f  m a j o r  st  r t - t u n u s  in  t h e  has iii , a m i d  liii

i d e n t i f i a bl e  p r o b l e m s  have r e s u l t e d .

h u e  It - n i l

Anima l t - - u - t h l o t s lutc a t e d ad l j- u e e -ui( ( c i  ~~L 1 e - . u i i i i -  i i i  a n i m a l  i- u i - I c - S

f l u s h e d  into Wi lianic- tle s I re - lit - s not  o m i l v  coot  r i h u t t -  a h i I n t h t  ba d e - r i m  I
conce’nt rat ion to t i le- str e -~i uuus but also i-xu - rt a h i u e - I ue - ; u i e a l  OSt -Se l l  ‘he ~~
niand . i b is  be-conie s ~i u r t i c u l a r I v  si- - p u m  iic~m n t iii I iut e -s f l u ~- I I n .
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O~~~ami ic ~h u 1 t e - r

Organi c litt e -r and d~-hri s t n t -  c a r r ie d  to  t h e  s t r e a m  f r u t n i  a t i - u m s  in

f o r e s t  t u t e l  f a r m - i  l a n d  t b r a t have  be t -mt  i- c - c e n t  ly  d i s t u r b e d .  Some 01 t h i n s

n i a t i - r i t m i f l o a t s  and  c n e - t m t t ’ s t u m m s i t t i u t  lv conditions w h i l e  some s e t t l e s  amid
fonns t r u n u b  Ie ’ s tun ie- s luth ge b i-ds  . N o n e  of  t h e s e  hi av t -  been i d en t  i l i e d  :Is
c a u s  i r ig ape- c i f i c  p r e t b  l i n u s  , hut t h e - v c c i t t  r (b u t t -  L I I  w a t e r  qua l i t  y d t - g r a d a  —

11011 a m i d  nnne e - h a n i c u i l l v  ~~f I e - c t  f i s h - i  p a s t - t i g e . The- effects on w ° t e- r q u a l i t y
u f  lou t -  p en d i n g  and  h a n d l i n g  need f t i r t h e - r  s t u d n -  a n d  d e f i n i t i o m i .

iMPO U NDMENT S A N D  STR I-d\N RE GV L .-\TION

Wh en wa te- r as a f r e e  — f l o w i n g  a t  re -t el l  i s  imp o u n i d e t h  a n d  tm p o o l  f o r m s ,

i t s  p hvs  ( c a l  nun d ch e ’mie - m I p r op e - r t  l i _ s  ni n th bi utl e i g i ctm I p o p u l u m  Li uris a r e
n o d i  f l e d . - \1 t h o u g hi t h e s e  c h m a n g e s  m i g h t  re - s c m ! t i n  i u n p r u t v e d  w a t e r  q u a l —
f l y  d t w n s t re uu ~i , sp e - c i  l i e  q u n m l i t y  p a r a m e t e r s  w i t h i n  L i i i  r t - i - e r v o i r  are-
o f t e n  a e h v e - r s e  lv  a f f e c t e d .  h i t - s e  e f f e c t i -  depend  upe u tt s i t r - facc- a r e a ,
d e p t h , a nti t ic - t n -m i t i o n  t i m e  . The changes in q u a l i t y  t h a t  o c c u r  d u r i n g
s t o r t m g u -  i n  a g i v e-n e nv i r o n m e n t  t i re -  b o t h  bc- ne f i c i a  I ant ! del  r i n i e m i t a  1.
Tab lu 1 1— 5  s h o w s  t i n t loc ti t ion and si z e t i  m a j o r  r e -se-  r vo i  rs i n  t he-
h a s  Lli

Table  Il -S

Or a l  r i d g e-
A r e -t i Storai~e Acr e—Fe e -I

Reservoir S~~reani Sq.~ > 1 1 . (
~ r o s s  U s a b l e

Co ttage hr-nyc Gm at--i Fork Wi l m ime tic R. 104 32 ~ 0I0 30,060
Det rena  Row R i v e r  2l u~ 7 , 500 70 , 500
Lookout Point Middle Fork (-ill tinic- t t e R .  (1 (4 1 456 ,001) 349 ,400
H i l l s  C r e ek M i d d l e  F o r k  W i l l  u n i e t t e  R .  3( 14 356 , 000 24~ ,00 0
D e x t e r  M i d d l e  Fork W i l l u m l n e - t t e -  i~. 00 0 28 , 000 4 ,6 00
Fa l l  Creek  Fa l l  C r e e k  184 12 5 , 0 10 115 , 000
Sm i t h  S m i t h  R i v e r  18 15 , 000 11 (00 1

Coii~~t u r  S o u t h -i i - o r k  M c K e n z i e  R .  208 2 114 .300 165 , 100
• B lu e  d i v e r  Blue  R i v e r 88 St) 000 85 , 00(1

F e - r n  R idge  Long Torn R i v e r 2 7 3  117 , 1 1 ( 1 ( 1  110. 000
D e t r o i t  N o r t h  S a m i L i t i m  R F e e-r  338 454  ,1

~0(0 339 , aoo
( ;re e- n (‘c - I c r  M i d d l e  S - t n t  j acr u R i v e r  2 7 7  430 , 1 ( 1 5 )  333,000
F o s tt - r  S e t ut h  Santiam R i v e r  4 1(4  l i i  , 0 ( 5 )  33 .000
Bi g C l i  i f  Nu u r t Ii Stint i ti n Rivt-r 4 2 6 .000 2 , 43 11
1 i n t t thv N idas- s Oak G r ov e - Fork , C l a e - k u u n t a s  R .  54 .700 61 , h O( )

N e - r t h m  F o r k  C l u u e - k t u m t m a  R i v e r  ( t O  u l i i  , 2 ( r i u  0 .000
Lake  13e N . u r r u t n . - B u l l  Run  R i v e r  74 301 , 7(1(1 30 . 100
B u l l  Runt ,

Ri - s .  N 1 - . 2 ( lu l l  Runt  R i v e r 1 3 ) 2  2 1 . 1)011 21, 000

1 1 — 1 7



Beneficial Effects

The g r ea t l y red uced v e l o c i t y  of f low throug h a reservoir section
of a s t r eam has a d i r e c t  e f f e c t  on w a t e r  q u a l i t y  be low the inn poundm en t  .

Suspended solids and organic material transported f rom dr uu i n agt -  a r e t u s
above the dam usuall y settle out in tIne reservoir , effecting a re thuc -
tion of oxygen-consuming materia l and t u r b i d i t y  in  t Ome w a t e r  d i s c har g e d
from the  s t r u c t u r e . B a c t e r i a l  qu,- m l i ty  is a l s o  improve d b -cause- in-
creased t i m e - o f - t r a v e l  p e r m i t s  a n a t u r a l  “d ie-away ” o f b a c t e r i a  w i t h i n
the reservoir. A reduction of 90 puree-nt in coliform concentrations
may be obtained even in small reservoirs , and up to 98 p e r c e n t  reduc-
tion has been observed in reservoirs providing long periods of reten-
t i o n .

Behind  the  h i g h - i  dnmm. ~ , such as Lookout P o i n t , H i l l s  Creek , De t r o i t ,
and o the r s , co ld , dense w a t e r  l ay e r s  a re  a t  LIte b o t t o m  of t i n e  poo 1 ,
w i t h  the warmer , less dense  wate ’ r on top . La te  summer r e l e a s e s  of th i e
water front the  c o l d e r  low levels  decrease  the d o w n s t r e a m  t c m p e r n m t u r e s .
This is normally bene ficia l to t h e f i s h e r y  ar id  u s u a l l y  d e s i r a b l e -  fo r
m u n i c i p a l  w a t e r  supp l i e s .  Cool w a t e r  a l so  r e t a r d s  the g r o w t h  u t f  some La
aquatic shi nes and o the r u n d e s i r a b l e  g r o w t h s .
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Det r i r u u e n t a l  E f f e c t s

- : Conditions tha t be-ni- l i t  dmn w nsr re -tt m water qu a l i t y  niav tmlso create
a d v e rse- i f  f e -c Is  w i t h i n  t h - it-  i m p o u n d m e n t  . The rma l strati ! icat ion in  deep
re - s e r v e n i r s  r e s u l t s  in  the i s o la t  ion  o f  s u r f a c e  and bottemt layers and
p r e v e n t s  re- t i e r n u t i o n  of lowe r l e v e l s .  O r g a n i c  i u a t c - r i a l  and d e a d  b i o l o g —
i c - t i  1 o r g a n i s m s  a r e  c - t i n t  i n m m a  I l v  deposited on t h e -  h t o t  Loin whit -ri - th ie de
compo se am i d may  cctrnp le-t e’ l y dcp l~ - Ic - t h e  o x n - g e n  r e - s o u r d u - . S (gu m f i c a m i t
deposit s rn-stilt in ana~- r o h i c  d e - c o mp m a s it  i on , with gene-ration of h\-droge-n

i-ui I ide , nneth ani - , and O I l i e r to x i c  g~i se s  . Re l e a S e s  f ront  U t w —  l e v e l out  —
l e t s  th e m r i n g  p e r i o d s  of  the rnia 1 s t ra t i f i c a  L ion , in  tb - i t ’  a h i - e u t e e - n u t  r e —

• ue - r t t t i o n , ar e  t h e r e  fo r e  d e t r i me tn t a  1 to  d o w n s t r e a m  o x y gen  c - o n c e - n t  r a t i o n s .
b ht wever  , b e cau s e  w a t e r  cam i  hold niore- u t x y g e u i  t m t low t e - I - ~pe - r t i  I u r e a , t lie
r e - ae r a t  ion p e t e - n t  ia I is i n c r ea s e d , i - i - pc - c i a  I I ’ -  in a r o t i s  o r  I u r b m m l e - mi t
flow below existing dams . Some research has been d i rt - c t -d t oi- - .u r d s  i- S-
t ab I i  su ing  sn-i t is f a c t o ry  m e a n s  o f  re -a c -  r i  t i u ’ n  o f  p c - m i s t  m i c k  an d  I n r r b  j ute-
f 1 ow

St i m u l a t  ion of a l gal  g rowth  is n i n o t h i e r a d v c -r s e  e- f f t - c  t of j ! it p u u r n e b —

inte n t s . Wa rm s u r f a c e  t e m p e r a t u r e s  and  i n c re a s e d  d e p t h - i  of l i g i u t  p t -ne- I r a -
l i o n  th roug h the  c l e a r  w a t e r s  of r e s e r v o i r s  c o n t r i b u t e  t o  p r e l i l i e
iga I -arowth , particu lar! n- in the presence- of  tm b im n dant q imant it i t ’  t- u u  f

nu t  n c - n t —  s u ch  as n i t r o g e n  and p hosp h n o n i m s  . l in e - si- b i o l o g i c-ni l t r u i t i  anus

c r e a t e  n u i s a n c e  c o n d i t i o n s , suc h as o b j e c t i o n a b l e  t a s t e , odt r , amid
co l or , and may a f f e c t  tile d i s s o l v e d  o x y g e n  c o n c e n t r a t i o n s  t h i r o u i h u t h e i r
p l u o t o s t - - n l h i e t i c  ami d r e s p i r a t o r y  a c t i v i t y  and d e c o mp o s i t i o n . l i t  over-
a b u n d a n t  n u t r i e n t  supp l y w i l l  evem itua  l i v  I t - ad  t u t a lon g—term stint iul at ion
of the alga l popu la t i o m i  of the  r e s e r v o i r  amid r e t - o i l  t in prt’mature “ag i rig”

of the lake . Al gal pr od u ct i v i ty  may  a l so  be- dc cc  I t - r a t e d  d u r r i m i g  tI n e ’
c u r l y  l i f e -  of r e s i -r v o i r s  b y t he n u t r i t ’n t s  t u m i d  o r g a n i c - s  l t - n i e h ~~-d I r o n ,  tint -
fri - i - i l  n- e xposed so i l  h o r i z o n s  w i t l m i m t  the new i m u t p u ’u m i d n m e n t  a

‘f l - i c - dc - s i gn of o u t l e t  s t r u c t u r e - s  a l s u e  l i m i t s  r e - s c - r v u t m m  c - I  1 c c - L i v e - —
ne-as i n  contr tnll in g water qunu l i t v . S i n g l e - — I t - v t - i  - u n t  i t - t a  l i m i t  c n i t h n —
ci rawa Is to omit- dept hi at-md I i  t h e  qua  l i t  v c h a r a c t e r  ( i — I ic s  e xi a t  i m t g  tn t

t h a t  d e p t h , w h e r e a s  m n u l t i p l c t - — l c - n - c - l o u t  l e t s  c o u l d  p r - v t d l ~- L i m e - i e e e - s t - a r c
Y le - xi b ll i tt - - to c o n t r t u l  t h e  q u t i l i t n -  o t  re i e-~is c - s .

S

- — Fcc

Adve rse- effects of impoundments on w a t e r  q u a l i t y  in the  W i l l a m e t t e
Basin arc- not considered to  be a m a j o r - p r o b l e m  t o d ay , n o r  a r e  t i n e -  p u t t - n —
tial benefits to w a t e r  q e i n i l i  lv f u l l y  re -a l  i z ed .  WI l l i i ~ie-tt e da rt -a art- re -b a—
tlv e-lv new , and changes in  r e s e r v o i r  w a t e r  q u a l i ty  t h a t  nay be o c c u r r i n g
are still sli gh t enough il -in -it they ar c - d i f f i c u l t  to  d e t e i - t .  How eve r ,
f i s h e r i e s  agene  l e a  itave u:Omp lam ed t h a t  some rt- ac-rvoi rs jun t i r e ’  Cuu i i - t
Fork Subbas in have seasetn ;il  1 ~ re le’niae -d c n u r n n  ‘ sd  I e r  d et w n i s t  r e~ in -  . I u t i e - r iuig
the qunl 1 it v I m t r  f i s h  U se- . Lxt re - r i t e -  lv low— I u -tn j u e -ra t t ire- m i t e r  ru - I  e l i - u S
h av e - b c - c - ui r - ~u u u r te- d i n  t h e -  ~- I t - K e -n z i e  S u h b as i n .  ‘ l e i r b i d i t v  p i e - F l u - m s , i n n —
c l u d i n g  t h t u t s e  p r m ei u e d  by  ~u l g t u u , it i v u  bee -m i re - p o r t e d  in Mhc ( d I t  b o u k
S u t h i , m n - j n  r i - t 4 e - r - - - u - i r s.  h e I - t mU se ’ t i - i t - r e  a r t - p r e - t - ’em i t lv no n a ~u t r  m u s t - au ’l . r  e r - .

c- l i t e r  I n~ t i m e - at  r e - a n us  t u i n e u v e -  WI l i u u i e t te re -ac- r y e  i r i— , t i l e - re h a V e  ~ ~- : t  I u t -
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comp la in ts of poor water quality in the reservoirs ; in a few cases , high
algal populations have caused taste and odor problems in downstream
water supp lies and in game fish .

The Federal Water Pollution Contro l Administration , in coope ration
with the Army Corps of Engineers , has carried out a series of monthl y
water quality investigations in Detroit Reservoir since 1964. Tempera-
Lure , dissolved oxygen , inorganic phosphate , nitrate , chlorophyll , and
pH were measured . Preliminary results indicate tha t oxygen depressions ,
although slight (80 to 90 percent saturation), occur at deeper levels
due to the demand exerted by decay ing algae and other organic matter
which have settled through the water column . Periodic surveys of othe r
reservoirs in the basin have substantiated the premise ti-ma t these condi-
tions are typ ical.
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E V A L U A T I O N  F A C T O R S

Characteristics of the basin ’s s t reams are  of p r ime  impor t ance  in
considtring tine effects of man ’s activities on water q u a l i t y .  S t r e a m
~~~~~~~~~~~~~~~~~~~~~ velocity, turbulence , amid ~~~ rature are all sig-
nificant in evaluating these effects. Climatic characteri stics of the
basin , although not contro l lable to any significant dt-gree, also influ-
ence w a t e r  q u a l i t y .  E x i s t i n g  ~~~ sica 1 and s t a t~~~~~~~~rej~~i a t i o n s  l i ke -
wise have a major effect on cond itio -n~~.

STREAM CHA RACTERISTICS

The quantity of receiving water is of primary importance in con-
sidering the effects of discharged wastes. Flow in all streams of the
basin fluctuates greatly on a seasonal basis. The flow pattern closely
resembles the rainfall pattern and is nearly Inverse to seasonal waste
produc t ion . Design criteria for determining the need for , and value
of , flow regulation for water quality contro l include a probable droug ht—
recurrence interval of one year in ten. The variance of flow is shown
in F igure  1 1 —2 .  As an example , the flow of the Willamette Rive r at
Portland ranges from 37 ,000 cubic f e e t  per  second ( the  annual  average
flow) to 7,200 cfs (the average Augus t flow) to only 5 , 200 c f s  fo r
Augus t , the critical month , during a critical ( o n e — i n — t e n — y e a r )  d r o u g h t .
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Regulation of flow by impoundments has a major effect on the Coast
and Middle Forks of the Willamette River and on tine North Santiam ,
Clackamas , and Willamette Rivers. Present regulation is princi pally
for the purposes of flood control , powe r generation , and navigation .
Low summe r streamfiows are dep leted by diversions for consumptive uses.

During the period from 1961 to 1966, the Oregon State Water Re-
sources Board established minimum perennial streamflows at 96 points
in the Willamette Basin. These are flows below which water may not
be appropriated except for domestic or livestock use or by holders of
water rights established prior to the date of the Board ’s order.
These flows established as legal minimums are not always satisfied by
natural conditions. At some locations minimum flows involve only natu-
ral streamfiows , while at others they involve both natural streamflows
and water released from storage . Seasonal minimum perennial flows
established in the lower basin have as many as four flow values at some
points at different times of the year. Table 11—6 lists some of these
points and the minimum flows set at each . A comp lete listing is con-
t a i n ed in Appendix B— —Hydrology . Further reference could be made to
the Oregon State Water Resources Board programs for the Upper , Middle ,
and Lowe r W i l i a m e t t e  Basins  ( equ iva len t  to the Upper , N idd l e , and
Lower Suba rea s )  f o r  exac t  loca t ions  of the  f low p o i n t s  and the  values
set at these points .
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t a b l e  11-6
:~~~~~~~:~~~t : :t-~~~V-, .u~~~~ -~ ’-- ti C

Natura l Storage
Flo w R e - l i - r u s e

S t ream Point  c - is  c f s

Coast Fork W illamc-t te - River , above Row R i v e r  15 100
Row R i v e r , a t  m o u t h  40 150
Coast Fork W i l l a m e ’t t c -  R iv er , at mn uo eut hn 40 250
No r t h  Fork of M i d d l e  Fork W i l l a m e t t e  P . ,  a t  m o u t h  115
Fall C r e e k , a t  m o u t h  40 470
Middle  Fork W i l l a n u u-t te- R i v e r , a t  m o u t h  640 1 , 475
McKenzie River , a t  gage #14- 1625 m ic ar V ida  1, 400 580
Mohawk R i v e r , at  mouth 20
Mc K enzi e  River , -ut m t .  #5 H w y .  b r i d ge 1 , 025 700
Long Tom Rive r , a t  gage # 14-1700 u~ N e t - t r u e- 370
C a l a pooia R i v e r , a t  gage ~ l4-1 720 rut H o I l e m -  30 340
Calapooia R i v e r , a t  ga ge ~ I 4 - l 7 3 5  ii i  A L b a n y  20 340
South S a n t i am  Rive r , a t ga~ ~it 4 -1850 below C a s c a d i a  50
Midd le S a n t i a m  Rive r , at  gage t l l 4_ 18 b 5  near  Fo s lc -r 110 260
W i l e y C reek , a t  m o u t h  10
So u t h  S~iu n t i a m  Riv e r , a t  gage ; 14 — 1 8 7 5  at  W a t e r l o o  170 930
No r th  Santiam River , at gage #14-1780 near Detr it 345
Nor th Santiani River , at gage it I4_ 1815 at Niagara 500 (40

Nor th Santiam River , rut gage 0 14_ 1 8 4 1 near  Je f fe r son  430 0412
Santiamu River , a t  gage # 14— 1890 au  Jefters on 330 1 . 570
San tiam River , uut mouth 320 1 ,570
Marys  Riv er , a t  gago # 1 4 — 1 7 t h )  near  l ’lui lomuu at h 10
Marys River , a t  mouth 5
Luckiamute Rive r , at gage # 14-1905 near  Suve r 25
Luckiamute -  R i v e r , a t  m o u t h  20
Rickr call Creek , cut gruge’ # 14—1 907 n e t i r  D a t l t u s  5
So u t h ,  Y c i m hi i l l  R ive r , cut gage #14—1925 ne-ar Will :im ina 20
Wil lami rm a Crc-ok , at gtuge - # 14- 1930 n c - j r  W i l l a m i n a  20
Sou th  Y u um hu i  11 R iver , u t  gige # 14—1940 near W i u l  L u - i- t u t u  15
North Ynuunhiill Rive r , ~m t gage # 1 4 — 1 9 7 0  a t  P ike  11)

~~~ 

- Yamhi ll River , at gage- ( s i t e )  # 1 4— 1 9 7 5  - u t Laftuv e tte 15

Pudd i ng R i v er , ru t  gtige # 14—20 1( 1 ni-~t r Mt . $mumu t-e l 10
Pudding River , at gage ~ l4-2020 at  A ur o r a  35
Molall a Rive r , a t gage- #14—1985 uiccu r Wilhoit 35
12ut l , 1  iai Rive r , u t  gage i- 13—2000 n r c - a r  (‘anby Itt)

W jllan ue:tte River , a t  gage- # 1 4 — 1 7 4 ( 1  u t  A l b a n y  1, 750 3 . l l i l
W i h l u m n u e t t e- R i v e r , u t  it-ige ~k I 4 _ l 9 1 0  - i t  Silt- rn 1 ,300 4 ,700
W i l l u u i t u t t u  R i v e r , - i t  g u g u -  # 1 4 — 1 0 8 0  ~~t W i  t ao nvi ltet 1 , 500 4 7(l(i

Tu a l a t i n i  R i v e r , n ut  m i l e -  70 I 0 — 0 5 2 11
Se’i t ie C re -c -k , t n t  mmi i ,  th 2 — 2 5 — 8
T u a l u t i n  Rive r , at 1:tige ~~l 4 — 2 0 3 5  in u r  D i l i e v  15
Ga los Cr -u -k , at m ’ u t h  12 — 1 0 0 — 3 5
Gale -- - Cr~~-k , a t mile 12 5 -7 0
B - .uver Crc-u-k , ~ut mouth 1 — l i — S
Eas t  Fork  I ) n i r v  ( m u - u -k , tut mi Le- 13
Tu mu l u t i n  R l v - r , I t  g t u :c- -i I u - 2 0 1 3  - i t  W e s t  Cm ii 1 5- 1 1 1 -2 0

C l u e k c t u i u . u s  R ive r , It i t - u - : - - #l4~~Wl80 u t  Bi g Ou t i tonu ISu-2 4i1

Cut I i  uw t m s ln  (-3 iv r , u t u t -  - m u  I It 75—25 1) —20 (3
0 - u k  Grove - Fork  C l i c k - e u- - R i v - r , u t  r~~ m u t t1 I I )

C h u c k u m ec I -l i v e r , u t  g,t i - l 1 _ 2 1 9 5  . u l t o v e  I l u m e e  I t - n -  1013

~Z r t h u  S c u ( 3 t t o r -  Cr c - u -k , u t  i - - - i t h t — u 1 — 2 u i

_ ____________
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S t r e a m  g r a d i e n t s  i n f l u e n c e  w a t e r  q u a l i t y  b eca u se t h e y  affect re—
at-ration rates , tinic—of — tr ave- 1 , and bottom deposits. In the up la nd
ar e a s , t ime  s t r e a m s  ca scade  t h r o u g h gorges and  over rocks , providing
a hi gh re-aeration rénte and a short t ime of pa ssage . In th e -se  reaches ,
all hut time heaviest ’ solids are carried in suspension by the stream .
In the lower reaches , flatter gradients result in low reacration rates
and an extended trave l time . Low velocitit- s allow almost all settl e -
able solids to fall out to form bottom deposits. Gradients of the
W i l l a m e t t e  R i v e r  r r u n g e  f rom an average of f o u r  fee t  per  m i l e  be tween
Eugene and Corvallis to 1.7 feet per mile between Corvallis and Newberg,
to a bare l y p e r c e p t i b l e  drop  t h r o u g h  P o r t l a n d  B a r b o r .  The e a s t - s i d e
s t r e a m s  g e n e r a l l y have steepe r g r a d i e n t s  than  the w e s t - s i d e  st r ea mi us ;
t ine  average  g r a d i e n t  of t he  S a n t i a m  River  is 22 f e e t  per  m i l e , amid grad-
ie n t s  o f time west—side streams on the valle :v floor are omie to three feet
per  m i l e .

