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CREDITS 3
This is one of a series of appendices to the Willamette Basin 3

Comprehensive Study main report. Each appendix deals with a particu-

lar aspect of the study. The main report is a summary of information

contained in the appendices plus the findings , conclusions , and recom-

mendations of the investigation .

This appendix was prepared by the Municipal and Industrial. Water
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- 
Supply Committee under the general supervision of the Willamette Basin

Task Force. The committee was chaired by the Federal Water Pollution

Control Administration and included representation from the agencies

listed below .

Oregon State Water Resources Board
Oregon State Board of Health
Oregon State Department of Commerce
Department of the Interior
Department of Health, Education, and Welfare
Department of Agriculture
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Between the Crests of the Cascade and Coast Ranges in northwestern Oregon lies
• an area of 12,045 square miles drained by Willaznette and Sandy Rivers—— the Willarnette

Basin. Both Willamette and Sandy Rivers are part of the Columbia River system , each
lying south of lower Columbia River.

With a 1965 population of 1.34 million , the basin accounted for 68 percen t of
the population of the State of Oregon. The State ’s larges t ci ties , Por t land , Salem ,
and Eugene , are within 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 roughly 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 Mo un tains , and on the wes t by the Coast Range. Columbia
River , from Bonneville Dam to St. Helens , 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

eleva..ions of slightly over 4,000 feet.

The Willamette Valley floor , about 30 miles wide , is approximately 3,500 square
miles in extent and lies below an elevation of 500 feet. It Is nearly leve l in many
places , gen tly rolling in others , and broken by several groups of hills and sca ttered
buttes.

Willamette River forms at the confluence of its Coast and Middle Forks near
Springfield. It has a total length of approximately 187 miles , and in its upper 133
miles flows nor thward in a bra ided , meandering channel. Through most of the remaining
54 miles , it flows between higher and more well defined banks unhindered by fal ls  or
rapids , excep t for Willamette Falls at Oregon City . The stretch below the falls is
subject to ocean tidal e f f e c ts which are tr ansm itted through Columbia River.

Most of the major t r ibutar ies  of Willame tte River rise in the Cascade Range at
eleva tions of 6,000 fee t or h igher 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 Calapooya Mountains and on the north by the divide between
the McKenzie River drainage and the Calapooia and Santiam drainages east of the valley

- 
i_ floor and by the Long Tom—Marys River divide west of it. The Middle Subarea includes

all lands which drain into Willamette 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 direc tly into Columbia River between Bonneville and St, Helens ; Sandy River
is the onl y major basin st ream which does no t drain directly into the Willamette .

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

• •*~#

— - - - ________ • - • •~~~~~~~ ~~~ • -~~~~~~. •~~~~~~~~~ • •



-~~~~~~~~~~~~~~~~~~ ‘ - -  • - ~~~~~~~~~~~~~ - - - 5 r  ----~~ - — - --

~~~

~~ ~~~
—

-
~~~

a o ~~~~~ 
-

• 
•

L ’ s  
\S\~

_ 0 0

— 

~~~~

— — — 
• 

- 

• - . . , 
—

,

I’ / - - 1..
I (~i •~ ~~~~~~~ • •

• •
- 

••; i

—
• ~~~

- 
• 

•1 •- -
~~~~~~~~

~~~~~~~~ ~~~~~~~~~~~~ •

~ :z-~ .
• 

; - 
- •
,, -

,.-

• • 
f _

~— ,1

SU5BAS INS
C000 ~0O — — ~ “ — — ,,,
M~0dI F,,.

M0K.fl~i, 1
• L 0,Q 10s - . , -- - 50,50,, 

—

—-

• 

o o o .

WILL AME TTE 5*5 :Tuoy

, MAuC ~~
SU5APCAS MLPaCIPSL 4~’LJ Ir~loUSTRI~ L

WATER SERVICE AREAS
S 5401.

_ _ _ _ _ _  _ _ _ _ _ _ _ _



~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~
_ •~~‘T_ •

TABLE OF CONTE NTS
~~ JLm ir~JJL - 1fl -r 

PART I - IN’rRoDucTIoN

PURPOSE AND SCOPE I-I

RELATIONSHIP TO OTHER PARTS OF THE REPORT 1-2

HISTORY 1 3

PART II - PRESENT STATUS

WATER USE 111
Water Service 1 1 1

Upper Subarea 11-10
Eugene-Spring field Service Area 11-10
Coast Fork Subbasin lI-li
Middle Fork Subbasin 11-12
McKenzie Subbasin 11-12
Long Tom Subbasin 11-12

Middle Subarea 11-13
Albany-Corvallis Service Area 11-13
Salem Service Area 11-13
Santiam Subbasin 11-14
Coast Range Subbasin 11-14

• Pudding Subbasin 11-14
Lower Subarea 11-15

Portland Service Area 11-15
Tualat in Subbasin 11-17
Clackamas , Columbia , and Sandy Subbasins 11-17

Seasona l Distribution of Demand 11-17
Per Cap ita Use 11-20

WATER QUALITY • . .  11-21
• 

:-~
‘ Water Treatment 11-24

• - 
• 

- 
Cos t of Wa ter 11-28

• SOURCE OF WATER 11-29

I ~ — I ~~~~~~~~~~~~~ — — — —



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

PART III — FUTURE DEMANDS

k TRENDS IN WATER USE 111—2

PROJECTED WATER USE 111—5

PROBLEMS 111—17
Storage Reservations 111—17
Source Identification 111—17
Watershed Management 111—17

Demand Growth 111-18

PART IV - ALTERNATIVE MEANS TO SATISFY DEMANDS

UPPER SUBAREA IV-8
• Eugene-Springfield Service Area IV-8

Coast Fork Subbasin IV-8
Middle Fork Subbas in IV-9
McKenzie Subbasin IV-9
Long Tom Subbasin IV-9

MIDDLE SUBAREA iv-io
Albany-Corvall is Service Area IV-1O
Salem Service Area IV-12
Santiam Subbasin IV-12

Santiam River Drainage IV-12
Calapooia River Drainage IV-12

Coast Range Subbasin IV-L3
Marys River Drainage IV-L3~
Luckiamute River Drainage IV-13
Yamhill River Dra inage IV-13

Pudding Subbasin lV-L4

LOWER SUBAREA IV-15
P o r t l a n d  Se rv i ce  Area IV -L5
T u a l a t i n  S u b b a s i n  
Clackamas Subbas in  IV-~ 6
Sand y Subbas in  

PART V - CONCLUSIONS

CONCLUSIONS v - i

- 

i .- 2

— __•_ •0~••__ ~~ ~~ ~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~ isa.. •_•__~.~~~ _a.~—



7~
’
~~~

T
~~~

TABLES

Page

11—1 Summary of Municipal , Industrial , and Rural— 11—3
Domestic Water Use, 1965

II—2 Inventory of Municipal , Industrial , and Rural— 11—5
• Domestic Water Use, 1965

11—3 Monthly Demand by Service Area as Percent of 11—18
Average Month , 1960

11—4 Mineral Quality of Surface Water at Portland , 11—22
Salem , and Eugene

11—5 Mineral Quality of Ground Water at Selected 11—23
Commun ities

11—6 Summary of Sources and Treatment for Municipally 11—26
Supp lied Water

111—1 Population Growth , by Subarea and Service Area III—6

11 1—2 Fu tu re  Munici pal , I ndus t r i a l , and Rura l—Domest ic  111—9
• Average Wate r  Use (MCD)

111—3 Future Municipal and Industrial Water Use , 111—15
Monthl y Demand as Percen t  of Annual Average MGD ,
1980—2020

I V — l  Munici pal Water  Supp ly Development Needs , 1985 IV—2

IV—2 Costs of Water Purification IV—6
0~~,

IV—3 Costs of Municipal and Industrial Water Supp ly IV—6
Purification Facilities , 1965—1985

IV- 4  Costs of Municipal and Industrial Water Supp ly IV—7
Purification Facilities , 1985—2020



• : 
~~~~~~~~~~~~~~~~~~~~~~~~~~ ‘~~~~T~ ~~~~~ 

.
~~~

-
j 

FIGURES

Page

• 11—1 Typ ical Water Use Patterns at Portland , Salem , 11—19

- 4 and Eugene

11—2 Lawn Water Requirements and Mean Rainfall in 11—20
• Portland

• 11—3 Mean Streamflow Distribution and Typ ical Water II—20
Demand Pattern at Salem

11—4 Cost of Water , City of Portland 11—28

111—1 Population Growth by Subarea 111—5

III—2 Projections of Water Need 111—7

111—3 Growth Indices——Food Products and Manufacturing 111—8

111—4 Growth Indices——Lumber and Wood Products , and 111—8
Pulp and Paper

111—5 Water Use Projections by Subarea 111—16

i~
.
I

______ 
_ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _  •• ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ •—__ ~~~ _•_____  —• •~~~~~ -—- -• -— . • I -



1

• ~~~~•• MAP S

.

Service Areas Frontispiece
- 

11-1 Water Supply Sources 11-2

I 

•
~i~i~•

—

L ‘-5

• •—--- - —~~~~ ~~~~~~~~~~~~~~~~~
• •

~~~~~—-~~~~~~~ -•  ~~.- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~ -~~ •-• —~~-• ••-“ — •



- - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~~~i-~ 7T:T~ 

• 
~~~~~~~~~~

PHOTOS 3
(Titles abridged)

Page

I-i Part of the Bull Run reservoir complex 1-4

• 11-1 Rural-domestic water use area 11-4

11-2 Weyerhaeuser p lant in Spr ing f ie ld  Il -b

11-3 Sawmill i n s t a l l a t ion  in the Wil lamet te  Basin 11-Il

11-4 Dexter Reservoir 11-12

11-5 Oregon City pulp and paper mil ls  11-16

• 11-6 Salem , Oregon, water supply system 11-24

11-7 Salem , Oregon, water supply system 11-25

11-8 Portland , Oregon , wate r storage and d i s t r ibu t ion  11-27

111-I Potable river water in the upper tributaries 111-1

111-2 Tektronix industrial park, Portland , Oregon 111-3

111-3 Rock Creek treatment plant  of Corvallis , Oregon 111-20

111-4 Forest Grove , Oregon, treatment plant 111-20

- •~ Eugene and Spr ingf ie ld , Oregon IV-8

• Albany and Corvallis , Oregon IV-b0

IV-1 Corvallis treatment plant on the Willamette IV-ll

IV-2 Dallas storage facilities IV-ll

Salem , Oregon IV-12

Portland , Oregon IV-15

L _ _ _ __ _ _-- •-—---—•__• •~~~~~~~••~~~~~~ ••~~~~~~~~~~~~~~~~ _~~~~~~~~~•~~~~~~~~~~~~~ -~~~~~~~~~~~~~ •~~~~~~~•~~~~~.Li~~~~~~~~~ ••~~~•~~~~ •~~•~~~~~~~~ •• ~_~~~~~ rn_~~~~~~~~~~ ..•~~~ •~~



\ :. WD~~ 
u vL .o.o sa a~~~~~~

-, 
.
~~
. • .. 

Appzov~’d io~ public Te1eQ9~

- . 
- , ‘- - ‘  - ‘‘~.‘TE~: ALL ~ 

Disn~bu~on Uabmited j



— — -. • _ 
: 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~ ~~~T1i~~~~• ~ 
- • - • •

~‘1

• INTRODUCTION
1rli:: l~~~~~~:: l—~~~~~~i 

--- .~~
- — ~

-- --..---
~~~~ 

- :~~~~~~~~~~~~~~~~~~~~~~~~
-
~~~~~~

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

The purpose of th is  appendix  is to app raise the present municipa l
• 

- and indus t r ial wa ter supp ly si tua t ion , to anal yze its fu ture needs and
development pote n t i a l , and to evaluate  the needs of suba reas as a basis
for making recom-nendations for measures which will serve those needs .
Considerat ion of munici pal and i ndus t r i a l  wate r supp ly as a part  of a
comprehensive p lan for dev elopment and management of water  and related
land resources is essent ia l  to provide a means for  orderl y development
of water  supp lies .

The scope of this appendix limits projection of municipal and in-
dus t r i a l  wa ter supp ly requ iremen ts to the years 1980 , 2000 , and 2020.
Appraisal of the 1980 requirements includes consideration of quantity,
q u a l i t y ,  and seasona l va r i a t i ons  of supp ly and demand . The need iden-
tified is of an immediate nature and may be direc tly related to the de-
velopment of a comprehens ive p lan for read ily foreseeable developments.

• The long-range p lans , wh ich are naturally more conjectura l , are more
general  in na ture and poin t toward the needs of major subareas of the
b a s i n .

The study area is confined to the Willamette Basin ; however , the
strong geographical and economic interrelations and interactions be-
tween the Wi llamette Basin , the Pacific Northwest , and the Na t ion w i l l
i n f lue nce the leve l of munic ipal and industrial water demand in the
bas in . As an examp le , inarcased marke t area population will result in
an enlarged marke t for processed food . Additiona l food-processing ca-
pac ity will result in an increased demand for process water and water

. 1  - for the additiona l popula ti on suppor ted by the industrial emp loyment .

This appendix is primaril y single-purpose . The first four sec-
dons are developed on the assumption tha t the water resource will not
be a limiting factor if adequate facilities are provided . The conclu-
sions (Part V) are based on the fact tha t competition for the use of
wa ter ex ists , and suggest an approach to meeting supply needs tha t
would accommodate this competition .

_ _ _  - -• - •~~~~~~• • •
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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 f r om other appe ndices we re used to obtai n the assessmen t o f
future municipal and industr ia l  water supp ly needs . Data showing the
growth o f populat ion and industry in Appendix C--Economic Base--were
used to determine the level of future use or demand . The availability
of na tu ra l l y occurring waters in the basin to meet municipal and indus-
trial demands was evaluated from basic data in Appendix B--H ydrology.

• The functional appendices were also used as a source of some data
used in the evaluation of municipal and industrial water supp ly. Appen-
dix L--Water Pol lut ion Control--provided specific information on the
qua l i t y  of water  for municipal and industrial water supply.

)
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H I S T O R Y

Mu nicipal  and indus t r ia l  water  supp ly has been a func t ion  re lated
• to man fo r thousands of years . Major advancements are re lated to tech-

no log ical ly imp roved means of delivery and to the qua l i t y  of water
delivered. Delivery has evolved from carry ing conta iners f r om the

• tribal spring , or water hole , to wel ls , and f ina l ly to modern d is t r ibu-
tion systems .

The qual i ty  of water available for  use has undergone considerable
change and has been in f luenced b y mankind . During the earl y period of

• spa rse populat ion , the surface and ground waters  were a f f ec t ed  onl y b y
natura l phe nomena . As the populat ion increased , the qua l i t y  was de-
graded largely as a result of man ’s lack of knowledge , neglect , and
disregard for the rights and welfare of others. At one time the major
app roach in main ta in ing  the q u a l i t y  of the water supply was to separate
man from the wate r source . The result was the development of water-
sheds or wells which were relative ly isolated. Even with precautions ,
mafl ’s in fluence enc roached upon the water  sources , and means o f clean-
ing and d i s i n f ec t i on  rep laced or supp lemented p rotection of the source .

The quantity of water used for municipal and industrial purposes
has cont inuall y inc reased , both in total and in per capita amounts.
The total use has risen in response to population increase , and this
t rend has been re in forced by increased pe r cap ita co nsumption result-
ing largely f rom indus t r ia l iza t ion. Per cap ita water use in the
Wi l lamet te  Basin has increased about 30 pe rcent during the last 20
years .

The development of munici pal and industrial water supply in
Por t land  and Eugene is an examp le of the evolu t ion  of wa te r  systems .

- 
• In the 1850 ’s , a w a t e r  sy s t em was developed in the C i t y  of

Port land u t i l i z i n g  C a r u t her s  Creek in the southwes t  p a r t  of town and
a d i s t r i b u t i o n  sys tem of bored logs .  In 1862 , a f t e r  severa l changes
in  owner sh i p,  the  sys tem was incorpora ted  as the “Por t l and  W a t e r  Com-
pany. ” The C a r u t h e r s  Creek supp l y was then  augmented b y a w e l l  a t  the
foot of Marke t S t ree t  and an impoundment  on Ba lch  Creek above W i l l a m e t t e
H e i g h t s .  A small stream in Portland Heig hts was later tapped to add to
t h e  supp l y .  Many r e s i d e n t s  c o n t i n u e d  to  use w e l l s  and s p r i n g s  because
th .  d i s t r i b u t i o n  sy s t em was not adequa t e .

• 
Puiping stations were put into service on the W i l l am et t e  R ive r  as

an additiona l water source in 1869 . In 1885, the city charter was
amended and legislative action was taken which allowed the city to
en t e r  t h e  w a t e r  b u s i n e s s .

1•’-
•

~~• 
~~: 

•

~~

•
‘

1-3
- - 

-

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

-- •~~~~~~- -~~~~~~~~~~ •.. ~~-- 
--- .•—-~ • • -- • - -• - ••-~~~ •



— TE± ----” W ~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~

The B u l l  Run R i v e r  wz i s si- l i - c t  i d  u s t lie n ew son rc~ ‘I wa ic r I or t h e
City of Portland in 1886. By 1891 , li-gu I r e s t r a i n t s  Ic id  h i -en  overcome ,
and a c o n t r a c t  was awarded  f o r  c o n s t r u c t i o n  of c o n d u i t  No . I f rom Bu l l
Run . Almost concurrentl y, Federa l action p r ov i d e d  protection of t he
watershed by establishment of a Public Forest Reserve in 1892 . B y 1904 ,

• 
Congressiona l action had e n l a r ged  th e  p r o t e c t e d  area and pr ohibited
trespass.

The first w a t e r s h e d  imp o u n d m e n t  was p r o v i d e d  in  1915  b y co n s t r u c —
• tion of a low dam and d ike  a t  B u l l  R u i  La ke . This project provided

about three billion gallons of storage capacity. In 1929, Bull Run
• Dam No.  I was b u i l t  to provide 8.8 billi on gallons of storage capacity.

Construction of Bull Run Dam No. 2 in  1961 and improvements  at Bull Run
Lake in  196 2 increased th e  t o t a l  s torage  c a p a c i t y  to 23 . 2 b i l l i o n  g a l -
Ions . A recent  j o i n t  c i t y - F o r e s t  Se rv ice  r e p o r t  has i n d i c a t e d  the

• wa te r shed  w i l l  be adequa te  u n t i l  a b o u t  t he  year  2000 .. C h l o r i n a t i o n  has
• been the on l y t r e a t m e n t  r equ i r ed  fo r  w a t e r  from the  p r o t e c t e d  w a t e r s h e d .
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• The first water franchise in Eugene was granted in February 1886.
By 1906, the original source from the Willamette River near Skinner ’s
Butte had been expanded to inc lude severa l wells. In 1906, there oc-
curred what was then described as “the worst typ hoid epidemic in the
h i s to ry  of Oregon .” As a re su l t , f i l t ra t ion  and d i s i n f e c t i o n  equi pment

• • was installed , and political pressure built up for a genera l cleanup of
the waterways . Soon a f t e r , the c i t y purchased the system and installed
two sand f i l t e r s .

In 1914 , the city reverted to a well supp ly upon comp letion of a
wel l  on the  n o r t h  bank of the W i l la m et t e  River .  This  served u . i ti l  1927
when a 30-inch transmission line from the McKenzie River at Hayden
Bridge to the filter p lant in Eugene was comp leted. A new treatment

• p lant  was bu i l t  in 1932 to rep lace the or ig ina l p l an t .  The McKenzie
River has since been used as the water source for Eugene . The last
majo r change was cons t ruc t ion  of a new f i l t e r  p lant at  Hay den Brid ge

• in 1947 to rep lace the pla nt in town .

The avai labi l i t y  of water in adequate q u a n t i t y  and q u a l i t y  has
been impo r tan t  in indus t r i a l  s i te  select ion (see Par t  II for examples).
In most instances , careful evaluation of the available supp lies before
select ion of p lant sites has p recluded eventua l process water  shortages.

Municipa l and indus t r i a l  wa ter supp ly for both the present and the
fu ture  was made a f unc t ion  of Federa l storage projects  under the Water
Supp ly Act of 1958, as amended. Storage for future water use may be

• p rovided if assurance is given tha t the cost of storage wi l l  be repaid
dur ing the l i f e  of the p r o j e c t.

Ground water  is the source for  more than  h a l f  of the munic ipa l
wate r systems in the basin , bu t supp l ies onl y 10 percen t of the one
million peop le served by munici pal facili ties. Development of ground-
w a ter  supp l ies  for  most urban areas has lagged because good-quality
sur f a ce wa te r was read i l y ava i lable . Problems of quantity and quality
have r e s t r i c te d  g r o u n d - w a t e r  development  in some pa r t s  of the bas in .  

