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AB S TRACT 

P r o l i f e r a t i o n  of water withdrawals and new pump i n t a k e  and sc reen  

designs has occurred with t h e  growth of i r r i g a t e d  a g r i c u l t u r e  along t h e  

Columbia and Snake Rivers.  Concern f o r  t h e  p ro t ec t ion  of anadromous and 

r e s i d e n t  f i s h  populat ions r e s u l t e d  i n  formulat ion of a  survey of t h e  water 

withdrawal systems. The survey included d i s t r i b u t i o n  s t u d i e s  of j uven i l e  

f i s h  near  pump s i t e s  and f i e l d  i n spec t ion  of those  s i t e s  t o  determine 

adequacy of screening f o r  p ro t ec t ion  of f i s h .  A t o t a l  of 225 s i t e s  were 

inspec ted  i n  1979 and 1980, wi th  a  follow-up in spec t ion  of 95 s i t e s  i n  

1982. Resul t s  i nd ica t ed  a  d e f i n i t e  t r end  toward lack  of concern f o r  t h e  

condi t ion  of f i s h  p ro t ec t ive  f a c i l i t i e s .  Only 4 o u t  of 22 s i t e s  not 

meeting c r i t e r i a  i n  1979 had been upgraded t o  acceptab le  condi t ions .  Of 

more concern, 13 of t h e  s i t e s  meeting c r i t e r i a  i n  1979 were below c r i t e r i a  

when re inspec ted  i n  1982. Some of t h e  d iscrepancies  included no p r o t e c t i v e  

screens ,  poorly maintained sc reens ,  and screens  t h a t  permit ted excess ive  

v e l o c i t y  t h a t  could r e s u l t  i n  impingement of l a rvae  o r  small  f i s h .  A 

conclusion from these  surveys i s  t h a t  i f  adequate p r o t e c t i o n  f o r  f i s h  i s  t o  

e x i s t ,  screens f o r  water withdrawals need t o  be properly i n s t a l l e d ,  

inspec ted ,  and maintained. 
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INTRODUCTION 

Among t h e  many uses  of Columbia and Snake River  water a r e  withdrawals  

f o r  i r r i g a t i o n ,  i n d u s t r y ,  m u n i c i p a l i t i e s ,  cool ing of thermal  powerplants,  

f i s h  and w i l d l i f e  propagat ion,  and o t h e r  needs. A g r i c u l t u r a l  and 

i n d u s t r i a l  uses  r e q u i r e  t h e  l a r g e s t  volume of water  withdrawn. In  t h e  

Columbia Basin a lone ,  i t  has  been es t imated  by t h e  U.S. Army Corps of 

Engineers (1976LI) t h a t  t h e  land under i r r i g a t i o n  w i l l  i n c r e a s e  by 1.7 

m i l l i o n  ha (4.2 m i l l i o n  a c r e s )  between 1970 and 2020, reaching  a t o t a l  of 

4.5 m i l l i o n  ha  (11.2 m i l l i o n  ac re s ) .  The upper and middle Snake River ,  Big 

Bend, and Horse Heaven H i l l s  a r e a s  of Washington and t h e  Umatil la a r e a  of 

Oregon a r e  t h e  major a r e a s  of i r r i g a t i o n  expansion. This r ap id  growth i n  

i r r i g a t e d  lands  is  expanding t h e  use  of e x i s t i n g  water withdrawal s i t e s  and 

e s c a l a t i n g  t h e  numbers of new pumping p l a n t  site's being cons t ruc ted .  A s  an 

example, t h e  t o t a l  horsepower ( a s  determined from f i e l d  i n s p e c t i o n s )  of 

pump s i t e s  au thor ized  i n  t h e  a r e a  by the  Por t land  and Walla Walla D i s t r i c t s  

of t h e  U.S. Army Corps of Engineers (CofE) i nc reased  from 58,870 i n  1969 t o  

109,942 i n  1979. 

The impact of expanded water  withdrawal on popula t ions  of anadromous 

and r e s i d e n t  f i s h e s  i n  t h e  Columbia Basin cont inues  t o  be a major concern 

t o  f i s h e r i e s  agencies .  F i sh  p r o t e c t i v e  f a c i l i t i e s  a r e  requi red  by t h e  CofE 

a s  a cond i t i on  f o r  permits  t o  i n s t a l l  and ope ra t e  water  withdrawals  on 

navigable  waters .  A 1973 survey of mid-Columbia River pumping p l a n t s  by 

t h e  F ish  Commission of Oregon (FCO) i n d i c a t e d  a need f o r  a cont inu ing  

i n s p e c t i o n  program (Fish  Commission of Oregon 197121). In 1975, the U * S *  