Time-of-trave l is a function of stream gradients and quantity of
f l ow . Long trave l times , indicative of flat gradients , result in ad-
ve rse- q u a l i t y  c o n d i t i o n s  because of prolonged retention of wastes in
s I u~~g ish  pools  wh i ch  pr o v i d e  little reaeration. Bacterial densities
usuall y decrease throug h these reache s because of natural die-off , a
time function. The d i s so lved  oxygen level  is depressed  as w a s t e  stnivs
in the same area throug h its periods of g r e a t e s t  oxygen demand , and
I-u m - n t h i e - de p o s i t s  dep l e t e  t he oxygen  from b o t t o m  l a y e r s  of water. Alga l
ac t i v i t y  is  ni ece- I t - r a t e d  b y i nc reased s o l a r  e x p o s u r e , a mid g r o w t h  n na \ -  h- u
p r o f u s m - i n  s l o w — o n o v i n g  p o o i s .  T y p i c a l  t i m e s — o f — t r a v e l a r e  shown m i  -

Figure 11-3 . --

~~ 

-

~~~ ~i 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 2P i 

~
-u, ~

:
::~: 

‘
-
~
-:

~~~

- 
~~~~~

-- V4 MH/ L L Ru v E m c y (5
.1 

~L H~



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  -- -

CLIMATIC CONSIDERATIONS

The mon th ly  dis t r i b u t i o n  of r a i n f a l l  i n f l u e n c e s  w a t e r  q u a l i t y
through its e f f e c t  on r u n o f f , s t r e a m f l o w , and w a t e r  use . Fi g u r e  1 1 — 4
illustrates the average monthly preci pitation recorded at Sale-rn ami d is
representative of the pattern of monthly distribution of p r e c i p i t a t i o n
throughout the basin; the similarity of streamflow distribution is also
shown . A detailed discussion of tin e basin ’s i-limate and runm - ff i s pre—
sented in Appendix B——Hy dr ology .

Average annual preci pitation is not uniform throughout tine basin
because of the  var ied  topograp h y and d i r e c t i o n  of t ine i n n o i s t u r e - h e a r i n g
winds . Relatively hi gh annual preci pitation occurs on the Cu u~ist Range
(with values reaching more than 200 inches)——mostly as rain , except at
the higher elevations. Similar precipitation intensitie s occur on the
highe r slopes of the Cascades——primarily as snow . Bottom lands lie- in
the rain shadow of the Coast Range and Calapooya Mountains and ri- ce-lye
average annual precipitation rangli g between 40 and 50 inches , occur-
ring almost entirely as rain in the winter months.

Due to the control they exercise over w a t e r  temperature in
streams and reservoirs , the rma l influeuice s in thue- enviro nn n -ut t iua~~e- a
si gnificant effect upon water quality. Temperature influences
biological-biochemical processes , and the abilit y of the water body to

absorb oxygen.

MONTHLY PRECIPITATION AT SALEM SALEM MONTHLY HYDROGRAPH
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l ine princ ipal meteorolog ic factors contributing heat to natural
bodies of water are short-wave solar radiation and long-wave atmo-
spheric - radiation. In the Willam -miette Basin , clear—sk y solar radiation
varies from about 500 BTU/sq.ft./day in January to about 2,800 BTU/
sq.ft./day in July. Solar radiation reaching the earth ’s surface is
reduced by sky cover. Long-wave atmospheric radiation is a function
p r i m a r i l y  of  a i r  t e m p e r a t u r e  and h umidity , and varies from 2,400 to
3 ,200 BTU/sq.ft ./day. A bod y of water loses heat to the  env i ronmen t
l a rge  i y t i n rough  long-wave- r a d i a t i o u n  and e v a p o r a t i o n . R a d i a t i o n  e m i t t e d
by tine water is de pendent upon the temperature of the w a t e r  and gen-
e- r a l l y  ranges from 2,400 to 3 ,600 BTU /sq.ft./day.

Evaporation is a function of water temperature , as well as wind
spe-ed and h u m i d i t y .  As w a t e r  is vaporized , heat is consumed at the 4

ra t e -  of abou t  1, 000 BTU per  pound of water evaporated. Evaporation
f r e i n ~n l akes  a n d  r e - s e rvo i r s  i n  t I n e  b a s i n  can r e a c h  v a l u e s  of 0 . 5  inch!
d ay  d u r i n g  summer w i t h  a c o r r e s p o n d i n g  h e a t  loss  of 2 , 500 B T I J / s q . f t . /
day .
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Disso lved  oxygen ( DO) is the most  f r e q u e n t ly used q c n a l i t v  p ar a m -
eter and is indicative of general conditions within tu bod y of water.
Low dissolved-oxygen content indicates ihu ni t the o r ga n ic am i d cb n c n u i e a l
matter is present in sufficient q u a n t i t y  Lo exert a gr et te -r dernautci for

u i x y g e m i  t h a n  can be rep laced  b y the n a t u r a l  r c c n x v u t e - n a t i o n  c a p a h i  L i L y  of
t h e  w a t e r bod y .  C o n c e n t r a t i o n s  of d i s so lved  oxygen  g r e n u t e r  t h a n  100
percent of s a t u r a t i o n  i n d i c a t e  e i t h e r r e c e n t  v i o l e n t  p b l \ - s i c a l  n e -o xy g e n a -
tion or photosynthetic oxygen  p r o d u c t i o n  b y t u l g a e . Tine l a t t e r  m a y  cause
great d i u r n a l f l u c t u a t i o n  of d i s s o l v e d  oxygen  c o n c e n t r u t t i e t mi w i t h  ant
uppe r e x t r e m e  of more  t h a n  130 percent of saturation . A dissolved etxv -
gen c o n c e n t r a t i o n  n e a r  saturation with very little di uuenia l Iluc t uation
is most  d e s i r a b l e .

~~~~~~~ 
1 1 -30 

~~~~~~~~ _ _ _ _ _



Figure 11—5 s ine w s genera Ii ze- d di ssolv e- eb oxyge- n p rmt f i ic - s of t h e -

W jllt~tn u t t e -  River du ring sum-nc r p e r i u d s  of 1929 , 1944 , and 1963 , Fi gu re-
11— 6 shows the d i s s o l v e d  m u x y g e n  and t em p er r n t t u re  in n Port land H a r b o r  f e r
the per i ends l-lzuy t h ro -agh S e p t e m b e r , l 9b 7  amid 1968 . Al so shown are tin e
f lows i t  Sa le - u t -  f m r  the same big r i u d s  . Low dissolved oxyge- mn , h ow flaw ,
and hi gh temperature all occur at th e s ilt -c t ime . The-se va l ues re 1t n u- -
sent dail y a v e r a g i --s m e a s u r e d  b y a c-omit m noons m itu tni ton ope rated h~- t i m e -
Federtil Water Pm1lu tion Control A d rn ni n istr a ti u in at Swami Island . I)urin g
wi n te r m o n t h s , t h-2 pul p m i l l s  di s c hiauge all wa ste -s , amid a dditiona l or-
ganic ma tte- n is disch-1rged from storm sewers amid bypasses from over-
loaded s a n i t a r y  sewage t ri- n u tment  p l a n t s ;  lu oweve — r , di l u t i o ~i is adequate-
to prevent oxyge n dep letion.

Biochemical oxygen demand (BOD) is a measure of tine eu t -\ g emi -
demandi mig properties of tin e o rgan ic  w a s t e -  in the wmut er . The HOt) doe-u

t int  nece ss a r i l y deplete the dissolv ed oxygen in a rive r if t h e  rate-
of natural reaeration is high but , if time stream pools , the reac--rat ion
rate decrenms e- s, the BUD is exerted , and the dissolved oxvge nt leve l
dimi n i s h e s .  Wa ter  q u a l i t y  o b j e c t i v e s  in t e rm s of HOD inav e no t  bc -cu t
established because of the  va r i ab l e  e f f e c t s  und er  d i f f e r e n t  str e -ane
condi t i otis
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I

Ca~~teri ai com itamin t ut i on i i  t he- b a s i n ’ s r i v e r s , t i s ~~n i e - a s u r c - d  b y ct - l i —
futrm i-l e t - s i  t v  , has bc -c-n ge neral and  widt- spread , with m a m i v ar e-~i s hna vi nig
co u u i t s  m il u l C e r  5 ,000 o r g i u n i i snns p e r  100 m l  (F i gure 11— 7) . D u r i n g  re- u ~~u ut

yea r s , b a c t e r i a l  q u a l i t y  hum s b c - c -m i i m p r o v e d  as a r e s u l t  01 t he- h i  g h u e- r
dc -g re-c o l  w a s t e  t r e a t m em n t nind i m p r o v e d  e t f i u e u n t d i s i n f e c t i o n . Redu c -
L i o n s  h a v e  a lso r e s u l t e d  f rom r e s t r i c t i n g  s e p t i c  t a m i k  use- L i  s u i t a b l e

-‘ - a reas  u i u m i  expand i n t g  sewe rage-  c ot  lc- c t i out s vs tems in m t i n v  e t u n e  n u n  t t I c - S -

Maximumni de nsities presented Ia Table TI— 7 show , h oweve r , tha t m a ny  are -a s

s t i l l  are subject to gross bacterial p o llution.

Total disse Ived solids tu ne- qti i I c  low thurou g h iout time C u t -  I n .  D i s  —

- — 
charge- of was tes and  p o l l u t t n n t s  in n s  Om it m a t e - n a l l v  d e g r - ~d c - d  I u - m imi c -n - i  I —

f r ee  q u i l i t v  of the water .

S e d i m e i n t  loads t i r e -  n o r n r a  l i v  low , b ent are- v t - n v  h i gh d u r i m n g  pe n - u e d t -
of hi gh st rc ti nil low . Sediu iu e- nt i s  a p o l i u t ~u n t  i n  t h a t it utdd s an i-cm —
i o n i c  burde mi to users ami d re sults in damage t o  tine aquatic enivi u o u t :  e l u t

i cu -tic e- [it-i-e mits amid compounds are not nnorm a 1 ly foumud in - t I m e -  has iii ’ s

river s. A ccidental sp ills and improper app lica t ion : of sprays ar i d  c lue - u- i —

cain di’, Inoweve- r , r esult in infreq ui -- nt nnuid localized p u l l u ti m t n t  and I m m
kills . Renmio ff ot i - t I I from st ri- - c -Is , pt m rkinn g lots , a n d  ga ri ge s hit u s no!

c i v e n  r i s e  t o c r i t i c a l  p r o b t e mt . O i l  s p i l l s  i n  P o r t l a n d  H a r h c n r h m a v ~:
be:cn tic - i t red amid violators pro se -c-cited unde r time pr -v l si tins u u l  lu ~ D i  I
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w A T E R U S E S \ N I) Q U .-\ L I 1 Y H Q U I H F M E N T S
A N ! )  o i m j i-: i v i -: s

T ine  nu ut u i v  u S e S Sc r v u -d by w aters un f lie W I 1 l i me t t t- t i s i n  -i m c - p ossibl e-
o n l y  b e c a u s e  l m i g h — q u m a l i t v  w a t e r  i s  - i i  n i l a h l u -  it i -u n iv  b c - u i - m u  - Suit-
able water for a 11 ut-i-s is o b t a  i n ab  it- i n  ~u m p 1 e  s u p p ly ti t n u u n s t p l ices
however , a 11 use-s c a n n o t  be- se- r~-~-d mt a 1 1 p Lice-s at a 11 t Line s . Ihe
most  in n p o r t a n t  u s e — — n u u n i c  ipa 1 or elou uu -sI ic w a t e r  s u p p l y — — h a s  h i g h q u l : u  1—
its - requirements. The total dail y usc- 0! munici pal wat e r is nte - tur l v 180

mi l l i o n  g a l l o n s , wi th tibo ut 90 p c - r e t - n t  being use-d in the four major
cen ters of populat ion. Appro x it iute lv 90 pe- rce- ni t m n l  t h e  t o t a l  i s  s u p —
n li e -d from surfac e sc ummrce -s

A gene ra l rc-ceauunnn endnu t ion cu f lung stamiding f o r  m u n i c i  pa l w a t e r  sup-
pl y sources  is  t o  use- the  he - s t  ava i  t a b l e -  s o u r ce .  W a t e r  Qua I i  t v  Obj e c—
tive - s-, published b y t ine P o l l u t i o n  C o nt r o l  C o u n c i l , P a c i f i c  N o r t h w e s t
Ar e -nm , inc lude tine following criteria:

Colif orm bacteria. If the suppIv is to be treated by chl orinnu t ion
only , raw wat er m u s t  a v e r a g e  less t h a n  50 orgtim i i snu s pe- r 100 m l in

m y  m o n t h .  I f  ti -me suppl y i s  t m  he g i ve-n c o m p l e t e - t ri-ti tnnent , raw
w a t e r  m u s t  ave rage  less ti - maui  2 ,000 o r g a n i s m s  pe- r 100 ml  l i ve r al ly
c o n s e c u t i v e  30 days , and not  more t h a n  20 p e r c e n t  of samp les  e x -
ami ned d u r i n g  t h i s  per iod  s inou ld  e x c e e d  2 , 000 per 100 m l .

Diss o l v e d  oxygen. Greater ti -man 75 p e r c e n t  s a t u r a t  i o n - -s i m p l e
c h l o r i n a t i o n . G r e a t e r  t h a u n  60 p e r c e n t  s a t u r a t i o n , hu t  l e s s  t i n a n i
75 percent- -comp lete - treatment.

~~~~j. Betwee n 6 .5  and 8 .5 .

T u r b i d i t y .  Less t ina n l ive Jackson  T u r b i d i t y  tt n i t s  ( u n l e s s  n a t u r a l
c o n d i t i o n s  e xceed t i - m i s  l e v e l ) .

Te m p e r a t u r e - . Be low bO degrees  F (15 dc -gr e-es C).
I

Dissolved inorganic s u b s t a n c e s .  T o t a l  d i s s o l v e d  s o l i d s  t u n u d e r  ) OO
mg /I.

Re s i d u e s  ( m i l l s , [ [ m i n t ing  s o l i d s , s ludge-  d e p e u s i t s ) .  13c -low n o r m a l l y
de t~-c I t i h ic - u i u u m u u u n t  s .

i - u - e I j u g i - - t i t . Ce - le nw tort-un ! Ic- nu ne asn nr tuhi i i  uiIuu ) tJ Fm t s in wal c -r d i v e -r t e d  a m i d
u i - - i  w i t h  c i i i  ~ i r it - al ion only . In  supp l i e s  w i t h  comp 1 c~ te L re-a tn -m t- nt
t lit- lot -m d should nm u t i n t e r l i n e -  with i- s t a h l  i s h c - d  l eve l s  of t r e a t m e n t

T o x i c - a n t s .  C m i m  t o n n u  wi tin [.5 .P .11 .5.  D r i n k i n g  W a t e r  S t a n d a r d s .

C o l o r .  True c o l o r  l e s s  than 15 c o l o r  u n t i l -  t u n i c - s n  n u t - t u r n  I c e m d i —
lOu t s e- <c- c - c -t i  I lii s vtu hu t  -

R a d j n - j e t j v u t i - .  ( c u u l i m i t i t :  w i t h  U.5 .P .I-I .S .  D r i n k i n u g  l I i 1 - r  S t a n e l u r d s .
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l u i d u s t r i a l  w a t e r  s u p p ly  is  a m a j o r  use- w i t h  a b o u t  180 m i l l i o n  -ga l —
h u m s per  dnu v m m t— ~ -d t i - m r  purpose- s ra ng i n g  f r o m  c o o l i n g  to  food p r o c  u S t - i  n g .

Ti -me qua l i t y  nne - ce - s s t t r v  f or  t h e s e  uses  v a r i e s .  Wa t e r  used  in  food  pro-
c e s s i n g  and  c - m I m e r sp e c i a l  pr oc -e -s se- s has h i g h e r  q u a l i t y  r e q u i r e - u i - c - n it s ,
iii Smunte r e t - p c - c - t n, t i - ma i n  t he  a ve rage m u n i c i pa l  supp ly ,  w h i l e -  o t h e r  use- s
require- ~u n tlv that tine water be wet. The most c ommoni request by indus-
try is t h at r a w  w a t e r  q u a l i t y  r ema in  c o n s t a n t . .-\ lmo st  any  advers e -
q u a l i t y  c - o n d i t i o u i  can  be c o r r e c t e d , bu t  w a t e r  w h i c h  is r e l a t i v e l y I r e -
u mt n: i m i c - r nu l s and s o l i d s  and  w h i c h  has a p H of 7 . 0  t c t  8 .0 , w i t h  a Ic - n ut -
p er t -  ture of l e s s  t i n a n u  70 degrees  F , is most  des i r ab le .

l - : i t c r — b n i s e d  re -c r e - i t  ion such OS b a t h i n g  and  swimming imas  h i g h qu t i l-
i t y  r e q u i r e m e n i t s .  T h e r e  are ! p r e s en t l y abou t  230 p u b l i c  w a t e r — b a s e d
rm - cnc - u t i c m t n  s it e - s in t i ne  b a s i n .  Tine most  si g n i f i c a n t  r e q u i r e m en t s  -n rc -
t i c - u t t he- bac terial c i t - t e n t  be- low so as to s a f e - g o u r d  a g a i n s t  d i s e a s e -
t r: uu t u-uuuu is s iein , and t ha t  t i-me w~i t e r be a e s t h e t i c -n i l Iv p i e-us jug. The Po l lu—
t i o n  Co n t r m l  Cotnnc i 1, Pn c i f i c  Northwest Arc -ni , in November 19b6 sp e c -i—

ie-d tha t c - m m  l i t  u - mi t bac  t en t s i m o u l d  : ‘‘Ave rage less t i-m n -m it 1,000 per 100
ml wi th 20 percen t of tin e samp les no t to e-~~c ee- d 2 ,400 per 100 m l .  C l e a r
w i  I cr  l n i ke s and uppe r nure -tu s of streanns shcnul d tuv e’ rtu gc - less than 240 per
100 i i i  amid  flin t c -xceed  t h i s  i n  more  t i - m a n  20 p e r c e n t  of st -nip i c - s
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The- b a si ni ‘s rivers suppor t an i n: u l iu m r - i n f i s i t e -  rv . Time - s )tmn - I s i sit —

er u c eto cuuuls for appr cu :-n im umt e -ly one m i I lion i - u t ng le- r—da vs an n um  l i v .  Stn m u o n

i-u mid S t e -i - Ihei a ci c - - n i t r i b m  tc - to i hue e eu l unu e  re inn 1 an d  sp u u rt f i - h u ~- u i -  i i i  t hue
Coluonbi t u R i v - r  t i n - m d time - Pacific - Dc-ct-ti. Out - l i I v  r u - q u i r c - u : u e - n t s  v i m  w i t h u
typ e -s of fi sin amid se- us c-na 1 act C-- i t  c- . Ni - i t e n q u i t -  l i t  v c-b cc L i  V e 5  e s t  t u b —

liu -’hued by time- Pollution Contro l Council for f it - h u m - r i  es arc- a u-n fo i l  n - s

hi-ic te n a .  S uu u e - nus t h a t  [or re-crc- n u t i u uu ,i I Ci t - i  l e t  p ro  t i - i -  I i - u t -  sune i tu t e d

re - c r c - u t  l u t e - u i y tu  [ tic- s -

D i s s c t I v ~~e h i ~~~e mi - Binge- (n i-u. 7 3  pc - n c - c - t n t  u - u t u r n l t i i n  at d i u u n u t m  I timid

s ea sona l l ow s  t e n  100 p t - r e t - n t  s t n t u m r a t i n t n n  d u r i n g  s p t u - ’ u i i u u u .  l in t c i t i n g .
and c-ge sac-  a n d  s w u m — u p  f r i -  s t a g e -s  , a n d  w i u c ~ni v - i t t - n  t e u l m e r a t u m r e s  e - t-t —

c - c - e d  b h i- l e e - r i --c -s F f o r  ce-m I d — v a t — - c  f i s l u  i - u n d  hTu eli _ _ t n _ c _ c _ s F to r u - -t i r e - —
w n m t e - r  1m b .

i e - n u - t u e r t t u n  ~~~~- o r - c - i i  t i e u u  I hi a tt I or c u t  i c r  t u n e - s  - ni I i i  oh jc-e t I yeS

of  C5 i - un i t  -t-~ i-I c - g r e - c s  i c ir  c o l e l — n - - u i e r  an d  w tm rc — e c - u t e r  t i s i u e - s . n e t - N - c - —
t lV e ~ l v ,  a n d  55 l~ - e r ~-es d u r i n g  i t t  11 t - j u t i -. u u i m i g  -
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S U B B A S I N  A N A L Y S E S

The effects of wa ter quality levels on water uses and prob lems
resulting from the conflict between the water quality available and

- - that required are presented by subbas ins and by the main stem of the
Willame tte River. This presentation is limited to 1965 conditions
and uses .

COAST FORK SUBBASIN

The Coast Fork Willamette and its tributaries are a production
area for salmon and trout , and a source of municipal water supply fo r
the City of Cottage Grove . The municipal intake is located in the
headwaters where the na tura l  qua l i t y  is excellent. Recreational use
of the watershed is large , with recreational use of Cottage Grove and
Dorena Reservoirs being particularly heavy .
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Above Cottage Grove , the river is of good qua l i ty,  b ut downstream
the effects of waste discharges are noticeable . Increased BOD and bac-
terial densities are attributab le to the waste discharges. Bacterial
levels of ten exceed established standards for water-contact recreation ;
ae sthetic value s are diminished b y the waste discharges ; algae are
st imula ted by nutrients. Gravel washing results in high sediment loads
a t t imes, as does runoff  from rece nt ly logged forest areas. The two
Federa l reserv oirs in the basin , Cottage Grove and Dorena Dams , have
li ttle effect on water quality .

Programs are unde r way for improving waste treatment facilities ,
both by municipal i t ies and b y ri parian dwelling owners .

MIDDLE FORK SUBBASIN

The Midd le Fork Wi llamette Rive r provides spawning and habitat
ar ea for both anadromnous and resident fish . Salmon spawning occurs as
far upstream as Dex ter Dam , which forms a bl ock to furthe r migration ,
and trout are produced throughout the river system. Boating is par-
t icular ly  prevalen t on Dexter, Lookout Point , and Hills Creek Reser-
voirs . The communities of Oakridge and Lowell obtain their water sup-
plies from surface waters of the Middle Fork Subbasin.

Municipal and industrial waste loads are centered at Oakridge ,
where treated effluent equivalent to about 2,400 population equivalents
(FE) of the subbasin total of 2,700 FE is discharged. Over half of
the total discharged load comes from the Oakridge municipal treatment
plant. This facility is being modified to provide secondary treatment ,
wh ich w i l l  subs tan tial l y reduc e the was te load . The pollution loads
to the Middle Fork have little effect on the quality of the rive r , and
uses are not impaired . There are no major water supp ly withdrawals be-
low t he Oakrid ge diversion on Salmon Creek .

Runoff from areas of new road construction or from areas recentl y
logged contributes to the sediment load . Stable summe r flow carries
very lit tle sediment , but each significant rainfall is accompanied b y
increased turbidity and sediment load in the stream .

The four Federa l reservoir p ro jec t s  in the s u b b a s i n - -H i l l s  Creek ,
Lookout Point , Dexter (re-regulation) , and Fall Creek--have had some
e f f e c t s  on wa te r  q u a l i t y .  T u r b i d i t y  problems e x i s t  in the f i r s t  t h r e e
reservoirs  w i t h  excessive a lga l  g rowths  c o n s t i t u t i n g  the n - m a j o r  source
of t u r b i d i t y  in Lookout Point and Dex te r .  Alga l  growths in the  reser-
voirs have an apparent effect , b ut have not been specificall y id c-n ti-
f ied be yon d probable taste problems in f i s h  in t h e  lower part of t i m e

rive r . During 1966 , re-leases from Fall Cru-c- k Rese rvoir caused a fish
k i l l , apparentl y as a result of low dissolved oxygen and tine presenc e-
of hydrogen sulfide in ti-me released water. Similar but less severe
problems occurred in 1967. However , no fish kill resulted.
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McKENZIE SUBBASIN

The McKenzie River is uniquely importan t in that it provides at
least half of the spring Chinook salmon—spawning activity in the
Willame tte Basin . The river also sustains a splendid trout fishery ,
and its watershed consists almost entirely of thick forest which con—

-‘ stitutes a prime scenic and recreational resource . This resource is
heavily used , and the recrea tional needs mus t be considered to be as
relevan t towards quality criteria as those of the City of Eugene and
of the Weyerhaeuser pulp mill at Spring field.

Blue River Reservoi r and the Eugene Water and Electric Board ’s
Carmen—Smith and Leaburg projec ts  do not significantly affect water
q uality . Cougar Reservoir has adversel y a f fec ted salmon run s be c~ u~
of the ex t remely cold wa ter released f ro m la te spring thro ugh the fall .

Bacterial densities of 700 per 100 ml occur in the river above
Spr ing field. There are no sewered communities in the upper reaches ,
but watershed developme nts such as re crea tion , rural dwellings , agri-
cul ture , and other land uses contribute to the bacterial load in the
river.

Installation of sewers in the Springfield fringe areas and county—
imposed building restrictions are helping to control poll ut ion f rom
these sources. The City of Eugene and the Weyerhaeuser Company both
rely upon the McKenzie River as a water source. Their withdrawal
points are near Spr ing f ield , wi th Eugene ’s at Hayden Bridge and Weyer—
haeuser ’s several miles above that point. Recreational activities
have not been res t r ic ted  in the past , and the river is a “clean river.”

Weyerh aeuser Compa ny ’s integrated forest products plant at Spring—
field discharges about 20,000 PE dai ly , pr inci pally from the unbleached
sulfate pulp mill. This mill has very low chemical and fiber loss
rates because of careful in-p lan t control. Existing treatment measures
include sedimentation basins , an aera ted lagoon , and sprinkler applica—
tion of strong wastes to land during suitable climatic periods. The

- - discharge of pulp mill wastes below Spring field results in somewhat
lowered dissolved oxygen concentrations (down to 88 percent saturation).
In the past , discharged wastes have caused aesthetic problems and corn—
plaints of odors in the lower reach of the river , have stimula ted slime
growths , and have damaged the fishery ; and recreation and riparian—
dwelling values have been diminished as a result. Recent progress in
treatment and dispusal of these wastes has done much to alleviate inter—
f c - -renc e w i t h  downstream water  use.

~~ 11—39
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LONG TOM SUBBAS IN

Cutthroat trout are found in the upper reaches of the Long Tom
River; and Fern Ridge Reservo ir , whi ch suppor ts over 300 ,000 visitor—
days of use per year , experiences the highest density of swimmers and
boaters per surface acre of any major water body in Oregon . The reser-
voir , a few miles from Eugene , has been a major recreational attraction
for many years ; and the growing oopulation of Eugene , spreading west-
ward , may be expected to exert even ‘lore demand on the recreational and
aesthetic resources of Fern Ridge R.mservoir , and the Long Tom River as
well. The Long Tom is also more heavily used for irrigation than other
Upper Subarea tributaries.

Fern Ridge Reservoir inflow is minor during the summer nmonths ,
and the large , shallow reservoir has prolific alga l production and bot-
tom sediments which are kept in suspension by agitation from vind ,
boats , and bottom-feeding fish. Even with the poor aesthetic quality ,
the recreational use of this reservoir ranks among the highest in the
Wjllanmette Basin .
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N a t u ra l  t u r b i d i t y , h i g l u —iii - .::., I t e i - . p u  r , t m m r .  - in t t e -  l u u 5 m - r  r i v ~ r ,
and flot u c t  able - a l g a l  b l e o n t i- Ic i - i- e t t  ti i1 a l t  r-u m i vt-nut-ss of l i L t -  m m t t g  ion
Rive r for many l u rpet --’e -s .

I-C l i-un ~- C u t u r m -e-  t i c ,  re 15 a c i - .  or v i l e  r I c r  i rn g u t  l o u t  ~mnd re-c-re -—
at ion , b u t  t i m e -  q uality l i i : . i i t -  its t-u -, t t~~- i r r i ~ it ion .

~Ahc li - \~ SLBt u\~~i N

IEt e :ua jur i - t i m  a .  - in  m i t -  suLc.m~~i n m nc t i e  h e - r n  i t  ~ t -t1 i l c 1 t . , S o u t i m
-~an u t I t -ut , Cait t idIL , and La la ge - u t u R i v ~- r s .