~~~~•



•

r 1  
-
‘

• 

•



~~~~~~~~~~~~~
-

~~~~~~~~~ -~~~~ - 
-
~~~~~~~ ~~~~~~~~~ ~~~~~

— 
~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

-
~~~~~~~~~~~~~~~~~~~~~~~~ ‘ ~~~~~~~~

PRESENT STATUS

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~• W A T E R  U S E

The importance of availability of water for municipal and Indus-
trial uses cannot be overemphasized. While early settlements were

• scattered throughout the Willamet te  Basin in locations tha t had su f f i -
cient water to satisfy their small needs at that time , only those set-
tlements with access to large supplies of suitable water have continued
to grow . Most early-day industries were located at sites having water
for transportation , power, use , and residua l waste disposal .  The im-
por tance o f wate r fo r power and transportation has become minor in com-
parison with its importance for plant use and waste disposal.

The availabil i ty of relatively high-qual i ty  water in large amounts
has not been the sole factor in location of industries in the basin in
recent years ; however , it has unq uestionably contributed to continua l
industrial growth . The major “wet process” industries in the basin
that have experienced growth are food processing , and pulp and paper
manufacturing . The pulp and paper industry is nea r ly 100 pe rcent self-
supplied. The food-processing industry is supplied primarily by inunic-
ipal systems, and its demand is an integral pa rt of the municipal re-
quirement . Othe r industries also rely upon water , but the size of their
water demands individually is not s ignif icant .

WATER SERVIC E

The present municipal and industrial water supply situation is
summarized by major water-service areas and by subbasins within the
Upper, Middle , and Lower Subareas to facilitate comparing and project-
ing future water needs. The major water-service areas are groupings
of communities and industries within a common sphere of influence .
These could logically be served by an integrated water supply system ,
or should be considered interrelated . They are amenable to, and are
expected to be centers of, regional water resource planning and de-
ve lopment . The four major water-service areas (frontispiece) include
the Eugene-Springfield area , the Albany-Corvallis area , the Salem area,
and the Portland area. Together, they contain 80 percent of the total
Willamette Basin population and 95 percent of urban and incorporated
places. The subbasin presentations include those parts of the sub-
basins outside the major service areas.

Municipal , major industrial , and rural-domestic water use in the
Willaxnette Basin is presented , by subarea , in Tables 11-1 and 11-2 .
The tables identify major water supplies, sources, and present water

- 
• consumption . In addition , the present qua l i ty  and quanti ty  l imitat ions

of each source are shown. Table iI-l summarizes the total water use
in each of the three major categories for the Upper , Midd le, and Lower
Subareas. The complete inventory of water use within each of the four
major service areas and the remainder of the 11 subbasins (as of 1965)
is presented in Table 11-2, subdivided into each of the primary water-
use categories. The study area map (Map lI-i) locates water-using
entities , indicated by the key numbers shown in Table 11-2.
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• Photo 11-1. The Will~nette Valley in the Middle Subareas typ ical of
rural-domestic water-use areas.

Municipal , industrial , and rural-domestic water use currently
• averages about 370 million gallons per day (mgd), wi th peak demands

-- approaching 750 mgd . The municipal and major industrial demands are
j  abou t 180 mgd each , while the rural-domestic demand is about 15 mgd.

Approximately 18 mgd of the municipal demand is for major water-using
industries supp lied through municipa l systems .

- - 4

In the Willamette Basin there are 78 independent municipal wa ter
supply systems . The size of these system s is shown in the fo l lowing
tabu la t ion:

-• •~~ Number Total  Total  Annua l
Population of Population Average Use
of System Systems Served MGD

Under 5,000 63 79,900 17.36
5 ,000-10 ,000 7 53 ,400 9.50
10,000-50,000 5 115 ,500 15.54
Over 50,000 3 887,600 127.26

~~~~~~~~~~~~~~ 
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Table 11—2

Inve n tory of Municipa L, Indua t r ial  and
RUSr4Z-DOePeC ti O Water I/se , 1965

Annua l Peak Present
Map Average Demands Water

- • - Iubba .in Loca tion Wa ter (I.e MCD Right

- - service Area Neanber MCD ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

I Coast Fork Subb anin

Municip al 1.08
Cottage Grove i-i 1 .00 2.00 12.50 Layng Cr. 6 Prathe r Cr. Adequate Adeq ua te

• Crenwell 1-2 0.08 0.20 4.15 4 well , Adequ a te Ar sen ic conc mntr a-
-• tiOns n u . of

• Indun tri el 11.33 Cresu ell
Lanber and Wood Products 1L33

Cottage Grove
Weyerha euner Co . 1-3 10.00 Cosat Fork Wl l la se ette

Dorena
• Bohemia Llssnber Co. 1-4 1.33 Coast Pork Wi lla m ette

Rural-Domestic 0 .36

Middle Fork Subbasin

Municipa l 0.73
Lowell 2-1 0.13 0.30 0.65 Infiltration at Dexter Adequ ate Adequ ate

Reservoir
Oakrid ge 2-2 0.60 1.20 4.66 Salmon Cr. & well Adequate Adequate

Industrial 0.17
• L~snber and Wood Product , 0.17

blest fir
Edwa rd Hines Lwn ber Co . 2-3 0.17 Middle Fork W hll a aett e

Rural—Domestic 0.48

Mckenzie Subbasin

Muni cIpa l 0.05
Marco la 3-6 0.05 0.10 0.07 3 well , Add ’l o r .  Adequate

Rural-DomestIc 0.44 
req.

Long Tom Subbanin

Municipal 0.21
Harri sburg 4-3 0.17 0.30 0.11 4 wells Add ’ l w .r Escesnive

req. • hardness
Monroe 4-4 0.04 0.10 0.23 kyle & Belknap

Springs

Rural—DomestIc 1.54

• • ~~~ene- Spr lngfiel d Service Area

Muaicigx l 18J2
Coburg and vicinity 5 l  0.08 0.20 1.80 2 wel l s  Adequate
Eugene-Springfield Urban Area 16.90 34.60 195.10 Mckensie R. 6 16 well. Adequate Adequate

Eugene Water 6 Electric Board 3-1
Pacific Power 6 LIght
Spring field Utility Board 3— 2
Rainbow Water District

Lo,ber 6 Wood Produc Ci
Gius tina Lomber & Veneer 0.25 Eugene
UnIt ed State, Plywood Corp. 0.36 Eugene

• - Food Product,
U Eugene Fruit Crowera Ass,. 0.68 Euge ne 6 well

Junction City 4-1 045 0.90 1.99 5 We lls Adequate Adequate

Industrial 19.29
;-• F0lp and Pap.r Hill , 7.80

4 Springfield
Weyerhae us er Co. 3-3 780 SI  Mckenzie R. 6 well

L amber and Wood Productg 8.69
Eugene- Jone s Veneer I Plywood 0.26 5 well,

Zip-O-Log Veneer , Inc . 0.25 Wall- - Springfield
• Roaboro Comber Co. 0.52 Long Tom River

Vancouver Pl ywood Co. 0.32 Mckenzie R. 6 well

• Wey erhaeuser Co. 3-3 4.92 McKenzie R . 6 well
• Veneca

- 
Inter nationa l Pape r Co. 4-2 2.42 Long Toe. Rive r

Chqm ica ls 2.80

I ~ 1~gJ~~o,me .tic 0.65 Primarily groand Low yield in Hard cater.
tome area. . Arsenic s.c

I of Eug.ne
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Table 11-2 (Cost.>
Inventory of Msnioipal, Zeubaa tr ial and

- - Rurai-Doraa tia Water UI.5 1965

Annual Peak Present
Map Average Demands Water

• Subbasin Location biter Use MCD Right Limitations on Pre sent Use
Service Area Nom ber MCD 30-Day MCD Source Quantity Quality

Albany—Corv all Is Service Area
Municipa l 9.76

Adair Air Force Station 1.94 W i l ls aett e River Adequate Adequate
Alb eny 5-2 2.40 4.50 Claimed South Sanc iem Rive r Need firm v i .  Adequate

L,~~ er & Wood Products
Wood Fibreboa rd Co. 0.46 Alb any

Food Product.
Albany Frozen Food. . Inc . 0.18 Albany
D. E. Heberg sl l Neat Co. 0.10 Albeny & well

Primary Met al s
Oregon Me tallurgical Corp. 0.06 Albany

Coresllia 6-1 4.03 7.40 23.50 Rock Cr. & Wil lemette R. Adequate Adequate
Philc.ath Corvsllls

Lebanon 5-3 1.05 2.10 Clsimed South Santiam River Need firm w .r. Adequate
Sweet Hem. 5-4 0.68 1.30 4.91 Sojth Santiam River Adequate Adequate
L~~~.r and Wood Products

Santio, Lueber Co. 0.80 Sweet Home

Industrial 19.49
Pul, and Paper Mills 15.28

Albany
Western Eraf t Corp. 5-5 7.38 Wi llem ette River

Lebanon
Crown Zellerbach Corp . 5-6 7.90 South Santi me River

Lomber and Wood Products 2.56
Corvallis

Georgia -Pacific Corp. 6-2 0.64 Willa p.ette River
Lebanon
United States Plywood Corp. 5-7 1.92 Ssntiess River & well

Primary Metals 1 .65
Albany
Wsh Chsng Corp. 5-8 1.65 Willamette River

Rural-Domestic 0.45

Salem Service Area
Municipal 17.39

Dallas 6-3 1.49 2.90 9.04 6 creeks Stor age Adequate
needed

Lueber and Wood Productg
Wi llatsette Valley Comber Co. 0. 86 Della.

Independence 6-4 0.31 0.60 1.51 5 wells Adeq uat . Some hardness• . Inter-Institutiona l 4.51 Surface & wells
Moomout h 6-9 0.39 0.80 2 .02 Theil Cr. & springs Adequate Adequate
Salem 5-9 12.67 26.00 121.35 North Santi en R. & wells Adequate Some high iron

- 
•
- Food Products

Blue Lake Packers , Inc . 0. 43 Salem
California Packing Corp. 0.21 Salem & well

• Dole Corp. 0.42 Salem
Kelley, Farquhar & Co. 0 45 Salem-• - Otegon Tur key Packers 0.14 Salem
(ISP Corporation 0.12 Salem

P. Raiser Water Dis c. 3.10 Salem & 3 wells Adequ ats Adequate
4 Turne r Salem Adequa te Adequate

• Industrial 18.58

- 
- - Pub e~d Pspe r Mills 16.09

Salem
- - - Boise Caicads Corp. 5-10 16.09 North Santiam Rive r

r - Food Productg 0.49
Salem
United Flav—R-Pac Growers , Inc . 0.19 Well
bleet Food, Inc . 0.30 Well

• Cl~~ icali 2.00

Rural-Domestic 0_go

Santi Subbegin

6.19
B eville 5-11 0.14 0.30 0.75 Calapoola R . & well Limited

Detroit 5-12 0.02 040 0.65 Macka y Cr. & welt Adsquete

C t 5-13 0.02 0.10 0.07 North Santima Rive r Adsquste - •

Hal:. 5-14 002 0.10 0.29 1 w elL  Ad.qusts High iron 8. Mn

Ida he 5-15 0 .03 0.10 0.97 Rainbow Creek Adsquate

Jefferson 5-16 0.08 0.20 0.50 3 wells Adequate Adequate

I. ems 5-17 0.06 0.10 0.78 North Fork Bantia m 8. Adequate

N tll Cit 5-lB 0.11 0.20 1.15 North Santia* Rive r Adequate Excsas iron

5-19 0.06 0.10 2.36’ Thoma s Cr. 6 2 wells Adequate Adequate

- C
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Table 11—2 (Cont.)
Inventory of Municipa l , Indiaa trial and

• Rural-D omestic Water I/se , (965

Annual Peak Present
Map Average Demands Water

Subbasin Location Water Use MCD Right Limitation. on Present Use
Service Area Number MCD 30-Day MCD Source Quantity Quality

lant iam Subb asin (Cont .)

Scrave l HIll 0.01 0.10 - Well
Stay t on 5-20 0.74 1. 40 8.19 Infiltration N. Santiani Adequate Adequate

Food Products• 
~~~~~~~~ning 4.90 Stayt on & 1 well

Industrial 3.44
Lumber and Wood Products 3.24

Foster
Wi lla tsette Nat I . Lbr. Co. 5-21 2.48 Santlas, Rive r

Lynn.
Simpson Timber Co. 5-22 0.10 Santiam River & well

Mill City
Frank Lumber Co. 5-23 0.39 Santian River & well

• North Santias , P l ywood Co. 5-24 0.27 Sanciam River
Manufacturing 0.20

Rural—Domestic 1.55

Coast Range Subba.in

MunicIpal 4.06
deity 6-6 0.07 0.20 0.94 Spring & wel l  Adequate Adequate
Carlton 6-7 0.08 0.20 0.32 Panther Creek Adequate
Dayton 6-B 0.11 0.20 1.19 Springs & well Adequate High Fe & Mn
Dundee 6-9 0.08 0.20 0.60 Springs & ucI l Adequate Adequate
Eola Village 6-10 0.08 0.20 - Well Adequate
FaIls City 6-11 0.13 0.30 1.03 Teal Cr. & springs Adequate
Grand. Rondo 6-12 0.03 0.10 - Rock Creek
Lafayette 6-13 0.08 0.20 0.82 Springs & well Adequate
McM innvi lle 6-14 1.64 3.30 12.98 Haskinn Creek Adequate at

present limit
Food Products

Farmers Coop. Creamery 0.32 McM innv ill e
Newberg 6-15 0.71 1.40 9.34 Springs & wells Adequate Adequate

• Sheridan 6— 16 0.21 0.40 5.47 Springs Adequa te Adequate
Wi llan .ina 6-17 0.26 0.60 2.00 Wi ll an iina 3. Lady Creeks Adequate High Iron
Ya ,nhill 6-18 0.26 0.50 0.83 Turner Creek Adequate Adequate

Industrial 14 .65
Pulp and Paper Mills l2 •g 6

• Newberg
Publishers ’ Pape r Co. 6-19 12.86 Wi llamette R. & well

Lumber and Wood Product, 1.48
- 4 WSIIa,nina
• U. S. Pl ywood Corp. 6-20 1.48 Yaoh ill River

Food Product c 0.11
- . Dayton

Stayton Canning Company 0.11 2 uelln
• Manufacturing 0.20

Rural -D~~~et ic

‘ii Pudding Subba ain

Muni cIpa l 2.16
Aumavi lle 7—1 0.03 0.10 0.30 2 wells Adequate
Aurora 7-2 0.03 0.10 0.29 Wells Adequate Escessive iron
Barlow 0.02 0.10 0.21 Well Adequate Adequater - Canb y 7-3 0.26 0.50 2.78 springs 3. wel ls Adequate Slightly herd

4 Colton 0.04 0.10 - Canyon Creek Adequate
Donald 7-4 0.03 0.10 - 2 well s Adequate
Gervais 7-5 0.05 0.10 0.62 2 wells Adequate Hard , iron
Hubbard 7-6 0.07 0.20 - 2 well. Adequate Nigh iron & Mn
Mol ella 7-7 0.18 0.40 4.50 Inf ilc ratio n ,Mo lalla R. Adequate
M t. Ange l 7-8 0.18 0.40 2.64 3 wells Adequate Adequate

• Mu lino 0.05 0.10 - 2 springs & well Adequate
Scott. Mills 7-9 0.02 0.10 0.16 Sprisgn Adequate

• Silverton 7-10 0.65 1.20 10.41 Abiqua Cr. & Silver Cr . Adequate
St. Paul 7-lI 0.02 0.10 0.42 2 wells Adequate Hard
Sublimity 7—1 2 0.05 0.10 0.56 2 wells Adequate High Iron
Woodburn 7-13 0.48 1.00 3.74 6 wells Adequate Esceasive iron

• Industrial 2.64
Lumber and Wood ?roducte 3 .30

Asa..v ille
W h l l a tn et te  rlywnod Corp. 7-14 0.82 Santian River

Mol~ lla *
Avi non Lumber CO . 7-15 0.22 W ell
A. F. Lowen Lumber Co. 7-16 0.26 Wel l

Food Products 1.54
Woodb u r,

General Food. Corp -Birds Eye 7-17 1.34 2 wells

_ _ _ _ _ _ _ _ _ _  _ _  _ _ _ _
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• -~ Table 11-2 (Coot.)
Inventory of lf unioi p a l, Intha. triai and

Rural-Dceses tio Water. 1 1 e, 1965

Annua l Peak Present
Map Average Demand s Water

Subbaain Location Water Use MCD Rig ht Limitation s on Present Use
Service Arsa Number MCD 30-Day MCD Source Quantity Qua lity

Puddima Ss*baNts (Cant.)

- • Iural—Dseest lc 1.66

Portland See-vice Ares

~~~ici.al 106.69
Banks B l  0.07 0.20 0.27 Springs Adequate Adequate
Fairviaw 10-8 0.09 0.20 2.28 2 cell . Adequate Adequate
Forest Grove 8-2 1.16 2.30 6.33 Clear & Gales Creeks Near limit

• 
- Food Products

Gray & Company 0.07 Forest Grove
Gladstone 9—1 0.40 0.80 5.16 Infi ltration ,Clacka,sa. K. Adequate Some hardness
Hlllsboro 8-3 1.93 3.60 9.04 Tua iatin R . & Sam Cr. Near h eir

IhasicIpal
Aloha-limber W .D. 2.86 Hillsboro & well.
Cornelius Hilloboro

Isduatr ial
Food Prodwets

Birds Eye 0.18 Hillsboro
Hal.y~s Food , Inc . 0.10 Hillsooro

Mllwao kle 10—1 1.10 2.10 3.79 4 wells Adequate Moderately hard ,
some iron

Portland 11—1 87.60 180.00 Bull Run Bull Run Watershed Adequate Adequate
Phanltipa l Portland

Berwell Park W .D. Portland
Baseline W .D. Portland
Iaeverton Portland
Capitol Hwy. W .D. Portland
Clacka.aa W .D. (0.80) 240 9.69 Portland
Collins N D .  Portland
C~~~snl ty Water Co. Portland
Rnglewood Park Water Co. Portland
Garden H~~ W.D. Portland
Gilbert N D .  Portland
Greshem Portland
Nazelwood N D .  Portland
Kendall Wat er & Improve . Co.
killingeworth Mutual Water
Lake Oewego 10-2 (1.10) 2.1 3.82 Portland & wells Adequate Wells of poor

qual. (hardness)
Menlo Park Portland
Netsger W .D. Portland
Mount Scott W .D. Portland
Oak Lodge W .D. Portland
Palatine 9111 W.D . Portland
Parkroae W .Q. Portland

• Powsll Valley No. 2 W.D. Portland
Powell Valley Road 13 .0. Portland
Progr ass W.b. Portland
8a1.igh W .O. Portland
locbaood W .D. Portland
Bose City V .0. Portland
Iusaellvi lle W .D. Portland
Stanley W.D . Portland- - Sylvan W.D . Portland
Tigatd W .D. 8-4 1.51 Portlan d & 3 wells Adequate Moderately hard

- ‘ Seat Slope V .P. Portland
W ichita W .D . Portland

4 • Wolf Creak Hwy . N D .  Port land
Tektronls , Inc . (0.34) Wo lf Creek Hwy . W.D.

Zndua triel
Food Products

Brander Heat Co. 0.10 Portland-• Greeham Berry Growar.a 3.18 WeLls & Portland
Nationa l Biscuit Co. 0.12 Portland
Western Farmer. Aa .n. 0.12 Portland

• chemi cal Prod uc te
Chtpmafl ChemIcal Co. 0.22 Portland• . Pennsylvan ia Salt Co. 1.81 Portland
Shell Oil Co. 0.10 Portland

Nanuf cturlnf
E.co Corp. 0.74 Porc land
Jantsen . Inc. 0.29 Portland & well
Northwestern Ice 6 Cold Storage 0.12 Psrt land
Ti mber Structure. , Inc . 0.12 Portl and

2~~ L
Union Pacific R B .  0 .21 Portland 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~ —--
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Table 11-2 (Con E.)
Inventory of Municipal , Industria l and

Rural—Do mes tic Water Floe, 1965

Annual Peal, Present
Map Average Demands Water

• 
- Subbaain L~cation Water Use MCD Bight Limitations on Preaen t Use

Service Area N,anber MCD 30-Day MCD Source Quantity Quality

Portland Snrvice Area (Cont.)
Municipa l (Cont.)

Richland W .D. 0.40 1.26 Well
River Grove V .P. 0.65 Well
Sand y 11-2 0.21 0.40 1.55 Springs & Beaver Cr. Adequate
Sherwood 8-6 0.08 0.20 l.2B 3 wells Adequate Adequate
South Fork Water Coemission 9-2 5.00 11.70 75.00 Clacke mas River Adequate Adequate

Municipa l
Oregon City 36.18 South Pork W.D.
West Lion South Fork V.0.

Troutdale 11— 3 0.04 0.10 0.43 Spring. & well Adequate Adequate
• TualatIn 8-7 0.05 0.10 Nillsboro 2 well. Adequate

Wood VIllage 11-4 0.04 0.10 049 Well Adequate Adequate

Industrial 64.84
Pulp and Pa per Mills 69.97
Oregon City

Publishers ’ Paper Co. 10-3 10.46 Wlllaa.ette Rive r
Weit Lins

Crown Zellerbach Corp. 10-4 39.51 Willame tte Rive r
Lumber and Wood Products 0.93

Foreat Grove
Stimson Lumbe r Co. 0.77 Scoggins Creek

Portland
Multno,oa h Plywood Corp. 0.56 Columbia River

Food Products 2.39
Forest Grove

Portland Canning Co. 0.05 Well
Port land

Carnation Company 0.51 Well
Farmers Dairy Aa~n. 0.11 Well
Pa;iflc Meat Co. 0.20 Well
Swift and Co. 1.52 Well

Primary Metals 7.09
Portland

Oregon Steel Mills 0.52 Willa m ette Rive r
Trou tdale

Reynolds Metal. Co. 11-5 6.57 7 ,sell.
Manufac turing 444

Port land
Electronic Specialty Co. 0.23 Well
Mail-Well Envelope Co. 0.24 Well
Daark Industries . Inc . 2.05 Well
Oregon Portland Cemant Co. 10-5 0.48 Willamette River
Union Carbide Corp. 3 .22  We ll
Willamet te Iron & Steel 0.24 Well

0.97

• Tualalin Subbauin

Rurai-Dos’e,tic 1.44

Clackas,an Subbasin
Municipal 0. 27

V Estacada 9-3 0.27 0.50 1. 29 Clac kamap River

Rural-Domestic 1.02

Col,anbha Subbasin

* 
MunIc ipa l 1.30

Sca pp oour 10-6 0.10 S • Scapp000e & Gourley Cr. Adequate

• Sc . Helens 10-7 1.20 4M 4 Ranne~ w e l l s , Columbia K . Adequate Adequate —

.8 Induslrlal 29 41
Pulp and Pape r Mills 26.64

St .  Helens
.~ Boise Casc ade Corp. 26.64 Columbia River

L,amber and Wood Products 0.11
Portland

Doye r Lumbe r and Pl ywood O I l  Wel l
- 

- -~~ Manufactarl3g 2.66
• ~• St. Hel ens

~ Crown Zet i erbac h Corp. 0.13 Wel l
K.,inrr Gypsum Co. Inc. 2 . l 3  Columbia RIve r

Raral-Domeu tic 0.26

$..ndy Subb ae~~
Mun ioipa l 2.09

L Bonneville 0 .64 0.80 Well kd * - q a o t *  Adc-q sa te

~~ 

Co rhet t  0 2 5  0.S0 2 5 8  ( O t d o c  C r e e k

I- - c  i~~~- (sonnet) 1.20 0.65 l . , d s  ( rc-eb SIl l w i .

v’i Ror .,I.flore’tl’ - r,q.

i1
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Eugene-Spr~~ g~ield Service Area

The McKenzie River is the primary source for the Eugene-
Springfield Service Area . Approximately 75 percent of the annual re-
quirement for this area is supp lied by the Eugene Water and Electric
Board through its Hayden Bridge treatment p lant e The exis t ing resource
is more than adequate . The Eugene-Springfield Service Area also uti-

- i lizes ground water from the McKenzie and Middle Fork Subbasins . There
is no major - use of water from the Willamette River for municipal or
industrial purposes.

Most of the industries in the Eugene urban area are served by city
systems or wate’~ districts . About 7 mgd withdrawn by municipal systems
from the McKenzie River are used for commercial-industria l purposes .

The two largest industrial  users in Eugene (Eugene Fruit Growers
and U. S. Plywood) used 250 and 133 mg, respectively, in 1965. Of the
total city system intake from the McKenzie River, Eugene Fruit Growers
used 3.7 percent and U. S. Plywood used 2.8 percent . Other industrial
users in Eugene include dairies , creameries, soft drink bottlers , an
ice plant, steam plants , and custom canners .

Some industries in Springfield are supplied water by the Pacific
Power and Light Company water system,which has wells developed near
the river. The amount used by industry from PP&L totals approximately
250 mg annually, or less than one mgd .

The Weyerhaeuser Timber Company plant in Springfield is the
largest and only significant self-supp lied industry . The company

• holds a water right for 80 cfs (51 mgd) from the McKenzie River. The

- 
-

. Photo 11-2. The Weyerhaeuser p lant in Springfield is the major
industrial water user in the Upper Subarea. 

- . - - ~~~~~~~~~~ -.-~~~~
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quality of water is such that the Weyerhaeuser Company treats only
about 6 mgd at the present time . During heavy runoff  periods , whicis

‘ result in high turbidity, the solids in the water cause excessive wear
of the hydraulic debarker nozzles . It is presently economical for the
company to buy water from the Rainbow Water District during these peri-
ods instead of providing additiona l treatment. Chemically, the water
is always of satisfactory quality. The quantity of water available in
the basin is adequate to satisfy the immediate requirements of industry .

Coast Fork Subbasin

The existing water supply is adequate in quantity and quality to
fulfill needs in the Coast Fork Subbasin. The City of Cottage Grove
diverts water from Layng and Prather Creeks . These waters are chlor-
inated at the headworks and flow through a 23-mile transmission conduit
to the treatment facility in town where they are flocculated , settled ,
and rechlorinated before distribution. Ground water obtained from four
wells is the source of supply for Creswell. Higher than desirab le con-

• centrations of arsenic from natura l sources have been noted in some
other wells in the vicinity.

The Weyerhaeuser Timber Company mill at Cotta g~ Grove has an aver-
age intake of 10 mgd , or 3,650 mg annually. Water is used primarily
for steam production , hydraulic debarking, and log-pond filling . Other
industrial users include small sawmills and gravel-washing concerns .

H

• 
~~~~~~~~~Photo 11—3. One of several saz.~niiZ inataiiatzons zn the W~l Zame t~ e

Basin. This one3 at Foster Reservoir3 demonstrates the
coninon use of a large pond for log storage.

I 2--



-
~

-
~ c.- .~

*a
~

* . u ~~~ .usma~~~~~~ _ • i~~~~~~~~~~~~~~~~~T~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
- 

~~

—‘-- - . -—---- — 
-‘I’

Middle Fork Su5basin

In the major water use area within the Middle Fork Subbasin , there
is ample water to satisfy present municipal requirements. The coinmun-
ity of Lowell takes water from an infiltration gallery adjacent to the
Dexter Reservoir . This reservoir is used extensive ly for recreation ,
but no quality problems in the water supp ly have been noted. The lum-
ber and wood products plant operated by Pope and Talbot , Inc ., located
near Oakri4g~~, is the major industria l water user in this subbasin .
Other smaller mills have adequate water supplies.

McKenzie_ Subba sin

The municipal water supp ly for Marcola , obtained from ground water ,
is adequate to satisfy the present demand .

Long Tom Subbasin

The seasonal variation of streamfl.ow in the Long Tom Rive r above
Fern Ridge Reservoir and inferior quality of the reservoir and down-
stream waters have delayed development of adequate water systems using
surface sources . The community of Veneta relies upon ground water.
The high cost of extending the Eugene system to Veneta and E l m i r a
has resulted in an indefinite deferra l of the suggested project.
Monroe utilizes springs but is short of water suppl y. H arr i sbu~~
relies on four wells which produce water of excessive hardness.
Thzsre is no significant demand at present for industrial water in
this subbasin.

L~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
Photo 11-4. Water is supp lied by infiltr.2t - ~ fro~ :~~ter Reservoir

for the City of Lowell in th~ Upper S ibare a. (Corps ofr Engineers3 Portland, Oregon, Photo)
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Middle_Subarea

Alba~y~~ orvallis_Service_Area

A1b~~y, Lebanon, and Sweet Home obtain water  from the South Santiam
River. Water is withdrawn directly from the river at Sweet Home, while
Lebanon and Albany are supplied by the Lebanon-Albany power canal.
Natural flow of the South Santiam River is sufficient to meet demands .

Present demands of Corvallis are served from natura l flow of the
Marys River and from the Roz~k Creek watershed on Marys Peak, supp le-
mented by water from the Willamette River . A storage reservoir of 100
tng capacity was constructed on the watershed but failed to satisfy peak
demands of the Corvallis area during dry years, so an additiona l source
from the Willamette River was developed.

Near Alb~~~~, two major industrial water users--the Western Kraft
and Wah Chang Corporations--obtain water from the Willamette River.
Western Kraft uses about 7 mgd, all untreated except for boiler feed
water to control scale and corrosion ; its existing water right is for
about 20 mgd, and the plant has sufficient water. Wah Chang uses
about 2 mgd ; treatment has been limited to simp le chlorination , al-
though turbidity is a wintertime problem .

Industries near Lebanon and Sweet Home withdraw water from the
South Santiam River. Crown Zellerbach pulp and paper plant at Lebanon
uses 8 mgd. United States Plywood Corporation at Lebanon uses about
2 mgd . Other minor ind-astrial users are either self-supp lied or obtain
water from the Sweet Home and Lebanon municipal water systems .

• A part of the water withdrawn from the Willamette River by the
— . City of Corvallis is ultimately used for industrial purposes , mainly

food processing . Blue Lake Packers, the major Corvallis-supp lied
industry , uses about 30 mg annually, mostly during July to October .
The only industrial use of water from Marys River is for small saw-
mills.

Salem Service Area

The City of Salem obtains its municipal and industrial water sup-
ply from the North Santiam River . A portion of the water diverted by
the City of Salem is used for industrial purposes . Food processing,

- 
• the major user, has an annual average requirement of about 1.5 mgd ,

with 5 mgd peaks during the canning season . The demands are easily
satisfied.

The only major self-supplied industrial user in Sa lem is the pulp
and paper mill operated by Boise Cascade Corporatio.~. This plant corn-
pletely treats and uses about 16 mgd, diverted through a cana l from
the North Santiam River. The paper mill shares a right to 254 cfs
(164 mgd) from the North Santiam River for power and manufacturing;
this right , dated 1856, is subject only to a prior right of 50 cfs
for the Oregon State Game Co,,~mission . The mill also shares in a 342.6

~
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cfs right f rom Mill Creek, subject to about 230 cfs prior appropria-
tion, which may not be satisfied during the summer. It is, however,
assumed that there is sufficient water availab le to meet immediate
needs of the plant . Two food-processing concerns in Salem are also
self-supplied , but together use only about 0.5 mgd .

On the Calapooia River , the Ci ty  of Brownsville has been forced
to alter the streambed during summer periods of extreme low flow in
order to flood the city ’s infiltration gallery. There are no large
industria l uses of water in this drainage at present , but a few saw-
mills use minor amounts of water.

The communities along the North Santiam River do not experience
any water supply problems .

Coast Range Subbasin

The total w.ater resource of the Yamhill River drainage is adequate
to satisfy annual demands , but seasonal deficiencies make storage or
transbasin diversion necessary . The largest community , McMinnville ,
has constructed storage facilities to satisfy peak swmner demands.

A major withdrawal of water from the Willa-nette River is made by~
the Publishers ’ Paper Company at Newb~~~ (13 mgd). The company ’s
existing water right is adequate . Quality of the water is contro lled
by filtration , chlorination , and deionization. Quality problems are
primarily turbidity resulting from transport of silt and other float-
ing material , and changes in chemica l quality. It is also necessary
to supp lement the river supply with city water during the sthn’aer (0.1
mgd during August and September), when the river water is too warm for
acid-mixing .

Industrial use of water within the Yamhill drainage is presently
limited primarily to a few wood-products mills and severa l industries
using city water in McMinnville . Sufficient water to satisfy any sig-
nificant industrial need is not presently available without storage or
transbasin diversion .

Only minor development has occurred in the Luckiamute drainage ,
and there are no significant municipa l or industrial supp lies or
demands .

~~~~~ n S u ~,basin

Seasona l d e f i c i e n c i e s  of streamfiow have accelerated consideration
of upstream storage in the P u d d i n g  Subbas in .  Silverton (4,000 served)
relies primaril y upon surface water. The other communities generally
use ground water.

There is no major industrial use of surface water within the sub-
basin. Birds Eye Frozen Foods at Woodbu rn , the largest sin,~1c user ,
relies upon ground water for its supp ly. This company was using about

_ _ _ _ _ _ _ _  - 
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2 mgd in 1961 but has since expanded , and present use is somewhat
greater. Ground-water quantity appears sufficient to meet near-future
needs.

Lower Subarea

Portland_Service Area

The Portland Service Area is the most densely populated area in
the Willamette Basin and has the greatest demand for water. The
sources of supply are many and varied , but the largest single one has
been de veloped by the C ity of Portland in the Bull Run watershed (Sand y
Subbasin). The present Bull Run storage totals 23,200 mg . The trans-
mission facility consists of three conduits about 25 miles long with a
total capacity of 225 mgd . The natural quality of the water and the
present watershed management practices have made it possible to provide
wate r sa t i s fac tory  for d is t r ibut ion a f t e r  treatment by simp le chlorina-
tion only .

Other sources of supply include ground water and water imported
from the Clackamas River. Complete treatment is required of water from
the lower reaches of the Clackamas River. Lake Osw~g~ chose the
Clackamas River as a new source to replace walls , foregoing a less ex-
pensive Willamette River source . -

Municipalities in the Tu-alatin Valley rely partially upon water
from other subbasins for their supplies at the present time , and it is
expected tha t greater demand will be made on out-of-basin sources in
the future . These communities have become very water-conscious, having
experienced shortages and having lost industries for lack of water .
Forest_Grove and Hillsboro have an immediate need for addit iona l water .
Beaverton , .Tiga rd , and Lake Oswego Corporation are also augmenting
their sources. Actions taken to gain an adequate supply for present de-
mands include authoriz~ tion of the U. S. Bureau of Reclamation’s
Tualatin “roject (Scoggins Reservoir), which will provide municipal and

H industrial water storage as shown in the following tabulation :

M&I Water
Allocation Adequate

Commu~~~~ to Year

Forest Grove 4,500 1998
Hillsboro 4,500 1986
Beaverton 1,500 1933
Tigard 2,500 1982
Lake Oswego Corporation

Total 14,000

Industrial water use in the Portland Service Area is primarily for
pulp ,ind paper production at 0re~ on Ci~ y. Publishers ’ Paper Company at
Oregon C ity w ithdraws appr ox ima tel y 30 tngd from the Willamette River.
Abou t  15 mg d ar c  t r e a t e d  (cost $33 per mg) for use as process w a t e r ,

- • 11-15
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and the remaind2r is used for non-process purposes such as fluining . An
a d d i t i o na l  q u a n t i t y  of water  is used nonconsuinptive ly for power genera-
tion . The mill ’s total water right is 822 cfs (priority da te pre-1842),
and its w-iter dem ands are easil y satisfied .

Crown Zellerb-ich operates a plant at West Linn , across the river
from Publishers ’ Paper m il L , wh ich produces newspri nt and printing
paper from su l f i t e  and groun d-wood processes.  This m i l l  also w ithdraws
w~ ter fr om the W i l l am e t t e  Rive r , t r e a t i n g  a?pr oximate l y 20 mg d .  The
d i rec t  cost of t r e a t men t  ( chemica l s  and labor) is about $17.65 per mil-
l ion ga l lons .
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~~~~~ :-t. Th~ pulp an.~ p~p.;r m U l  e~~p icx ~zt Oregon City and West
- I Linn (top center) withdraws a combined total of approxi-

rnate ly 50 mgd from the Willamette River.

Othe r i n d u s t r i a l water  uses on the W i l l a m e t t e  River are ind iv idu-
a l l y smalle r but nevertheless important to the basin economy . In some
instances , indus t ry finds it more economical to purchase water from a
munici pal system for boiler use than to treat rive r water. The far-
thest downstream right is the Pennsy lvania Salt Company ’s wa ter r ight
for withdrawa l of 8.90 cfs near the St. Johns Bridge.