Both I ~t e South Saul i art . ut -U L - u l a p o o i u m  R i  CC rs p rev i d e  spawuu i ng Lure -as
for mmna clre utu ous st i l tuu u u  i di— , am d serve- as a luah i tat for rn - i - id e-nt trout.
The Calapo ola Is tine wa t e - r supply ~m u r  - - for Cr~ n rus vi lle . Fine South
Stmn t~~at1u is subject to e x t r e m e ly  t ie - ivy oral ts for munici pal supp ly per—
p-u ses , se r v i n g  A l b a n y , Lebano n , and ~-is e- e t  Home . i l i - t i  te- d i r r i g a t i o n
and  s t o c k — v o t e -r i n g  use - is made- of t h e - C o t u t h  g un ti am. These- functions
are importan t use-n  of t i l e  C a l i p o o i a .

[he Calapooia Rive r is e~f m i - e p t a b l e- quali ty. No nrtt ijor U se - S  are
restricted by pollution. Records show bacterial conce ut -mt ra t iimns of 600
per 100 ml during the sum-mime r season .- I n  ad d i t i on to sc - r v i n u g as a w a t e r
supp ly, the river is used f o r  re-creation at  numerous  smal l  areas and
f o r  i r r i ga t i on . The r i v e r  runs  t h r o u g h  u~- r i u - u u l t u r a 1  land used f o r
g r a z i n g  as w e l l  as f o r  c rops ;  t o t a l  baeteri~il control is not pre sentl y
practical.

The Sou th  S a n t i a m  R i v e r  above- Lebanon is of good quali ty , wi th no -1
r e s t r i c t i o n  of use resulting from po 1lut~~on. S w e e t  Home , Lebanon , and
Albany rel y upon tine South Santiann River as a source  of w a t e r ;  the
withdrawal point s are- at Sweet Home and just al-move Lebanon. In a five—
m i l e  reach t h r o u g h ti - me Lobanon u a re a , t i n e -  r i v e r r ece ives  was te  e f f l u e n t s
from the- Cit y of Lebanon and tin ’ - Crown Zellerbach nu l l .  The mill has
rec e-untly i n s t a l le d  seconda ry  t r e - a t m e n t  f a i -- i  i f t I e t S , and w a t e r  q u a l i ty
conditions have improved markedly.

In the case of bo th  t i n e  Caiapooia  amnd the South Santimum , however. - 
-

low sumrue - r water quality in the lower reaches c o n s t i t u t e s  a severe con-
s t r a i n t  upon s u p p o r t a b l e  p cp u l a t i o n s ; in the  case - of ti-me Calapooia.
temperature is tine main linuiting factor; with the South Santian n , ti-me
limiting effects of unsuitable temperature are - aggravated by p e r i o d i c
oxygen d e f i c i e n c y .  N e i t h e r  s t r e a m  o f f e r s  a broad  r e c r e a t i o n a l  appea l ,
bu t tint - SoUth Santiarmi ’s opportunities for bankside recreation would be 4
ex1’ uuu d e -d if time floating materials , slimes , and sludge-s v-crc reduced
m u r elimina ted.

l im e- North Santiam Rive r , w i t h  quality and appearance materially

c-x e - c- c -din g those characterist i c:us of other streams in the are -a , is in-
te fls1V e lv Ut ii ized for quail t v—d m-ruutin c i log  w a t e r  U s e —  - a recreational
resource , in  p a r t i c u l a r , time- Ne- n t ii S t a t  ia tuu in very intensivel y uu - - u ’ d — —

par tiall y be-cause suitab l e- tml ter nn ui ti ’- c- sites for voter—b ased re- e-re -a tion
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are lacking. The focus of this recreational activity is Detroit Reser-
vo ir , whose annual use——b y boaters , swimmers , fishermen , and others——
exceeded a half—million visitor—days for the  las t three years . Ti-me
Nor th  Sant iam has a prime h a b i t a t  fo r  r es iden t  and mi g ran t  sa lmonid
f i s h , ranking below only  the Clackamas and McKenzie Rivers among the
waters of the Willamette Basin in its production of trout and salmon .
The North Santiam drainage also provides the water supp ly for the Salem

area , as well  as f o r  S tay ton , Gates , Lyons , and Mill Ci ty . Lse of tI le-
river as a source of water supply for Salem and smaller communities is
not restricted by pollution , nor are othe r uses.

The Santiam River below the confluence of its major tributaries
is Oruml y about 12 miles long and is made up primarily of flow from the
N o r t h  Sant iam du r ing  summer months , a l t hough  the e f f e c t s  of the  South
Santiam are noticeable. Bacterial densities of 7,000 coliform organ—
isms per  100 ml are repor ted  at the 1—5 highway bridge crossing, and
dissolve d oxygen c o n c e n t r a t i o n s  of ove r 110 p e r - - c- n t  are  r ecorded .  The
pr imary  uses in th i s  reach are fo r  i r r i g a t i o n , f i s h e r i e s , and recrea-
t ion . A state park is located at the bridge crossing, but recreational
use of the  r ive r at t h i s  p o i n t  should be l i m i t e d  to  f i s h i n g ,  since bac-
terial concentrations exceed standards for water—contact recreation .
Remedial measures recommended by the Oregon State Sanitary Authority
for the South Santiam are c o r r e c t i n g  the s i t u a t i o n  and wi l l  make a l l
uses possible .

Other activities have little adverse effect on the water quality
of subbasin streams . Food—processing wastes are handled either by the
processor or by mun ic ipa l  p l a n t s .  Several c anne r i e s  d i sp ose  of t h e i r
was tes  on land and the reb y ach ieve  v i r t u a l ly 100 p e r c e n t  e f f e c t i v e n e s s .
Turbidity ano sediment are seasonal problems , caused by runoff carrying
sediment from construction site- s an-md areas recentl~- logged.

The Federal reservo i rs— —De t roit , Bi g Cl if f , Green Peter , and
- - . 

F o s t e r — — h a v e  g e n e r a l l y  improved  t h e  q u a l i t y  of the subbasin ’s waters .
Fisher i e s  b i o l o g i s t s  have i n d i c a t e d , howeve r , t h a t  water in Detroit
and Big  C l i f f  is somewhat  colder than de s i r ab l e  f o r  o p t i m u m  f i s h  de—
velopment below tine dams .

- 
- COAST RANGE SU B B A S I N

The tributary streams of ti-me subbasin are relativel y small and
subject to great seasonal fluctuation , with nearly total water deple-
t ion  o c c u r r i n g  d u r i n g  the summe r months . Tine n a t u r e  i - c f t i - me  s t r e a m s
and  t h e i r  i n a d e q u a c y  as w a t e r  sourc u cs have p r e c l u d e d  s u b s t a n t i a l  d - -
velopment along them , and no major waste loads occur. Little - tit t en—
tion has been given to these streams othe r t h a n  to pre-vent gross
pollution in their lower r eaches .  B a c t e r i a l  c o n t a n t in a t i o n  is prcu se-n ut
in t i l e  I on- - - r re -a c h e s  of these  st r e - a n t i - , wine ret they run thron ig h u i-~Oi t t u i U f l  i —

t i e s  an d a g r i c u l t u r a l  l u i n m d s ;  d e n s i t i e s  r an g e-  f r o n t  2 , 300 to  7 , 000 o r g u - t —
isms per  100 ml. Te-mperatures approach 7 1 d e g r e e s  F , and d cp re - t-- s ion
of the dissolved oxygen leve l exi st s in ti - me sluggi sh st’ c -u m s . Suit e—
bil ity of tine st re -ui -un f o r  w u ’ er suppl y . re-c rc-at i i - - n  , and t uhu e rv muse-
is restricted by both lack of flow arid pollution . Communitit -s along
these st r - u rn s rely upon wells, springs , and upland tributaries b r
hater supply .

11—43_ 
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The Yamhi l l  Rive r suppor t s  bo th  r e s i d e n t  and anadromous  sal innonids

in its upper reaches , but in the summer high water temperatures in the
lower reach make much of i t  u n s u i t a b l e  f o r  the more desirable game
fish. There are several public parks and boat—launching facilities
along the lowe r Yamhill; use of these facilities for water—contact
sports is not practicable because of high bacterial concentrations .
T u r b i d i ty , f l o a t i n g  mate r ia l s , and a l gae make t h i s  reach u n a p p e a l i n g
for recreation. Irrigation and stock watering are significan t uses
of the river.

The ma jo r  load in the  Yamhil l  R ive r  s y s t e m  is at McMinnv ille on

• the South Yamhi l l .  Approx imate ly  2 , 600 PE are d i scharged  f r o m  the sec-
ondary  p l a n t .  Minor  loads also enter the South Yamhill at Sheridan and
Wil lamina .  Less than  500 PE are d i s cha rged  to the  N o r t h  Y a n ih i l l  by
Ca rlt on  and the Yamhi l l  Labor Camp . L a f a y e t t e  c o n t r i b u t e s  about  100
PE to the Yanhill River from an oxidation pond.

Uses which can be served by the smaller tributaries——Marvs Rive r ,
Luck iannute  R i v e r , and R i c k r ea l l  Creek ——are  sharp ly l i m i t e d  by low sum-
mer f lows and high temperatures. Rainbow arid cutthroat trout and a
limited number of coho salmon utilize the st reams , though sumrtte r condi—
tions which limit them to headwaters restrict supportable populations.
Recrea t i o n a l  use is g e n e r a l ly  c u r t a i l e d  b y low f lows  and t u r b i d i ty ,
altho ugh some portions ot Marys River receive substantial recreational
use. Rock Creek , a tributtury of Marvs River , provides ti -me Corvallis
water supply , except during the summe r when the city uses water from
the Wil lam ctte.

~i t m r y u  R ive r  re~ceu i v e s  onl y about  200 PE f r o m  the s e c o n d a r y  t r e a t —
ment p l a n t  at P h i l o r u r a t h .  O t h e r  was t e s  are  f r o m  land r u n o f f  and small
sawmills. The Luckiamu te- R i v e r  does r io t  r ece ive  anny m u n i c i p a l  w O s t e s .
R i c k r c - u l  1 Creek se rves  as a w a t e r  supp ly f o r  Dal las , and the L u c k i am u t e
drainage provides a wa ter supp ly f o r  Monmouth. Irri ga t ion and s t o c k
watering are i m p o r t a n t  f u n c t i o n s  in all t h r e e  d r a i n a g e s .  R i ckr e a l l
Creek receives 1, 260 PE f r o m  time secondary treatment plan -mt at Dallas .
No other major wastes are discharged.

P U D D I N G  S U B B A S I N

The Pudding—Nolalla system is a habitat for most salmonid fish spi- -—
c i t - s f o u n d  in the  W i l l u u i i r c t t e  B a s i n .  The P u d d i n g  o f f e r s  t r o u t  and cot -mo
salmon , and the M m t l a l l a  inc ludes  chinook salmon , st e e lh ead , and t r o u t .
R e c r n - - u m t i o n a l  use of t h e  r i ve r s  is m o d e r a t e , due to  the spa r se loca l
population. Recreational use is i n c r e a s i n g ,  iuo w ever , due to denn and by
indi e-iduals from the Portland area. Mode-rate irri gation and stock—
watering withdrawals are also made from both the Pudding and the
>lolalla .

The Molalla Rive r above the Pudding Riv e r does not rece i ve wastes
an magnitude an-md is of good qualit y , with no use- restrictions .

The major water quality pr - t ie -n m in this subbasin occur— in t i ne
Puddin g Rive r , which  d r a i n s  a h i g h l y  dc-vt - l o p e d  f a r m i n g  area. Extrc u n l y
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low f lows in summe r , coup led w i t h  low v e l o c i t y  and b r u s h — c h o k e d  chan-
nels , further contribute to making it a low—quality stream . Food—
proce ssing wastes are the primary source of nutrients that have trig-
gered massive algal blooms , causing extreme diurnal fluctuation of
dissolved oxygen . Dissolved oxygen concentrations of 160 percent of
s a t u r a t i o n  occur  du r ing  the day at the lowe r end of the river , with
cor respond ing  values of approx imate l y 50 pe r cen t  sat u r a t i o n  dur ing  the
early morning hours . Municipal wastes in the subbasin receive second-
ary treatment; however , these effluents aggravate the problem of algal
growth in the Pudding River. No existing uses are impaired , but the
river is not desirab le for any use requiring aesthetic desirability
or stable conditions .

Ti-me Birds Eye food—processing plan u L at Woodburn , w i t h  raw was tes
of 42 ,000 PE dai ly , t r e a t s  these d ischarges  in an ox ida t ion  pond and
by application on 150 acres of land. The pond effluent stimulates pro-
fuse algal and slime growths , which cause diurnal dissolved oxygen
fluctuation from 60 to 160 percent.

TUALATIN SUBBASIN

The upper  reaches of the  T u a l at i n  River  suppor t  a s u b s t a n t i a l  sa l—
mon id f i sh e ry ; however , anadromous f i s h  mus t pas s through a reach of
the lower main s tem where ex t reme ly low dissolved oxygen concen t r a t i ons
and hig h water temperatures occur in the  summ er .  These c o n d i t i o n s  have
severely reduced fish runs , and have virtually eliminated the resident
salmonid fishery in this reach . The Portland Service Area occup ies
much of the subbasin. Not only are the a e s t h e t i c  values of the  s t r e a m
destroyed by nuisance aquatic growths , but swimming and otiner water
sports are being curtailed each summer because of the high bacterial
concentration that accompanies depressed streamflows. Irri gation is a
si gnificant water use in the Tualatin Subbasin and is expected to in—
crease .

The poor quality of the Tualatin Rive r and most of its tributaries
in the urbanized portion of the subbasin results from diversion of flow
for irrigation and other uses , ami d from discharge of waste effluents
into receiving streams with very little flow . As a result , these
streams are suitable for only low—quality uses. Recreation areas have

:~ been put out of business by poor water qualit~ and low—flow levels Un—
suitable for swimming, and communities have to go considerable dis—
tances f o r  water supp ly .  P o r t i o n s  of the watercourses are subject to
gross pollution on an annual basis.

Municipal wastes discharged from 20 treatment plants to the
Tualatin Rive r and its tributaries average about 16 ,000 PE daily , with
seasonal peaks of over 50,000 PE.  Both  values r e f l e c t  the results of
more than 85 percent effective treatment. Industrial wastes with sepa-
rate discharges add an additional 1,500 FE to the load imposed on the
river. Other lan d uses , p a r t i cu l a r l y a g r i c u l t u r e  and irrigation , re-
sul t in contributions of nutrients , sediment , and toxicants to the
river. The amounts and damages have not bee n identified.
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A Federal storage project at the Scogg ium s Creek S i t e  has been
authorized for construction by the Bureau of Reclamation. A re-cocnre n—
dation of the Federal Water Pollution Control Administration that stor-
age be provided  f o r  non—reimbursable quality control releases did mno ’u
receive favorable action in Congress. Reinclusion of the water qualitc
function is now being investigated by the agencies involved.

CLACKAMA S SUBBA SIN

The Clackamas River is used extensivel y for water suppl y, power ,
salmonid fish production , and water—based re-creation of all types.
Currently , the communities of Oregon City , Weu~t Linn , and smaller areas
supp lied by water districts obtain municipal supp lies from the Clae-kanuas .
Lake Oswego is currently constructing facilities to also use the river
for its supply . Future munici pal demands in the Lone r Subarea may
necessitate additional development of supp lies on the Clackamas because
of its excellent quality and the absence of waste discharges to the
stream . As a spawning ami d rearing area for salmonid fish , the Clackamas
is second only to ti-me McKenzie in the entire gj llamette B a s i n .  The
Clackamas w a t e r s h e d  is probabl y more intensive l y used for sport fis iting
and cannping  t i - man  any o t in e r  i n  the bas in  be cause of i L s  p r o x m m i L~ to t t u e
P o r t l a n d  u rban  a r e a .

Ther e- a r e  no major problems of either wa ter quality or p o l l u t i o n
in t h i s  subba s in .  There are occas ional  c o m p l a i n t s  t h a t  a f f e c t  onl y a
small u m r - a  ari d one or two people .  Occasional  s e r i o u s  t u r b i d i t y  has  m e —
s u i t e d  f r o m  grave l removal and w a s h i n g .  This cond i t ion  has i t n p r o v e d
in the last two or three years , but time problem has not been r-. o e - l v c  ~

- 1
completely . The subbasin has h i s t o r i ca l ly  b een an a r ea o f h i gh — q u a l i ~~-
w a t e r , and a c t i v i t i e s  tha t  would change t h i s  have been r e s t r i c t e d .

M u n i c i pal was te  f rom Es tacada  and Sandy re -aches  the C l a ek nrt uc- Riyc r-
a f t e r secondary  t r e a t m e n t  reduces the load to an aggregate of ~9(i PE.
No industria l wastes in significant quant t tic-s are d i s c h a rg e d  to  t i t e
Clackamas River. Restriction of waste dis cinar ge to ti-me r i v e r as b e e n
imposed throug h the years  because i t  is a ma jo r  source of wa ter suT l v ,
re- i-- ret at ion , and fishing.

SANDY SUBBAS IN

Similar to the Clacukamas in many respects , the Sands- River pro—
vides the same water uses. The Sandy has more recreational de velopment
titan the- Clackannnas , however. Iwo state- parks—-Dabnev , and Lewis and
Clark——have an annual attendance of well over a ha if—m utillio n visitor-
days and si-mow continually increasing t rends. The subbasin contains the
l i r g e u t-u t single water supp ly development in ti-me e n tir e Wi llamett- Basin——
the Bull Run Rese rvoir comp lex , which supp lies Portland . Ti-mere are no
problems of water quality or pollution in this subhasin. Tine excellent
w a t e r  q u a l i t y  serves  L e  p r o m o t e - a l l  v- t i t e r uses r a t h e r  t han  i n h i b i t  t i m e r ,
as in t i n e -  r e - s t  of t he  Lowe r S u b a r e a .  Thc river supports good popu l atim u n u s
of chinook and coho salmon , steelim ead trout , and re- sid n- uut trout .
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COLUMBIA SUBBASIN AN!) MAIN STEM
WILLAMETTE R I V E R

Uses of the upper reach of the Willamette River include salmon tuas —
sage , a minor amoun t of salmon spawning, fish habitat , fishing for resi-
dent game fish , and bankside recreation . Swimming and other types of
water—contact recreation are limited by the excessive bacterial concen—
trations that occur in the river below Eugene . However , its proxi m ity
to a large urban population and the existence of bankside recreation
areas resu l t  in frequent summer use by swimmers. As in the case of time-
Long Tom River , considerable water is used for irri gation and stock
watering in the agricultural lowlands below Eugene .

The water quality changes throughout the length of the river and
seasonally . The dissolved oxygen level in the rive r generally lessens
along the way to Portland , and the bacterial densities increase. The
bacterial quality at Springfield is relatively high , with densities
r a n g i n g  from below 100 to 6,000 organisms per 100 ml. Swimming and
fishing are the major uses affected , as well as the aesthetic value .
Visual degradation in the form of sediment and silt from gravel—washing
operations , along with color from raw vegetable  wash w a t e r , has been
the basis of complaints by residents of the area.

Discharge from the Eugene and Spring field sewage treatment plants
in the seven—mile reach below Spring field causes an increase in bacte-
rial contamination , BOD , and a slight reduction in dissolved oxygen.
Recreation and fishing uses are now restricted by the water quality in
this reach.

The main stem of the Willamette River within ti-me Long Tom Subbasin
receives significant amounts of waste from both municipal treatment -a
p lants and industrial sources. The average daily load discharged b\-
Eugene and Spr ing field is only about 31,000 PE , but during the canning
season peaks of 280,000 FE are reached. Some of these wastes are dis—
charged directly to the river. Presen t corrective action includes en— - 

-

largement and improvement of the secondary plant at Eugene ; and
Junction City and Harrisburg are now providing secondary treatment.

n Industrial waste loads from plants providing their own treatment are
minor in this reach , since most industrial wastes are treated by m u n i e - i  -
pal facilities.

-rho most ol-vious degradation of natural quality in this reach is - 
-

caused by grave l washing, which contribute-s a visuall y apparent se-di-
ment load . Discharges of wash water , and bottom and bank disturbance
at gravel—removal sites are readily apparent from the confluence of
the Coast and Middle Fi-urks to ti -me i i - u t h  of the Long Tom River. l t c -
u n n u t t u m l u t o f s e -d imen t  d i s c t u a r g m - d  am - m d i t s  economic damage have no t  b e - e n
identified.

At Harrisburg, about 20 tiles below the Eugene tre-a tm t-nt p l a n t ,
the quality is relatively stable and suitable for most ui se-s , e xcept
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those limited by poor  baclerial qualIty. Coliform densities of 70,000
per  100 ml i r i d i e u a t e  t h a t  the -  wate- r is u n d e s i r a b l e  f o r  an~’ U5e involving
w a t e r  c o n - m t  a c t

The middle re-me -h of t i - m e  W i l l a m e - t t e  R i v e r  is a passageway  f o r
migrant f i s h  a t -m d  a h~ bj t a t  f o r  r e s i d e n t  spec ies .  R e c r e a t i o n a l  use of
the m iddle \-:ill annette includes water—contact activities as well as
boa ti n g, fi shing, amid banksid t- pursuits. The r e c r e a t i o n a l  po t e n t i a l
of t im e- m ain Ste- fl is rticu lar lv innportant , in v i ew  of the limi ted
u nva j lahil itv of water re creation Site-s on n e a r b y  t r i b u t a r i e s .  O t h e r
uses c u f  til e - middle- W i l l n u ’re- t t e include navigation ami d irrigation , which

• a re e- c-onor nicall y sig n ificant but which have limited quali ty needs .

At t i n e  p reu s e-nt t i m e , C o r v a l l i s  an-m d A d a i r  A i r  Force Base t i r e - t i n e
o n ly  c o n u t n t u m n  i t  i t - s d r a w i n g  w t u t n -r  t ro rn  t ine i i l l a m et t e -  ; future growth t r ay
make i t  in  r eas  i n g l v  n e c e s s a r y  f or o t h e r  c o m m un i t i e s  a l o n g  t h e  r i v e r
to t u r m i  to t h e  i f i l  lame t te  for — - a t  e r  s up p l les . I t  is , in any ca s - - , t i me -
most  c - onven i  ~n t  source .

L a r v t m l l i s  supp l e m e n t s  i t s  n o r m a l  w a t e r  supp ly  d u r i n g  summe r n r u o r u t h s
b y d i v e - r s i m - n  f r o m  the  h i  I l am e t t e  R i v e r  j u s t above t ine -  c i t y .  F l u e  b a c t e  —

r i a l  q u a l i ty  a t  t h i s  p u i u i t is no t  c o nu p le t e lv  s a t i s f a c t o r y ,  so t h a t  e x t r a
u - t i r e -  i n  t r e - a t u u u e u u t  m u s t  be t a k e n  to assure  a safe-  supp ly . l ast e s  and
o d o r s  a s s o c i a t e d  n - i  t i n  h e a vy  a l g a l  b looms in t ine  raw water r eq u i r e
periodic u1 .~e- of activated carbon. [he Corvallis treatment fai-- i l i t y ,
c u r r e n t ly  d i s c i m a r g i n g  a load of 30 , 700 PE . is being e- xpande- d to pr ovide
ae- i -uondarv treatment.

Alb any discharg es its wastes to the- W i llanum ett n- River , v i  t h p t -ak
loads 0f a t - o u t  48,000 PE. rime average dail y load discharged is only
about / ,600 PE , b u t  f o o d — p r o c e s s i n g  w a s t m - s  d u r i n g  t i - me i l l  rye st Seat-.On
g r c s s i v  m u v e  r i o t i d  t h e -  e- ; . :i st i n g  f ad  l i t  i t - s .  A s e con d a r y  t r e a t m e n t  p l a n t
w i t h  adequat e- capae-itv is unuder c:ons tructio n

The We-s tern Kraft pul p mil l  in A l b a r m y  d i s c h a rg e -s a b o u t  15 , n h
- 

~ of pub tr i l l  wastes da l  lv to t o -  Wi ilame t t e - R iv e -r  d u n  ng ti m e ~o mu uu uuui - - r
iw o  earthen ponds prov ide - p ri nt -m ary Se t  t l inug w ith 24—t our waste de ti --n t i m~ui
be f o r e -  d i s e u h a r g e -  . W aste-s from the unb le - - m c lmed kraft pul p m i l l  add t o
t i n -  o t h e r p o l l u t a n t s  t h a t  lnf 1 u s -ne - c t u e  quality ol t~~e W i  1 lame - t ti -- R i v e r
below A l b a n y .

Tie m u n i c i pal waste load contribut ed t i - -  t i n e  r i v e r by t im e Cit y ot
Salem is approxim a t e l y  26 ,000 i L dail y . P c i -  st il t tr e -atr u uu rut f a c i l i t i u -s
- m r - adequate-

A l - m rgm - indus t ria l waste load , t r i - - ru t tim e - Beiis e- t m ~~i- m i - l c - c a i c i u m — n t n t - u -
sul  f i t e - pul p and  p a p e r  m i l l  t u t  h a l~ -m , is di s c - i n a r g e - d  di  r ec - t l v  to t ime
Wi 11 anne- t t R i v e r  re st of t i t t  ve’a r . hum ci tug t he 5 ummurt e- r seaSon t i -  - -

was tet -- are temporar il~ lu cI d in tw o I mi - n u ns w i t h  m e m u r u b i n e d  N u t - i  ty  on
150 tnt 11 l u - u  g a l l on s ;  r ow - s i — - t - -~~ e-~~t ir u u t u t i - -d a t 800.Uijh II  ru -du -i t i - -

a d i s n - i o n r u r e -d load  of a b o u t  bO . l u -  l i -i . i i m e -  rt i 11 i--u i - t  c - r u -  r e d  i n c  u u e

A - — _ ~~~~~~~~~~~~~~~~~~ -“ — ~~~~~~~~~~~~~~~~~~~~~~~~~~ _ - _  
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Oregon State Sanitary Authority to p rov ide  r e c u v e - rv svst e- rnns and pri-

mary treatment.

The Publishers ’ Paper Company plant at Newberg, whicin prt cluces

unbleacined sheet pulp , also use-s te-mpordry s to rage  lagoons f o r  w a s t e -
reduction during ti-me summe r low—flow periods . Raw waste production

of about 774,000 PR is reduced to 85,000 PE by diverting strong l i q uor
to two storage lagoons wi th a total capacity of about 200 million gal-
lons. The mill was ordered by the Oregon State Sanitary Au thorit y to
install adequate solids and fiber recover\ systems , and primar y t n - a t —
ment facilities .