~~~ 11-16
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A treme ndous amount of ground wa te r  is used fo r  i n d u s t r i a l  pu t -
poses along the lower Willarnette and Columbia Rivers . It  is used fo r
hea ting and cool ing , and for process water in food and kindred indus-
tries , and fabricating and concrete plants. No attempt has been made
to determine the total annual withdrawal; in 1959, there were mor e than
500 wells in east Portland , wi th a total capac ity of over 82 mgd, but
the amount used is not known .

A large industrial user of ground water is the Reynolds M e t a l s
Company at Troutdale , supp lied by 14 wel ls  wi th an annual  yield of
four bill ion gallons. The plant used 2 .4 b i l l ion  gallons of wa te r
during 19-52, but was not operating at full capacity. Most of the
water (75-80 -percent) is used for scrubbing stack gases ; the remainder
is used for various purposes such as cooling bearings , cas t ings , and
cleanup .

Tualatin Subbasin

The existing surface—water sources within this subbasin are fully
appropria ted . Further surface-water utilization will be possible only
w-~th storage and/or transbasin diversion.

Clackamas~ _Columbia, and Sand ,~ in~

Present sources are adequa te to meet needs of areas outside the
Portland Service Area within these subbasins .

SEASONAL DISTRIBUTION OF DEMAND

In order to properly evaluate the total demand for waterS in a
particular area , the seasona l and monthly distribution must be con-
sidered. Table 11-3 presents monthly demands by the major water-user

• groups in the four major water-service areas. The monthly demands
are shown as a percent of the average monthly use . Those va lues below
100 indicate less-than-average demands , while those exceeding 100 rep-
resent months of higher-than-ave rage demands . The maximum water de-
mands generally occur from July through October , the period of low
streamfiow .

- 
- A comparison of daily, monthl y, and annua l use patterns of

Portland , Salem , and Eugene is presented graphicall y in Figure lI-I.
These hydrographs show tha t use is greater than the average demand dur-
ing less than half the months , wh i le the peak use is generally double
the average demand . Although the general yearl y pa ttern remains qui te

- - 
- cons tant  for any given municip a l i t y ,  quantities change from year to

year , reflecting growth and climatic fluctuations.
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Monthly Demand by Service Area
as Percent of Average Month , 1960

• Service Area_____ Jan . Feb . Mar. Ap~~ Ma~ e J ~J~~Au~ . Sep~ . Oct. Nov. Dec

I
Municipal 71 63 67 70 71 151 221 172 104 79 64 65
Pulp & paper 78 89 92 102 108 113 103 111 108 107 105 78
Lbr. & wood prod . 107 113 100 121 103 102 94 106 106 89 84 76

— 

- 
Food products 8 7 7 4 8 5 62 183 361 276 160 120

Albany-Corvallis

Municipa l 75 74 77 74 76 137 191 166 99 79 74 78
Pulp & paper 1/
Lbr. & wood prod . 91 105 97 100 106 105 93 98 98 91 111 106
Food products 100 18 3 5 7 10 59 242 602 86 46 22
Primary metals 59 29 13 39 30 40 45 81 180 267 200 216

Salem

Municipal 62 54 59 67 70 132 203 183 130 106 66 68
Pulp & paper 1/
Lbr. & wood prod . 53 72 88 94 80 110 104 191 79 95 109 125
Food products 200 103 80 49 50 124 53 124 151 135 75 49

Port land

Munic ipal 74 ll9~’ 76 85 80 103 168 127 112 100 78 78
Pulp & paper 1/
Lbr. & wood prod . 1/
Food products 29 3 0 3 0 17 102 48 248 332 302 149
Primary ine~als 1/

1/ No monthly data available--relatively constant demand .
- -~ 2/ Demand appears excessively high , b u t is substa n t i a t e d  b y c i t y  records .

- l

An indication of the e f f e c t  of the dry summer weather on munic i pa l
water use is presented in Figure 11-2 . This figure demonstrates one of
the reasons for the sharp increase in municipa l water demand during the
summer months , showing that the water deficiency for yard and garden
use can be as much as 12.6 inches per year in Portland .

1. 11-18
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Figure 11-2. Lawn Water Requirements and Mean Rainfall in Portland.

PER CAPITA USE

Per cap ita consumption rates are highly variable among the basin
communities . Water cost , yard-watering restrictions , community size ,
metering , number and types of municipally supplied industries , the eco-
noinic status of the residents, and many other factors have a bearing on
the amount of water used . Analysis of municipal, industrial , and rural
uses indicates a range up to a maximum of 590 gallons per capita per
day (gpcd) during a peak month . The demand of the pulp mills alone is
equal to that of several large cities.

A complicating factor in terms of water supply is that the fluctu-
ation in streamflow during the year is almost the inverse of municipal
demands . This variation is shown in Figure 11-3. Maximum stream f lows
generally occur from December to March , with minimum flows during the
months of July to October. The relationship between streamflows and
water needs determines the probability of a deficit occurring .

I

LU
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~ 
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L 

Figure 11-3. Mean Streamf low Distribution and Typical Water Demand
Pattern at Salem.
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W A T E R  Q U A L I T Y

The quality of the basin ’s surface wa ters used for munici pal and
indust r ia l  supply is generall y good . The primary detrimenta l constitu-
ents that must be removed or treated before use are sediment , taste-
and odor-producing biological growths , and bacteria. For a detailed
discussion of water quality, see Appendix L--Water Pollution Control.

Suspended sediment occurs in appreciable amounts in nearly every
surface stream during periods of high runoff. The same condition
occurs periodically downstream from gravel-remova l sites and construc-
ticn areas . Occurrence of sediment increases treatment costs and de-
creases the utility of water.

Biological organisms which impart obnoxious tas tes  and odors may
be attributed to alga l growths in upstream reservoirs and natura l pools .
Occurrence of obnoxious biological organisms results in higher treat-
ment costs and decreased palatability .

Bacterial contamination is present in nearly every stream in the
basin. Coliform bacteria , the usua l stream quality test organisms ,
although non-pathogenic in themselves , are found in the intestines of
all warm-blooded animals and , there fore , serve to alert public health
o f f i c i a l s  of possible fecal contamination and its associated disease
hazard . In lowland streams traversing developed areas , the presence
of high concen tra tions of col i form bac teria can usually be traced to
domestic sewage discharges , anima l feedlots , etc.; whereas compara-
t ive ly lower concentrations in the more remote streams may be from
human and animal sources or may have been washed from the soil or

-
• 

plant life .

The minera l quality of surface water shown in Table 11-4 (for the
cities of Portland , Salem , and Eugene) is typ ical of the major surface-
water supp lies . Some industrial uses of these waters would require
specific treatment . For example, additiona l treatment is required for
boiler feed water; nearly all high-temperature and high-pressure boil-
ers require scale and corrosion inhibitors in their makeup water.

Small streams and springs are also used for rural-domestic sup-
plies as a matter of individual choice . Protection of the quality of
these sources is difficult , if not impossible . Most sources of this
type are in remote areas , but trespass by hunters , fishermen , and
others is unavoidable . Treatment is rarely provided , and any pollution
in the water source is present in the water used .

The Public Health Service drinking water standards are established
by the Department of Health , Education , and Welfare . These standards
app ly to drinking water and water supply systems used by common car-
riers and others subject to Federa l quarantine regulations. The
Anerican Water Works Association has also accepted these as minimum
standards for all public water supplies .
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Table 11-4
Mineral Quality of Surface Water
at Portland, Salem, and Eugene

USPHS
Recom .

Content Por t land Salem Eugene Limit

Total Solids mg/I 35 35 59
(residue on evaporation)

Volatile Solids i~g/1 3 NR 28
(loss on ignition)

Fixed Solids
(residue a f t e r  ig n i t i o n)  m g / I  32 NR 31

Alkalinity (as CaCO3)
Carbonate mg/l 0 0 0
Bicarbonate mg/I 11.0 15.0 28.0

F ‘ Hardness (as CaCO3) mg/I 11.7 15.5 NR
Silica (Si02) mg/i 8.0 14.0 21.6
Calcium (Ca) mg/I 2.7 3.8 6.7
Magnesium (Mg) mg/i 1.2 1.5 1.1
Iron (Fe) mg/I 0.13 0.07 0.26 0.30
Aluminum (Al) mg/I 0.1 0.3 0.028
Manganese (Mn) mg/I 0.00 0.0 <0.015 0.05
Sodium (Na) mg/i 1.1 2.0 4.12
Potassium (K) mg/i 0.5 0.1 1.04
Chloride (CI) mg/i 2.4 3.0 1.59 250.
Sulfate (SO4) mg/I 1.3 1.2 1.2 250.
Nitrate (NO3) mg/l 0.13 0.0 0.06 45.
Fluoride (F) mg/I 0.04 0.0 0.08 1.0
Phosphate (P04) tng/l 0.0 NR 0.125
pH SU 7.3 6.8 7.75

NR = Not reported .

Water quality frequently reduces the desirability of ground water
as a municipa l source. The minera l quality of ground -water supp lies
at selected communities is listed in Table 11-5 . Hardness , salinity,
and iron content have prevented extensive use of ground water in some
areas. The constituent most commonly exceeding the recommended limit
is iron . Excessive iron content imparts a rusty-p ipe tas te to bever-
ages and causes staining of laundry and p lumbing fixtures. There is
no significant toxic hazard from excessive iron .

The recommended manganese concentration is also exceeded in some
c;ises , but again the danger i s economic and aes the ti c , ra ther than
toxic , pr oduc i ng a br ow n i s h  co lo r  i n la undered goods and impairin g
the taste of beverages.
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Tin- n a t u r a l quality of groun i water used for rural—domestic sup—
p lic i I~ s important s i n c e  such supp lies rare ly rece ive trea tment before
use . h a c te r i a l  c o n ta mi n a t  ion  of t h e  aq u i  f e r s  is not unco~~non in urban
a r eas , and some supp l ie s  havc ~) (I J a f l  r end ered  u n f i t  for  human use .  The
n a t u r a l q u a l i t y  of ground water is q u i t e  v a r i ab l e . Hardness  is the

-

- - 
m o s .  w id es p re ad  o h j c C L o I 1 - : I b t ~~’ foature in ground waters , but  o the r  nab ’—
ra 1 conlawt nant s suc h as a r s e n i c  a lso  occur in l imi ted  areas .  Deep
we l l s in some plac es encounter saiLue water , particularl y in the Coas t
Range , and sha l low we lls frequentl y pr oduce hard wa ter and have objec-

-
‘ 

t- jon:ib ~e ron con~~cIn t

W -\ TER TR EA T M ENT

The 1 reatm~ nt ~~~i Vt ’fl w at - r be fore i t  is distributed by municipa l
water f a cilities is detcrin i ncd by the requirements of the Oregon State
Hoard of lk’alth and by t he desires of the consuaier . In cer ta in p laces ,
addition a l treatment is pr ovided to  assure  wa te r  of a s a t i s f a c t o r y
q u a l i t y  t o  m e e t t h -  (Fede ra l )  Public Health Service requirements as an
i n t e r s t a t e  c a r r i e r  w a t e r i n g  p o i n t , as w e l l  as to sat isf y State require —
me n I s

Treatimnt to reduce suspended sediment is accomp l ished e it her as
~i s i n g le measure or in c o a m b i n a t i o n  with other practices. Suspended
—~edimi-nt is cen t  rolled to some e x t e n t  by source impoundments and/or by
uti l i z i n g  an infiltr a tion gallery at th~ i n t a k e . Fu r the r  t r e a t m e n t  is
. i C C m ) l l F I l i S h I d  h~’ chemical m ud me chanical aids to flocculation . Filtra-
tion is the ul t imate means of reducing the suspended sediment concen-
tration -
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It is the policy of the Oregon State Board of Health to require
complete treatment (sedimentation , filtration , and disinfection) of
all water from surface sources prior to use in public systems . Those
systems using closely controlled access watersheds which have tradi-
tionally been required only to ch lo r i na te the ir supp lies are exempted

- a 
from this genera l policy. Such deviations will likely continue as
long as the quality of water delive red to their consumers is satis-
factory or the use of the watershed does not change sufficientl y to
create a pub lic health hazard .

Ground-water supp lies mus t also be t reated in some instances .
Wells in shallow aquifers and domestic wells which are not adequatel y
sealed are subject to bacterial contamination and , therefore , chlori-
nation is required. Minera l remova l is practiced at Newberg, and
softeners are used on an individua l basis at Lake Oswego and other

— 
places using hard water from ground sources.

A sum-nary of treatment practices is presented in Table 11-6. The
majority of the basin ’s population is provided with disinfected surface
water from th~i Portland system .

Table 11-6
Swn ’nar~j  of Sources and Treatment
for Munic-i-pally Supp lied Water
Number of Number of Percent
M u n i c i p a l Deve loped P o p u l a t i o n  of

Source and Treatm2nt Facilities Sources .~J ’ Served To ta l

Surface , no treatment 12 22 6,000 0.6
Sur face , d i s i n f e c t i o n  42 61 750,500 75.1
S u r f a c e , d i s i n f e c t i o n

and f i l t r a t i o n  9 13 i4~~ OOO i~~.4
63 96 899 ,500 90 .1

Ground , no t r e a t m -~n t  47 93 42 , 0-3 3 4 . 2
Ground , d i s i n f e c t i o n  25 66 57 ,000 5 . 7
Ground , d i s i n f e c t i o n

and filtration -- —- -- --
72 159 99 ,000 9 . 9

Total all sources 135 225 998,500 100.0
01

LI Fac iii ti e s with sources other than water purchased from othe r sv s—
t t -m s  , for di st rihut ion .

L~ 
h 1 - ~ b
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Fi guro 11-4 . Coat of  Water s Cit~ of P or~ l af rlLi .

Source: C ity of Por t land , Bureau ~f Water Works Annual Reports

COST OF WATER

The cost of water varies according to seve ra l factors . Examp les
are given to point Out the cost  of p r o v i d i n g  h i g h - q u a l i t y  w a t e r .

The cost of water de livered in Portland almost doubled during a
recent 11-year period (1951-62). System expansion to keep pace with
community growth , inc lud i ng reservoir storage construction , make s up
a substantial share of the inc reased cost. Figure 11-4 indicates the
actua l cost per million gallons for the City of Portland. Addition
of a comp lete treatment facility to the existing Portland system would
inc rease the cost of water by approx ima tel y $40/mg .

- 
- In contrast , the Ci ty of Salem , wh ich does not have upstream stor- .-

age , experienced onl y a 12 percent increase in cost during the eight
years prior to 1962. The cost per million gallons ranged from $106.60
in 1954 to $119.45 in 1962 . New facility construction and grea ter
operating cost caused this inc rease.

The C i t y  of Co~~ al1is operates twa comple te  trea tmen t p l a n t s .  A
part-time plant , located on the Willainette River , is used onl y during
the summer months . The full-time p lant , located on Marys Peak to th~
west , utilizes natural flow - m d  stored water. The total cost of deliv-
ered water was $154.50 per million gallons during fiscal year 1959;
treatment costs accounted for $41.00 per mg of the total.

a At Adair Air Force Station i-tear Corvallis , the total cost was
$176.91 per million gallons during 1960. Th~ station has a full-
time treatment p lant using Wil1a~i,ette River water.

The City of Eugent~ operates a comp lete treatm2nt p lant at Hayden
Bridge on the McKenzie River. Tha total cost of delivered water in-
creased f r om $92.30 per million gallons in 1950 to $139.00 in 1960.

L~ 
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Few st reams in t h e  Cii lame t I e  Has in  have ttnd e rgonr wa Ii- r r i gu t s
- id iid i cat ion . Mi -m v in i nor bu L in ip o r taut (in I e i-ins of c ommun i t v Wa t r n
suppl ies) streams and s p r i n g s  ar e  no t  gim ~ td. I-i thoat iden ti I iii~

- - 1cm liv ava I I aN Ic Water , it is n o t  pos sib I r -  t o  eva lua Ic  t lie present
adequacy of a source , ex c e p t  to  say  tha t it has br-en  g e n e r a  l i v  ade —
q m in t e in t li e pa SI

Current lv , on 1 ~
- !oim r mimic i pa lit los mim s u t  II ize s to rage  impound-

m e n t  s t o  ii~ -e I I lie I r wi-i Ic r needs . The sr inc I ude Portland , 23 ,200
million ga l lons  ( n ig )  of st u r a m o  on the Bull Run watershed ; McMinnville ,
230 mug on Ilaskins Creek ; Corv allis , 1 00 m g  on Rock Creek; and Dallas ,
25 mm omi six small crr r ks . (If the se , onl y Dallas needs add itiona l
storage- I o mee t i mmedi i - i t  c r e q u i r e m en t s

Ground water is the primary supp ly for individual rural-domestic
usc within t h e  basin. The supp ly is g e n e r a l ly adequate along the
a Lluvial p lains of  the valley floor , but in the low hills above the
il oo r t h e s lm pp i\ is variable . This is particularl y true on the west
side of t h e  va l ley.

Extensive use also is being made of the ground-water resource by
communities and industries. Detailed information on the availability
of ground water in the basin is presented in Appendix B--Hydrology.
Except in the Tigard district and the west—side business district in
Portland , no significant permanent drawdown of the water table is evi-
dent ; thiri ref ore , the resource is genera l l y assumed to be adequate for
present levels of use.

a Wells along the flood plain of the Willamette , Columb ia , and
lowe r tributary rivers have capabilities up to 1, 500 g a l l ons per
m i l ) u t e  (gpm) . Yields of 300 to 600 gpm are obta ined f r o m  w e l l s  in
the a l l u v i a l  p l a i n  ad j acen t  to the f lood  p la in , but  t h i s  area is
v a r iab l e . Lava f lows  in the  upper Cascades are e x c e l l e n t  aquifers
and  have p o t e n t i a l  y ie lds  of ove r 1,000 gpm , but the remoteness  of
these  a reas  has prec luded  deve lopmen t .  Volcan ics  and sed iments  of
the lower s lopes  of the  Cascades are h ig h l y  v a r i a b l e , w i t h  y i e lds
normal l y about 10 gpm . On the eas t e rn  s lopes of the Coast Range ,
y i elds  seld om exceed f ive gpm .
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FUTURE DEMANDS

Abundant , good-quality water is available in the Willan-mette Basin
to meet present munici pal and industrial needs and to satisf y present
requi rements  of o t h e r  water uses. The basin ’s growth potential may be
restricted or unnecei-~sary problems may arise if future munici pal and
industrial needs are not provided for at an earl y date. This section

a presents the trends in munici pal , industrial , and rural-domestic water
uses , together with the projections of future water needs . These pro-
jections are used in formulating the basinwide water resources plan .
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T R E N D S  I N  W A T E R  U S E

Significant changes due to scientific advances will occur in our
mode of life during the next fifty pars , and emphasis will shift in
urban living and recreation . New activities and means of enjoying
leisure t ime will result. New products , methods of produc t ion , and

I - materials will be introduced into industry. Municipal and industrial
water use and methods of supp lying  water needs will reflect these
changes.

The major sociolog ical trend to be observed will be the continua-
tion of urbanization. Major growth in population is expected to occur
in concentrated areas along the Willamette River and its lower tribu-
taries (see Appendix C--Economic Base) . Cities with vast suburban
areas will develop and , as a result , munici pal water systems will
greatl y expand in size and scope of operation .

As peop le move from city core areas into suburban bedroom communi-
ties , they will demand the extension of municipal serv ices into those
areas. Water systems will be one of their prime demands , both for con-
venience and for adequate fire protection. Municipal water systems
will feature centra l water purveyors selling bulk water to secondary
supp liers in outlying communities as well as supp lying adequate service
to those within city limits. Furthermore , many industries will be
served by municipa l systems .

Munici palities vying for new industries will supp ly good-quality
water to well-planned industrial parks as major attractions . Indus-
tr ies wh ich requ ire hig h-qua lity water and which are faced w i t h  prob-
lems in obtaining water ri gh ts or in develop ing their own separate
systems will be tempted by such munici pal enticements. This trend
ha s become espec ia ll y apparent in the food-processing industry , which
is a l r eady l a rge ly  supp lied with water from municipa l systems .

As municipal systems are expanded and rep laced , communities will
inevitabl y shi ft to a I I i ~~~~ h degree of purific ation of their raw surface-
water supp lies. Controlled , limited-access watersheds (such as

a Portland ’s Bull Run) will become increasing ly ra re due t o grea ter
a . pressure on these areas for additiona l compatible uses to develop .

Inc reased  r e c r e a t i o n a l p ressure  f r o m  la rger  p o p u l a t i o n s  w i t h  more
le isure t ime is expected. The Oregon State Board of Health alread y
requi res  f i l t r a t i o n  and c h l o r i n a t i o n  fo r  most  new s u r f a c e - w a t e r  sys-
tems to provide more assured public health protection . The U. S. -

H Public Health Service has similar requirements for certification of
wat er supp lies for interstate common carriers where protection by
natura l means is inadequate. Exemptions from mandator y fi ltration
through watershed protection will become ran t- .

New , —:epa ra t~’ industri al water sys t ems wil l  also he developed , and
many of time present industrial sources 0 1  supp ly w ill be expanded. In-
creased p lant nut omat ion and c loser qua Ii I — c ont rol t erances i i c cx—
pec ted t o  l ead to demands for lii m it er quai l t v p r o cc- ss  w a t er s  - Concur -
rent I v , ~ ui t .ih Ic una pprop I ~~i ted raw w a l e  m s ~~~~ Ii (15 wi II dim i n i s i t  -

a result , in dustrial water treatment w i l l  be g r e a t  I~’ ex pmnde d in the

- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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future . Chlorination , softening , iron removal , and even filtration
w i l l  become inc reas ing l y common as better process controls are de-
ve loped or r e q u i r e d .

- 4  R u r a l - d o m e s t i c  w a t e r  demands w i l l  c o n t i n u e  to  be supp lied p ri-

-- 
m a n l y f rom i n d i v i d u a l g r o u n d - w a t e r  s y s tr - m s . W a t e r  use i s  expec t ed
to inc rease due to expand ing  rura l p o p u l a t i o n  and  a more modern  form
of rura l life . Development trends will continue to be governed b y
the ava i lability of sufficient local ground water to supp ly needs .
C e n t r a l i z e d  rura l water  d i s t r i b u t i o n  sys tems are  expec ted  to deve lop
where the population density and demand are sufficient . However ,
these systems will be the exception rather than the rule . Comprehen-
sive water and sewer p lans are be ing prepared in cooper ati on w it h the
Farmers Home Administration in Polk, Marion , Yamhill , Columbia , Linn ,
and Lane Counties.

As total water use expands and man uses the watersheds more inten-
sive ly, the availability of waters suitable for high-quality uses with-
out purification will diminish. As a result , more rel iance on lower
quality sources (such as the Willamette River and the lower reaches of
its tributaries) can be expected. Improved water purification will
pe rmit  a s h i f t  f rom develop ing the highest  q u a l i t y  w a t e r  source to de-
veloping the most economical source .

The total annua l runoff from the Willamette Basin is more than
sufficient to support projected municipa l and industrial development.
However , supply deficits are likely to occur occasionall y because of
maximum demands during the dry summer months when water yields are
m i n i m a l .  A major  obs tac le  in d e t e r m i n i n g  the ava i l a b i l i t y  of w a t e r
for future use , particularl y dur ing low-flow periods , is the la ck of
w a t e r - r igh t s  a d j u d i c a t i o n . It  is conceivable tha t much of the wa ter
for the Lower Subarea will be supp lied from the Columbia River.

111-4
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~~ P R O J E C T E D  W A T E R  U S E

Trends in munici pal , industrial , and rural-domes tic water use are
ana lyzed and future water demands are projected for the basin. Gross
water needs are projected for each subbasin and service area . Many of
these projections indicate areas of future water shortages and point
up possible storage project needs .

Wate r demand forecasts are made for areas and user groups rather
than for individua l industries or communities . The accuracy of pro-
ject ions  is greater  for large areas or groups than it is for their
components .  P ro jec t ions  of demands fo r  smal ler  u n i t s  should be made
by the individua l industries and communi t ies  concerned , in c o n j u n c t i o n
with competent consulting engineers. The area-wide projections will
prov ide the framework for such forecasts.

Present and projec ted popu lations for the Willamette Basin subareas
and major service areas are presented in Table 111-1 , wh i l e  f u t u r e  bas in
popu la t i on  growth trends are shown in Figure Ill-I. A recentJ-”s tudy re-
sulted in the projections of per capita water demand in the W i l l a me tt e
Basin (Figure 111-2). The per cap ita demand , appl ied directly to popu-
lation projections (Appendix C-—Economic Base), provides municipal water
demand projections for these major service areas and subbasins as sub-
sequen t ly g iven in Table 111—2 .

965 1980 2000 2020
YEAR
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Figure 111-2. Projections of Water Need.

The rural-domestic demands are forecast on the same basis as the
munic i pal  demands . In an attempt to eliminate co,amercial and small
industrial demands (included in the munici pal stud y), 50 percent of the
gpcd figures used for municipal demands are app lied to the rura l com -
ponents of population .

_4~ -I
4 Future water use in industry will be g r e a t l y a f f e c t e d  b y i n - p l a n t

I 4 water management improvements and technolog ical changes. Some new pro-
cesses will lead to higher water use per unit of produc t , but most
changes will reduce water use per unit , in resp onse to pr ess ure fo r
waste volume reduction from pollution control agencies. Since the tim-
ing or impact of such changes cannot be accurately estimated , future
and present water use per unit of produc t ion are assumed to be equa l ,
except for the pul p a nd pape r indus try. Recent information compiled
by the FWPCA in The Cost of Clean Water, dated January 10 , 1968 , pro-
vidcd realistic future unit water uses for various types of pul ping

a and paper production .

I n d u s t r i a l  wate r  demands are projected for pul p and paper , l umbe r
and wood products , food products , primary metals , chemicals , and other
manufacturing industries by service area and subbasin. Projections are
obta i ned b y m u l t i p l y i n g  present  wate r use by a growth index. The growth
ind ices de r iv ed f rom da ta con tained i n  Appendix C--Economic Base--are
shown in Figure s 111-3 and 111-4 . Because of the importance of pul p 
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Figure 111-3. Growth Indices--Food Products, and Manuf a c~m4ri ng .

and paper produc ti on , it was considered judicious to use projections
es tabl ished by the most recent comprehensive stud y . Accordingly , pro-
j e c t i o n s  of pul p and paper p r o d u c t i v i ty  e s t a b l i s h e d  by the Columbia-
North Pacific Region Framework Study were substituted for those of the
W i l l a m e t t e  Bas in  Stud y .  Water use projections for this industr y uti-
lized e s t ima te s  of future reduced unit water use to present a more
realistic picture .
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Table 111-2

~~ture Municipal, Industrial, and Rural-Domestic
Average Water Use (MGD)

1980 2000 2020

UPPER SUBAR EA 114.5 169.8 244.1

Municipal 48.8 78.4 127.1
Industrial • 60.4 85.4 111.4
Rural-Domestic 5.3 6.0 5.6

Eugene-Springfield Service Area 
~~L.Q. 142.9 207.5

Municipal 12~ 1
Eugene-Springfield Urban Area 38.0 59.0 90.5
Coburg 0.6 1.4 3.1
Junction City 1.3 2.7 5.6
Elmira-Veneta 0.8 1.7 3.2
Lumber and Wood Products 0.7 1/ 0.6 1/ 0.6 1/
Food Products 0.9 1/ 1.6 1/ 2.3 1/

Industrial 47.3 74.3 100.7
Pulp and Paper 31.4 51.1 64.9
Lumber and Wood Products 9.8 8.4 8.0
Chemicals 6.1 14.8 27.8

Rural-Domestic .L. ~~ 1~ L.~
4 Long Tom 2.9 4.4 7.3

Municipal 1.6 3.0 6.0
Monroe 0.5 0.9 1.9
Harrisburg 1. 1 2.1 4.1

Rural-Domestic 1.3 1.4 1.3

Coast Fork 
~~~~~~~~~~~ .ii.J.

Municipal 2.4 4.1
Cottage Grove 1.9 3.3 6.0
Creswell 0.5 0.8 1.4

In d u s t r i a l  12 .9 10.9 10.5

- - 

- Lumber and Wood Products 12.9 10.9 10.5

Rural-Domestic 1.1 1.3 1.2

8 

-
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Table [11-2 (Cont.)
Future Municipal, Industrial, and Rural-Domestic

Average Water Use (MCD)

1980 2000 2020

UPPER SUBAREA (Cont.)

McKenzie Li Li

Municipa l Q.~~~~~ Id
Blue River 0.5 0.9 1.9
Marcola 0.3 0.4 0.7

Ru ral-Domestic Q.o1
Middle Fork 2.8 4.2 7.1

Municipa l Li
Lowell 0.5 0.9 1.9
Oakridge 1.2 2.1 3.9

Industrial 0.2 0.2 0.2
Lumber and Wood Products 0.2 0.2 0.2

Rural-Domestic b.Q Li

~jJ~DDLE SUBAREA 166.3 240 .1 333.9

Municipa l 86.2 126.8 184.6
Industrial 71.1 103.8 139.6
Rural-Domestic 9.0 9.5 9.7

Albany-Corvallis Service Area 59.1 85.2 111.1

Municipa l 22.4 34.6 52.9
Albany Urban Area 6.3 10.5 16.9
Corvallis Urban Area 10.0 16.5 26.6

Philomath 0.8 1.3 2.0
Lebanon 1.8 2.3 2.7
Sweet Home 1.4 1.7 2.1
Other Municipa l - 0.2 0 .2
Lumber and Wood Products 1.5 1/ 1.3 1/ 1.2 1/

Food Products 0.5 1/ 0.7 1/ 1.0 1/
Primary Metals 0.1 j~/ 0.1 j/ 0.2 1/

Industrial 36.7 ~~~Pulp and Paper 31.2 44.1 50.4

Lumber and Wood Products 3.0 2.6 2.5
Primary Metals 2.5 3.9 5.3

Rural-Domestic - - -
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Table 111-2 (Cont.)
Future Municipal, Industrial , and Rural-Domestic

Average Water Use (MGD)

MIDDLE SUBAREA (Cont.)

Salem Service Area 49.6 80.0 122.2

Municipal 36.5 55.1 81.2
Salem Urban Area 28.1 43.7 65.3
Dallas 1.7 1.9 2.2 —

Independence 0.9 1.5 2.4
Monmouth 1.4 2.2 3.4
Turner 0.5 0.8 1.3
Lumber and Wood Products 1.0 ~/ 0.9 1/ 0.8 1/
Food Products 2.9 1/ 4.1 1/ 5.8 1/

Industrial 13.1 24.9 41.0
Pulp and Paper 6.2 6.2 6.2
Food Products 0.8 1.2 1.7
Chemicals 6.1 17.5 33.1

Santiam 18.3 23.4 34.2

Municipal 11.2 15.4 21.3
Mill City 0.5 0.6 0.6
Stayton 0.7 0.9 1.0
Brownsville 0.5 0.7  1.1
Other Municipal 1.1 1.3 1.7
Food Products 8.4 1/ 11.9 1/ 16.9 1/

Industrial 4.5 5.6 9.8
Lumber and Wood Products 3.8 3.3 3.2
Manufacturing 0.7 2.3 6.6

~; 
Rural-Domestic 2.6 2.4 Li

Coast Range and Pud~~~~ 2.5 Li a

Rural-Domestic 
~~~~~~ ~~~~~~~~ Li

Coast Range 22.9 30.8 41.2

Municipal 8.2 11.1 15.0
Fa lls City 0.4 0.5 0.7
McMinnville 2.1 2.4 2.9
Sheridan 0.5 0 .6 0.6
Newberg 2.6 4.5 6.8
Dundee 0.5 0.7 1.1

(,j Other Municipa l 1.5 1 .6 1.8
Food Products 0 .6 1/ 0.8 .~/ 1.1 1/

_ _



Table 111-2 (Cont.)
Future Municipal, Industrial, and Rural-Domestic

-
. 
I Average Water Use ~MGD)

- — 

1980 2000 2020

MIDDL E SUBAREA (Cont.)

Coast Range (Cont.)

Industrial 13.0 18.1 24.7
Pulp and Paper 10.4 14.0 16.2
Lumber and Wood Products 1.7 1.5 1.5
Food Products 0.2 0.3 0.4
Manufacturing 0.7  2.3 6.6

Rural-Domestic Li. L.~ Id
Puddin~ iLl U_

~~~~

Municipal LI 1Q~~St. Paul 0.5 0.7 1.1
Mt. Angel 0.7 0.8 1.0
Silverton 1.6 2.1 2.6
Woodburn 1.8 2.3 3,0
Canby 1.1 1.7 2.5
Molalla 0.8 1.3 1.8
Sublimity 0.5 0.7 1.1
Other Municipal 0.9 1.0 1.1

Industrial LI LI
Lumber and Wood Products 1.5 1.3 1.3
Food Products 2.3 3.3 4.6

Rural-Domestic 2.2 2.2 2.0

LOWER SUBAREA 334.0 514.9 862.8

Municipal 226.1 357.6 608.4
Industria l 99.1 143.1 232.8
Rural-Domestic 8.8 14.2 21.6

Portland Service Area 260.5 414.1 715.3

Municipa l 218.7 345.1 586.7
Food Products 6.3 !/ 8.8 .]/ 13.1 1/
Chemicals 4.5 )~J 

10.8 .j~/ 21.3 !/
Manufacturing 4.1 1/ 8.8 ~/ 23 .1  ii

111— 12
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Table 111-2 (Cont.)

a Future Municipal , Industrial, and Rural-Domestic
Average Water Use (MCD)

~Q~Q

LOWER SUBAREA (Cont.)

Portland Service Area (Cont.)

Municipal (Cont.)
Portions of Multnomah County

Incorporated 100.7 141.1 225.8
Unincorporated 37.5 55.8 88.8

Portions of Clackamas County
- 

- West of Wi llamette River
Lake Oswego 3.7 6.5 11.3

- , West Linn 1.6 2.9 4.9 —

Unincorporated 2.2 4.2 7.8
East of Willamette River

— Milvaukie 3.8 6.8 11.8
Oregon City 3.0 5.1 8.6
Gladstone 1.1 1.8 3.0
Unincorporated 14.2 26.5 49.7

Portions of Washington County
Beaverton 2.5 4.4 7.5
Tigard 1.2 2.5 5.2
Cornelius 0.9 1.5 2.5
Forest Grove 3.3 5.9 10.0
Hillsboro 6.2 11.0 18.6
Sherwood 0.4 0.8 1.4
Other Municipal 21.5 39.9 72.3

Industrial 41.8 69.0 128.6
Pulp and Paper 13.4 18.9 21.9
Lumber and Wood Products 0.8 0.7 0.7
Food Products 3.9 5.5 8.1
Primary Metals 9.5 13.5 16.9
Manufacturing 14.2 30.4 81.0

Tualatin 7.4 12.7 19.9 
- -

Rural-Domestic 7.4 iLl iLl
Clackamas L.4_

-
j 

Municipa l ad ~..dBoring 0.7 1.4 2.9
Estacada 1.1 2.1 3.5
Other Municipa l 0.5 0.7 1.1

t i Rural-Domestic Li .Li.

~~~~~~~~~ 

- 
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Table 111-2 (Cont.)
Future Municipal, Industrial, and Rural-Domestic

Average Water Use (MCD)

LOW ER SUBAR EA (Cont.)

Columbia 61.2 80.4 115.3

Municipa l LI LI ILi
Rema inder of Multn oma h County  0.6 1.1 1.9
S t .  He lens 3.0 4 .7  8.3
Scappoose 0.3 0.5 0.9

Industrial 57.3 74.1 104.2
Pulp and Paper 48.7 55.7 55.7
Lumber and Wood Products 0.1 0.1 0.1
Manu f a c t u r i n g  8.5 18.3 48.4

Sandy Id L~.

Municipal 1.2 2.0 Li
Sandy and Corbett communities 1.2 2.0 3.1

Rural-Domestic 0.3 0.3 0.4

TOTAL WILLAN ETTE BASIN 614.8 924.8 1,440.8

Municipal 361.1 562.8 920.1
Industria.l 230.6 332.3 483.8
Rural-Domestic 23.1 29.7 36.9

1/ Amoun t of municipal water used by industry .

-i
I
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Average daily needs for municipal , i n d u s t r i a l , and rural-domestic
future water requirements are shown in Table 111-2 . The projec tions
are intended for use in comprehensive water resource planning rather
than for fulfillment of the requirements of consulting engineers and
others who may be interes ted in spec i f ic mun ici palities or industries.
As an aid to resource planning , Table 111-2 does include estimates of
future water use for communities with a population of 2,500 or more .
The water use projections are also summarized graphically in Figure
111-5 .

Water demand can fluctuate wide ly, depend ing on the type of use ,
season of the year , wea ther , t ime of day ,  and indus tr ial  peak-use
periods . Monthly patterns of presen t wa ter demands are shown in Table
11-3 . Munici pal use in the basin follows a def in i te pa ttern , and
monthly variations in water demand of communities are independent of
geographic location or size of the municipality. According ly, the pro-
jected monthly distribution of municipal water demand , shown in Table
111-3, can be used for planning purposes.

Industrial water use does not ~o1low the same consistent pattern .
Water use by the pul p and pape r , and lumber and wood products indus-
tries is projected to be rather uniform throughout the year (Table
111-3). On the other hand , wa ter use by the food produc ts and pr imary
meta ls  industr ies w i l l  vary wide ly on a monthl y bas i s - - in  the case of
food processing , up to 375 percent of the average monthly mgd. Repre-
sentative values for industry , based pr ima r i ly on present use , are also
shown in Table 111-3 to assist in determining future needs .

Table 111-3
Future Municipal and Industrial Water Use

Monthly Demand as Percent of Annua l Average MGI)
1980-2020

Jan. Feb. Mar. Apr. May June July Aug . Sept. Oct. Nov. Dec .