At  W i l lam e tt e  Falls , the dissolved oxygen level i s  a b o u t  65 per—
cen t  o f s a t u r a t i o n  and is s u i t a b l e  f e - mr  use- by t l t e ~ two pul p m ilbs at
t i m e  f a l l s .

In t e r m s  of q u a l i t y  nc’ e-ds , t i ne p r i n i - - i p al  w a t e r  Us e- of  the- -  Lowe r
Wi l l a met t e  R i v e r , or P o r t l a n d  H a r b o r , is n o r  pa s sage  of mi gr a t o r y  f i s h
t o  t h e  t r i b u t a ry  s p a w n i ng  and re - t m r i n g  a r eas  upstream. From June-
th r o u g h September , oxyge n levels in t h e  h a r b o r  r a i l  be low atu m dr emi -u u o
salmonid requiremen ts , and tlnus imih ibit the passage of tlnese - species .

The lowe r W i b l a m e - t te is also use-d e-xtensive lv for navigation——both
by l a rge  c o m m e r c i a l  vesse ls and by t u g s  m o v i n g  r a f t e d  logs . Be -cause -  of
b a c t e r i a l  p o l l u t i o n  t h r o u g h o u t  t i -m i s  s t r e — L c l u  , t h e r e - i s  o n l y  1 I ni ted
w a t e r — c o n t a c t  r e - c r e a t i o n, a l t i n o u g h sonic- w a t e r s k ier ~ use- t i n e  st  rc mr u .
As a sourceu i - f  m uni c i pal wrute u r supply, tine low er Wi Ilamette- has t radi—
t i o n a l ly  been bypasse-d b~- adjacent communities in favor ot w a t e r  f r e n t u :
p r o t e c t e d  s u p p l ie s , in sp ite of higher transnnission Cos ts.

l i te r  c u a s t e  l i - t a d  i n  t h i s  re - t i e - I n d ep let e s  t i m c  d i s s o l v e d  ox y g e n  s u p p ly
du r i n g  p e r i o d s  of low- flow , w i t h  b e v e l s  as bow as 33 pe r c e n t  u t  n-u~~ t or a-
t i o n  h e i - i n g  common . The w at e r  i s  p i m y s i  ca l l y , b a c t e r i o l o g i c a l l v  , and
ae sthetically undesi ruble in this re tch . Time res iden t fish s u m r v i v e -
o n l y  w i t h  difficult y , tnt -m d up— or dm w-nu str cam seasonal migratiom of sea—
run f i s h  has be e - ni s e r i o u s ly  i u }t i b i t e d .

Pubbis iners ‘ Pape r  Company a t  Or e gon Ci  L v  operate-s a sul fi t e -  p ap e r

m i l l , and a r e - f i n e r  and s t one  groundwood n u i l l .  A conversion progn - ti ru:
c i n a u n g i ng  t i n e  su l f i  t e  p r o i - - e- s s  t o  uu: m gr u e- fi t e - is n-m ow - u i - i - m g  I e t c .  A semb ~~t a n u —
t i m u l d e c r e a s e  in waste - s will result from ti -m i s ci -uuu v e-r s ion and t r on  c i m e - r r i —
cal  r eeuove - rv  . Tine re - c i - u v e - r — f a c i  i i  t ies n ri- serhedul ed Li - i - beg in t u ruc t i o n —
in -mg in Ut-comber 19 1> 9 .

Time [ri-u - i- n t W e !  le riu - m c im [nurporat ion pulp and pm upe - r mill at We-st Linmi
pr oduces paper prodm ic ts fri - - r u~~t i e - m ul e i u m t u : — i m a - ~e- sum! l i i i - - pulp r i  11 , and  a
stun t - and re-finer i-urouuudw oo d iuu lp nil 1. Ahm t u t t one-—i ualf i - f  t i n e  e f t  bu-
t-nt , n .m r r v i m r g  about two—thin - it - - of t i t e  u - i - e t t l e a h l e  sm nl j d s , is di v m-r ted
L u a pr int ar\ - s e i t li nu g tank for scub i d r - u —i - - j u m r t t i o n . A 75— in l l i o n — g m l l n u n
Lt-ni tpo r~m rv holding I a goour  re i - c  f y i - -s t iu -  n-m t rung w a s  t - - dur tri g t i -  l en-— f 1 i - u n
se n s>m
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S m a l l  i n d u s t r i e s  contribute some organic nrrat t c- r and are- po te nt ia l
sou r-r e -s o f t o x i c a n t s  , oil , g r a i n  m - l em nn -m in gs , and i - ut i m e r h a r m f u l  n a t e - r i  a l s

M u n i c i p a l  w a s t e -  at Oregon C i t y  is  d i scharged  into ti-me Wilba nn ett e
River after secondary treatment. No particular problem is created by
t h is d i s c h a r ge , e x c e p t  t h a t  t he d e t e r g e n t  foam caused b y the  d i s c h a r g e
has  d e t r a c ted f r o m  at -st he- t i c  ap p e a r a n c e s .

Below Oregon C i t y , waste- s tota limu g about 7,200 FE front seven
municipal treatm emi t p lants are discharged to the Willamette River and
t r i b u t a r i e s  of the Columbia Subbasin. An a d d i t i o n a l  load of r aw sew—
age , estimat e d at 28,000 PR , is discharged from private- and public
sewe rs al om -mg t ine  w a t e r f r o n t  in  P o r t l a n d . These wastes  are b e i n g  re—
du e-r ed si g n i f i c a n t ly  cu e - i t  r e a r .

Be low the f a l l s  and t h r o u g h  the  P o r t l a n d  Harbo r  reach , n e a r ly  a l l
of the ire- a is urbanized , and the runoff carries sand , grave l , soil ,
toxic garden chemh-als , oils , animal waste , and other organic litter
throug h the storm sewers to the river. Since most of tine stornu—sewe r
flow occurs during higher river flows , adverse- quality effects are n o t
readily apparent , but se-dim e-nt deposited below storm—sewe r outfalls ,
f o r  examp le , m u s t  be d r e d ged f r o m  t i n e  harbor about ev e ry third ye-ar.

A l t h o u g h  the t o t a l  o rgan ic  and b a c t e r i a l  loads are not  known , wi t h
but rtm ~w- exception all shi ps , small craft , and houseboats discharge raw
s ew a ge -  to the r i v e r .  O t h e r , minor  amounts  of waste  n u - a t e - r i a l  re - s u i t
f r o m  m a r i t i m e  a c t i v i t ie s , bu t  on ly  oil  sp i l ls  have lnee -n spe ci ficall y
identified as problems .
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The f u t u r e  demand f o r  wa te r  q u a l i t y  cont ro l  and management is
r e l a t e d  to the  p roc edures , both  phys ica l  and i n s t i t u t i o n a l, nece ssary
to assure  tha t  w a t e r  q u a l i t y  is su i tab le  f o r  recognized  b e n e f i c i a l
w a t e r  uses.  Thus , th i s  “demand ” is somewhat d i f f e r e n t  f r o m  f u t u r e
‘ n eeds ’ as a p p l i e d  to q u a n t i t i e s  of wa te r  r equ i red  to sa t i s f y a given
use , sue- l i  as mun ic ipa l  and i n d u s t r i a l  wa te r  supp ly or i r r i g a t i o n .
The q u a l i ty  to be m a i n t a i n e d  to allow f u t u r e  use mus t be eva lua t ed  in
te rms  of t i - me  uses to be p r o t e c t e d  or e n h a n c e d .  The demands f o r  w a t e r  i n
p o l l u t i o n  c o n t ro l  are , therefore , directly influenced by use—oriented
w a t e r  q u a l i t y  o b j e c t i v e s .  Such o b j e c t i v e s  have now been e s t a b l i s h e d
f o r  ti -me W i l l a m e t te  Basin  by the D e p a r t m e n t  of Env i ronmen ta l  Q u a l i t y
(DEQ) .

W h i l e  the Federal  Wate r  P o l l u t i o n  Cont ro l Act , as amended in 1965 ,
requires that water quality standards be established for the tidal
s t r e t c h e s  of the  W i b l a m e t t e , the  S t a t e  of Oregon has adopted wa te r
quality standards covering the entire ~~~~~~~~~~~~~~~~~ Basin. Spec ial wa te r
quality s tandards  have been es t abl ished f or  Muitnotn ab Channel and for
the Willamette River. General standards applicable to the remaining
pub li e- w a t e r s  of the bas in  have a l so  been f o r m u l a t e d .  Exce rp t s  f rom
“ S t a n d a r d s  of Q u a l i ty  for  P u b l i c  Wate r s  of Oregon ” app rop r i a t e  to the
Willame t te Basin are presented in the addendum .

A
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W A S T E  P R O J E C T I O N S

The present water quality situation is summarized by  m a j o r  w a t e r -
service areas and by subbasins within the Uppe r, Middle , and Lower Sub-
areas to facilitate comparing and projecting future pollution control
needs. The major water-service areas are groupings of commu rnitios an -md
industries within a common sphere of influence , which constitute a c ant-
mon source of pollution . They are amenable to , and are expecte- d t o be
the c e n t e r  of , regiona l p l a n n i n g  and d e v e b o p m en t .  The four  m a j o r  w a t e r -
service areas (Figure l I - I )  inc lude  the  E u g e n e - S p r i n g f i e l d  area , t he
Albany-Corvallis area , the Salem area , and the Portland area . Together ,
they contain 80 percent of the t o t a l  W i l i a m e t t e  Bas in  p o p u l a t i o n  and
95 percent of urban and incorporated p laces. fr

Water quality in the Willamette Basin will continue to be prima rilr’
a f f e c t e d  b y mun ic i pal  and i n d u s t r i a l  w a s t e s .  Fu ture  water quality man-
age me n t needs a r e de te rm ined , in large p a r t , b y the magnitude of such
future w a s t e  p r o d u c t i o n . P r o j e c t i o n s  of raw w a s t e  p r o d u c t i o n  have been
made by u t i l i z i n g  p o p u l a t i o n  and economic d a t a  f rom A p p e n d i x  C- - E c o n o m i c
B a s e - - w i t h  t h e  ex c e p t i o n  of da ta  p e r t a i n i n g  to the pul p and pape r indus-
t r y ,  which  were t aken  from the  C o l u m b i a - N o r t h  P a c i f i c  S tud y .  P o p u l a t i o n
projections mire shown in Table 111-1 . The projections of raw waste pro-
duction are given in population equivalents (PE) for the years 1980 , 2000 ,
and 2020 in Table I b I — 2 .  The munic i pal  p r o j e c t i o n s  inc lude  the p r n uj e c t e d
population p lus an additional 25 percent to incorporate t i e  effects of
smal l  commerc ia l  e s t abli shnuen t s  and o t h e r  u rban  a c t i v i t i es  whic !n  add to
the munici pal waste load. The rural—domestic waste production i-s pro-
jected as equal to the rural population. Industria l waste pronh o Lion is
e s t i m a t e d  f o r  pulp  and paper , lumber  and wood products , food products ,
and otineu r manufacturing industries by servieue area ami d subbasin w i i e rc
applicable. For these industries , future waste production is d e t e r  inn n ed
by m u l t i p ly ing  the  p r e s e n t  raw w a s t e  loads by a g rowth  i n d e x .  Th e- - growt h
indexe- s are shown in Figures Ill—b and 111—2 for cue-li subare-t. for time
years 1980 , 2000 , and 2 0 2 ( i .
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Municipal , industrial , and rural-domestic raw waste production esti-
mates for 1980 , 2000 , and 2020 are presented in Table 111-2 . The pro-
jected raw waste loads are expressed in population equivalents to relate
di f f e r e nt  was te  sources  to a c ommon bas e r . This  eq u i va le n c~ app l i e s  oni~~
to t im-I o x y g e n - d e m a n d i n g  p r o p ar t i e s  of a w a s t e .

The most important quality effe tu t at present aad for soimn o t ime i n
the femt ure is the demand rn-- u J o  on the oxygen resou rces of t h e  r i vi -u r s- i--s - —

H tern . The oxygen demand of o r g a n i c  w t s t c - s  is the princi p al drain arm the
oxyge n in ii-- t t e r  . - \ l t l n o u g h  t ine q u i n t  ty of i n n o - g - u n i c  w a s t e - s  at present

U is s m a l l , t hese  w a s t e -s w i l l  become more i r n p o r t a m i t  in  t in futtmre - du3 t i - i -

-~ the antici p ated growth in  d i v e r s i f i e d  m a n u f a c t u r i n g .

______ 
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Table 111-2

Raw Wej rc I Ivt~JULI t ion

Waste Loads in PE ’s
1980 2000 2020

UPPER SUBAREA
Municipal 286,900 423 ,000 645 ,800
Indus trial

Pul p & Paper  900 ,000 1, 460 ,000 1, 820 ,000
Food Products 200,000 336 ,000 500,000
Lumber & Wood Products 4,600 3 ,900 3 ,700

R u r a l — D o m e s t i c  53 , 100 51 , 500 47 , 300

M IDDLE SUBAREA
Munic ipa l  433 , 800 592 , 100 820 , 800
Indus trial

Pul p & Paper  957 ,000 1,298 , 000 1, 611 ,000
Food Products 969,000 1,368 ,100 1,959 ,000
Lumber  & Wood P r o d u c t s  242 , 600 304 ,600 313 ,600
Manufac tun rin g 2,200 3 ,100 4 ,800

R u r a l — D o m e s t i c  90 .670 82 , 300 72 , 300

LOWER SUBAREA
Municipal 1,195 ,100 1,684,600 2 ,637 ,300
Indus trial

Pul p & Paper  530 ,000 728 , 000 853 ,000
Food P roduc t s  162 ,000 228 , 000 338 ,000
Lumber & Wood Products 167 ,000 211 ,000 219 ,000
M a n u f a c t u r i ng  7 , 500 14 ,000 30 ,000

R u r a l — D o m e s t i c  88 , 100 123 , 500 180 , 200

TOTAL W1LL.-\1i-lEr1-E ii\ g i N
Municipal 1,915 ,800 2 ,699 ,700 4 ,103 ,900
I n d u s t r i a l

Puxl p & Paper  2 , 387 ,000 3 , 486 ,000 4 , 2 R 4 ,000
Food P r o d u c t s  1, 331 ,000 1,932 , 100 2 , 7 m t 7 , 000
Lumber  & Wood Products 414 ,200 519 ,500 536 ,300
Manufact uring 9 ,700 17 ,100 34 ,800

Rural—Domes tic 231 ,870 257 ,300 299 ,800

L-  
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P R l ~~~~C 1 P . \ L C ’ A S f E  S O V R C I - ~~S

M u n i c i p a l  was  te- s o u r c e-s w i l l  t c u d  te - m b u - e - m u n ue - n i- ir e cone-c- nu t r u t  ed in
t in e -  f o u r  l a r C e -  s e r v m c e -  a r e - a s  of t i n e -  b a s i n .  The- d o n i i m i a m - m L s o u r c e - uut rui mnu nie - -

ipa 1 was te - s w i l l  c e - i - n t  i m i u c  t o  be t he- P o r t  l a n d  S e r v i c e  . \ r e - - .m - w - l u i e i n  i r ue - lude - s
t h e  u r h a m i  p o p u l a i i e n n of hu e -  l’ u a l t m t i n  S u b b a s i n  . \t pm ~ se - t i t  , a m u p r o u - u i u u t m t i - - l v
51 p t - r e - e m i t  o f  t h e ’  w a s t e s  g e n e r a t e d  i n  t i n i s  s e r v i c e -  t i r e - t n  go dire - c t  1~ t - H.
the - C o l u m b i a  R i v e r , and i n  t h e  f u t u r e  at ~e-t n s t this p c re - e-n t mnuc w i l l  c i - u nu—
tim m ue to be discharged , .n ft e - - r tre atme -tut , 1 ’  t iu at rive r -

In the Wi] l am e t t e -  Basin , t i - m e ~ u I ju ~~~~~~~~~~~~~ i i u d n i s t r v  d i t ~ch mn rgcs a
r e l a t i v e ly  s u b s t a n t ia l  w a s t e  load to ti - me- s t r e a m  s\ - s t e  S i n c e  t i - m e  ~i c e - u —
r a e -v  of p r o j e c t e d  f l o w  a u g m e n t a t i o n  n e e d s  m i  t ln e  r i v e r  svste - uuu r e - s t s  p r i —
man ly upon t ine  s o u n d nes s  of i n d u s t r i a l  p r o d u c t i o n  p r o d i e - t i e n e , p r o j e - — —

t i ons  of pul p and pape r produc tion rates establishe d by t h e  most r e c e n t
comp rehen sive study available (tine Columbia—North Ftici f ii -- S tud’u ) we-re 

- n
s u b s t i t u t e d  f o r  t h~~s~ of ti-me W illamette Basin Study

In ti e- te - m i m i n ,g w a s t e  l e u a d s  b a s e d  up n~n p r oj c - e - t e d  i n d u s t  r i - m m  1 gn u-t I h ,
t i-me f u l l i - u w i u g  u s s u m p t i o n i s  W e t e -  u s e d :

I. Tinere will be’ no f e u t u r e  g r n n w t i u  i u n s u l f i t e  p u l p i n g .

2 . Croumidwood and su~ f a t e  pe m i p laig will s h ar e -  imn I umc u ru -c r o w L h

in t i-me s n u e - -  pr ~ r t ions  t imey now e-xl n ihi

3. Tine- ftuture mix he-tw e-en h ft u c H e  -2 a m i d  unb l e a c h e d  p u l p w i l l  e qu a u I
th m m t e xpec fuel for the Pnc  i fic N urt iuwe -st by 2020 (tO per ce- - u - mt
h l e i chie -d) , with I he mix u)Ve r tine m i t e  rveni u-mg y e !  r s  de t e r m u u i n u e d
b y l i n e a r  i n t e r p o l a t i o n  f r o m  t iuc- p re sen t  n - m i x .

5- . The- l o c a t i o n s  o f  f u t u r e - -  p u l p p r o d u i c t i o n u  w i l l  a p p n u u ~ i m u u t n t e - p r e s —
e n - m t  l i - i - c a t  h i - u n s .

5 .  F u t u i r e -  i n c r e a s e - s  i n  p u l p p r o u l u c t i o n u  w i l l  be c u u u e - c r t e e i  t o  p a n e - n .
-\ L p r e s e n t  , t i - m e -  bas i n is ;u lie t e xp -r t e r of pu I p . 11

6. flu e ce -ssa t i o n  of sui ii i t -  pu mi p i ng at ti -mt- C r - u - - u i Ne- 1 l e - r h u e  in p lan t

in Id-s i Li i n n , Or -gon , wi  i I i-me- pc nn - na ne-m u t -

7. fine foll or- i ng rates of p r e - d ui -t ion of oxvge-n—d t-ma m iding n~ m me--

was te- S per unit of product , expre ssed as po umne is of f i v e -i - —d ay

BUD per dai iv p r u d n m c  t ion of paper arid pulp amid/or greutidwood

in  to n s , would be rep r e - - s e - n i r u t  i vi -- of N il l i t t l e  t t i- V a l l ey  m i  u s
t i s  of 1980 an d  t i n  - r e a l  t or. line - s e rates mr - btnse -d on ti ne ’
t i s sump t ion t h a t  p rop t -r  in —p l a n t  c o nt  ro l s  and cite -n i cal re cov-

ery w i l l  be in operation.

1 11-h
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U n b l e - - n e - I re e l  Kraft per i i-m mine - i paper 25
Ii i- - c  m e d  1< r.m ft p u l p  -muriel p-m m per 65
Ste m ie - g re-n utm ielwooel I S
R e - f l nc r gr e - i - undwood  30
He-ne - lice - i still ite pu m i p tmnd paper 85 to 125
Cri b l e t ne - b ed sulfite- pulp a n d  ptlp e- r 110

1/ Time hi gh va i ue of I iu i n-i t inge- w u s  oh Inn i mie -d be - disc u n— n- i ons
ce-i t im consultants te) t he- pul p -mind pt up e r indus try ti - n d e t e r —
mine -  wash- product ion r a t e - -s as s u m u u u e - d  r - l i - n i - - n - e -- n t a t  i v e -  UI
fut lu re -  p n e - n d u m e - t i o n  i n  t i m e -  I- i- i I l t i u n n e - i t u -  V a i  i c - v . This va li m -
w a s  m u s e d  in Li i i -  ma I vs  is

The e - u x v g u - u u — u i e- -una n u d i n g  c u n s  f e - s b a s e d  n u n L im e - t u n e - g o i n g  ass~i!;~ t u t  i ons used
i m  t ime  w a t e r  q u a l i t y  f l o w  i n u u - n l v s i s  f o r  L i n i s  s t u dy  n e - p i e - s e - u t  o n l y  t i n e - -  c- i- m i—
d i t i u i - n s  f o r  f l u e - a s s u m e d  e - e - O u i O m i C  p r o j e e  t i e - -  i s .  P e r t i n e n t  p o l i  c i c - s of t i n e
S t a t e -  of Oregon  ant i  c o n s i d e r — n t i o n  of  a i r  ~~ud u - i n t e r  qua  l i t v  p a m t n r u u - t u - r s  as
we-r U as l an d  a m i d  w - u L e - - r  t n v a i i n b j  l i t — -  w o u l d  re - s n m l t  i m i  l e - m r t l u e r  r e - f i u u e - - u u e - n t s
in t h e  anal y sis.

The food~ p~~~duc ts induis t rv will e-o rn t i m i u e  fe - i -  grow- tbroug inou t the
b a s i n , and  the  c a tm i ng  a t -m d p r e s e- r v i n g  eu - c t  or  is e :- :p ected to  j r - m e- r e - tise
app mo :-t i nn a t e l v  three ami d o n e — i u a l f  t l Iune - 5 by  t i m e -  c -nd  of  t i me p r o j e c t i o n i
per l u d  . It should be n o t e - r d .  n i - i - ce - c- ye- r , that c u e - - I d u d  p ru d e - m i - n- waste - -

proje ct ions si-mown in Table 11 1—2 do not ret l i - c t  t i u i s e : - tp e e - t e d  tu ne -re - a c e
in overall pr oduction , because f lue -se -- prom -ess ing wastes can I t i r - ce - lv be
t re-ate-id by t u e  same s e - s t e m s  u t-n d f o r  m u n c m u u  I c i p a l  c- f  f b e n t -s . Tine - r e f - r e ,
i t  is e:- :pi- - i- - L c d  t i - m a t  a g r e a t e r  p r o p o r t i o t  i - f  t h e s e  \-:miete -s w i l l  li e- t r e -~~ L i -  C
b y j o i n t  m u n i c i pa l  f a c i l i t i e s  r a t h e r  t i t a n  b y - - ic l~~m r a t e - i r n d u s t r i al  t r e - a f -
f l ue n t  plan ts.

The- lumbe r - u n d wood _p~~~d n n e - t s  i m ie lus t ny is cxpeut t e l  to dc-c line ove r

the pro jection p e r l e - i d . S in e - i - - t i - m i s  i n d n n n - n t r v  15 - n i s e  r e q u i r e - - i  t i - u providt -

proper r t reum n- e-n n t , i t  i s  no t  e xpected t n  i u a v e  n n u u m e h  n - f l u - n t  on eve-- n - u i  i

wun te r qua  ii t y i ni the has in - I -

The- c’re -tnt es t re-i a tjvc ine - n- i- - n si- - in i t u e - f e - m e t r u - n i  a c t i v i t y  m c  e- : j u u c t e d

t i - i -  ice -un in t l ~~ ‘‘o t I u e r ’’ n u a m u m i H n c t t m n i ~~~ i m i d u s t r i e - - s .  T i m e - po t e t i t i n i  w m s t e -

p rob  I t-ms u i - i n ic - in r’ uiv C c - s e - u  It tire - - d it fit - i n I I to ciutun I i I u - -~e- u e  I el i t h e  g t e - t i n
v i i i  o c u n e - m r  t l n r n i c r g i n t i u i - - e - s t a h l i s l n - u - t u t 0! sc u ll  I I  u.uc )fl ce-rns e-e-- I u - i - n-- u - w i - t i - - _ u u m t —

p u t  c a n  i n u g i  c t u  1 i y he In - mm n el le e - I be - nutu tii c i li -mn I t n - i - -a t ri - - n i l I - n c  m l i t  ie- s . H - n  in ,

c l - n t  re i i i  m i c e - - onus t be n t u e  i - u ]  t i n  t i me - w- I t e r 
~
s i -  1 i iii t~~ t~ cu i - uut ro 1 m m nit t t u t ~ I I n u s

t i m n-C nine - - t hat m I I ce- - is I c - ni -  I re - i - i -n t m et se- d i vi - - n - se- so nm ne - i --s vi 1 1 i- i- - pr - p n I v

I n  n di e - d . I I
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P r e s e n t l y , f i v e  f u e l — f i r e d  g e n e r a t i n g  p l a n t s  of 5 ,000 kilowa tts
or more are o p e r a t i n g  intermittently, using river wa ter for cooling
purposes. Tin t - v  are operated maini in ti-me win t - r  when temperatures
are low and s t r e a m f i o ws  are h igh . These p lants pose n-mo ce - titer qualit y

problem s at prese re-t , and are riot expected to create any in fine future .
Potential development of thermal—nuclear powe r plan ts needed in tine --

basin c-i l l  r e q u i r e  c a r e f u l  p l a n n i n g  to p r o p e r l y  p r e s e r v e -- wa t e r r e —
sources in d ti-me environment. A number of nuclear powe r plant sites
are being studied. A research project is curren tly under way to de-
termine the feasibility of using water warmed by thermal plants to
b e n e f i c i a l l y  i r r i ga te  f a r m  land .

Irrigated acre-age is expected to expand si gnifi cantly throughou t
the basin. Proje ctions show that tire 1965 level of 244 ,000 acre s will
expand to 430 ,000 acres by 1980 ; 850 ,000 acres h i -  2000 ; ami d 1,000 ,000
acres by the n--ear 2020 (see Appendix F——Irrigation). Since flue es fi—
ma t e d  land ava i labl e for agricultural purposes will be 1,371 ,000 t ncres
in) 2020 , a very hi gh dependenc e on irri gation for agricultural produe- —
tion is envision ed. Diversion re --quirements from surfa ce—c- ti ter supp lie s
will reach 1 ,950 ,000 acre—fe et per n-ear by 2020 , and associa ted re-ter m
flows are t-xpected to be 890,000 acre—fee t. Because of the c litn u a ti c
reg ime and i r r i ga t ion p r a c t i c e s , water quality problems res ulting fm em t
re-turn flow should con tinue to be minimal. Howeve r , seasonal lua u-i
streamfbow resulting from depletions of th is water mae- cs- c-li af le - - - t tine-
abili ty of the water resource to serve the uu e - - c - d s  of t h u  fi si ue m v , ree-re—
a t ion , and wa ter quality uses.
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S U B A R E A  E V A L U A T I O N

In the l-iillamette Basin , the protection and enhancement of instream

uses , bo th present and future , determine the necessary future demand for

quality control. The following subarea presentations give the primary

considerat ions fo r  f u t u r e  pro tec tion  of the wa ter  resource f rom a qua l i t y
standpoint .