!~nper Subarea- I i$ubbasins 1.2.3 & 4)
-

- - Municipa l 73 72 68 75 75 120 185 175 120 88 77 76
Pulp and Paper 80 90 100 110 110 110 110 110 110 105 105 80
L,nnber & Wood Prod . 105 115 100 120 100 100 100 105 105 90 85 75
Food Products 5 5 5 5 10 10 60 185 360 275 160 120

Middle Subarea
(Subbasins 5~6 & 7)
Municipal 73 72 68 75 75 120 185 175 120 88 77 76
Pulp and Pape r 90 105 95 100 105 105 95 100 100 90 110 105
L*snber & Wood Prod . 70 85 95 95 95 105 100 145 90 95 110 115
Food Products 150 60 40 25 35 65 55 185 375 110 65 35
Primary Metals 60 30 15 40 30 40 45 80 180 265 200 215

~~ver Subarea
(Subbasins 8~9.1O & 11)
Municipa l 73 72 68 75 75 120 185 175 120 88 77 76
Pulp and Paper 100 100 100 100 100 100 100 100 100 100 100 100
Lumber & Wood Prod . 100 100 100 100 100 100 100 ‘00 100 100 100 100
Food Products 30 5 0 0 0 15 100 50 250 300 300 150
Primary Metals 100 100 100 100 100 100 100 100 100 100 100 100

Ill-b
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P R O B L E M S

The steadily mounting need for municipal and industrial water will
not strain the abundant water resources of the Willamette Basin during
the period of stud y,  but localized suppl y difficul ties are certain to
emerge . Additiona l storage capacity must be developed for water  supp l y

- - pu rposes . The coincidence of peak water  demands w i t h  summer low-f low
periods makes inc reased storage for water supply purposes a fast-
approaching necessity. A substantial portion of the need for storage
could be met by Federal multipurpose reservoirs .

STORAGE RESERVATION S

Under the provisions of the Water Supply Act of 1958 (P.L. 500),
as amended , space may be reserved , on a reimbursab le basis , in Federa l
rese rvoirs  to supp ly municipa l and indus t r i a l  water  requirements .
Effectiveness of the Act , however , is limited by the incapaci ty  of
most municipalities and industries to estimate their long-term water
supp ly needs during the planning phase of Federal projects. Legisla-
tion enabling the State of Oregon to request storage on behalf of the
ul t imate  munici pal and indu st r ial use r s would do muc h to insure that
growing water  supp ly needs are met as required for potential  Wil lamet te
Basin users . This would also provide economies by meeting municipa l
and industrial water supply requiremen ts from reservoirs concurren t ly
used for other purposes.

SOURC E IDENTIFICATION

Availability of water is a major factor in future source identifi-
cation . Determination of physically and legally available flow in most
watershed areas is not possible at present . Gag ing f ac i l i t i e s  in the
uppe r reaches of most streams are nonexistent . Withdrawals authorized
under state water rights may be iden t i f i ed  bu t are no t descri p t ive of
the actua l water withdrawn . Installation of gaging f a c i l i t i e s  would
cost approximatel y $5,000 per station for installation and $1,600

-~~~ annuall y for operation and maintenance. Adjudication of water rights
within each mino r basin is also expensive . The Office of the State

— Engineer has estimated that it would cost about $1.5 million to corn-
H - plete adjudication of water rights in the Willamette Basin.

It is difficult to identify future source developments by location .

- 

a Civic pr ide and aes the t i c s  have been inseparable major factors of source
selec tion and have at various t imes over the years overruled economics
as the deciding factor. Even though a potential source happens to be
both close and the leas t expensive of severa l alternates , it may not be
selected for development .

WATERSHED MANAGEMENT

A major prob lem tha t faces severa l purveyors but mainly Portland
concerns possible future changes in management of their limited-use
watersheds  to perm i t additiona l uses and the associated need for water
treatment . Many considerations , including strong ly held public opin-
ions , are involved. Since comp lete treatment of water from contro lled

— 111—17 
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- ; use watersheds is not now requi r ed b y the Oregon State Boa rd of Heal th ,
the cost of water to the consume r is also significantl y affected. Re-
search is adding to the basic information on the publ ic  hea l th aspec ts
of multiple use of watershed lands and reservoirs used for mun ici pal
supp ly. Other problems , however , call for assessmen t of rather comp lex
economic and social benefits of multi p le use . These considera tions are
importa nt in our present society because people are willing to pay not
only for basic needs and protection from injury, disease , and death ,
but for basic aesthetics as well. It is important , then , tha t multip le-
use decisions take cognizance of both tangible and intangible benefits ,
which determine true economic f e a s i b i l i t y .  On one hand , recreation is ,

- 
- 

and will continue to be , one of the major water and related land uses.
On the other hand , the residential water user has a strong des i re  to

a

- - have a source of supp ly free of pollu t ion and as close to its pr isti ne
state as possible .

If it is necessary to compromise these divergent desires by multi-
ple use , primarily recreation , of existing single-purpose municipa l
water supply reservoirs or watersheds , s t r ingent control  to prevent
water quality deterioration caused by these uses will be necessary .
Water treatment facilities commensurate with the degree of q u a l i t y
degradation must be installed to adequately protect the water consum-
ers ’ health. Thus, one aspec t of the question is the economic feasi-
bility of controls and treatment , and methods of financing the cost
increment .

A complete evaluation becomes especially important politicall y ,  as
well  as econom ically,  when the cos t of add it iona l trea tmen t mus t be
borne by a limited group of water consumers , while multip le-use bene-
f i t s  may pass to a much larger (separate) group . It has been suggested
that additiona l treatment costs of public wa ter supp lies in equ ipment , -:

- 
- operation , and maintenance resulting from public recreationa l use

should be assigned to the recreation function . When the water consum-
ers constitute a basically differen t group than those receiving the
recrea tion benef i ts , some method of reimbursing the water purveyor
fo r inc reased treatment costs should be derived .

Even with consideration of the above, however , compa t ible uses of
municipa l water supp ly reservoirs and watersheds should- be care fully
cont ro l led  to assure the best q u a l i t y  of the public raw water sources.

- - In areas where a recreationa l deficit does not exist , single-purpose
reservoirs should be held in reserve and restricted to the sing le-
purpose wa ter suppl y use until such time as it becomes necessary to
use them to satisfy definitive recreation demand , where economicall y
justified and financially feasible.

DEMAND GROWTH

Increased demands for municipally supp lied water may be measured a

by a per capita demand increase as well as by an inc rease in the nurn-
ber of persons served. The number of persons served is inc reasing at
a more rapid rate than the basin population because local ordinances
require public water supp lies for new housing developments , and because

~~~~~~ 
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a reliable supply of safe water for household use is needed in estab-
1 ‘— .- lished suburban areas .  In some suburban areas, each household is served

- by individua l subsur face waste disposal and water supply until increased
housing density and ground-water polluticn or contamination become crit-
ical. Then the people residing in the area must either form a legal
body such as a water district to operate a public water system or annex
to an adjacent community for municipal services. In some places, county
or city land-use-control agencies recognize an area as unsuitable for
individual water supp ly and will not permit development until a public

- water system is assured.

Indus t r ia l  use of munici pally supp lied water is also increasing,
— -

- primarily for economic reasons . Some industries have found it to be
less expens ive to purchase finished water than to develop an individua l
water system . The largest industrial user of municipally supplied

I water is the food-processing industry . By the nature of this industry,
H it is essential that large amounts of high-quality water be available.

1
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- shown in Figures 111-3 and 111-4 . Because of t he  importance of pul p
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In most of the Willamette Basin, municipal and industrial water
- 

- 
sup plies may be derived fr om ground water , surface water , or a combina—
tion. Surface—water sources may require storage for regulation during
summer low—flow periods. The individual selection of the source de—
pends upon an evaluation of several factors, chief among which are cost ,
adequacy of supply , and aesthetic considerations. A system—by—system
appraisal of alternatives and selection of the source likely to be
developed in the future was not feasible, chiefly because of the highly
subjective and variable basis for this decision by the operating enti-
ties. Thus, a generalized approach was taken where adequacy of supply
and economic development costs were the primary criteria in projecting
solutions to the needs.

Short-term municipal water supp ly development needs by 1985 are
summarized in Table IV-l. Long-term water use and associated develop-
ment needs are less well defined . Table 111-2 does provide a guide
regarding future needs for the years 2000 and 2020. These projected
demands can be used to iden t i fy  the areas that  warrant  p r io r i ty  in
future detailed planning efforts.

The supply of water within the Willamette Basin, on an annual
basis , is adequate for existing and projected municipal and industria l
requirements. Some systems do experience short-term shortages, due to
seasonal stream f low deficiencies, and transmission and treatment limi-
tations , but these can be overcome . Smaller communities normally have
the most difficulty in meeting water supply needs . Most physical water
supp ly problems within the basin may be solved by storage, transmission ,
or trea tmen t , but small communi t ies  are seldom able to finance the re-
quired improvements.

Three major steps will have to be taken in order to satisfy future
municipal water demands: (1) In some cases , water in upstream or out-
of-basin storage must be acquired (preferably from a multipurpose de-
velopment for use during periods of low natura l s t reamflow) . (2) Trans-
mission line and distribution storage capacity must be sized to satisfy
peak demands without imposing excessive hourly or daily withdrawals
from the source . (3) People must become willing to accept streams now
considered to be of poor qua l i ty  as a water  source ; treatment plants
will be required . Use of reclaimed waste water may also occur in the
future . Historically, the voters of Salem and Eugene have shown a
willingness to pay a premium for water from a river of higher apparent
quality rather than to treat water from the Willamette River , a more
conveniently located stream , to the same finished standards .

IV-l
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Table IV-l

Municip al Water Supp lz1, Develor~nent Needa
1985

SUPPLY Purification
Natural Ground Plant
Flow Water Storage Capacity

(MCD) (MGD) (MG) (MGD)

UPPER SUBAREA 3.7 ____ .122. L±~.

Eugene-Springfield
Service Area

Junction City 0.35
Elmira-Veneta 2.0 100 1.5

Long Tom

Monroe 0.5 0.75
Harrisburg 1.8

Coast Fork

Cottage Grove 3.5

Creswell 0.4

McKenz ie

B lue River 1.0 0.9
Marco la 0.4

Midd le Fo~k

Lowell 0.2 1.0

— MIDDLE SUBAREA 19.0 12.45 5,837 143.6

.4

A lban y-Corvallis
Ser vice Are a

Albany Urban Area 10 .0
Corvallis Urban Area 15.0 22.0
Lebanon 5.0
Sweet Home 1.5

I
, Other 0.15

Salem Serv ice Area

Salem Urban Area 5,100 80.0
Dallas 250 5.0

Independence 1.5
Monmouth 2 .0 250 4.0

1V- 2 
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Table IV—l (Cont.)

Munici~ai Water Sup~ l~ Development Needa

SUPPLY Purification
Natural Ground Plant
Flow Water Storage Capacity
(MGD) J~GD) IMG) (MGD)

-
- ~

- MIDDLE SUBAREA (Cont.)

Santiam

Mill City 0.5
Brownsville 0.8 55 1.3
Other 1.0

Coast Range

Falls City 0.2 
a

McMinnville 6.0
Sheridan 60 1.5
Newberg 4.5
Dundee 1.0

a 
Other 0.5 .45 90 .15

- I - Pudding

St. Paul 0.8
Mt. Angel 1.1
Silverton 32
Woodburn 2.7
Canby 1.8

• Molalla 2.5
Sublimity 1.1
Other 0.85 .15

LOWER SUBAREA 13.45 33.0 13,985 65.5

Portland Service Area

City of Portland System 11 ,000
South Fork Water Comm. 9.0
Clackamas Water District 5.0
Gladstone 1.0
Milwaukie 6.0
Lake Oswego 11.0 550 11.0
Banks 0.2 60 0.4
Forest Grove 775 7.0 - -

}Lillsboro 1,500 25.0
Other 24.9

( )
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Table IV-l (Cont.)
Municipal Water Supply Development Needa

1985

SUPPLY Purification

Natural Ground Plant
a - Flow Water Storage Capacity

- JMGD) (MGD) (MGi (MGD)

LOWER SUBAREA (Cont.)

Clackamas

Bor ing 2 .1
Estacada 2.0 100 3 .5

a Sand y

- Sandy and Corbett 0 .25 3.6

- 
I 

_____

— TOTAL WILLAMETT E BASIN 36.15 48.4 19,922 216.75

:
1 
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l
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Water treatment practices vary at the present time , but it should
be assumed that all surface water will be subject to complete purifica-

a tion at some time in the future . Tables IV-2 , IV-3, and IV-4 indicate
representative costs of water purification for moderately sized facili-
ties . These estimates , which can be used for planning purposes , were
recently developed fo r a simi lar a rea in the Pacific Northwest.

In most instances the precise amount of stored water required for
a given user is not easily identifiable , because only a few of the
Willamette River t r ibutary streams have been adjudicated , and the
status of existing rights is not certain (see Part III). Present
water use under power claims in places such as Lebanon , Albany , Salem,
and Oregon City clouds the issue even further.

Ground water is used in large quantities , primarily for heating or
cooling, but not for the more common municipal and industrial uses.
Both the quantity available and the quality of ground water vary
throughout the basin , and only a small part of the population now re-
lies on ground water as a source of supply. In the future, ground
water will become a major source of supply for only a limited number
of people . However, many of the smaller communities can adequately
meet their needs for many years to come by continued use of ground
water.

Along the Willamette Valley floor , some of the small , contiguous
communit ies  should consider inter-municipal systems . Planning funds
and construction loans are availab le from the Farmers Home Administra- —

tion for such development . However, as long as individua l community
ground-water supplies can be utilized , the greater expense of an inte-
grated system using surface water with attendant water purification

- . 
facilities will not be financially attractive .

I
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Table IV-2
Costs of Water Pur ification

Capital Costs Per MGD

Fil t ra t ion $75 ,000
Iron removal 30,000
Ch lor ination equ ipment 2 ,000

Annual Operation and Maintenance Costs

Fi l t ra t ion  6 ,000
— - Iron removal 4 ,500

Gas chlorination 400
Hypoch lorination 1, 100

Cap i ta l , and operat ion and maintenance costs  (both shor t-  and long-
range) for purification of surface-water sources are indicated in Tables
IV-3 and IV-4.

TABLE IV-3
Costs of Municipal and Industria l 1/Water Supp ly Pur ification Faci lities —

1965—19 85

Annual Operation
Capital and Maintenance
Costs Costs

UPPER SUBAREA
Eugen~-Spring field Service Area $ 2,240,000 $ 189,000
Remainder of Subarea 467,000 39,400

Subarea Total 2,707,000 228,400

MIDDLE SUBAREA 
a

Albany-Corvallis Service Area 4,230,000 357.000
Salem Service Area 7,070,000 595,000
Remainder of Subarea 134,000 11,300

Subarea Total 11 ,434 ,000 963,300

LOWER SUBAREA
Portland Service Area 4 , 430 , 000 374,000
Remainder of Subarea 2 , 660 ,000 224 , 000

Subarea Total 7,090,000 598,000

TOTAL WILLANETTE BASIN $21 , 231 ,000 $1, 789 , 700

1/ Costs shown are based upon needs shown in Table IV-l.

IV-6
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TABLE IV-4
Costs of Municipal and Industrial

Water Supply Purification Facilities 1’
1985—2020

Annual Operation
Capital and Maintenance
Costs Costs

UPPER SUBAREA
Eugene-Springfield Service Area $ 8,820 ,000 $ 743,000
Remainder of Subarea 760,000 64,000
Subarea Total 9,580,000 807,000

MIDDLE SUBAREA
Albany-Corvallis Service Area 3,950,000 333,000
Salem Service Area 5,520,000 465,000
Remainder of Subarea 4,180,000 352,000

Subarea Total 13,650,000 l,150,00Cb

LOWER SUBAREA
Portland Service Area 31,200,000 2,620,000
Remainder of Subarea 4,630,000 391,000

Subarea Total 35,830,000 3,011,000

TOTAL WILLAMETTE BASIN $59,060,000 $4,968,000

1/ Costs shown are based upon data presented in Table 111-2.
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U P P E R  S U B A R E A

EUGENE-SPRINGFIELD SERVICE AREA

~~~~~
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-
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The Eugene-Springfield Service Area will continue to utilize sur-
face water from the McKenzie River and ground water from the McKenzie
and Middle Fork Subbasins . No major use of the main stem Willamette
River for municipal purposes is foreseen . Other communities in this
service area--Coburg and Junc tion~~L~~--will continue to rely upon
ground water to satisfy their future demands . - 

-The exis t ing resource and the proposed storage will more than sat-
isfy all projected municipal and industrial demands on the McKenzie
River. The need for storage will depend upon adjudication of existing
water rights and power claims as well as the future water use policy of
the State of Oregon .

With the exception of requirements for thermal powe r p lan ts , no
significant withdrawals of water from the main stem Willamette River a

for industrial purposes are anticipated in the future . The projections
for thermal power can be found in Append ix J--Power.

COAST FORK SUBBASIN

The supp ly of water within the subbasin appears adequate to sat-
isfy future demands . Cottage Grove relies upon flow from several water-
shed streams . Ground water will probab ly continue to be the source for
Creswell. Although arsenic has been observed in wells deeper than 100

- - feet in the Creswell area , shallower wells should be satisfactory .

The existing subbasin water supp ly is adequate in quantity and
quality to fulfill projected needs of industry .