UPPER SUBAREA ‘

~!ap 111-1 ) j
’
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~~~~~~~~~~~~~~~~~~~~~~ ç
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The Upper Willamette Subarea includes the Coas t Fork , Middle Fork ,

McKenzie , anti Long Tom S u b b a s i n s .  Muricipa] and industrial water sup-

p lies , production of salnonid fish , and recreation are the princi pal
quality—demanding uses . Irrigation and stock watering, uses of lesser

ex t en t , are growing fas t , bu t  impose no a d d i t i o na l  q u a l i ty  r equ i r emen t s .

L~~~~ _ _
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The p r i m a r y  c e - t i t e r  q u a l i t y  o b j e c t i v e --s ore  h e n C e - -  r e l a t i n g  to  d i s - -
solved oxygen , temperature , and b~nc te - n a .  l - l a i n t e - na nce  of a dissolved
oxy g e n  level of at  l eas t  7 mg/ i  t i m r o u g - m out  the - w aters of t - m . e Lp p e r
Sub -mire - a is necessary m i  view of the large-- p art the are- I p ine-n-- in nuiin i —
tam ing salmon runs . In spawnhimg ire-as , i n i f i u e r n e - u e - s  t i - m a t  r e - s u i t  in  a
de- -i - i n tiot u fr uit oxygen saturation should be- e- ]Jm un i noted. F .. e- e Pt in

l o w e r Long  Toni Rive r , where -  n a t u r a l  c o t r d i  Li eu — are - not sui t~~l l - , ~ u m .

w a t e r  t e m p e r a tu r e - s t h a t  do no t  ex c e ed  70 d e - t u r e e -  m a y  be i - c n n - i c e -  mu d - n
d e - s i r a b l e  f i s h e r- ’  o b j en c t i v e ; t i n e  ue - i - i r rm — w’a t e r  go r e  f i~~h in  t i e -  iej -:i- r
Long Tom do no t  impose as s t r i c t  a t e - t u n p e r u t - m i r e -  r e q c u i e - n - e- - t .  B a -  t i ~ i - l
concen t r a t i o n s  b e l o w  1 ,000 MiH ~ pe r  11th intl shee-ild be-- e- t ab l i s : m u  2 si e - r

c e - r  possible -- . In reservoirs whie-uli have c-x te --urs i ’ t scu e - r ca ’  e r — c e -i- ni ne -
recreation , ti-me bacterial objective-- is cr1 t i e - i - i -] . L e - u c i - i - r i t ’g t h u  b a e - t i -  -
n a b  density of the Li-iliamette near Eugenic- , i n  p a r~~iu wia r , e - u n i ~ t d  t i - i t  ; i ce-

desirable wa ter—contact recreation for time - lore-i-- pe --p b i- I -n of - t i e r
Eugene—Sprin gfield area.
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~f iu ~ i u l t u r e  n e - e - - d c  of the  L pp e- r S u bar e - n are- :  t h e  p r i - u ç n -e- r con t re u l and
itt ~n i m O t ’ - n i - n t  n i t  t h e  e- n n - i t e n - ;  g e n e r a t e d  l I e - r e -  as s p a t i a l l y  d i n - t r i l n w t e - u , in a
tu t i n u n e  r a d e q u a t e -- t o  un It m t - m m  h i g h disso luu- d on-I -ge - t m  l e - v e  i n -  and low b a c t
r i a l  c n - i u c e - n f  r a t  i o n s .  Ux v gc-n — d e m a n d ing  w a s t e - s v i i i  o r i g i t a t e - -  p r i :u m r i  l Y
f r o m  f o o d— p r o c e s s i n g  p l a n t s , w i t h  p u l p  and  pape r a m a j o r  secondar-
se-iu t c i - - . l i n e - - s e  de~ i- e l op n n e r n t s  a r e  e xn c c t e - .i t o  be- I o c a t ec :  i n  and  a r o un d
t h e  L u . g e n i e — S p n i i m ~u f  i e - n l d  a r e a .  S i i n u i l t u r i v  , E t oj o r  p o p u l a t i o n  g r c u w t h u  c1 11

ce -nc r in t i e  l u g e -n e —~~p r i n g f i e l d  o r e -- t i , p o s i n g  t i n e  m a j o r  hoe -  ten -md
t h r e a t  t o  t h e  r i v e --r .  In a d d i t i o n , r e u -r e a ti o n  deve i o ; n i n e t t s  i n - c u d ros-
e - - r y e - i - i r s  w i l l  be a n o t h e r  m a j o r , g r e - i - w i n g  s o u r c e - of u u a t e - i ~ t j e - l  b a c t e r i a l
p o l l u t i o n . l i n u s , tl ue needs for caste mi-mn t t m g e - r nit  w i l l  be c o n c e n t r a t e d
on t h e  L i l  I tin - m e-- ftc Rive r hclc i -w i-~uue -i- - nn e - , b u t  n - me - - c- d c  w i l l  n l S O  e x i s t  on t Im e
r e --c r c - n t  ion rese -- r y u n i r s  and 0:1 t h e  M c k e n z i e - -  be low t u e  pu l p n -.. i l l .
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MIDDLE SUBAREA

The Middle  W i l l a m e t t e  Subarea inc ludes  the  S a n t i a m , Coast  Ra r mg e ,
and Pudding Subbasins . The principa l quality-demanding uses of waf e r
are for salmonid fish , municipal and industrial water supp ly, and nec-
reation . Considerable irrigation demand for surface waters also exists.
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The p r i m a r y  w a t e r q u a l i t i n  o b j e - c t i v e s  are those re lating to dissolved
oxygen , te m p e r a t u r e - - , and  b a c t e r i a .  M a i n t e n a n c e  of i--n d i s s o l v e d oxy gen
leve l of 6 mg/I in all w - i t e r s  not  o t h e r w i s e - u n s u i t a b l e  b y r ea son  of t e r n —
perat ure is necessary to fi sin production . In the  lowe r s t r e t c h e s of
R i c k r e -e - n l I  Cree k and M i r y s , L u c k i am u t e - , P u d d i n g , Y a m h i l l , a n d Ca i apoo i a
Rivers , where sumnuer temperatures customaril y exceed 70 degrees F, a t
least 6 mg/I 01 disn -olvc d o x y g e n  a re -  required in o r d e r  to - i c c o n r n o d -n t e
f i s i n  pas sa ge  n e e d s .  S t r e ams p r o v i d i n g  w a t e r - c o n t a c t  r e c r e a t i o n )  s h o u l d
maint ain bacterial concentr -ltions of l e s s  t h a n  1 , 000 MON p e r  100 ml.
Attt iinrnent of this objective - on ti -me W i llam ette River is hi ghl y desirable ,
b e e - t r u c e -- t he  r ive r has m h i gh  p o t e n n t i a l  to  m e e t  t i n e - N i  d d l e  Suba rea  ‘ 5 w a t e r
re-c r e - - n t  ion  n e e d s  and he -ca use -- of the  co n c e n t ra t ion  of p o p u l i  t ion  a Ion -m g i t s
b an k s .

~~~ 1 11— 12
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In the- future , needs for wa ter quality contro l will be more wide-
spread in the Middle Subarea than in the Upper Subarea . Pul p and paper
wastes will dominate tine oxygen-demanding loads to the watercourses ,
althoug h food-processing wastes will also contribute sizable loads .
These wa s t e s  w i l l  be d i s c h ar g e d  in severa l locations , primaril y to the
W i l l a n n e t t e  R ive r  but a l so  to some t r i b u t a r i e s .  These was t e s  mus t  be
h a n d l e d  properly and in concer t with flow management to meet ti-me oxygen
objec tive throughout the system .

Population growth also will be scat tered , with large population
concen trations near reservoirs. Wastes from these concentrations will
pose a threat to the bacterial and dissolved oxygen standards , and will
create a major need for adequate handling.

Stream temperatures become a problem in this subarea. There is a
s i g n i f i c a n t  need not only to properl y manage heated waste discharges but
also to n-manage the quantities of flows and reservoir releases to maintain
temperature standards .

LOWER SUBAREA

Map 111-3

— 
—

I’. N ----

v - -  - i- - :-n - n -n- n - n -n n- .. .n :n: ~n~~ __ -- .. 
- u~~~~~- - .

9 P’ ’ ~~’%~ r—

i~~~~u o ~~ 
n~~~~~. -\ .

~~~~~~~~~ 4n n- - ii — d~ - - n n : - n n n~~~~’ - - - A A 
~~~~~

The Liwe- r u~ i i  1~rnue - - t t e - Suba rca i n c  l i n d e - s  t I -me - T u n l a t i n , C l a c k am a s ,
CoLum~~ii , t r a ct S andy  Su h h a s i n s  . - \ s i n  t inc U pp i -- r  a n d  ‘ n dd le- -i- n i h  n r e - -- n s
the  p r i n c i pa l q u u ; i l i t y — d e m a n d i n g  cisc- s n i - f  w a f e r  a r e -- I - - n t h e  pas ie - e n i -I
n— ti ho ni d f isbn , tnu u n i  i c i pa 1 one -i i ndus t n i  1 c~r t e- - n s i n p p  I c , a n - i  en e n ci t i on
I r r i u n a t i o n  demands  e-i r e-m s l i c :n i t  e x ce nt  i nc local -mi re -- m is .
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Because of tin e nature of uses , tine p rinnanv water qualit y objectives
for the- Lower Subarea are those relatin g to dissolved oxygen , tempera-
ture , and bacteria. Maintenance of at l e a s t  6 m g / I  d i s s o l v e d  oxygen ,
and saturation whe re possible , in Lice entire Clackannnas and Sand y R i v e r s
and in the  reach  of t ine T u a l a t i n  Rive r above Rock Creek  (RM 38) i s
r equ i r ed  f o r  anadromous  f ish spawning . In reaches such as the  T u a l a t i n
below Rock Creek and the Willamette , where n a t u r a l  summe r t e m p e r a t u r e s
and h y drau l i c  c h a r a c t e r i s t i c s  make such an o b j e c t i v e  unreasonable , a
min imum of 5 mg / l  mus t  be m a i n t a i n e d  to p e r m i t  anad romous  f i sh  passage

— to higher quality tributaries.

The max imum t e m p e r a t u r e  c r i t e r i o n  for anadromous fish life i n  t he
lowe r Wi l l a m e t t e  and T ua l a t i n  R ive r s is 70 de -gre -es F. I t  s h o u l d  he
r e a l i z e d , however , ti -ma t such a temperature leve l will be difficult to
m a i n t a i n  in  t b - m e  lowe r Tualatin without substantial increases in flow .
On all reaches of stream s used for water-contact recreation , bacterial
concentrations should not be g r e a t e r  t h a n  1, 000 NPN . A t t a i n m e n t  of t h i s
o bj e c t i v e  in  t i ne  lowe r W i l l a m e t t e  and lower  T u a l a tin  Rivers will hel p to
realize tine recreation potential of the Lower Subarea . For decades , the
recreation resource has sutfered because of poor water qualit y .

Althoug h no specific objective can be set to eliminate slime s and
nu i s a n c e  g r o w t h s , r e d u c t i o n  of the  nutrients and settleable solids must
be effected in tu e lower Tualatin and lower Willamette Rivers to reduce

such growths .

-, 
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ALTERNATIVE MEANS TO SATISFY DEMANDS

P r o v i d i n g  w a t e r  q u a l i t y  s u f f i c i e n t  to  a d e q u a t e l y serve  t h e  r i v e r
s y s e c n u u ’ s f u n c t i o n s  of w a t e r  s up p l y ,  f i s h  h a b i t - m i t , and rec re -i-at ion l will
r e q u i r e  a c o o r d i n a t e d  p r o g r m m t n  of w a s t e  r e d en c t i o n , f l o w  r e g u l a t i o n ,
app l i c a t i o n  of waste-controlling techniques , and a s y s t e m  of coopera-
t i v e - m a n ag e m e n t  of the watershed for pollution control. Following is
a sunuinnary of t i l l  t b - m e  m e a s u r e s n e c e s s a r y  to preserve the basin ’s water
q u a l i t y - - sp e - c i  f i c  s t a t e m e n t s  as to wha t s h o u l d  be done , and  b y whom ,
t o g e t h e r w i t h  the  pri orit y of various requirements , and a generalized

A 
estimate of ti-me investment and operating c o s t s  t h a t w i l l  be required
to sustain the envisaged program .

A compe l l ing  need is c o o r d i n a t i o n  of the activities of all agen-
cies which have a responsibility within the program. Among these , the
Department of Environmental Quality (DEQ) and the Federal Water Pollu—
t i o n  Control  A d m i n i s t r a t i o n  (FWPCA ) are the paramount  s t a t e  and Federal
ag enc i e s  among the  n-many g roups  hav ing  e i t h e r  a r e g u l a t o r y  or effective
interest in pollution control in the Wnill aninette Basin.

The m a j o r  s i n a r e  of t h e  r e s p o n s i b i l i t i e s  f a l l s  on t b-me DEQ , the
State of Oregon ’s regulatory arm in m a t t e r s  i n v o l v i n g  w a t e r  p o l l u t i o n .
w i t h i n  the  f r a m e w o r k  of Oregon Law , the  Oregon S t a t e  W a f e r  R e s c i u n r c e s
Board is r e s p o n s i b l e  for determining wha t uses arc to be made of  t i - m e
w a t e -- r s  of  the  s t a t e . The r e s p o n s i b i l i t i e s  o f  t i - me  Board w i t h  r e - s pe c t
to water quality , then , inc lude b o t h  e s t a b l i s h i n g  base  f l o w s  e s s e - n i t f O l
to  q u a l i t y  c o n t r o l  on h e a v i l y used  s t r e a m s , and svnnt l n e - sizing th e - - v a r i -
e t y  of  w a t e r  demands i n t o  goals  fo r  w a t e r  u s e .  These goals u l t i m a t e ly
de termine water quality objectives .

FWPCA is responsible for ob taining , a n a l y z i n g ,  and dis seminating
inform ation regard ing w a t e r  q u a l i t y ,  f o r  a d v i s i n g t i l l  F e d e r a l  w n t e r

• managemeni t agencies on necessary practices re-- l e va n t  f e - u  po llention con-
trol , fe-u r revie-wing grant app lications involving construe - tie -- mn of w- us ce --
tre un tment facilities , and for providing modifications t o  tb -me conupreiien—
s iv e p lan for pollution con t ro l that will maintain its u t i l i t y  i n  t ine
face- of cha nging conditions.

bi ac b n of  t i n e  p r i v a t e -- and p u b l i c  i n t e r e s t s  i n v o l v e d  in  l a n d  us e - — t h a t
-
~~ a f ~~e- c t s  v i L e r  q u a l i  tv has a re-cp ons ibi litv to deve-  lop  and i n n u p l e m e n t

practices witicl u limit water poll u tio n re-sui ting from its ae- tiv i t t i - -n- - . 
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W A S T E  T R  r M E N T

Waste reduction throug h effec ‘ye tnu-ient is ti-me critical require-
m en t  for an effective water quality management program in the Will amette
Basin .

The imp lementation and enforcement p lan for the public waters of
the State of Oregon requires tha t all municipalities and industries in
the Willamett e Basin provide a high level of w a s t e  t r e a t m e n t . For those
not a l r e a dy  p r o v i d i n g  secondary treatment or its e q u i v a l e n t , suc h t r e a t-
ment must be in operation by July 1972. Under state legislation enacted
in 1967, a waste discharge p e r m i t  sys t em was i n s t i t u t e d , e f f e c t i v e -- Jan u-
ary 1, 1963 . This legislation , among othe r things:

prohibits after January 1 , 1968, without a permi t from
the San i t a ry  A u t h o r i t y  (1) the d isc h a r g e  i n to  the  wa te r s  of tine - -
state of wastes from any industrial or commercial establishment
or activity, any municipal sewerage systeu nu , disposal system or
treatment works , or any domestic sewerage system serving more
t h a n  25 f a m i l i e s  or 100 persons , ( 2 )  the c o n s t r u c t i o n , i n o t a i l t i -
t i o n , m o d i f i c a t i o n , or operation of an-my munici pal sewe rage- sys—
tern , disposal system or treatment works , or domestic sewerage
system as defined above , (3) ti-me increase in volume or strength

I any wastes in excess of permissive discharges specifi ed unde r
an e x i s t i n g  pe rmi t , and (Li) the construe -Lion , ins tallation , oper—
at non or conduct of any industrial , commercial or other estab—
listnm ent or activity or an~- extension or modification there --of ,
the operation or conduct of winicii would cause ann incre-ase in the
uischarge of wastes or the alteration of water quality not Ian- -
fully au thorized; ” and i - i -  . . . requires each permit holde r to
ri--po r t periodicall y to the Sanitary Authorit y regarding amoun t
and nature of waste effluent being discharged. ”

The sing i e , mos t necessary element to end existing pollution in Line-
Wjllamc tte Basin is the inmediate installation of waste treatnn ent facil—-

r - ities at all pul p and paper mills presently wi thout them , Loge-ther wi th
equi pmen t to con-idense and burn , or othe rw ise - dispose of , sulfi te - - waste --
liquors.

Long- term waste treatment needs will impose a contin u u i nu require - ’-

mon t for treatment p lan t construction . The substantial grow th of popun-
tation and indus trial output will be a source of sustained pressure on
tre- i tm on t cap abilities. Obsolescence of existing plants will cause
tr e - ntm e nt n e-c- i - I s t o  become incr ensing l y acu te during the c-an n- 1980’s
whcn a lar ge- number n i - f  plants built in the late -- 1950 ’s a n-md n -t in y 1960 ’ s
will requiri- ne --p lac ement. In most  a r e - a s , h i g iner d c - g r e - c - s  of f r e - -~n t m e n t
will he nece -s - - m - n r y; advanced waste t re --a tunnent is last becon iuing a n -m e-ce --sc i t y

in the densel” popula ted Tua lu n t in Subbasin.
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Providing adequate treatment facilities will require a sustained pro-
gram of investment by the communities and industries of the basin. To
abate existing pollution in Portland Harbor will involve an estimated cc-
pe-nditur e of $23.6 million , based on current prices and divided almost
equall y between munici palities and pulp and paper plants. Wh ile  ti-mis
leve l of expenditure should suffice to reduce the most intme diate source--s
of pollution , an-mother $24.5 million will be required to: (1) bring all
existing waste treatment plants up to an acceptab le degree of efficiency ;
and (2) provide secondary waste treatment for all pulp mills. Thus , a
waste treatment investment of over S48 million by residents and industries
of the Willamette Basin will be needed between 1961 an-m d 1972. In addition
to the construction and financing costs of these improvements , operation
and maintenance costs of about $3.6 million annually for caste trea tnnent
facilities may be antici pated.

To maintain a proper level of t r e a t m e n t  e - - i f i c i e n c y  t h roug h necessa ry
p lant rep lacement and expansion , and to provide the advanced w a ste -- treat-
ment ti-mat will be required in the Tualatin Subbasin as a result of popun-
lation growth , an additional investment of about $57 million will be -- re-
quired by 19$3. Annua l operating and maint enance -- costs for ti -mis s\-sferi
of waste treatment p lants may be- expected to expand b y anot inen $4 million
by 1985 .

In tot al , then , an investment in waste - treatment announuting to about
$105 n-million over two decade -m s must be provided if t h e n  qualit y of t b-me
Willamette is to be ne-stored and maintained. In addition co tine average-
annua l increment of  more t i -man $5 mi lli u u u t n u depreciation and -m n un i - o r t iz a tion
expenses , o p e r a t i n g  and maintenance costs will rise by ro n igt u lv t h e -  stone

amount. Tine levels of invest inuent ce-i -ill not be- eve n l y distribut e -e l , with
close to 30 percent required as soon as possible in order to abate exist-
ing pollution . -\nuother large investment will b -me - - requir u- d in t i-me L)80’s .
as the inventory of existing waste treatment p lants is dep ie -L eel by euhseu-
lescence. Table IV— 1 presents ge--neral ize-d cap ital costs for t r e - a t u n n - n - m t
based on projected waste production which will be incurred during t he-
period from 19~ 3 to tine ye-ar 2020.

Severa l points should be noted in mn ssessini g tine magnitude- n i - I n e-
qui red W I  e— t rca tment i n i - c-c -s tnnnents . A gnioel p o r t  ie - ’ cn  o f  lie inunued ian
nneed has alread y been bud geted--b y mun ui ci p a li t i e s constructing an -md plan u-
ning additions to t r e a tmen t  works and by pul p and paper mills prepar ing
to meet the DEQ ’ s r e q u i r e m e n t s .  T e c h n i q u e s  e x i s t  to  l e s s e n  t re- tn t n ce - - u it
co sts. l’he --se - include the combination of tr et ntment capabiliti e s among
e- onn mcl ni  t fe-s and j u u d u ~ t nics , and t li - Ins Lab Ia t ion of 1uro ee-ss C O ni t r i -  Is
tha t les sen waste vo lumes of industrial p lan ts. Improve-me-n uts i n  cm - i s te-
t r e - - i tment technology which are present Iv being ul e-veloped hold t ine pr u - -~ -
pect of l owe r unit costs as well as hi gher efficiencie s , f l u e -  a s s e s s m e n t
pre--senited is no n i - n or , - t i -man an c-st imate -- , in l~lh dol Inns , at tb -c costs of
prov e- cling effective- waste- tr c-titn n c ni t wi fi n ti le - n e -  tb nni d~ nnnne - f ‘‘rganiz ation a l
st r i -nc tin r e - t lin t pre-sent Iv prevni ii in tin -c i-i i l l  tnme L t e - -  h a s  in - i .
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Table IV-l

Eatimated Treatment Cos ts fo r  Organic Wastes
f ~~nicip a l  and Industr ia l Sources

1985—2020

C A P I T A L  C O S T S
M u n i c ip a 1~~/ I n d u s t r i a l

UPPER SUBAREA
Eugent’-Spring field Service Area $47,700 ,000 $15 ,100 ,000
Rema i nder of Subarea 11 ,300 ,000 - 

—

Subarea Total $59 ,000 ,000 $15 ,100 ,000

MIDDLE SUBAREA
Alba ny-Corvallis Service Area $32,200 ,000 $ 8 ,860 ,000
Salem Service Area 42,900,000 1,990 ,000
Remainde r of Subarea 26,900 ,000 13,160 ,000

Subar ea To tal $102 ,000,000 $24 ,010,000

LOWER_SUBAREA
Portland Service Area $i85,000 ,000V 1l~~830~ 0O0

3f
Remainder of Subarea _ZL~~~~

O00 0—

Subar ea Total $192 ,350 ,000 $1 1 ,830 ,000

WILLANEI’TE BASIN TOTAL $353 ,350 ,000 $50 ,940 ,000

1/ Includes industrial wastes which can reasonabl y be expected to be
treated in ~ municipa l plant .

2/ Includes cost of treatment facilities discharging to t h e  C o l u m b i a
River--approximatel y $100 ,000 ,000 .

3/ Does not include industrial treatment facilities disch arging di re ct l~
te the Columbia Rive r .

IV-5
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F L O W  R E G U L A T I O N

Waste treatment alone canno t provide the  leve l of q u a l i t y  t h a t  is
desired in the WUlamette Basin. Because of the association of pollution
with dep leted summer flows , augmentation of flow by regulated releases
from basin reservoirs is necessary for an effective pollution contro l
program .

The Federal Water Pollution Contro l Act authorizes the inclusion
of storage in Federa l reservo irs for the purpose of regulating flow for
quality contro l to protect water uses. The area receiving the benefits
of such storage must provide adequate waste treatment--interpreted as no
less than the waste reduction equiva lent of secondary t reatment of liquid
wastes prior to discharge to the rive r system .

Flow requirements we re determined by ma t hematicall y modeling the
dissolved oxygen system of the Willame t te River. The model essentiall y
computed the oxygen demand that the projected waste loadings exerted on
the river throug h a series of river reaches , and determined the required
flows to sat is f y the oxygen demand and still meet the state standards for
dissolved oxygen in each reach . The mode l was run for two temperature
conditions , the first presuming cold-water releases from the storage res-
ervoirs during the summer operation ; the second presuming ambient , warm-
water releases during that period . Wastes entering the stream for each
projection horizon were calculated by reducing the raw wastes determined
from the economic projections by an assumed treatment efficiency leve l
which would be in effect.

To app ly this mode l to future conditions , severa l assumptions were
necessary, ce:tain of which are outlined below to show some of the limi-
tations and areas for future refinement of the present analy s i s . Grow th
of the major waste-producing industries was assumed to occur in the  same

• pattern as existed in 1965 . Except for the pulp industry , relative unit
waste loads were expected to persist as at present . For those industries
that presently do not discharge their wastes into the Willamette Rive r
because of use of lagoons or land app lication , it was assumed tha t future
residua l wastes, following adequate treatment , would be discharged to the
river sy stem . Oxygen content  of treated effluent s and levels of removal
of BOD from domestic and i n d u s t r i a l  was t e s  were assumed to be th e
f o l l o w i n g :

IV-6
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W1L~~ METT E BASI~~~ EXCEPT FOR TUALATIN SUBBAS IN

1980 2000 2020

BOD removal 85% 90% 90%
• DO in e f f l u e n t  I mg / I  1 m g / i  5 mg/I

It was assumed that effluents containing industrial wastes would
have no dissolved oxygen in 1980 .

1980 2000 2020
BOD BOD BOD

Removal Removal Removal

NON-URBAN TUALAT IN SUBBAS IN

Forest Grove 90% 90% 95%
H i l l s b o r o  90% 90% 95%
Corne l ius  90% 90% 95%
Others  90% 90% 95%

URBAN TUALATIN SUBBASIN

Beaverton area 90% 957, 95%
Fanno Creek area 95% 95% 95%

For non—summer months , it was assumed that only secondary treatment
• would be provided in the Tualatin Subbasin , and would be equivalent to

90 percent BOD removal.

Where 95 percent BOD removal is indicated , i t  was assumed tha t 5
mg/I dissolved oxygen would be present in  treated effluent; for 90 per
cent BOD remova l , 1 mg/I dissolved oxygen would be present. However ,
fo r 1980 , it was assumed that effluents containing industria l wastes
would have no dissolved oxygen.

The projected flows required for water quality for the Willamette
system are summarized in Table IV-2. increased flows are needed in the
main stem Willamette in the vicinity of Alban y and in Portland H a r b o r .
T r i b u t a r i e s  having projected flow needs are the Yamhill , Pudding. South
Santiam , and Tualatin Rivers , and Rickreall Creek. These areas are
discussed briefl y bel ow.

The Yamhill River ’s flow regulat ion need is significant in light
of an extensive appropriation of water rights and the development of
the Red Prairie Project of the U. S. Bureau of Reclamation , whi ch is
expec ted to increase the use of the r iver for irrigation . Existing
wa ter rights , i f exe rc ised , would dep lete the flow of the rive r entirely
during low—flow periods . Part of the water quality objectives could
be achieved from storage in the proposed Red Prairie Project. It is
assumed that remaining f low s req ui red wo uld be der ived from other
storage constructed in the Yamhill Basin.

LL IV -7
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The proposed level of flow does not assume the development of a
major food—processing industry as a result of increased irrigation .
Should such an industry be established , a reevaluation of trea tment
and flow requirements would be needed. As stated earlier , however ,
it has been assume d that indus trial was tes which are not discharged
to the s t ream at presen t will be discharged to the s tream, af ter

• treatment , in 1980 and thereafter. Industrial growth indexes for the
Middle Willamette Subarea have been app lied to such waste loads.

Need for flow augmentation is also indicated for the Pudding River.
It has been assumed that the food industry , which curren tly utilizes
land disposal for its wastes , will expand according to the industrial
growth index for the Middle Willamette Subarea and by 1980 will dis—
charge treated waste effluent to the Pudding River.

The South Santiam River ’s flow regulation requirements arise as a
result of the waste discharges of a pulp and paper plant at Lebanon .
The municipalities and industries along the river——including the pulp
and paper plant——provide a high level of waste treatment; th.~ DEQ has
ins truc ted the pulp mill to limit its summer waste discharges to about
five percent of the original strength of its gross waste production .

Projected flow requirements for the North Santiam are based on the
assumption that industry will expand in proportion to the indexes shown
for the Middle Willamette Subarea and will discharge treated effluents to
the river system . A very substantial industrial waste load present ly is
retained in lagoons or is used for irrigation of crops . The largest pro-
jected waste load in the North Santiam Subbasin is from the cannery in-
dustry . If the projected growth is realized , the future minimum flow
requirements for the North Santiam will approximate the present one-in-
ten-year low flow of the stream .

Rickreall Creek’s existing flow needs stem from conditions similar
• to those of tho Yamhill River. Irrigation demands deplete the stream in

dry years. Minimum flows are required below the City of Dallas to main-
tam quality suitable for fish passage . It has been recommended by FWPCA
that these flows be provided from the Monmouth-Dallas Project of the
Bureau of Reclamation . This plan invo lves pumping from the Willamette
River. Minimum flows of 11.0 cfs in 1980 and 13.5 cfs in 2010 were
recommended in a 1962 report of FWPCA .

The Tualatin River ’s need for augmented summer flows is perhaps the
most immediate and pressing in the Willamette Basin. The average leve l
of waste reduction alread y exceeds 90 percen t , bu t d i ssolved oxyge n in
the lower river consistentl y drops well below 5 mg/l. Deple tion of sum-
mer flows is a factor contributing to this prob lem . Examination of other
water quality pa rameters exhibits an equall y d isma l picture . Any long-
term solution to the water quality problems in the Tualatin will result
from the integration of waste treatment and a suitable minimum flow

• regime.

IV-9
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The determination of flow needs through Portland Harbor is far more
comp lex than for the otle r reaches in the Willamette Rive r system . Among
the severa l factors that defy r igorous ana lysis are the hydraul ic charac-
teristics as affected by tidal fluc tuations and the Columbia River flows ,
the benthic oxygen demand exerted by the long accr uing ha rbor  sl udge beds ,
and the unquantified waste discharge s into the harbor.

Higher water stages in the Columbia River during the summer low—
flow periud of the Willamette retard the outflow of t h e Willamette and
hold these flows in the harbor. In addition , the flows are af fec ted by
the diurnal tidal influences from the Pacific Ocean . The retardation
of flows holds oxygen—demanding wastes in the harbor for longer periods
of time , allowing more depletion of minimal summer oxygen resources.

The sludge beds in the harbor have historically used substantial
oxygen from the river. This load is especiall y significant during the
low-flow periods. In past years , upstream waste loads have been with-
held from the sy stem when flows in the harbor dropped be low 6 ,000 c fs ,
and yet the oxygen levels remained depressed until flows were again
raised. Alth ough the signifi cant effect of these loads is known , quan-
tification with existing surveillance technology is impossible , so the
influenc’~ cannol be definitive ly mode led.

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~ •
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Several othe r factors obscure the prediction of qua l i ty  he re. Un—
quantified waste loads are expected to be intercepted some time in the
fu ture . Algal and sphaerotilus growths in the stream exert a diurnal
oxygen demand , driving the oxygen levels down at night to levels lower
than those measured during dayligh t hours .

Analysis of Portland Harbor showed that required water quality
flows were rather insensitive to upstream treatment levels , while the
harbor hy dra ulic charac teris tics and benthic loading exe r ted signifi-
cant effects. Flows derived from the model understated the demands of
these undefined fac tors , requiring f ur ther study to accoun t for  them
in the recommendations . The reanalysis resulted in flow requirements
during July and August through Portland Harbor of 6,200 cfs in 1980;
6,300 cfs in 2000; and 7,500 cfs in 2020.

Meeting these flow needs will require storage releases from up-
stream Willamette reservoirs . Portland Harbor flows will probab ly
control regulation requirements for water quality control in the
Willamette system. Achievement will be complex because of conflicting
water uses and the operational schedules of reservoirs that came into
being before water quality control was a legally sanctioned function
of Federal storage projects.

Authorized purposes of the Willamette Basin Project reservoirs are
flood con trol , navigation , power genera tion , and irrigation . The U. S.
Army Corps of Engineers , in their 1947 authorizing report , expressed
their intent to manage the system in a manner that would provide a mini-
mum navigation flow at Salem of 6,000 cfs upon completion of all author-
ized projects. This minimum level of flow has been the basis used by
the DEQ in establishing its policies with regard to waste discharges
into the Willamette . If maintained in a fashion that provides a com-
parable flow thr ough Portland Harbor , the in tended nav iga tion flow
would prov~HC for attainment of water quality objectives for Portland

S Harbor thro ugh the year 2000. In particular , it would assure mainte-
nance of a DO concentration of 5 mg/l , which is needed to maintair~
salmon runs. Recognition of the water quality needs dependent upon
the minimum naviga tion f low of 6 ,000 cfs , and prov iding it with a firm
status , would be a major Federal contribution to maintaining Willamette
Rive r water quality .

Two des irable provisions could increase the uti lity of storage for
quality control: First , i f storage is ava i lable for  use as i t is needed ,
flow requirements can be determined according to the day—to—day water
quality conditions. To use water as it is needed , rather than depend
on a sustained level of flow , would effec t economies in the use of
stored water. Second , releases should be made from reservoirs which
maintain high ~ uaiity during the summer. Augmentation of flows with
releases f rom the Nor th San tiam , Cl ackamas , McKenzie , or Middle Fork
Willame tte River provides higher water quality than releases from the
warme r , west—side tributaries.
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W A T E R  Q U A L I T Y  B E N E F I T S

National policy being developed by the Water Resources Council
for procedures for evaluation of water and related land resource
projects states in part:

• “Any regulation of the flow of a water body will affect water
quality for any of several uses to some extent. The effects
on each use should be calculated according to changes in their
pertinent quality dimensions or criteria. Favorable effects
on any use shall be ascribed as benefits for that use. Bene-
fits should not be ascribed to water quality ~~~ Se. Therefore ,
any flow regulation or other hydrologic control to serve a par-
ticular use must meet the quality requirement as well as the
volume requirements for that use.

“Amy favorable quality effects that occur incidental to regula-
tion for other uses , such as from reservoir releases for navi-
ga tion , power , wa ter supply, and irrigation, should be ascribed
as benefits for the particular uses favorably affected. Any
adverse quality ef fe ct s res ulting from a project shall be charged
against the project as a project cost.

“The measure of the benef icial ef fec ts on ea ch water use should
reflect the extent to which the usefulness of the par ticular
water use is affected. This measure may be in terms of savings
in wa ter treatment in the case of a wa ter supply or in terms of
higher levels or degrees of water use for recreational waters .

“Water quality control benefits p~~ se will still arise , how-
ever , in those instances when it is necessary to provide reser-
voir storage and releases to reach the water quality standards
under the Water Quality Act of 1965 after it has been deter-
mined that the combined effects of all the project purposes and
wastes and drainage controls are inadequate . Specifically,
this situation will arise only in those cases when the f ull
range of feasible waste treatment and control and drainage
and land use controls have been analyzed in conjunction with
meeting all water use requirements by the project and a poten—
tial water quality deficiency from the standards has been re—
vealed. In these situations , reservoir storage and flow regu—
lation for water quality con trol under section 3—b of the
Federal Water Pollution Control Act may be ‘itilized and the
benefi ts ascribed to wa ter quali ty . . .
For most streams in the Willamette Basin , flows required to main-

tain adequate water quality could be satisfied by the flows requi red
by othe r water use functions. This situation is dependent on the
abil ity of the developed overall water resources plan to meet the
needs for other in—stream uses such as fish , recrea tion , and naviga—
tion . Under current national policy , no wa ter quality benefi ts ~~~
se are appropriate when flows which would maintain acceptable water
quality are provided for other functions.
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It appears that flows required to maintain proper water quality
through the year 2000 in the main stem Willamette are less than or ,
in some reaches , equal to those flows requi red for f ish , recreation ,
and navigation functions . Thus , the increased benefits accruing to
these uses as a result of good water quality need to be determined.

An analysis of benefits has been prepared by the Bureau of Con—
mercial Fisheries in the development of the Willamette Falls Fishway
Project. The Bureau indicates that an increase in annual benefits of
$865 ,000 will accrue to the fishery in the Willamette system if suit—
able water quality is presen t in the Portland Harbor reach. These
additional benefits can serve as a justification for maintenance of
minimum fishery flows that will also meet water quality standards .

The recreation committee has indicated tita t benefits to outdoo r
recreation resulting from increased streamfiows for water quality vary
tremendously in magnitude . The evaluation of these benefits requires
a high degree of familiarization with the particular streams and a
great deal of soph ist ica ted hydrologic data. This , plus the  t ime and
comp lexities involved in determining the effects on the proposed res-
ervoirs supp lying the additional water and the tributary streams which
deliver it to the problem area , have made it impossible to pro’ ide
downstream recreation benefits for inclusion in this plan . However ,
it should be recognized that these benefits are real and at leas t par—
tially measurable. In some instances , the benefits could be highly
significant. Therefo re , it is important that downstream recreation
benefits be conside red in p lanning to insure inclusion of water qual-
ity as a project function. As projects proceed to the authorization
stage , more information needs to be developed on monetary downstream
benefits. The decision may then be made in regard to the extent of
downstream benefits relative to the inclusion of water quality as a
project purpose . The effect of improved water quality on navigation
would no t  be significant.

In some rivers , such as the Tualatin , the need for flows for
water quality contro l is greater than that for other uses. A deter-
mination of benefits for water quality ~ se will be possible as
individual projects proceed to the authorization stage . The water
quality benefits can be determined only after project flows for all
other uses have been defined and evaluated with respect to their
effect on water quality . Storage for water qua lity con trol mus t be
evaluated on a ‘ last added ” basis. As a result , it is not possible
to place a monetary value on the water quality benefits until spe—
cific projects contained in the overall comprehensive water resources
plan have been formulated. T h i s  situation makes it very important
that the water qualit~’ interests be involved in individual project
formulation procedures.

lV— l3
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For future project formulations , alterna tive means and higher
degrees of waste treatment and drainage controls may be used in the
evaluation as a measure of benefits in comparison with reservoir
storage costs. It may also be feasible to develop a unit of value
to assign to benefits from improved water quality where aesthetics

S or amenities are involved, particularly in regard to residential and
parkland areas along watercourses . Nonquantitative valuations , such
as explicit and thorough statements as to salutary effects on human
living conditions and enjoyment , may also be used.

The recommendations will include an identification of benefici-
aries and a conclusion as to whe ther the benefi ts are “widespread or
national in scope .”

IV—l4



O T H E R  P O L L U T I O N  C O N T R O L  P R A C T I C E S

While waste treatment and flow regulation are t h e  m a j o r  m e a s u r e s  f o r
meeting pollution control needs--as well as the major source  of future
capital expenditures--additiona l me thods of control should he dilig e ntl y
pursued .

The immediate need in this regard is for the City of Portland to
comp lete its system of trunk sewer interception to elimin ate discharg es
of untreated wastes into Portland Harbor . The munici pality is activel y
working to this end ; interception costs compose the m a j o r  p o r t i o n  of a
$14 million waste control budget adopted in 1965 .

Measures supporting water quality , which may readily be adopted In
the near future , include the stoppage of untreated waste discharges from
houseboats and oceangoing commercial vessels to Portland Harbor. The
DEQ has statutory authority to prohibit untreated discharges , and the
FWPCA has comp leted a study determining the extent of these wastes and
devising means of controlling them. The DEQ has now established re-
quirements with deadlines for the managemen t of ~astes from houseboats .

The control of fertilizers and commercial toxicants through care-
f u l  app lication practices is of more than passing importance , in view
of their increasing use. The U. S. Department of Agriculture , which
has the responsibility for regulation of such materials , should make a
major effort——ideall y thro ugh the county extension agents— —to insure
that use practices which fully reflect the need for protection against
all types of environmental pollution are adopted by the individua l farm-
ers and commercial applicators . Soil—stabilizing practices must con-
tinue to be effectively promoted for agriculture , logging , construction ,
channel improvements , and other activities that cause or affect deposi-
tion of soil in water bodies. In particular , soil stabilization should
be included as a condition of all contracts let by Federal agencies and
by con t ractors engaged in work where Federal grants are involved. The
responsibility for such actions is imposed upon Federal agencies by the
terms of Executive Order 11288: Prevention , Control , and Abatement of
Water Pollution by Federal Activities.

Similar controls by state and local agencies would be of great
value , particularl y if statutory authority for inspection and summary

powers of abatement were awarded to the DEQ . Controls should be adopted
by the State of Oregon to prevent free access of concentrated anima l
populations (as at feed  l o t s  and dairies) to banks of water bodies.
Acce lerat ion of the City of Portland ’s program to contro l urban runoff
would a iso be of great value . Economies  c o u l d  be c t t e e  ted by incor-
p o r a t i n g  a p p r o p r i a t e  des i gn f e a t u r e s  i n t o  the new interceptor sewe r
s y s tem s  t h a t  w i l l  be c o n s t r u c te d  in the near future .

Ove r the longe r term , a s \ s t e m a t i c  h a n d l i n g  of the  p rob l ems  posed
by urban storm-water r u n o f f  and combined sewer overflow at waste treat-

ment p lants mus t he undertaken . The major need  i n  t h i s  regard is

IV—15
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development of me thods. The cost of separating existing combined sewer
systems is so great that it does not at this t ime represent a practical
alterna t ive . Based on costs per person developed in nationa l studies ,
about $250 million wouLd be required for the Willamette Basin.

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _



M A N A G E M E N T  P R A C T I C E S

• Measures necessary to abate water pollution in the Wi llamette Basin
are strai ghtforward , but they are not in themselves sufficient to gtc:ran-
tee the maintenance of water quality. Continuing management decisions
and procedures with clearl y defined responsibilities among those inter-
ests concerne d with water quality and water pollution contro l w ill also
he necessary .

The Department of Environmental Quality and the Federal Water Pollu-
tion Control Administration are the agencies with primary responsibility
for water pollution control. These two agencies mus t have full partici-
pation in reaching decisions related to water use and management which
affect water quality con trol.

The elements tha t would enter ideall y into a water quality manage -
• ment system would be those tha t ma ke it possible to make effective day-

to-day decisions affecting flow and waste discharges . G i v e n  sufficient
information about the rive r sys t em , and given a measure of powe r to con-
trol flows and wastes , such an ideal system is theoreticall y possible .
At the presenL time , there are some obstacles to putting these procedures
into operation.

•\ clouded water ri ghts p icture makes it impossible for finite base
natura l [lows to be establish ed for qualit y regulation. Ad judication of
water rights must be accomp lished if finite firm rights for all appropri-
at ly e  uses of water are to he established. The determi iiat i on  of t h ese
rig hts is an essential prerequisite to analyzing the available minimum
natura l flows set by the Oregon State Water Resources Board tha t can
effective ly serve the purpose of quality control. The State Eng ineer
has estimated that an investment of about $1.5 million will he required
to comp lete adjudication and establish pri orities of water ri ghts in t h e
Will amett e Basin. Should storage for flow regulation be authorized in
Federal reservoirs , there is a guarantee that the flows would serve their

- : intended function since the OSWRB has established minimum flows , involv-
ing both natural flow and storage release , to support aquatic life and
quali tv control. Further regulations made by the State Engineer on all
diversions from the stream under his authority to distribute w a t e r  in-
sure tha t the minimum flows set by the OSWRB will be passed down the
stream to  se rve  their intended p u r p o s e s

A n o t h e r , less  p r e s s i n g  area in which decision-makin g should be made
no re e f (oct 1 ye lies i n  t h e  rca Im of re tat i o n s h i  ps among Fede ra 1 agenc  I es -
Cle arly defined working a rran pi nts need to be developed , as a u t h o r i z e d
by Fxecut ive  Order 11288 . Programs of agencies engaged in water re-source
ma tia gemen t and in Ia tid ma in gemen I a t  fec t i ng water qua li l y should be r e~ —
v iewed a n n ui liv by t lie FWPCA , t o  eva luate e ff e ct ive n e s s  of p ’  l In t i on 
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con t ro l procedures and to suggest indicated improvements. This type of
cooperative relationshi p will be come even more necessary if flow regu-
lation for water quality control is authorized in Federal storage proj—
ects in the basin. The FWPCA could then recommend , in a fashion that
recognized competing uses of stored water , the storage needed for qual-
ity con trol during the coming year.

l:sse’iitial to the operation of ma nagement program is the ava i labil-
ity of adequate and readil y accessible information . Knowled ge of the
operation of the Willamette River system is far mo re comp lete than that
of other Pacific Northwest water bodies , but additiona l information is
still needed. The DEQ presently maintains a system of periodic water
quality monitoring for the Willamette River. The FWPCA operates three
automatic monitorin g stations and a water pollution surveillance system
station in the Lower Subarea . These conip leinentary systems should be cx-
panded. Periodic sampling of tributaries would add materiall y te) knowl-
edge of the water qualit y of the river system . In particular , FWPCA
water pollution surveillance system stations should be established to
record the water quality in any tributary where storage is re leased from
Fede ra l reservoirs for quality control . In addition , a surveillance
station at Corvallis would provide a means of both measuring t i l e  pro-
gression of quality and calibrating ma thematica l models of the river
system to reflect accurately the effects of downs t r eam w a s t e  l o a d s .
Finall y ,  water quality surveillance at various reservoir levels is
necessary to determine the cha racteristics of the releases as well as

• t he  q u a l i t y  of the stored water which is to be used as flow augmenta-
tion for quality enhancement. Even with existing forecasting tech-
niques , the combination of tlic four existing monitors --te1cr~eter ed to
a central computer system--would allow eithe r release of available
stored water or curtailment of waste loadings by manufacturing p lants
in a manner which would avert critical water qeiality depressions .

To comp lement the suggested system of water quality monit oring,
improvements both in flow-ga ging practices and in knowled ge of waste
discharges are essential. The existing ne twork of gages in the
Willamette Basin meets all requirements for extent of flow information ,
bu t  re p o r t i n g  is de layed and  t h e  i n f o r m a t i o n  is not  ava i l a b l e  in  t ime
to meet management needs . Instrumentation to  provide r e g u l a r  dail\’

• • flow reports during t h e  critica l season for two points on t h e Tualatin
River and one point on the Clackamas Rive r , in Portland Harbor , and on
o t h e r  s t reams for  w h i c h  f l ow r e g u l a t  ion s t o r a g e  has been prop osed , w o u l d
require a per-station investment of about $6,000 a nd wou ld impose  a
$2 ,000 annua l cost for operation and maintenanc e .

Depeiidahle data on waste strengths and treatment effectiveness must
also he obtained it an equitable and responsive management program is to

come into being . Periodic reporting of waste discharge s, pres ently
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available to the DEQ , should be supplemented by da ily reporting from all
major waste sources during critical per iods. Annual in—plant surveys by

• the DEQ are made both to provide a check of reporting efficiency and to
indicate areas in which waste control improvements might be made .

Anothe r ma nagement practice which has  the potential for providing
• direct and significant efficiency increases , consists of methodical up-

grading of skills of waste treatment pLant operators. The short courses

-• presently conducted by Oregon State University and the DEQ should be
• continued , and attendance should be encouraged. Perhaps the most direct

methods of increasing operator skill would be passage of compulsory
certification legislation and raising the admittedl y deficient pay scales
to attract qualified persons and to reward achievement and encourage pro-
fessionalism .

• Both research and program development should be integra l parts of
the management plan. The most obvious immediate needs for research in-

• volve those problems posed by wastes tha t are not amenable to collection
and treatment , inc luding the wastes of navigation , land use , and urban
runoff. The creation of a unified policy for pollution con t ro l in an
area marked by a p lethora of independent jurisdictions , problems of
municipal and industrial wastes , intensive agriculture , and urban run-
off , would be of more than local utilit y . Federal grants are available
for both research and planning assistance .

1~ f L
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- • A L T E R N A T i V E S

The proposed program for pollution abatement and water quality
maintenance is considered to be the optimal solution to tile water
quality p roblems of the Willamette Basin. However , it is not consid-
ered to be either a final or a maximum solution . Othe r pollution con—

• trol possibilities are available , and more should become evident as

• knowledge of the river system and technology advance .

Other alternatives , although they are not conside red to fit into

L the optimal solution proposed , include reaeration of the lower
Willamette River and transmission of wastes from critical areas such
as the Tualatin Subbasin.

The significance of reaeration is obvious in any situation whe re
dissolved oxygen (DO) concentrations are less than those demanded by
uses . By reaerating the water body , it is possible to maintain a suit-
able DO level where waste assimilation is continuing and would other—
wise result in oxygen dep letion. Unlike flow augmentation and waste

• treatment , reaeratiom is specific in its operation . Its benefits ex-
tend only to dissolved oxygen , whereas the more general operations——
waste treatment and flow regulation——provide imp rovements in severa l
water quality parameters . As waste discharges grow , reaeration might
best serve as a supplement in dry years to both flow regulation and
waste treatment , rather than as a substitute for a base flow .

There are several ways to accomp lish effective reoxygenation of
the lower Willamette River by inducing reaeration . The simp lest method
is to allow the river to pass over Willamette Falls throughout the sum-
mer. The turbulence and atmospheric contact occurring at the Falls
would provide substantial aeration of the Willamette , whose oxygen sup—
p ly is par tia lly depleted by upstream waste loads before it enters
Portland Harbor. During low f low s , the entire river is channeled
through a generating plan t which serves the two pulp and paper mills

Ft situated at the Falls. If diversion throug h the turbines were to be
interrupted during the critical season , the desired dissolved oxygen
concentration of 5 mg/i would be maintained through the harbor. The
cost to the pulp and paper mills (assuming that purchases of power
for 120 days were twice as expensive as captive generation of power)

r would be about $95 ,000 a year .

Ano ther reaeration method is now available for use at the Falls .
In 1965 , Portland General Electric Company fitted one draft tube with
an aeration device at its generating plan t at Willamette Falls. In
196 6, six additional draft tubes were fitted for introduction of air.
After test runs in 1967, the aeration system performed well during the
critical 1968 late summe r period. Crown Zellerbach also installed aer—
ation devices in its turbines at the Falls in 1968.

Reaeration may also be accomplished by installation of mechanical

L 

devices to induce turbulen ce and force oxygen into solution in the
water. In the absence of flow regulation and with the leve l of waste

L. 
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removal recommended in this appendix , emplacement of three 150—
- horsepowe r aeration units in series would maintain the DO objective

for Portland Harbor under 1944 flow conditions . These devices , p laced
at the points where DO would be expected to drop to 5 mg/i , should in
combination effect a 0.5 mg/I increase in DO. Estimated cost (includ-
ing ten—year depreciation , operation , and maintenance) would be about
$155 ,000 per year.

Among the considered alternatives to the recommended combination
of waste treatment and flows were : (1) collection and conveyance of
the wastes out of the basin , and (2) land application of the wastes.
Collection and dive rsion of the wastes was rejected because of high
costs , plus loss of waters useful for such purposes as irrigation in
a water—short basin. Land application was rejected because of the
aesthetic objections and the high cost of sufficient lands suitable
for this approach .
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U P P E R  S U B A R E A

Maintaining the quality of water necessary to serve uses in t h e
Upper Subarea appears to be large ly a matter of providing adequate waste
treatment . The high natural quality of the waters and the high degree
of assimilative capacity provided by rap id , shallow flows lessen the
need for flow regulation or sophisticated management techniques. It is

• important to remember , however , tha t wastes discharged to the uppe r river
ar e rap idly transported to the middle and lower river , where most of the
five-day biochemical oxygen demand is exerted.

Eugene ’s practice of combining municipa l and industrial waste treat-

• ment appears to be an optima l approach to the problem of providing treat-
ment for expanding industrial wastes , and should be considered as a model
by other communities now p lanning for future industrial growth .

Waste treatment practices of sawmills and p lywood mills should re-
ceive considerabl y more attention than in the past . In tile operation of
such p lants , every effort should be made to lessen the amount of solids
that reach the watercourses In particula r , plants using hydraulic bark-
ers should provide primary treatment for the wastes of harking. The
level of biochemical oxygen demand occurrir~g as a result of barking--
about 2.5 pounds per cord--is of little significance present lv or poten-
tially to the water quality of the Uppe r Subarea . However , tile suspended
solids which occur from barking--up to 25 pounds per cord- -can he a poten-
tial source of aesthetic damages , and serve as a base for attachment of
sphaerotilus , a slime organism .
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While it does not appear tha t waste loads sufficient to req ui re flow
regulation will exist i n  t h e  U ppe r Subarea within tile next two decades ,
it is probable tha t flow regulation required downstream will be accom-
p lisiied in part from upstream storage . Flows for quality re gulation
mi ght best be re leased from rese rye i rs other than Fern Rid ge , whi e  rc h i  gh~
summer tempera t or e  makes  i t s  w a t e r s  less s u i t a b l e  [or  quality cent rul
needs than those of upst ream reservoirs on the Midd Ic Fork Wi 1. laine t t e
and on ti le McKenzie.
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Practices to control wastes provide a good opportunity to maintain
the high water quality by passing it to downstream areas which would
also benefit. Such practices include the application of soil conserva-
tion measures in agriculture and logging , and keep ing animal herds away
from the banks of streams . In the Eugene—Spring field area , cons iderable
attention should be given to the effectiveness of waste disinfection ,
since the bacterial concentrations occurring below Eugene present the
principal water quality problem in the Upper Subarea. Related to both
soil conserv ation and disinfe ction is urban land drai aage , wh ich adds
to both bacterial concentrations and turbidity . The present requirement
of the DEQ for separation of storm—water and sanitary sewers should ulti-
mately alleviate the pressure of urban drainage problems . Acceleration
of this program through planned installation of separaLe storm—water
sewers , particularly at Spring f ield , would probably benefit water quality
of the main stem Willamette River.

Because of the generally high quality of the waters , it does not
seem necessary to install an extensive water quality monitoring program
in the Upper Subarea. The DEQ ’s program of monitor ing the main s tem and
tributaries in the summe r, comb ined with reservoir samp ling and addi-
tional samp ling when special situations indicate a need , seems adequate
to assess the water quality in the subarea and its relation to quality
modifications that may occur downstream.

. •
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M I D D L E  S U B A R E A

Maintenance of water quality sufficient to serve uses which occur
in tile Middle Subarea and restoration of the limited areas of degraded
water quality are large ly dependent on the initiation of superior waste
treatment and control measures.

The overriding need in this regard is for facilities providing
chemical recovery and secondary treatment by the pul p and pape r mills at
Salem , Lebanon , and Newberg. This should limit the major problems of
pollution in the South Santiam and the degradation of water quality tha t
occurs in the Willamette , especially at the Newberg pool.

Additional treatment requirements less significant to an immediate
solution of Willamette water quality problems would represent needed
additions to the pollution control facilities. These include provision
of capabilities for evaporation and burning of pulping liquors at the
Salem pulp mill; and enlargement of the Sweet Home , Mt. Ange l, Dallas ,
and McMinnville waste treatment plants. The practice of treating both
municipal and industrial wastes in a common waste treatment plant , well
established in the subarea , is sound and should be continued where the
seasonal quantities of the two types of waste are compatible.
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At several points in the Middle Subarea , water quality can be dis—
tinctly improved by using reservoir storage to augment summe r streamfiows .
Unde r the Federal Water Pollution Control Act , storage to provide such
flow regulation can be made a function of Federal reservoirs when ade-
quate ‘-.-aste treatment is practiced within the watershed.

Flow regulation for quality control is essential in the South
Santiam from Lebanon to the mouth , in Rickreall Creek , and in the Pudding
River from Mt. Ange l to the mouth.

A problem of adequate flow quantities occurs in all of the s t r e eT s
used extensivel y as a source of irri gation water. There are , in many
cases , sufficient flows at gag ing points to provide th e  quality objec—
t ives set by fishe ry and waste ass m i  lati on needs . He~~ev er , f l ows he—
tw e i ’n gag ing stations drop well below these levy is b e c a u s e  o f i rn gat ion
withdrawals , and are then subsequentl y ~l~ l~~~1 c i ~ ted by irri gation ret urn



1!

flows. Therefore , if water quality is to be maintained , it is essential
tha t base flows be established and protected against such withdrawals.
A flow which is said to be required for quality control purposes mus t be
considered as the minimum allowable flow throughout a reach of the river.
In the Yamhill River , for example, a base flow of 35 cfs is necessary to
meet water quality standards . Present flows generally remain above this
level——except in tile case of irri gation diversions . Increased irrigation ,
however , could result in a level of flow well below that necessary to
provide a satisfactory dissolved oxygen level. It is essential , then ,
that any increase in irrigation resulting from completion of the U. S.
Bureau of Reclamation ’s Red Prairie Project should not impinge upon
summertime flows to the extent that they drop below 35 cfs.

Because of the widespread turbidity in Middle Subarea watercourses ,
measures to control erosion should be aggressively promoted. The natural
turbidity due to bank caving and erosion by natural runoff may be con-
trolled to some extent by channel improvements. Because of the preva-
lence of cultivated fields , agricultural practices which reduce wind and
water erosion are of great importance to water quality. In headwaters ,
logg ing practices——particularl y road construction——should be strictly
regulated to control erosion . A system of pro cedural guarantees should
be incorporated in all cutting contracts. On privately owned forest
lands , it would be well to extend the authority of the DEQ to include
inspection of logging practices. In addition , procedures emp loyed in
spreading fertilizers and chemical poisons should be carefully moni-
tored by the DEQ; and the U. S. Department of Agriculture should dili-
gently fulfill its responsibilities to determine optimum procedures and
appl ication rates for such materials .

Intimate knowledge of t u e river system and of wastes entering it is
an essential part of controlling water quality. It is necessary that
flows , waste loads , and water quality be regularl y measured and analyzed .
To provide sufficient knowled ge of the Middle Subarea , the DEQ should
continue its program of making spo t summe r samp lings for water quality
analyses and should begin measuring reservoir water quality. A water

• 
‘ pollution surveillance system station should be established at Corvallis

to measure the quality of the Willamette ’s waters further upstream than
is now possib le. Flow data for tributaries below Salem are inadequate
for the intensive pollution contro l management that will become necessary
as waste loads and the degree of flow regulation inc rease. Additional
flow-gaging stations are needed on the Pudding, Molalla , and Yamhill
R ivers.
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L O W E R  S U B A R E A

Maintenance of water quality to serve the various uses in the Lower
Subarea is largely a matter of providing better waste treatment and con-
tr ol , which mus t also be supported by flow regulation .

The Tualatin Subbasin is subject to unusually stringent treatment
requirements . Although its wastes are currently reduced at leas t 90
percent by treatment , advanced waste treatment will ultimately be re-
quired to correct the severe quality degradation in the lower Tualatin
River even with flow regulation . The Tualatin Basin Water and Sewerage
Master Plan , recently developed by the ~onsulting firm of Stevens ,
Thompson and Runyan , must be imp lemented by local authorities in an
orderly manner as soon as possible . Any delay in beginning an orderly
approach to solving the problems in the subbasin will result in progres-
sively poorer water quality. Flow regulation for quality control mus t
be an essential part of this plan if adequate dissolved oxygen levels
are to be maintained in the lower reaches of the Tualatin.

Portland 1-harbor requires augmented summe r flows to maintain 5 mg/i
dissolved oxygen concentrations which are needed for fish passage . Under
the DEQ ’s current policy of requiring basinwide secondary treatment for
all wastes , a base flow of 6,000 cfs at Salem will maintain this objec-
tive under both present and projected 1985 waste—loading conditions.
After 1985, additional tr~ atment may be required if a higher base flow
is not established. A total ~~ 584,000 acre—feet of storage is needed
to provid e a base f l ow  of 6,000 cfs at Salem and maintain an objective
of 5 mg/I in the harbor . Such storage could be obtained from existing
and p lanned Willamette Basin reservoirs .

- - 4
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diversion structure and pum p station overloadings and consequent bypassing
of wastes directl y to the watercourse . Consideration should be given to:
(I) separating the combined sewers , or (2) providing storage basins in the
system to temporari ly reduce hi gh flows to treatment p lants.

The control of untreated sanitary wastes from houseboats may be
accom p l ished by interception and pum p ing to municipa l treatment p la nts ,
or by individua l treatment units on each boat. The Oregon statutes re-
quire adequate treatment before discharge of houseboat wastes; the DEQ
and the Board of Health have the responsi bility for this program . B)
1969 all such wastes were supposed to have received adequate treatm ent
Policing discharge s from oceangoing vessels in Portland Harbor is the
responsibilit y of the U. S. Coast Guard . Studies are in progress to de-
termine technique s for controlling these wastes.

At the present t ime , three continuous automatic monitors are main-
tained by the FWPCA in Portland Harbor , and dail y-to-weekl y samp ling is
conducted h~ the DEQ during the summer in the Willamette and its tribu-
taries . Anplification of the qualit y sanip~~ing  by  f l o w  d a t a - - i n c l u d i n g
measurem ent of flow at the mouth of the Tualatin , Clackama s , and Wi llamette
Rivers-- and by regular reporting of waste discha rges would provide tools
for effective ma nage ment of the watershed for pci lot ion control

_ _  _ _ _ _  ----.~~~~~~~~~~~~~~~ --~~~-- - - - -- -—~~~~~~~~- i



_ _ _ ______________ _ _ ___

- 

- 

- 

- 

- 
- 

—

I

d 
-, -

- -

- 
- - -,~- -

~~-~~ -
. d i ’ t~~~~ ~~~~~~~ ,- 

- -  
- - 

-

- - 
: i ,~. 

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

- - 
-

1; ; - 

- 

- 

- 
- 
- - -

- - - ,- -

5
—

-
- - - - -- -

- 
~
, 4-~~~ - 

- 
-

- 
:

-

I 1

- 4-, 
-~~~~~~

- 

_
s~



-- -~~~~~ — -~~-~~ --**--,*-‘- ——- -----—- - 5- ~--—-m- — —— - - - ~~~~‘- - --~~~~ ‘— - , — -

I--

,

- CONCLUSJONS

As this interagen cy comprehensive planning effort nears eornp lt- t ion ,
water quality in the Willamette Basin is generally better than it has
been for several decades . Even during the course of preparation of this
appendix , substantial improvement in water quality has occurred in a
number of streams . ‘Ibis improvement has resulted basically from insti-
tution of higher levels of waste treatment by both municipalities and
industries . The greatest benefit to imp roved water quality in the
Willamette Basin that could come from the comprehensive study is the
assurance of an adequate quantity of flow at all times down the
Willamette main stem through Portland Harbor. The flows presented in
Part IV are required to provide this assimilative capacity .

Presently, the Wiliamette River is considerably under—utilized for
fishery , recreation , and aesthetic purposes . Lack of proper water qual-
ity contributes to this situation . As the demand grows in tile future ,
the main stem Willamette and lowe r tributary reaches will have to pro-
vide an increasing portion of the resource supp ly for these functions ,
and a significant improvement in water qualit y will be required. Indus-
tries and municipalities are continuing to improve their waste treatment
facilities , but upgrading alone will not insure adequate quality.

The e x i s t i n g  W i l l a m e t t e  P r o j e c t  of the Corps of Engineers , with its
many reservoirs , was authorized to provide flood control , powe r , naviga-
tion flows , and irrigation storage . In the authorizing report , wa ter
quality and its associated flow requirements were recognized , and it was
stated that the navigation flows of 6,000 cfs at Salem would also meet
the water quality needs . Sin -e that time , water quality management of
the basin has been based upon the assurance of these flows to  meet  navi-
gation requirements. In recent years , howeve r, power regulation requir e —
ments during the summer have resulted in substantiall y lowe r flows ,

- . adversely affecting water quality and threatening portions of the anad—
romous fishery . Only t h r o u g h sp e c i a l  m e e t i n g s  and on an i n t e r i m  b i s i s
when the  problem become s severe have the flows been increased to navi-
gation levels which simultaneous ly meet water qualit y requirements.

This p lan offers a logical opportunit y to recognize water quality
as a Willamett e Project function and to make the  w a t e r  q u a l i t y  I l o w  re-
quirements an element of the system operation. This would not neces—
sarily mean an unchanging summe r flew release for future years . Th e
desirable goal is to make water qualit y management one of t h e  objet- —
tives of the operation team , with flows for water qualit y called b r
as needed in conformance with stages of economic growth and waste t :e-at—