*1 
~~~~~~ - - - - —~~~~~~~ -- - -- -~~~~~~~-~~~~~~~- ---~~~~~~~~~~~~ 
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MIDDLE FORK SUBBASIN

The water supply within the subbasin is adequate for all projected
municipal and industrial requirements. Ground -water supp lies for such
communities as Lowell , Oakridge , and Wes tf i r  should be adequate for
future growth .

McKENZIE SUBBASIN

The supp ly of wa ter wi thin the subbasi n is adequa te to sa t isf y
foreseeable demands of communities in the area . Communities such as
Coburg, Marcola , Blue River , and Vida should be able to rely on ground
water in the future .

LONG TOM SUBBASIN

Seasonal varia tion of the streamfiow above Fern Ridge Reservoir
and the water quality in the reservoir and downstream have delayed
development of adequate water systems in subbasin communities.

The community area of Veneta-Elmira recently developed a wa ter
system using ground water as the source. If this area grows substan-
tia l ly, ground water may be insufficient to provide for future needs .
At that time , there will be three alternatives: (I) Install a trans-
miss ion l ine to Eugene and purchase water from the Eugene Water and
Electric Board . This has been contemplated and is presentl y cons ide red
to be economically infeasible . (2) Purchase storage space in Fern
Ridge Reservo ir , if  poss ible , or any new ups tream reservoir , and trea t
the water for distribution . (3) Construc t s ing le-purpose  s torage on a
watershed stream for low-flow period use , and erec t a trea tmen t p lant .

- 
- No significant ruture industrial water demand is anticipated in

this subbasin . The Long Tom Rive r is not desirable either as a source
of water for industrial purposes or as a receiving stream for large
amounts of industrial wastes , and there fore should not be considered
as a like ly location for any significant industrial development. 
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M I D D L E  S U B A R E A

The communities in this area utilize ground water , tributary
streams , and the Willamette River to satisfy their needs . The means
of satisfying their future requirements are somewhat dependent upon
the resul ts  of an ad jud ica t ion  of the W i l l a m e t t e  Rive r and i ts  tribu-
taries. In all cases, there is sufficient water available on an annua l
basis , but the streams presently used as sources do not always have

a 
sufficient stunmer flow to satisfy the needs.

ALBANY-CORVALLIS SERVICE AREA
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Communities obtaining water froi~ the South Santiam River- -A1b~ py,
Lebanon, and Sweet Home--may experience difficulty in supp lying future
demands from natural flow if all existing water righ ts and power cla ims
are utilized . Upstream reservoirs existing or under construction will
have storage space for water which the cities , water companies , and in-
dustries may purchase if existing rights cannot be satisfied from natu-
ral flow . Ground-water sources are another alternative available for
these cities.

The City of Corvallis , after developing a watershed area on Marys
Peak to the limit of its economic feasibility, turned to the Willamette

a 
River as an additiona l source . Additiona l water supp ly development on
Marys River will be depe nden t upon ups t ream storage . However , mos t of
the populated area is in the lower portion of the drainage and is more
convenient to the Willamette River as an alternate source .

The pulp and paper mill at Albany has an existing water ri ght for
20 mgd . Based on present state water allocation policy, the re will be
an adequa te supp ly for projected growth of this industrial activity
within the service area .

L ~~. 
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Photo IV-1. Willcvnette River water is withdr~~n and treated here
before use by the peop le of Corvallis during swrsner
low-flow months . (Cornell , Howland , Hayes and
Merryfield , Corvallis , Oregon , Photo)
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Photo I V-2. The City of Dallas dr~~s surfaco water from six local

streams for  storag e in this reservoir comp lex. (Cornell ,
3  Rowland, Hayes and Mer ryf ie ld , C’orvallis , Oregon , Photo) 



a ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~ - -: T

SALEM SERVICE AREA
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The City of Salem obtains its water from the North Santiam River
through a 20-mile transmission line . Comp lete treatment has been tem-
porar i ly avoided by using this source , but it will probably be required
even tual l y. Storage from Detroit Reservoir , or any new reservoir up-
stream from the intake to the Salem transmission line , can be cons idered
as a future source for Salem , assuming the cost allocations to allow
municipa l and industrial water supply as a project purpose and the
proper assurances from the city were forthcoming.

The other communities of the area--Independence , Monmouth , and
Dallas--will satisfy their needs by storage , long transmission lines ,
ground water , or treatment of available water. The solution for each
community will depend upon a detailed study near the time of need.

SANTIAM SUBBASIN

Santiam River Drainage

Communities deriving water from the North Santiam River are not
expected to encounter any water supp ly problems in the future . The
smaller communities in the subbasin which now rely on ground water or

Ranney wells can enlarge their well fields or systems to provide ade-
quate water supply into the future .

Calapooia River Drainage

The City of Brownsville may satisfy its future demands through up-
stream storage . Other water supp lies within this drainage will have to

I t be developed either from ground water or by storage for use during
periods of low flow . Two areas--Sodaville and Hollçy--are expected to
have public water systems by 1985.

There are no significant industrial uses of water antici pated in
this drainage . The stream is not suitable for assimilation of large
amounts of industrial wastes and is not , therefore , a like ly location
for industrial development .

IV—12
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COAST RANGE SUBBASIN

Marys River DrainaRe

The only industrial use , existing or foreseen, in this drainage is
for small sawmills. Any significant increase in industrial utilization
of water within the drainage would require either storage or transbasin
diversion .

Luckiainute River Drainage

Only minor development has occurred within this drainage, and no
s ignif icant increase of munici pal and industrial water requirements is
projected. It is anticipated that the demands will be satisfied from
Luckiamute River and its tributaries , Willamette River, and ground water.
Such communities as Monmouth or Falls City could use stored water for
future supplies .

The existing and foreseeable industrial use of water in the
Luckiamute River drainage is minor. However, any major demands would
be best satisfied trom stored water.

Yamhill River Drainag~

The total water resource of the Yamhill River drainage is adequate

a 
tO satisfy projected demands , but seasona l deficiencies will make stor-
age or transbasin diversion necessary . The largest community
(McMinnville) has used storage facilities (capacity 250 mg) for some
time in order to satisf y peak summer demands. This city has also had
other sources investigated . After investigating the three major alter-
natives available (transmission from the Willame t te River , Yanthill

— 
Basin storage , or transbasin diversion from coastal streams), the ci ty
is cons truc ting the la tter .

Other smaller communities , such as Can ton, Dayton , Dundee,
Lafayette , Newberg, and Yamhill , are faced with the same prob lem on a
smaller scale . It is probable that participation in proposed upstream
multipurpose storage projects will provide a satisfactory solution for
them .

Industrial use of water within the Yamhi l l  Rive r drainage is pres-
en t l y l imited pr ima r i l y to a few sawmills , a plywood mill at Willamina ,
and several industries using city water in McMinnville . No s ign i f i can t
industria l supp ly is available without storage or transbasin diversion.
However , no app reciable increase in se l f - suppl ied  indus t r i a l  water  de-
mand is projected for the foreseeable future .

The pulp and paper mill at Newberg has a water right for 13 mgd
from the Wil lamet te  River , whic h should be adequate for  fu ture  g rowth .

-
-  IV—1 3

_ _ _ _ _  —- ----- -~~~~ - - - ----



‘
~~~~~~~~~~~

_______ ‘ 
~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~ ~~~~

‘_
~~~~~~~~~~~~

‘
:.

PUDDING SUBBASIN

Seasonal deficiencies of streamf low in this subbasin have acceler-
ated the consideration of upstream storage . Silverton (4,000 served)

j  relies primarily upon surface water. The city is developing single-
purpose storage on Silver Creek. The remainder of the communities rely

- primarily upon ground water.

There is no present or projected major industrial water supp ly de-
mand within the Pudding Subbasin. The largest single user (Birds Eye
Frozen Foods at Woodburn) relies upon ground water for its supply.
This source will be satisfactory for the foreseeable future . There is
no sto rage needed now for munici pal and industrial  water supp ly w ithin
the Molalla River drainage , and it is not anticipated that any will be
needed in the future .
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This service area will continue to be the most densely populated
area in the Wi l lame tte Bas in and wi ll have the grea tes t demand for
water. In the Bull Run watershed , the Ci ty of Por t land has storage
for 23,200 mg, with plans for an additiona l 11 ,000 mg by 1985 . Alter-
natives and additiona l sources include the Columbia , Willamette , and
Clackamas Rivers , and ground water. The water resource of the
Clackamas River is adequate to satisfy proje cted demands , bu t fu ture
seasonal deficiencies and use conflicts must be overcome .

Communities in the Tualatin Va lley rely par tially upon wa ter from
other subbasins for municipal water supp ly at the present time , and it
is expected that a greater demand will be made on out-of-basin sources
i n  the  future . Alternatives ava ilab le include storage in t~1e ~Uua lat i n
Basin or diversion from coastal streams and the Willamette , Clackamas ,
and Columbia Rivers . A complete evaluation must be made of the exist-
ing subbas in resource and dema nds before  a p lan may be developed . Such
an eva lua t ion , i n v e s t i g a t i n g  potentia l sources , is being made by con-
suiting engineers under the ausp ices of the Columbia Region Association
of Governments. Munici pal and industrial water storage in Scoggins
Reservoir will satisf y short-term needs of five communities--Beaverton ,
Tigard , H i l i s b o r o , Forest Grove , and the Lake Oswego Corporation .

Industria l utilization of water from the lower Willamette River
will continue to be primaril y for  pu lp and pape r produc tion . Based on
projected expansion and present water policy, the mills should not ex-
perience a water shortage . Other industrial uses are individuall y
smal ler  in quantity but are impor tan t  to the basic economy .

- 
- The presence of relative ly large quantities of ground water in

the lower Willamette River area has permitted the deve lopment of sig-
nificant amounts of water for industrial purposes without overdrafting
the supp ly. The laws , regulations , and policies are designed to pre-
vent waste of water or impa irment of quality to insure beneficial use
w i t h i n  the l i m i t s  of the re sources.  Wate r levels  and chemical quality

t - are being monitored ; and while strict regulation of q u a n t i t i e s  has not
( ~ been Imposed as yet , it will become necessary to insure optimum use of
¶ the supp ly.
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Use of a tremendous amount of ground wat~-r for industrial purposes
along the lower Willamette Rive r has not been restricted unde r present
w a t e r  p o l i c y .  However , it is assumed that restrictions intended to
maintain the ground water in s u f f i c i e n t  q u a n t i t y  and q u a l i t y  fo r  bene-
f ic ial uses w i l l  be propos ed even tua l l y.

I n d u s t r i a l  users of water in the area are able to satisf y their
needs from public water supp lies or ground water , or ar e clos e en ough
to the Columbia Rive r to consider it as an alternative source . Even

-: with the projected industrialization , the area should not be short of
water in the foreseeable future . Some industries , such as the cement
pla nt a t Lake Oswego , p lan to use stored water for future expansion.

TUALATIN SUBBASIN

There is a shortage of water for  industrial purposes in the
Tualatin Subbasin. No major water-using industry is expected to locate

- 
- 

in this subbasin in the future .

The exist ing natura l flow , surface-water sources within the sub -
basin during low-flow periods are presentl y overappropr ia ted , and
further surface-water utilization is possible only with storage . Trans-
basin diversion might provide alterna t ive supp lies .

A local committee stated at an Oregon State Water Resources Board
public hear ing that an additiona l 900 acre-feet will be required annu-
al l y for food process ing by 1975 . An add itiona l 1 ,000 acre-feet will
likely be utilized , if  ava i lable , by 1985 . The presen t pattern of in-
dus trial water use within the subbasin indicates that the need will be
sa ti sf ied  by munic ipa l systems . The ground-water resource in the sub -
basin is not sufficient to furnish any significant inc rease in water
supp ly .  Lowe red water levels in deep wells in the Tigard-Bull Mountain

H area may lead to it s earl y desi gnation as a critical ground-water area
and restrictions on pump ing.

CLACKANA S SUBBASIN

At the p resent time , l itt le use is made of wa ter in the Clackamas
Subbasin for industrial purposes . No significant industrial use is
projec ted for the future . However , the Clackamas River has large un-
tapped p o t e n t i a l  supp lies for f u t u re development to help serve the

• metropolitan areas ’ projected needs.

COLUMBIA AND SAN DY SUBBAS INS

The water resources of these subbasins are adequate to satisfy
projected municipa l and industrial requirements.

IV-16 



( )

-
- IV-3

a —



~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~ 
- 
~~~~~~

CONCLUSIONS
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Relatively high-quality water has historically been available in
adequate quantities to meet all municipal and industria l needs . A broad

- 
- 

look into the future shows continued excess of tota l supplies over total
demands . However , focusing projections down to specific areas and impos-
ing changing social and technological conditions reveal that certain
present-day policies and attitudes must be reevaluated if a~ailable re-
sources are to be used efficiently to serve the people in the basin.

The most significant item involves the development of water sup-
plies from mountain tributaries , conveying the water long distances to
the service areas , and applying simple disinfection prior to distribu-
tion and use. Some foreseeable changes that affect this policy include :

1. Greater use and pressure for use of these remote watersheds for
recreation , introducing wastes and potential disease problems
to the waters originating there .

2. The changing philosophy concerning the adequacy of simple dis-
- 

- 
infection to protect any water supply regardless of source.
There is an increasing tendency to require complete purifica-
tion to provide adequate protection, under future changing
environmental conditions .

3. Changing technology in water purification plants , potentially
lowering costs while raising effectiveness.

4. Increasing costs and limited supplies of high-quality tributary
sources . The shift of supply sources from the tributaries to
the main stem Willamette River, as its quality continues to
improve, with adequate purification of supplies will result in
less costly and more reliable supplies for the basin residents.
Adjustment in basin plans to allow for changing diversion points
will also be required. There is probab ly no more pressing need
presently in the Willamette Basin and the State of Oregon than
to complete the adjudication of water rights and the rigorous
implementation of existing water right law and regulations .

Another consideration is the p lanning for combining and centralizing
municipa l supply systems , assuming the Wi llamette becomes a common source .
Unit water purification costs would be lower and service would be more
professic

~
’ial.

Many of the projections presented have been couched in extensions of
a present policies and approaches. Thus, many of the expected developments

would be modified if the suggested revisions are carried out . Since plan-
ning is a continua lly evolving process , these adjustments can be made in
the future if adequate resources are developed or set aside at present.

The municipa l and industrial water supp ly plan for the Willamette
Bas in , as well as an analysis of the impact of the comprehensive p 1~n,
is presented in Appendix M--Plan Formulation .

_________________ ~~~~~ ~~~~~~~~ ~~~~~~ ~~~~~~~ ~~~~~~~~~~~ 
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Table 111-2
Future 1.!unicip al , Industr ial , and Rura l-Domestic -

Avcra g~ Water 11.30 (MCD) 
-

~~~~~~ ,4v Au ,4iA—i A v4~, 4v4t~ £p? 4.’/ ai •~~pi
F~~70 f9 ’ l C) 1980 H 9 o  2000 I~~ 0 2020 / ‘~9,~

UPPER SUBAREA - 

~~~ S_ 75.3 114.5 I L~1.7 169.8 I~~I.7244.l ((.3.~
~~~ ~~~~~

Nunic ij~a1 3~ .0 30-3 48.8 (.3.0. 78.4 ~~7 127. 1  7~~~
industrial J~3S ~~~ 60.4 73.0 85.4 ~q.~~l l l .4 ~S.2Rural-Domestic 

- 

5.0 ~~~~~ 
~~~ ~.7 6.0 ~~ 5.6 ~~

Eugene-~~~ ingfieh’ Service Area ~~~~~ ‘ . ‘ j~~O .jL_.~~ l42.9  10S 207.5 J~~ 3

Hun~c~ p-i l ~~ ‘ 42 3 ~~~~~~~ 6 7 0  ~~f iO5 3 /a -2 1
Eugene-Springfield Urban Area 38.0 59.0 ~~~ 90.5 51.~.
Coburg 

~
-.•

-
~ 

0.6 
~~~~~ 

1.4 - 0.7 3.1 1.3
Junction City 1.0 o.~ 1.3 ~~~ 2 . 7  g 4 5.6 ~~.

.

Elin i r a -Ven eta  ~~.(. 0. 0.8 j. ;j 1.7 1.0 3 .2  1.7

Lumber and t-~ood Products~~4 ~~~~~~~ 0 . 7  1/ ~~ 0.6 1/ c2 0.6 1/ O.(.
Food Products ~~~ L- ; -

~ 
0.9 1/ 1.6 1/ ~~~~~~ 2.3 1/ q.7

i n d u s t r i al  303 ~~~~ 47.3 ~a(;.? 74.3 f - .7 100.7 ~~~5~L4

Pulp and Paper r7.3 ! i . 1  31.4 — / / . ~~~ 51.1 2~-- .~T 64.9 i 1 3
Lumber and Wood Produc ts ~,4 ~. I 9.8 ~~~ 8.4 10. 3 8.0 -~.7
Chemicals  3.9 ~~.Cj 6.1 ~~~~~ 14.8 . . i  27.8 10, ’(

Rura l -Domes t i c  (~~ 1.0 1.4 L~ 1.6 )~~i 1.5

_ _  4 .4 _3.~ 7.3 t~~~~

Municipal Li 2 - ” 1.6 ~~~~~~- 1~~ 3.0 ._.Li 
~~~.& ~~~~~~. -:- 

Monroe Q.~1 ~~~~~~~ 0.5 ~ -~i 0.9 c- .~~ 1.9 o.~
Harrisburg 0.1 

~~~~~~~ 1.1 / .~~~~ 2.1 (.3 4.1 j , g  - -

Rural-Donest~ c (~ 1 . 1  j~~ ~~J-./. 1.4 L~~ 1.3 I 7

Coast Fork 
!~~~~I 

L~~ - ~~~4 16.3 ~~~ 19.1 I1~

M n c i l (7 ~~~~~~ ~~~~ a 4~~
Cottage Crove L3 3.! 1.9 ~H 3.3 2.3 6.0 3.,
Cresw ell . 0.4 0.3 0.5 ~~~~~

- 0.8 04 1.4 0.7

Indus tria l (25 I I . -) 12~~ i~~~~ 10.9 ?3.~~ 10.5 I~-
Lumber and Wood Pr oduct s/ : . i  ? l . ~ 12.9 i~- .~’ 10.9 (3.f 10.5 (24

Rural-Domestic (.1 O.~ 1.1 ~~~ 1.3 1.3 1 .2  1.~

- _____________________________



— - - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~ I -

H -  Table 111-2 (Cant . )
- : Future Municipal, Industrial, and Rural-Domestic
- ~~~- . - 

- Average Water Use (MCD ) 
-

1~~7o / ‘~7o 1980 l9~~0 2000 1~~~0 2020 ,qqo

UPPER SUBAREA (Cant . )

McKenzie - 1.2 (. 0  1.4 /.1 2.0 1.7 3 . 1  ~,0

Munic ipa l 04 O~~ O~~ !j L3 j
~.Q 

2~~ 1.3
Blue River 

~.q 0.3 0.5 0.7 0.9 04 1.9
1’larcola ~~~~~~~ 

0.~~ 0.3 o,Lj 0.4 o.~1 0 .7  0.5~

Rural-Domestic 04 o r  .0.6 o4 0.7 0.7 0.5 _~7
Middle F o r k  - ~ .2. / •

t~~ 2.8 3~~ 4.2 3~~ 7.1 L~’. /

Munici~~~~ d~~~~~~~~
-
_J

~~~~~ Li !~~~~ 1~~~~ &2 ~~~~~ 1~i

Lowell 0,q 
~~~~~~ 0.5 0.7 0.9 0.(. 1.9 o.~

Oakrid ge Q.~ ~~~ 
1.2 ~~ 2. 1 ~.q 3.9 j ,9

Industrial 0.~ 0 a - ’ 0.2 ~ 0.2 0.2. 0.2 0..i
Lumbe r and Wood Pr oducts ~~ ~~ 0.2 0.~. 0 .2  0.~— 0.2 0.2.

Rural-Domestic 0.~ 0.1 0.9 1.0 1.0 1.! 1.1 1.2.