~~~L 

ne-nt technology . An i-st imat i of the levels of these flows is given in
t he  t a b l e  in  P a r t  I V .  A c h i e v i n g  t h i s  type of f l e x i b l e , tian approach ,

i n c l u d i n g  t h in ’  w a t e r  q u a l i  t~ f i t u c t  i o n , o f f e r s  cons ide r ;lb l e  econorm:i e as
w e l l  as n o n — q u a n t i f i a b l e  b e n e f i t s .  I t  means t h a t  a mor e - e f f i c i e n t  m i x
of t r i - a t n l e n t  and o t he r  w a s t e  m a n a g e m e n t  me asures  can be u t  i i i  zed .  I t
means h e a v i e r  f i s h e r y  and r e c r e a t i o n a l  use of t l i t  r i v e r .  Makinp the
r i v e r  more m i e s t h e t i e a l l v  a p p e a l i n g  w i l l  draw more peopl e and oi 11 in—
crease  t h e  value of the  r i ve r to  the state.
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Another significant consideration that could affect water quality
is land use and land use p lanning. Th e pr oje ct ed needs in th is appendix
were based upon the continued trend of haphazard expansion in the basin.
Intelli gent guidance of economic growth could be of great benefit to
water quality . Location and expansion of large waste—producing indus—
tries in areas where their waste products can be accommodated by the
environmen t are an obvious need. Growing discharge of wastes to the
rive r in places where the river cannot assimilate or handle the wastes
should not be allowed now that p lanning tools are available to predict
this adverse condition . Uncontrolled urban sprawl with its associated
development of inadequate septic tanks and multitudinous small treat-
ment plants , normally inefficient because of inadequate operation ,
causes numerous problems for the Department of Environmental Quality .
Here again , planning and guidance can provide an answer. Land use
planning should assume a stronge r role in basin—wide economic growth ,
and water quality management must be an integral part of that planning.

The water quality impact of the comp rehensive study is presented
in Appendix M— -Plan Formulation .
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ADDENDUM

STATE SANITARY A U T H O R I T Y  CH . 33 4

Div i s ion  1 w a t e r s  of the  state , i nc lud ing  ch a n c e  m n
temperature , taste , color, turbidit y, si lt

WATER POLLUTION or odor of the waters, or such discharge
of any liquid , gaseous , solid , radioactive

Subdiv is ion  1 or other substance into any waters of
the state which either by itself or in

STANDARDSOF QUALIT Y FOR PUBLIC connec t ion  wi th  any o ther  subs t ance  pre-
WATERS OF OREGON AND DISPOSAL sent, will or can reasonably be expected

p THEREIN OFSEWAGE ANDINDtJSTRIAL to create a public nuisance or render
WASTES such wat e r s  harmful, detrimental or in-

j u r i o u s  to public heal th , safety  or w e l f a r e ,
or to domestic , commercial  , i n d u s t r i a l ,

[ED. NOTE: Unless otherwise speci- agricultura l , rec reational or other legiti-
fied sections 11-005 through 11-070 of this mate beneficial uses or to livestock ,
chap t e r  of the Oregon A d m i n i s t r a t i v e  wildlife , f i s h  or  o ther  aqua t ic  l i fe  or  the
Rules Compilation were adopted by the hab i ta t  t he reo f .
Sanitary Authority June 1, 1967, and filed ( 5) “Waters ofthe state”include lakes,
with the Sec retary of State June 1, 1967 b a y s, ponds , i m pound i n g rese rvoirs ,
as Administrative Order SA 26 . Repeals sp r ings , wells , r i v e r s , s t reams , c r eeks ,
Administrative Order SA 8.] es tuar ies , marshe s, inlets, canals , the

Pacific Ocean within the territorial limits
Statutory Authority: ORS 449 080; 449. of the State of Oregon and all other bodies

086 of su r f ace  or underground wa te r s , natural
or artificial , inland or coastal, fresh or
salt , public or pr iva te  (except  those pr i -

11-005 DEFINITIONS. As used in t h i s  vate w a t e r s  which do not combine or
subdiv i s ion  unless  o t h e r w ise  requi red  by e f fec t  a junct ion with na tu ra l  su r f ace  or
context: underground waters ) ,  which are wholl y

I) “Sewage” means the w a t e r - c a r r i e d  or partiall y within or bordering the state
human  or animal  waste f r o m  re s idences , or wi th in  its ju r i sd ic t ion .
b u i l d i n g s , i n d u s t r i a l  e s t a b l i s h m e n t s  or ( 6 ) “Marine waters ” means all oce-
other places together with  such ground anic , o f f s h o r e  wa te r s  outside of e s t u a r i e s
water infiltration and surface water as or bays and w i t h i n  the t e r r i t o r i a l  l im i t s
may be present . The admixture with of the state of Oregon .
sewa ge as above def ined  of i n d u s t ri a l  ( 7 )  “E s t u a r i n e  waters ” means  all mix-
was te s  or  was tes , as def ined  in sub- ed f r e s h  and oceanic waters  in es tuar ies
sect ions  ( 2 ) and ( 3 ) of this section , shall or bays from the point of oceanic water
also be cons ide red  “ sewage ” w i t h i n  the i n t r u s i o n  inland to a l ine connec t ing  the

- - mean ing  of t h i s  d iv i s ion,  ou t e rmos t  points of the headlands  or
( 2 ) “ Industr ial  waste ” means  any liq- pro tec t ive  je t t ies .

uid , gaseous , radioactive or solid waste 8 )  “Standard ” or “s tandards ’ m e a n s
‘ 5 substance or a combination the reof re- such measure  of quality or purity for any

suit i n g  from any process of industry , waters in relation to their  reasonable and
manufac tur ing ,  trade or business , or from n e c e s s a r y  use as may be es tabl ished by
the development or recove ry of any nat- the San itar y Authority pursuant to ORS
ural  r e sources .  Chapter  44 Q ,

3 ) “ W a s t e s ” means sewage , indus-  ( 9 )  “F i s h  and o ther  aquatic life means
tria l wastes, and all other liquid , gaseous , all beneficial fishes, crustacea , mollusks ,
solid , radioactive , or other substances plankton, highe r aquatic plants , and water-
which will or  may cause pollution or  tend fowl .
to c ause  pollution of any w a t e r s  of the
sta te .

( 4 )  “ Pollution ” means such conta r n - 11-010 HIGHEST AND BEST PRACT I-
ination or other alteration of the phys ica l , CABLE T R E A T M E N T  AND C O N T R O L
c h e m i c a l  or b io l ogica l  prope rt ies of any R E Q U I RE D . N o t w i t h s t a n d i n g  the  g e n e r a l
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and special water quality standards con- dards  app licab le to s p e c i f i c a l l y d e s ign a t e d
t a m ed in this subdivision , the highest and waters  of t h e  state. N o  was t es s~.~~il be
bes t  p r a c t i c a b l e  t r e a t m e n t  a n d / o r  control  d i s c h a r g e d  and no activities shall be con-
of v.as tes , ac t iv i t i e s  and f lows  shall  in ducted which  e i t h e r  alone or  in c o m b in a t i o n
e ver y  c a s e  be p rov ided  so as to ma in t a in  with other wastes or activities will cause
d i s so lved  o x y g e n  and overa l l  w a t e r  qual i ty  in any w a t e r s  of the  s ta te :
at t he hi ghes t  poss ib le  levels and wa te r  ( 1 )  The d i s so lved  oxygen  c o n t en t  of
t e m p e r a t u r e s , c ol i f o r m  b a c t e r i a  concen-  s u r f a c e  w a t e r s  to be less  t h a n  s ix  ( h
t r a t i on s , d i sso lved  c h e m i c a l  subs tances , mil l i g r a m s  per l i t e r  unless  s p e c i f i e d
t oxic  m a t e  r i al s , r a d i o a c t i v i t y , t u r b i d i t i e s , o t h e r w i s e  by spec ia l  s t a n d a r d .
co l o r , odor  and ot h e r  de le t e  r i o u s  f a c t o r s  ( 2  ) The  hy d rogen- ion  concen t  r a t i o n
at t h e  l owes t po s s i b l e  leve l s. (p H)  of the w a t e r s  to be ou t s ide  t h e  r an e e

of 6.5 to s.5 un l e s s  s p e c i f i e d  o t h e r w i se
11-015 R E S F R I C  l IONS ON THE DIS- by specia l  s tandard .

C H A R G E  OF SE~~ AGE AND INDUST RIAL ( 3 )  The l i be ra t i on  of d i sso lved  g a s e s ,
l~ .-\SI’ES AND HU.N1. -\\ A C  F I V  I T  I ES  such as ca rbon-d iox ide, h y drogen  s u l f i d e
V~ HIG H AF F EC  F W A F E R  Q U A L I T Y IN or  any o the r  gases , in s u f f i c i e n tq u a n t i t i e s
FH E  V v A F E R S  OF T H E  S T AF E .  No was te s  to cause  ob jec t ionable  odors  or  to be
s h a l l  be d i s c h a r g e d  and no a c t i v i t i e s  shall de l e t e r i ous  to f i s h  or  othe r aqua t i c  l i f e ,
be c o n d u c t e d  s uch  t F a t  sa id  w a s t e s  or  navi gat ion , rec rea t ion , o r  o t h e r  r e a s o n -
a c t i v i t i e s  e i t h e r  a lone o r in c o m b i n a t i o n  able uses made  of such  w a t e r s .
wi th  o t h e r  w a s t e s  o r  a c t i v i t i e s  wil l  violate  ( 4 )  The  development  of fung i  o r  o th e r
o r  can  r e a s o n a b ly be expec ted  to v io la te , g r ow t h s  h a v i n g  a de l e t e r ious  e f f e c t  on
any  of t h e  g e n e ra l  or  spec ia l  w a t e r  qua l i ty  s t r eam bot toms , f i s h  or  othe r aqua t i c  l i f e ,
s t a nd a  rds  c o n t a i n e d  in t h i s  subd iv i s ion,  or which  a re  i n j u r i o u s  to heal th , rec r e at t o n

or  i n d u s t r y .
11-020 M A I N r E N A N c E  oF - s rA N D AR D s  ( 5 )  The  c r e a t i o n  of t a s t e s  o r  odo r s

OF Q U A L I F Y . ( 1 )  The d ecr e e  of was te  or  toxic  or  o t h e r  c o n d i t i o n s  t h a t  a r e
t r e a t m e n t  r e q u i r e d  to res to re and m a i n -  delete r ious  to f i s h  or  othe r a q u a t i c  l i f e
t a m  t he  above st a n d a x d s  of qua l i t y shal l  or  a f f e c t  the  po tab i l i ty  of d r i n k i n g  wa te r
be de t e r m i n e d  in each  i n s t a n c e  by the  or  the pa l a t ab i l i t y of f i s h  o r s h e l l f i s h .
S ta te  S a n i t a r y  A u t h o r i t y  and shal l  be based ( 6 )  The  f o r m a t i o n  of a p p r e c iab l e  bot tom
upon th e  fo l lowing :  or  slud ge d e p o s i t s  o r  the  f o r m a tio n  of any

( a ) The  u se s  which a r e  or  may l ikel y o rgan ic  or  i n o r g a n i c  d e p o s i t s  de le te  r i o u s
be made of t he  receiving stream , to fish or other aquatic life o r  i n J u r i o u s

b ) r h e  s -  and n a t u r e  of f low of the to public hea l th , r e c r e a t i o n or  i n d u s t r y .
rec t - m v m n c ’  s t r e a m .  ( 7 ) Objec t i o n a b le d i s c o l o r a t i o n, t u r-

c ) rhe quin titv and  q u a l i t y  of the b id i t y, s c u m , oil y sleek or floating solids ,
s t - w a g e  o r  w a s t e s  to be t r e a t e d , and or  coat the  aqua t i c  l i f e  w i th  oi l  f i l m s .

r ( d )  The p r e s e n c e  or a b s e n c e  of o the r  ( 8 1 B a c t e r i a l  pol lut ion or  ot h e r  c o n -
sou rces  of pol lut ion on the same w a t e r -  d i t i o n s  d e l et e r i o u s  to w a t e r s  used  f o r
shed , domest ic pu rpo ses , l i v e s t o c k  w a t e r in c ,

2 ) All sewage  sha l l  r e c e i v e  a m i n i -  i r r i ga t ion , b a t h i n g , o r  s h e l l f i s h  p ropa ga -
-‘ 4 mum of s e c o n d a ry  t r e a t m e n t  or equiva lent t ion , or be othe  r w i s e  i n j u r i o u s  to public

(equal to at l e a s t  55~~O r e m o v a l  of 5 -day  hea l th .
b i o c h e m i c a l  o xygen  d e m a n d  and su spended  ( 9  1 Any measurable inc r ea se  in t e r n -
so l i d s)  and  s h a l l  be e f f e c t i v e l y d i s i n f e c ted p e r a t u r e  when th 8 r e c e i v i ng  wat t- r t e r n -
be fo re b e i n g  d i sc h a r g e d  in to any  publ ic  pe r a t u r e s  a r e  64 F - or  above , o r  m o re
wa t e r s  of t h e  st at e , t h a n  2 F , inc rease  when  r e c e i vm n c  \¼ .,ter

t e m p e r a t u r e s  a re  6 2 F . o r less .
- 

- 11— 02 5 G E N E R A I  V~ A F E R  Q U A L I T Y  (10) ~-\e s t h e t i c  c o n d i t i o n s  o f f e n s i v e  to tL. -
SI ’A ND AR D S .  The  f o l l o w i ng Gene r a l  W a t e r h u m a n  senses  of s i g h t , t a s t e , sme l l o r
U u i l i t v  S t a n d a r d s  sha l l  a p p ly to all  w a t e r s  t ouch .
of t~~e s t a t e  excep t  w h e r e  t h e y  a r e  c l e a r l y  ( 1 1 )  Rad io i so tope  c o n c e n t r a t i o n s  to e’~-
supt- rst -d .-d by Specia l W a t e r Q u a l i t v  S t a n —  ceed M a x i m u m  P e r m i s s i b l e  C e n c en t  ra-
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tions ( MPC ’s) in drinkin g water , edible provisions of th i s  sect ion shall  be in
f i s h e s  o r  s h el l f i s h e s , w i ld l i f e , i r r i gated add i t ion  to and not in lieu of the G e n e r a l
c rops , livestock and d a i r y  p r o d u c t s  o r  W a t e r  Qual i ty  Standards  conta ined in Sec-
pose an e x t e r n a l  r a d i a t i o n  h a z a r d .  t ion 11-025 , except where  th is  sect ion im-

poses a conf l i c t i ng  r equ i rement  w m t h  the
11-030 B E N E F I C I A L  USES OF W A T E R S  prov is ions  of Section 11-025 , th i s  sect ion

TO BE PROTECTEDBY SPECiAL W A T E R  shall govern.  No wastes  shall be dis-
Q U A L I T Y  STANDARDS. The Specia l  W a t e r  c h a r g e d  and no ac t iv i t i es  shall be con-
Q u a l i t y  S t a n d a r d s  c o n t a i n e d  in th i s  sub-  ducted which  e i ther  alone or in corn -
d i v i s i o n  a r e  adopted f o r  the purpose of b ina t ion  wi th  o ther  was tes  or  ac t iv i t i e s
p r o t e c t i n g ,  togethe r wi th  p e r t i n e n t  gene ra l  will cause in the wa te r s  of the Klamath
w a t e r  qua l i t y st an d a r d s , the  b e n e f i c i a l  R i v e r :
uses  of spec i f i ed  w a t e r s  of the  state as ( 1 )  Dissolved Oxygen. (DO) .
set f o r t h  in Table A and to conse rve  the  ( a I (Main  stem Klamath Rive r f rom
was te  a s s i m i l a t i v e  c a p a c i t y of the w a t e r s  Klamath Lake to Keno Regu la t i ng  Dam
so as to a c c o m m o d a t e  m a x i m u m  develop- located approximate ly 16 r iv e r  mi les  above
rnent and u t i l i z a t i o n  of the  r e s our c e s  of the the O r e g o n - C a l i f o r n i a  b o r d e r ) .  DO con-
sta te .  c e n t r a t i o n s  of s u r f a c e  w a t e r s  to be less

than 5 milli g r a m s  per l i te r  unless caused
11-035 SPECIAL W A T E R  QUALIT Y by n a t u r a l  condi t ions.