MIDDLE SUBAREA I~ 3f l  I I  166.3 ~c~L 2  a~IQa 23l .~ ~~~~~L1
Municipa l ~~ .6 ~~~~~ 86.2 j ~~~~~.Lj 126. 8 !3~~.5184. 6  (~~3.(.
Industrial 7Q.7 (~O.ir 71.1  9.’I.3 103.8 ~~~~~ 139.6 109•q
Rural-Domestic f04 

~~ 9.0 ~~~ 9.5 / 0.7 9 .7  ( (. 0

A1bany~ C or va l li s  S e r v i c e  Area ~~~~~ 59.1 ~~~~ 85. 2 (.C.ql l l . 1 .  ~Q~j
a 

~~~-.2 ;
-;
~~- - 

• .~ ;. a

‘2~4 _ ’a~~ ~~~4 .~~ 34.6 ~~~~~~ 52 .9 ~~~~
Albany Urban  Area ‘1.~ 3~~ 6.3 ~~~~~~ 10.5 7.-. 16.9 so. ,
Corvallis Urban Area 7.~ ~~~~ 10.0 1~~.2  16.5 ( p. 0 26.6 i~~~

’

- 
- Philomath - 

0.:~ ~~ 0.8 ~~ 1.3 hO 2.0 1.2
Lebanon 1~~ i~.1 1.8 ;.o 2 .3 ~..2 2.7 2’~Sweet Home ~~ Q.

~ 1.4 1.... 1.7 (.7 2 .1  i.~
Other Munic i pa l — - - 0.2 - 0.2
Lumber and Wood Product s  1.2 (.3 1.5 1/ g q  . 1.3 1/ g.q - 1.2  1! (.3

- ‘ Food Products !.~~~ ~~ 0.5 1’ ~~~~~ 0. 7 1/ j ~~~ 1.0 1/ 2.2
Prir.-:ary Metals 0.2 0.1 

- 
0 . 1  11 C .!  0 .1  

~I 0.2 0.2 1/ o.~
ly-tdt,s trial , ~~~~ 36 .7  .~/~~~~~

‘- 50.6 3~~~.LJ 5~~ 2 ~~~~~~~~

Pul p and Paper 2~:..’ - : : ~~~ . - 31.2 .~~~~ 
‘ 4 4 . 3 50.4

Lumbe r and Wcad Pr o d u c t s~~. -i ;. ‘,~ 
3 .0  ~~~ . 2 . 6  

~~~
j 2 . 5  ~~~

Pr ii.~ar y  :ietals 3.L1 3 . .
~’ 2 .5  .3.~. 3 .9  £.(.S 5 .3  £~

Rura 1-Dc mc~ t t c  — —   — — —
~LL ~~~~~~~~~~~~~~~~~~~~~~~~  a  ~~ - - - - ~~ - 
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Table 111-2 (Cont . )
- - Future Ilunicip al , Indus trial , and Rural —Domestic

Average Water Use (MCD )

/9’7Q 910 1980 j~j~ g 2000 iqgo 2020 /990

MIDDLE SUBAREA (Cont.)

Salem Service  Area ~~~~~ 3’7.1 49.6 (
~
1/.S 80.0 71.1 122.2 q,~~

. — I ~ l.4

Munic ipa l ~ 2.’-i 20. ;~ 36.5 L 55.1 ~o.9 81.2 ~~3.O

Salem Urban Area 5~ .7 ~g, ~ - -28.1 1 ~~ 43.7 33.7 65.3 £~3.0
Dallas  I.~ (.0 1.7 ;,~i 1.9 ~2.O 2 .2  ..tQ
Independence Q.~. o. ’1 0.9 1,~ .. 1.5 1.1 2 .4  1.’.,
Honniout. h I~0 0/.~ 1.4 1. ’) 2 .2 1.7 3.4

: Turne r 0.~ 0.3 0.5 -~
‘J

~ 0.8 ~.L. 1.3 0.7
Lumber and Wood Products~ . j ,~~ 1.0 1/ 

~~~~~ 
0.9 !/ a.-? 0 .8 j/ c.-~Food P~r oduct s 1. ’. 2.9 1/ 3.’/ 4. 1 ~ / so.9 5.8-1/ 12.~

I n d u s t r i a l  ~ 1.i I(- .~ 13.1 J~~.2  24.9 20.2 4 1.0 31.2
Pulp and Paper I2 .~ ~~~~ 6.2  6.2 0.7. 6 .2
Food Products  ~~~ 0 .1  0.8 I. -) 1.2 3.0 1.7
Chemicals ~~ .3. .: 6.1 I i . $~ 17.5 i i.o 33.1 ~j .2.

Sant iam ~~~~~~ I l-!.~ 18.3 00.1 23.4 L1~~.9 34.2 L1~1.2

Municipa l ~~~.3 1.I 11.2 .~~~ 15 .4 2~~~ 2 1 .3  LIL4
Mill City ~,q c.3 0.5 -~~~~ 0.6 C.~ 0.6
Sta y ton 0.5. 0.11 0.7 - - .

~~~ 0.9 0.2 1.0
Brownsville ~~.L( 0.1 0.5 .:-~~~. O~ 7 - 0.0 1.1 0.7

- 
~ - - Other 1-lunici pal Q.~ ~

‘-.7 1.1. 1. . 1. 3 (.3 1.7 !.‘-1
Food Products 2.0.2 �. t~- 8.4 11 b - I  11.9 1/ 3L~ 16.9 1/ 37.~

Indu l 
-

I.umber and Wood Products, ‘- .:- 3.8 3.~~~ - 3.3 .3. ’-i 3 . 2 3.2

Manufac tu r ing  o.~-- 0.7 3~:~- 2.3 0.1 6.6 - ,.q

Rural-Domestic .~.7 2.6 ~~~.: 2.4 3J 3.1 3.0

Coast Ran~~~ and I’u d d i n~ ~~~ .2.~. 2.5 . ~ ~~~~~~~ 
-~~~~~~~ 

1.1
Rur al -Do.nes t ic  

.2.~2 ~~~~~~~~~~~~~~ L~ ~~L. ~~~ _~2~ ~~L _
~~~~~~~ -

Coast I~angg 22.0 j’2.f7 2 2 . 9  ~ 30.8 2L~7 41.2 31.0

~i~~icJ~~i ~~ ~~~.i - La. ~~~~~~ 
11.1. ~~~~~~~ -~~~~~~~~

Falls C i ty  o,’/ . .3  0.4 ci.q 0.5 0.5 0.7 0.5.
M cN L n n v i l l c  l.~ ( .3 2 . 1 ~~~ 2 .4  ~~~ 2.9
Sheridan 

~~~~~~ ~~:-~ 0.5 1... 0 .6 ~~
- - . -  0 . 6

t4c whcr g  / .1 2.6 ,3. -
~ 

4 . 5  3 .j 6.8
Dundee 0.L1 ~~ 0.5 ~~~~ 0.7 o.~ 1.1 0.1
Other Municipa l .~ 3 j.~~ 1.5 j.

~ 
1.6 1.8

Food Products  i-~~ o.q 0.6 if C. )  0.8 1/ ~~~~~ 1.1 1/ 
~~~~~

. 

..~~~~~~~~ - —- - -— -~~ _.— -_ - -. -— - ~~~~~~~~
- -
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Table 111-2 (Cont.) -

Futur e Municipal , Industrial , and Rura l -Domes tic
Average Water Use (MCD)

1970 ~11C~ 1980 VS’~~ 2000 j-~~ 0 2020 99o

MIDDLE SUBAREA (Cont . )  
-

Coast Range (Cont.)

I n d u str i a l  IL~ 11. ? 13.0 !~~~ 18.1 ( 3)-I 24.7 15.9
Pulp and Paper ~.7 S.~ 10.4 1.2.2 14.0 1Q.~~ 16.2 / 2.~
Lumber and Wood Produc t~ 

- 1.7 j . ( ,  1.5 (.5 1.5 g • L(

Food Produc ts - 
~~~~~~~ 

0 , 2 o.2. 0.3 0.? 0.4 O.~
Manufac turing ~ Z, .  0, 1-I- 0.? 1.~ 2 .3 0.7 6. 6 I.E

Rural-Domestic ~ .O (.1 Li J~~~~ L~~ i~~~~~

Puddii~~ 10)  10. 1 13.9 I~~~4 17.4 ~~~.3 22. 1 2S~~

M u n i c i p a l  g.~ .‘-i . Y 7.~ 7 O  10.6 
3~~~~ 

14.2 io.~
St .  Paul o.~i 0.5 o,~ , 0.7 o.~ 1.1 0.7
Mt. Ange l 0.6 ~~~~ 

- 0 .7 0.7 0.8 CY’~ 1.0 0.~
Silverton (.2 1. 0 1.6 i.2 2 .1 (.9 2 .6  2.2.
Woodburn (.3 

~~
. 1 1.8 ~~~.Q 2.3 .2..~ 3.0 ~ .‘(

Canb y 0.~ 0.? 1.1 1..~i 1.7 (.3 2.5 1.7
N olalla  Q4 ~~~~~ 0.8 /.0 1.3 i.0 1.8 1.2
S u b l i m i t y  OM ~~~~~~~ 

0.5 0.0 0 .7  o.Z, 1.1 0.7
Other Municipa l 04 ~~~ 

0.9 o.~I 1.0 I .! 1.1 ,.I

Indus trial 7~7 ~~~ ! 3.8 W~l- 4.6 1O~~. 5.9 I l ~~
Lumber and Wood Product ~s ,‘ ,~~ -/ 1.5 1)1 1.3 :.0 1.3 (.3
Food Products  2 .3 2.~ 3.3 ~.0 4 .6~ (0.5

Ru ra l -Domest ic  ~~~~
. . 2.2  ~~~~~~~. 2 . 2  _ - 2.0 2.0

LOWER SUBAREA 

- 

334.0 ‘~~~ 5 i e 9 I 0 1 ~
) 862 8 S495~5

~ ~~~~ ~~ 
f - I-~~J- 226 . 1  ~~1 357 . 6 22.~~I 608.4 ~.E!.5

1nd~,~ tr ial - 
~~‘i

’.’I ‘)~~. -
~ 99.1 i . -U. I  143.1 ~~~~~ 232.8 (2.2 .2

R u r a l - D o r e s t i c  ~.0 7.~. 8.8 l 1 . ~ 14.2 104 21.6 33.~

P or t l a n d  Service Area 20~ , I 11.23- 260.5 33’/S 414. 1 32~~~~~~~ 7 15.3 ~~~~~~~~~~~~~

Mun1c~~~al I 13. j .’/O ~ 18. 21L!~~4 S .l  27(~~ 58~d _~~~7
Food Produc t s  g’

~~~ 
i~-.7 6.3 !/ 7- -ri 8.8 1I~~~.~a 13.1 1’ ILS

Chemicals  ~~-I 2 . j  4.5 if 7.~ 10.6 1/ ~~~ 21.3 1/ 7.5

a 

Ma nu f a c t u r i n g  .2.2 ~ .2. 4 . 1  
~
I 4~3 8.8 ~I ~4. l  23. 1 1/ ~~

iL~~j  •~~~~~~~~~~~~~~~~~~~~ 1fl ~~~2 
_ _ _ _ _ _-
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Table 111-2 (Corit.)
H ~~ ture 1?unici pal, Ir4~ -tr ial , and R~~al- Domestic

Average Water Use (~4’GD)

H 1q10 I~~~o 1980 I °i~~O 2000 g~~~(a 2020 p 990

: 1 LOWER SUI~AREA (Coot.)

Portland Service Area (Cont.)

liurücipa l (Cont .) .~.‘. t~~ ~~~
Por t ions  of Nu l tnomi l i  County

Incorp orated 1’7.~4 ~~~~ 100.7 11~~.-1 141.1 !.~.02 225.8 l4~3.~
Unincorporated 2~2 

~~~~~~~~~~ 37.5 ~~~~~ 55.8 i~/~~.0 88.8 55.~1
• Portions of Clackarni s  County
• West of Willarnette Pdvcr

Lake Oswego 3.7 5.1 6.5 ‘i.’4 11.3 6.1
West . Lina 1.2 / . 1’ 1.6 

~~~~~~~~ 
2.9 j •q 4 .9 24

Unincorpora ted  1.7 :. L.~ 2.2 3.~. 4. 2 ~ 4 7.8 3.~East of W i l l am e t t e  River
M ilwaukie  2.9 ~~~~ 3.8 ~ .3 6.8 4.~ 11.8 C. L1
Oregon C i t y  

~~~~~ tM 3.0 1/; :~ 5.1 34 8.6
Gla ds tone  O.k’ ~.7 1.1 j .q 1.8 ~.3 3.0
Unincorpora ted  I0/1 ~ 14.2 .~o.I 26.5 g 7.0 49.7 ~q.I

Portions of Wa shj n ~ ton County
Beaverion 1,9 1 ’ , 2.5 3.L/ 4 .4 3.0 7.5
Tigard 1.0 ~~~~~ 

1.2 1.Z 2.5 l .’i’ 5.2 2.2
Cornelius 0.7 

~~~~~ 
0.9 ~~ 1.5 j . I  2.5 I . ’,4 r

Forest Grove ..2.~ .~. i  3.3 jJ•~ . 5.9 14.0 10.0
Hilisboro 4/•~ L~~~ 6.2 S.~ 11.0 ~j ’~ 18.6 10.2
Sherwood O.q- C~.!. 0.4 o.~ 0.8 OS 1.4 0.7
Othe r Munici pal if ~4 13A~ 21.5 3~~ ,L/. 39.9 l5~ 72.3 3(~3

Industr i a l  3L1.~~~~~~~~~O 41 .8 
~ ~~~ 4~2~1i2.~~ ~~~~~~~Pulp and Paper 10.~ ~~~~ 13.4 ~ .i 18.9 I~~~? 21.9 H,.1

Lumber and Wood Product8~ •~~~~~~ 0.8 C~~ 0.7 0.~ 0.7 0.~
Food Products ~g ~~~~~~ 3.9 ~i.7 5.5 ~~~ 8.1 S i .~Primary ~kt al s  j~ 7.’~ 

9.5 I I . 5 13.5 ‘1.5 16.9 11.5
Manufac tu r ing  j .7 7.7 14.2 ~~~ 30.4 ~~~ 81.0 p.2.3

Tualat in  t.? 5.7 7.4 I ( ’.~) 12.7 _~~~~~~~ 19.9 ~2.0

j Rural-Domestic ~~~~~~~ 7.4 1 0.0 12.7 .jj. 19.9 t~ .0

ClackaMas 
____ 3.4 L/. L~ 5.4 S~.0 8.8 5~~

M ’inf c ip a l  Ih _j~ 3• 2~ ._~2:. fr.~Z .21 L.~. 3.~Boring 0.~~ o.L1 0.7 1.0 1.4 0.~ 2.9
Estacada 0.1 0.~~ 1.1 i.c’ 2.1 1.3 3 .5
Othc ’ r M u n i c i p . i l  ~~ Q. .~ 0.5 .).~. 0.7 C~~ I A  .~.7

R u r a t - D o m ~ s t ic  I. ’! 1.2 1.1 1.2 1.2 I.~~ j ~~ g.q
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Table 111-2 (Cont.)
Future Nunicipa Z~ Irviustri al, w2d Rura~-.f) ornestio

Average Water Use (NGD)

I 1q70 f ~~1O 1980 (~1~~0 2000 (
~~ 0 2020 I~~o

:
1 

LO WER SUBAREA (Cont.)

Columbia 52.3 5j~3 61.2 7Q~~ 
80.4 ~~~~~~~~~~ 7/.?

)1unicij~~j . ..~.4 .~~.O 3.9 5~.O 6.3 ~~.7 11.1 ( . .S
Remainder of Nu1Lno:~ah C~o~ nt y ~~~3 0.6 o.~ 1.1 o.i 1.9 1.0
St .  he lens ,:~ i,s- 3.0 33 4.7 34 8.3 ~‘/4
Scappoose 0.2 c~~ 0.3 . 02/ 0.5 o.~ 0.9 C.~

In d u s t r i a l  #~ .9 1’~f•~ 57,3 ~,5.7 74.1 ~~~~ 104.2 65.7
Pulp and Paper 

~~~2. 
i~~~.;’ 48.7 £~~~. 55.7 ‘~~.7 55.7 ~2.2

Lumber and Uood Products~
j 

~).J 0.1 ~?.1 0.1 ~.I 0.1. 0.!
M a n u f a c t u r i n g  ~j ’, i, (~, 8.5 

~
j 18.3 ~,; 48.4 /3.~

Sandy j
~~ 

/ . !  1.5 ~.] 2.3 1.~ 3.5 L3

Mu n i c i p a l  I. C ~~.: 1.2 i .~ - 2.0 j~~ 3.1 ~.q
Sand y a n d Co rbet t  com~ ut~~ .ie s;,~ 1.2 1.~. 2.0 ~~L/ 3.1 l~c~

Q~~ ~~~3 0.3 0.~ 0.3 QM 0.4 O.~/

TOTAL W1LLA~’1ETTE BASIN 5~2.0 // .~~ .7 614.8 7.;~! 924.8 7~~ 2i ,440 .8 9’#3.o

Mun ic i p a l ~~~~~ ~~2’/./ 361.1 :~;j7.3 562.8 ~~~~ 920.1 f ~5.6
I rdus tr i a . 1  ~‘j S.6 ~~~~~ 230.6 

~~~~~~~~~~~ 332.3 .25~~~483.8 315.S
Rura 1-Do~ es tic  2/1.2 

~~~~ 23.1 ~~.q 2 9.7  ~7.7 36.9 31.6

if Amoun t of municipa l water used by industry.



Average daily needs for munici pal , indus t r ial , and rural—domestic
future water requirements are shown in Table 111-2. The projec tions
are intended for use in comprehensive water resource planning rather
than for fulfillment of the requirements of consulting engineers and
others who may be interested in specific municipalities or industries.
As an aid to resource p lanning, Table 111-2 does include estimates of
future water use for communities with a population of 2,500 or more .
The watc~ use projections are also siatimarized graphically in Figure
111-5.

lJater demand can fluctuate widely, depending on the type of use,
season of the year , weather , time of day, and industrial peak-use
periods . Monthly patterns of present water demands are shown in Table
11-3. Municipal use in the basin follows a definite pattern , and
monthly variations in water demand of communities are independent of
geographic location or size of the nunicipality . Accord i ngly, the pro-
jected monthly distribution of municipal water demand , shown in Table
111-3, can be used for planning purposes .

Industrial water use does not follow the same consistent pattern.
Water use by the pul p and paper, and lumber and wood products indus-
tries is projected to be rather uniform throughout the year (Table
111-3). On the othe r hand , water use by the food produc ts and primary
metals industries will vary widely on a monthl y basis--in the case of
food processing , up to 375 percent of the average monthly mgd. Repie.-
sentative values for industry , based primarily on present use , are also
shown in Table 111-3 to assist in determining future needs .

- 
Tabl e 111-3

Future Municipa l and Industr ia l Water Use
Monthly Dewand as P ercer .t of Annual .4vcr age .fGD

1980—2020

Jan. Feb . Mar. Apr. May June Jul y Aug . Sep t. Oct. Nov. Dec .

!~!ipp e r Subarea
($ubba sins l , 2 , 3 6 4 )

Mun icipa l 73 72 68 75 75 120 185 175 120 88 77 76
Pul p and Pape r 80 90 100 110 110 110 110 110 110 105 105 80
Lumber & Wood Prod . 105 115 100 120 100 100 100 105 105 90 85 75
Food Products 5 5 5 5 10 10 60 185 360 275 160 120

Middle  Subarea
~Subb asins 5~ 6 & 7)

Mun icipa l 73 72 68 75 75 120 185 175 120 88 77 76
Pul p and Paper 90 105 95 100 10) 105 95 100 100 90 110 105
Le.anber 6 Wood Prod . 70 85 95 95 95 105 100 145 90 95 110 115
Food Produc ts 150 60 40 25 35 65 55 185 375 110 65 35
Primary Metals 60 30 15 60 30 40 45 80 180 265 200 215

Love r Subarc .i
j~~bbasin ,  8.9.10 6 11)

Munic ipa L 73 72 68 75 75 120 185 175 120 88 77 76
Pulp and Papu r tO’) 100 100 100 100 100 100 100 100 100 100 100

~~~~ I r  L (“J 1~ 0 100 100 100 100 100 IflO 100 100 [00 100
I r .  .~~~t .. i. .  .1C) S 0 0 0 15 1(i~) 50 ~‘50 3r 0  300 150

P r i i ’ . I r y  ~~~~~~~~ 100 1(iO 100 [00 100 100 100 [00 100 100 100 100

________ _________ 
11 -i
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