ST A N D A R D S  FOR P U B L I C  W A T E R S  OF ( b )  ( M a i n  stem Kiamath R i v e r  f rom
GOOSE LAKE IN LAKE C O U N T Y .  The Keno R e g u l a t i n g  Dam to Oregon-Ca l i fo r -
p r o v i s i o n s  of t h i s  sec t ion  sha l l  be in n ia  bo rde r ) .  DO concent ra t ions  to be
add i t i on  to and not in l ieu  of the Genera l  less than  7 mill i g r a m s  per l i ter .
Wate r Q ua l i t y St a n d a r d s con ta i n ed ~n Sec-  ( 2 )  Organisms of the Col i form Group
t ion 11-025 , except  w h e r e  t h i s  sec t ion  W h e r e  Associated with Fecal  sources .
imposes  a c o n f l i c t i n g  r equ i r emen t  wi th  (MPN or  equivalent  MF us ing  a repre-
the  p r o v i s i o n s  of Sec t ion  11-025 , t h i s  s en ta t ive  n u m b e r  of samp les). Average
se c t i o n  shal l  gove rn .  No w a s t e s  shall  be c o n c e n t r a t i o n s  of col ifo rm b a c t e r i a  to
d i s c h a r g e d  and no a c t i v i t i e s  shall  be exceed 1000 per 100 ml , with 20% of
c o n d u c t e d  w h i c h  e i t h e r  alone or  in com- s amp les not to exceed  2400 per 100 ml .
b i n a t i o r i  w i t h  o t h e r  w a s t e s  or  a c t i v i t i e s  I 3 )  T u r b i d i t y. ( J ackson  T u r b i d  i t  y
wi l l  c ause  in t h e  w a t e r s  of Goose Lake: U n i t s , J T U ) .  T ur b i d i t i e s  to exceed 5 J T U

1 ) D i s so lved  O x y g e n .  (DO) .  DO con-  above n a t u r a l  background  values except
cen t r a t i on s  to be less  t h a n  7 mi l l i g r a m s  fo r  c e r t a i n  sho r t - t e r m  ac t iv i t i e s  w h i c h
pe r  l i t e r . may be spec i f i ca l ly  a u t h o r i z e d  by the

2 I Organisms of the Colifo rro Group Sanitary A u t h o r i t y  u n d e r  such  condi t ions
- 

- W h e r e  A s s o c i a t e d  with 1- ecal Sources, as  it may p r e s c r i b e  and w h i c h  a r e  nec-
(MPN or equivalent MF using a r e p r e -  e s s a r y  to accommoda te  e s s ent ia l d r e d ging

- 
‘ s € -n t a t i v e  n u m b e r  of s ample s). A v e r a g e  or c o n s t r u c t i o n  w h e r e  t u r b i d i t i e s  in cx-

c o n c e n t r a t i o n s  of co l i fo rm b a c t e r i a  to cess of t h i s  s t anda rd  a r e  unavoidab le .
e x c e e d  1000 per  100 ml , w i t h  20% of ( 4 1 T e m p e r a t u r e . Any m e a s u r a b l e  in-
s a m p les not to exceed 2400 per  100 ml. c r e a s e  when  r i v e r  t emp e r a t u res a r e  72 0

3 )  Hy d r o g e n  Ion C o n c e n t r a t i on ,  (pH) .  F. or  above , or  more  than 2 F. curn u-
pH value s to be o u t s i d e  the  r ange  of la t ive  ~nc rease  when r i v e r  t e m p e r a t u r e s
7.5 to 9,5. are 70 F. or less,

4 ) T e m p e r a t u r e .  Dai~y a v e r a g e  tern - ( 5 1 Dissolved Chemica l  Substances.
peratures to ex ceed 70 F. or  the  da i l y ( M a i n  stem K i am a t h  R i v e r  at the Oregon-
m e a n  a m b i e n t  a i r  t e m p e r a t u r e , w h i c h -  C a l i f o r n i a  b o r d e r ) .  Cond u c t i v i t y  to cx-
ever  is g r e a t e r . ceed 400 mic romhos at 77 F.

( 6 )  H y drogen Ion Concentrat ion.  (p H~
pH values  to be outside the range  of

- - 11-040 S?ECIAL W A T E R  Q U A L I T Y  7.0 to 9 .0.
STANDARDS FOR PUBLIC WATERS OF
THE M A I N  STEM K L A M A T H  R I V E R .  The 11-045 SPECIAL W A T E R  Q U A L I T Y
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STANDARDS FOR THE PUBLIC WATERS above , or more than 2°F. increase when
OF M U L TN O M A H  C H A N N E L  AND THE river t empera tu res are  68 F. or less.
MAIN STEM WIL L A M E T T E  RIVER.  The ( b )  (Ma in  stem Wj llamette R i v e r  f r o m
provisions of this section shall be in N e w b e r g  to confluence ofCoas t  and Middle
addition to and not in lieu of the General Forks, river mile 187). Any measurable0W a t e r Qua l i ty  S tandard s conta ined  in Sec- increase when rive r temp e ra J ures are 64
tion 11-025, except w h e r e  thi s section irn - F. or above , or more than 2 F. in cre~ise
poses a conf l i c t ing  r equ i r emen t  with the when the r iver  temperatu res are 62 F.
p r o v i s i o n s  of Section 11-02 5, this section or less.
shall  govern . No wastes  shall be dis- ( 5 )  Dissolved C h e m i ca l  Substances.
c h a r g e d  and no a c t i v i t i e s  shall be con- Guide concentra t ions  listed below to be
ducted w h i c h  e i t h e r  alone or in corn- exceeded except as may be specificall y
b i n a t i on  w i th  o the r  was tes  or ac t iv i t i es  au thor ized  by the Sanitary Authori ty upon
wil l  cause  in the w a t e r s  of Multnomah such condi t ions as it may deem neces sa ry
Channel or the Willamette River: to carry out the general intent of Section

( 1 )  Dissolved Oxygen . (DO).  11-010 of this subdivision and to protect
( a )  (Multnomah  Channel  and main  stem the benef ic ia l  uses  set fo r th  in Table A.

W i l l amet te  R i v e r  f r o m  mouth  to the Wil-
l a m e t t e  Fal ls  at Oregon  C i ty ,  r ive r mile
.ib.6). DO c o n c e n t r a t i o n s  to be less than mg/I
5 m i l l i g r a m s  per l i t e r .  Arsen ic  (As)  0.01

( b )  ( M a i n  stem W i l l a m e t t e  R i v e r  f rom Bar ium (Ba)  1. 0
the W i l l a m e t t e  Fal ls  to N e w b e r g ,  r i v e r  Boron (Bo) 0. 5
mile 50). DO c o n c e n t r a t i o n s  to be less Cadmium (Cd)  0.01
t h a n  6 mil l i g r a m s  per  l i t e r .  Chlor ide  (C l)  25.

( c  ) ( M a i n  s tem Wil lamet te  R i v e r  f rom C h r o m i u m  (Cr) 0.05
N e w b e r g  to Salem , r ive r mile 85). DO Copper (Cu)  0.005
c o n c e n t r a t i o n s  to be less than  7 milli- Cyanide (CN) 0.01
g r a m s  pe r  l i t e r .  F luor ide  ( F )

d I ( M a i n  s tem W i l l a m e t t e  R i v e r  f rom Iron (Fe)  0.1
Salem to c o n f l u e n c e  of Coas t  and Middle Lead (Pb ) 0.05
F o r k s , r i v e r  mile  187). DO c o n c e n tr a t i o n s  Manganese  ( M n )  0.05
to be less t h a n  9OToof s a t u r a t i o n . Phenols ( to ta ls )  0.001

2 ) Or g a n i s m s  of the  Co l i fo rm  Group Total dissolved solids 100.
W h e re A s s o c i a t e d  with Fe ta l  Sources.  Zinc ( Z n )  0.1
(MPN or  eq u i v a l e n t  MF u s i n g  a r ep re -  Heavy metals  (Totals 0.5
s e n t a t i v e  n u m b e r  of s a m p les) .  Ave rage including Cu , Pb , Zn ,
c o n c e n t r a t i o n s  of c ol i f o r m  b a c t e r i a  to and o the r s  of non-
exceed 1000 per  100 ml , wi th  20% of speci f ic  des i gnat ion)
samples not to exceed 2400 per 100 ml .

( 3 )  T u r b i d i t y .  ( Jackson  T u r b i d  i t  y
U n i t s , J T U ) .  T u r b i d i t i es  to exceed S JTU
above n a t u r a l  b a c k g r o u n d  values except for  11-050 SPECIAL W A T E R  Q U A L I T  Y
c e r t a i n  s h o r t - t e r m  ac t iv i t i e s  w h i c h  may STANDARDS FOR THE PUBL iC W A T E R S
be spec i f i ca l l y a u t h o r i z e d  by the San i ta ry  OF THE MAI N STEM OF THE COLUM-
A u t h o r i t y u n d e r  such condi t ions  as it may BIA RIVER FROM THE EASTERN O R E -
p r e s c r i b e  and w h i c h  a r e  n e c e s s a r y  to GON-WASHINGTON B O R D E R  WEST-  —

a c c o m m o d a t e  e s s e n t i a l  dred ging or con- W A R D  TO THE PACIFIC OCEAN . The
s t r ur t i o n  w h e r e  t u r b i d i t i e 3  in excess of provis ions  of th i s  Sect ion shall  be in
t h i s  s tan d a r d  a r e  unavo idab l e , add i t ion  to and not in lieu of the Gene ral

( 4  ) T e m p e rat u r e .  Water Quality Standard s contained in Set-
( a ) ( M ult n o m a h  C h a n n e l  and main  stem tion 11-025 , except  w h e r e  t h i s  section

W il larnette R i v e r  f r o m  mouth to N e w b e r g ,  imposes a conf l i c t i ng  r equ i rement  wi th
r i v e r  mile 50 . )  Any measurable  i~~c rease  the provisions of Section 11-025 , th is  sec-
when  r i v e r  t empe r a t u r e s  a re  70 F. or tiori shall govern .  No was tes  shall  be
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discharged and no activities shall be wg/J
conducted which either alone or in com- Arsenic (As)  0. 01
bination with other wastes or activities Barium (Ba) 1. 0
will cause in the waters of the Columbia Boron (Bo)  0 . 5
River: Cadmium (Cd )  0 . 01

( 1)  Dissolved Oxygen. (DO). DO con- Chloride (Cl )  30.
centrations to be less than 90% of satura- Chromium (Cr) 0.05
tion. Copper (Cu ) 0.005
(2) Organisms of the Coliform Group Cyanide (CN) 0,01

where Associated with Feca l Sources . Fluoride (F) 1.0
(MPN or equivalent MF using a repre- Iron ( F e )  0. 1
sentative number of samp les).  Lead (Pb) 0, 05

( a )  (From the eastern Oregon-Wash- Manganese (Mn) 0 . 05
ington bounda ry downstream to the Inter- Phenols (totals) 0. 001
state Highway Sb rid ge between Vancouver , Total dissolved solids 200 .
Washington , and Po rtland , Oregon).  Av- Zinc ( Z n )  0. 1
erage concentrations of coliform bacteria Heavy metals (Totals 0. 5
to exceed 240 per 100 milliliters or to including Cu , Pb , Zn ,
exceed this value in more than 20 percent and others of non-
of the samp le s. specific desi gnation )

( b )  (From the Interstate Hig hway 5
br id ge bet ween Vancouver , Washin gton , 11-055 SPECIAL WATER QUALITY
and Portland , Oregon , to the mouth). STANDARDS FOR THE PUBLIC WATERS
Average concentrations of coliform bat- OF THE MAIN STEM OF THE GRANDE
teria to exceed 1000 per 100 rr il l i l i ters , with RONDE RIVER. The provisions of this
20 percent of the samp les not to exceed section shall be in addition to and not
2400 per 100 mil l i l i ters .  in lieu of the General Water  Qualit y Stan-

( 3 )  Turbidity . ( Jackson  Turbidity da r ds contained in Section 11-025 , except
Uni t s , JTU) .  Turb id i t i e s  to exceed 5 JTU where this  section impos’ a conflicting
above natural back ground values except requirement with the provisions of Sec-

— for cer tain short-te rm activitie s which tion 11-02 5 , this section shall gove rn . No
may be specificall y authorized by the wastes shall be discharged and no act iv-
Sani tary  Authori ty under  such condi t ions  i t ies  shall be conducted w h i c h e i t h e r a l o n e

— 
as it may prescr ibe and which are nec-  or in combination with other  wastes or
essary  to accommodate essent ia l  dred g ing act ivi t ies  will  cause in th e waters  of
or construction where turbidi t ies  in cx- the Grande Ronde River :
cess  of this standard are unavoidable. ( 1 )  Dissolved Oxygen ,(DO ).  DO concen-

( 4 )  H y drogen-Ion Concentrat ion . pH t ra t ions  to be l e s s  than 75% of saturat ion
-
- ‘ values to fall outside the range of 7 . 0 to at seasonal low or less  than 95% of

8 .5 .  saturation in spa wning a reas  during
( 5 )  Temperature . Any measurable in6 spawning, hatching, and fry stages of

crease  when river temperatures are 68 salmonid f i shes .
0 - - -F. or above , or more than 2 F.  in~~rea se ( 2 )  Organisms of the Co lifo rm Group

when rive r temperatures are 66 F. or where Assoc ia ted  with Fecal  Sour ces.
less .  (MPN or equivale nt MF using a repre-

( 6 )  Dissolved Chemic al Substances.  sentative number of samp les) .  Ave rage
(Above the zone of marine wate r intrusion , concentrations of coliform bacter i a  to
approximate rive r mile 401. Guide con- exceed 1000 per 100 mi l l i l i t e r s , w i th
centrations listed below to be exceeded 20% of these samp les not to exceed 2400
except as may be specif ical l y authorized per 100 mi l l i l it e r s .
by the Sanitary Authority upon such con- ( 3 )  Turbid i ty .  ( J a ckson  Turb id i ty
ditions as it may deem necessary  to ca r ry  Units , J T U ) .  Turb id it ies  to exceed 5 J T U

- 
S out the general intent of Section 11-010 above nat u r - t l back ground values except

of this subdivision and to protect the for certain -
~~. ort-te rm act ivi t ies  which

benef ic ia l  uses set forth in Table A. may be s~~ec i f i ca 1 l y authorized by the
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Sani tary  Authori ty under such conditions W alla River :
as it may prescribe and which are nec- ( 1 )  Dissolved Oxygen .(DO). DOconcen-
essary to accommodate esseri t ia ldredging trations to be less than 75% of saturation
or construction where turbidities in excess at seasonal low or less than 95% of satura-
of this standard are un a voidable. tion in spawning areas during spawning,

( 4 )  Temperature. Any measurable in; hatching, and fry stages of sa lr nonid
crease when river tempera t~ir es are 68 fishes.
F. or above , or more than 2 F. in~~r ease ( 2 )  Organisms of the Coliform Group
when river temperatures are 66 F. or where Associated with Fetal Sources .
less.  (MPN or equivalent MF using a repre-

( 5 )  Dissolved Chemical Substances . sentative number of samp les) .  Average
Guide concentrations listed below to be concentrations of coliform bacter ia  to
exceeded except as may be specificall y exceed 1000 per 100 milliliters , with 20%
au thor ized  by the Sanitary Authority upon of these samp les not to exceed 2400 per
such conditions as it may deem necessary 100 mill i l i ters. 4
t o  carry out the general intent of Section ( 3 )  Turb id i t y. (Jackson T u r b i d i t y
11-010 of this subdivision and to protect Units , J T U ) .  Turbidities to exceed S J TU
the benef ic ia l  uses set fo rth in Table A. above na tu ra l  back ground values except

for  ce r ta in  s h o r t - t e r m  ac t iv i t i e s  which
rngLl may be specif ical ly au tho r i zed  b y the

A r s e n i c  ( A s )  0.01 Sanitary Author i ty  unde r such condi t ions
Barium (Ba) 1.0 as it may p r e s c r i b e  and w h i c h  a r e  nec-
Boron (Bo)  0 .5  essary  to accommodate e s sen t i a ld red g ing
Cadmium (Cd) 0.01 or construction where turbidi t ies  in ex-
Chloride (Cl)  25.  cess  of this s tandard a re  unavoidable.
Chromium ( C r )  0.05 ( 4 )  Temperature. Any m e a s u r a b l e  in ;
Coppe r (Cu)  0.005 crease when rive r ter n pera ~,ures are 68
Cyanide ( C N )  0.01 F. or above , or more than 2 F. in c r e a s e
Fluoride ( F )  1.0 when r iver  tempe rature s are 66 F. or
I ron ( F e )  0.1 less.
Lead (Pb)  0.05 ( 5 )  Dissolved Chemica l  Subs tances .
Manganese (Mn)  0.05 Guide concentrat ions listed belo w to be
Phenols ( to ta ls )  0.001 exceeded except as may be spec i f i ca l ly
Total dissolved solids 200. authorized by the Sanit : ry Authority upon
Zinc  ( I n )  0.1 such condi t ions as it may deem n e c e s s a r y
Heavy metals (Totals 0.5 to c a r r y  out the gene ral intent  of Section

inc lud ing  Cu , Pb , In , 11-010 of this subdivision and to protec t
and others of non- the beneficial uses set forth in Table A.
s p e c i f i c  desi gna t ion)  mg / l

Arsen ic  ( A s )  0, 01
Barium (Ba) 1.0

ll - O eO W A T E R  Q U A L I T Y  STANDARDS Boron ( B o )  0 , 5
FOR T H E  P U B L I C  W A T E R S  OF THE Cadmium (Cd )  0 . 01

r 
- MAIN SI ’EM OF THE WALL.A W A L L A  Chloride ( C l )  25 .

U V r }- t . rhe  p rov i s ions  of th is  sect ion shall Chromium ( C r )  0 . 05
b.- in add i t i on  to and not in l ieu of the Coppe r (Cu)  0 .005
Ge- .- r al  W ite r Q u a l i t v  Standa rds contained C yanide (C N )  0. 01
in S . - c t : u n  11-02 5 , excep t  where this  set-  Fluoride ( F )  1. 0
t i o n r~ - e - e  -~ a c o n f l i c t i n g  r equ i r emen t  Iron ( F e )  0. 1
w i t h  t -  p r o v i s i o n s  of Section 11-025 , Lead (Pb ) 0 . 05

s sec t i on  sI- i l l  gove r n . No wastes shall Manganese ( M n )  0. 05
be d : s c ~~ar ~~ed and no a c t i v i t i e s  shall be Phenols ( to ta ls )  0 . 001
con  !e I -  ~c i c h  e i t h e r  alone or in corn- Total dissolved solids 200 .
t , i n a t i o~ ~ t o ther  w a s t e s  or ac t i v i t i e s  Zinc ( Z n )  0 . 1
t~ 11 c a i sa -  In the w a t e r s  of the Walla  He a v y  metals (Totals  0 . 5
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including Cu , Pb , Zn , the beneficial  uses set forth in Table A.
and others of non-
specific designation)

Arsenic (As)  0 ,01
Barium (Ba)  1. 0

11-065 WATER QUALIT Y STANDARDS Boron (Bo)  0.5
FOR THE MAIN STEM OF THE SN AKE Cadmium (Cd)  0.01
RIVER iN AND ADJACENT TO OREGON . Chloride (Cl )  50 .
The provis ions  of this section shall be Chromium ( C r )  0 .05
in addition to and not in lieu of the Copp e r (Cu )  0.005
Gene ral Wate rQuality Standards contained Cyanide (CN) 0.01
in Section 11-025 , except where  this  sec- Fluoride ( F)  1.0
t ion imposes a conf l ic t ing  requirement Iron ( F e )  0.1
with the provisions of Section 11-025 , Lead (Pb ) 0 . 05
this section shall govern. No wastes  Manganese (Mn)  0.05
shall be d ischarged  and no act ivi t ies  shall Phenols (totals ) 0 .001
be conducted which ei ther  alone or in Total dissolved solids 750 .
combination with other waste s or activi - Zinc ( Z n )  0.1
t ies will cause in the waters  of the Snake Hea vy metals (Totals 0.5
River: including Cu, Pb. Zn,

( 1 )  Dissolved Oxygen.  (DO). DOconcen-  and others  of non-
tration s of s u r fa ce  w a t e r s  to be less than specific des ignat ion)
75%o f s a tu r a t i on  at seasonal low or less
than 95% of saturation in spawning areas (6) Hydrogen-Ion Concentration. (pH).
dur ing  s p a w n i n g ,  ha t ch ing ,  and f r y  stage s pH values to fall outside the range of 7.0
of salrnonid f i shes,  to 9.0 .

( 2 )  Organ i sms  of the Coliform Group
whe re Associated with Fetal Sources. 11-070 WATER QUALITY STANDARDS
(MPN or  equ iva len t  MF us ing  a repre-  FOR THE MARINE AND ESTUARINE
sentative number of samples). Average WATERS OF OREGON excluding es-
concentrations of coliform bacteria to tuarine waters of the Columbia River).
exceed 1000 per 100 ml, wi t h 20% of The provisions of this section shall be in
samples not tr ’ exceed 2400 per 100 ml. addition to and not in lieu of the General

3) Turbidity. (Jackson Turbidity Wate r Quality Standa rds contained inSec-
Units , J T U ) .  T u r b i d i t i e s  to exceed S JTU tion 11-02 5 , except where this section im-
above n a t u r a l  back ground value s except poses a conf l i c t ing  requi rement  wi th  the
for certain short-term activities which provis ions  of Sect ion 11-02 5, this  section
may be specifically authorized by the shall govern . No wastes shall be dis-

S Sanitary Au tho r i t y  under such conditions charged and no activities shall be con-
as it may  prescr ibe  and which  are  nec-  ducted which  e i the r  alone or in combinat ion
essa ry to accommodate essent ia l  dred g ing with othe r wastes  or act ivi t ies  will cause
or  cons t ruc t ion  where t u r b i d i t i e s  in excess  in m a r i n e  or estua r ine wate rs:

S - of this  standard are unavoidable . ( I )  Dissolved Oxygen.  (DO). (Outs ide
4 )  Temperature .  Any measurable  in 6 of zones of upwelled marine waters nat-

crease when river tempera~ ires are 70 urally deficient in DO). DO concentrations
F . or above , or more than 2 F. inc rease to be less  than  6 m i l l i gr a m s  per l i te r
when r i v e r  temperatures are 68 F. or for  e st u a r i n e  wa te r s , or less  than satura-
less . t ion concentrations for marine wat ers.

5 )  Dissolved Chemica l  Substances. (2 ) Organisms of the Colifo rm Group.
Guide c o n c e n t r a t i o n s  listed below to be (MPN or  equivalent  MF using a repre-
exceeded except as may be spec i f ica l ly  sentative numbe r of samp les) .
a u t h o r i z e d  by the San i t a ry  Author i t y upon ( a )  (For  mar ine  and shel l f ish g rowing
such conditions as it may deem necessary waters). The median concentration of
to c a r r y  out the general intent  of Section c o l i f o r m  bac t e r i a  of sewage o r ig in  to
11-010 of t h i s  subdivision and to protect exceed 70 per 100 milliliters.
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( b )  (For  e s tua r ine  w a t e r s  o the r  t h a n  a l t e red  to a degree which creates  or can
in she ll f i s h  g rowing  a r e a s) .  Ave rage  con- reasonabl y be expected to c reate  an ad-
c e n t r a t i o n s  of col i fo rm b a c t e r i a , w h e r e  v e r s e  e f f ec t  on f ish or othe r aquatic l ife.
associated with f e t a l  s o u r c e s , to exceed
240 per  100 ml or  to exceed t h i s  value 11-075 IMPLEMENTATION AND E N -
in more than  20% of samples. FORCEMEN T PLAN . The Implementat ion

3) Hydrogen Ion Concentration (p H).  and Enforcement  Plan for  the  Public
pH values to be outside the range of 7 .0 W a t e r s  of the State of Oregon , a copy
and 8. 5 over  she l l f i sh  g rowing  a reas .  of which  is at tached here to  and by t h i s
(4) Turbidit y .(Jackson Turbidity Uni t s  r e f e r e n c e  made a part  hereof , is he reb y

JTU .)  T u r b i d i t i e s  to exceed 5 JTU above adopted and p r e s c r i b e d  by the Oregon
natural background value s except for cer- State Sanitary Authority.
t a m s h o r t - t e r m  a c t i v i t i e s  which  may be
specifically authorized by the San i t a ry  His t :  Filed 6-19-67 as SA 27
Authority under such con di t ions as i t
may p r e s c r i b e  and which  a r e n e c e s s a r y to [ED. NOTE:  Pu r suan t  to ORS 183 .360
accommodate  e s sen t i al  dred g ing or  con- ( 3 ), the Imp lementat ion and Enforce-
st ruc t ion  where  t u rb i d i t i e s  in excess  of rrient Plan for  the Public W a t e r s  of the
th i s  s t anda rd  a r e  unavoidable . State of Oregon  is not publ ished in the

5 )  T e m p e r a t u r e .  Any si g n i f i c a n t  in- Oregon  A d m i n i s t r a t i v e  Rules Compilation.
c rease  above n a t u r a l  back ground t emper -  Copie s may be obtained f rom the Secre-
a t u r e s , or  w a t e r  t e m p e r a t u r e s  to be t a r y  of State as provided by ORS183 .050].
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