F ish  and W i l d l i f e  Serv ice  organized an in te ragency  i n v e s t i g a t i o n  of 

i r r i g a t i o n  pumping p l a n t s  on t h e  same reach of t h e  Columbia River a s  t h e  

FCO's survey,  and out  of 27 s i t e s  v i s i t e d ,  14  had inadequate  f i s h  



p r o t e c t i v e  f a c i l i t i e s .  Of t hose  14 s i t e s ,  s e v e r a l  s t i l l  had t h e  same 

d i sc repanc i e s  ( inadequate  f i s h  p r o t e c t i v e  f a c i l i t i e s )  noted i n  t h e  1973 

i n s p e c t i o n  (U. S. F i sh  and Wi ld l i f e  197521). Thus, d e f i n i t e  needs were 

i nd i ca t ed  f o r  f u r t h e r  s t u d i e s  t o  a s s e s s  t h e  impact of p resen t  and f u t u r e  

water  withdrawals ,  f o r  a  cont inuing in spec t  i on  program, and f o r  enforcement 

of e s t a b l i s h e d  f i s h  sc reen ing  c r i t e r i a .  

P r o l i f e r a t i o n  of pumping s t a t i o n s  and new pump i n t a k e s  and sc reen  

des igns  have occurred wi th  t h e  growth of a g r i c u l t u r e  along t h e  Columbia and 

Snake Rivers .  Concern f o r  t h e  p r o t e c t i o n  of anadromous and r e s i d e n t  f i s h  

popula t ions  r e s u l t e d  i n  formula t ion  of a  more comprehensive s tudy  conducted 

by t h e  Nat ional  Marine F i s h e r i e s  Serv ice  (NMFS) i n  1979 and 1980 w i t h  

funding provided by t h e  Bonnevi l le  Power Adminis t ra t ion.  The purpose was 

t o  survey a l l  types  of water  withdrawals on the  main stem Columbia River  

from Bonnevi l le  Dam t o  Wells Dam and on t h e  main stem Snake River from i t s  

confluence wi th  t h e  Columbia River  t o  Lewiston, Idaho (Fig. 1  ). The s tudy  

was two-phased. The f i r s t  phase cons i s t ed  of an inventory  of withdrawal 

s i t e s .  The second phase included e f f o r t s  t o  determine i f  j uven i l e  

salmonids and r e s i d e n t  f i s h  were being a f forded  adequate p ro t ec t i on  and t o  

develop recommendations f o r  improving f i s h  p r o t e c t i o n  where necessary.  In  

1982, t h e  CofE funded a  follow-up i n s p e c t i o n  of water withdrawal s i t e s  i n  

t h e  Walla Walla D i s t r i c t .  The r e s u l t s  of t h e s e  f i e l d  s t u d i e s  a r e  contained 

i n  t h i s  r epo r t .  

OBJECTIVES AND PROCEDURES 

In our survey, t h e  j u r i s d i c t i o n a l  a r e a s  of t he se  t h r e e  d i s t r i c t s  of 

t h e  North P a c i f i c  Div is ion  (NPD) of the  CofE were adopted a s  major 



subd iv i s ions  of t he  s tudy a r e a  (Fig.  1 ) :  1 )  Po r t l and ,  2 )  Walla Walla,  and 
-. . 

3 )  S e a t t l e .  The survey was coordinated wi th  s t a t e  and f e d e r a l  f i s h e r y  and 

water  management agenc ies  t o  ensure  maximum review and use  of t h e  da ta .  

The o b j e c t i v e  i n  t h e  f i r s t  year  was t o  survey ,  inventory ,  and i n s p e c t  

f i s h  p r o t e c t i v e  f a c i l i t i e s  a t  water  withdrawal s i tes on t h e  Snake and 

Columbia Rivers.  This survey was in tended  t o  s e rve  a s  a  base l ine  f o r  a  

subsequent eva lua t ion  of f i s h  p r o t e c t i v e  f a c i l i t i e s  a t  water  withdrawal 

I 
s i t e s .  

The o b j e c t i v e s  i n  t h e  second yea r  were t o  1 )  determine f i s h  

d i s t r i b u t i o n  i n  s e l e c t e d  water  withdrawal a r e a s ,  2) a s c e r t a i n  whether f i s h  

p r o t e c t i v e  f a c i l i t i e s  f o r  j u v e n i l e  salmonids and r e s i d e n t  f i s h  a t  water  

withdrawal s i t e s  func t ioned  a s  designed,  and 3 )  develop recommendations f o r  

improving t h e  e f f e c t i v e n e s s  of f i s h  p r o t e c t i o n  f a c i l i t i e s .  

As  a  r e s u l t  of t h e  1979 and 1980 surveys ,  t h e  CofE i s sued  n o t i c e  t o  

a l l  ope ra to r s  of pumping p l a n t s  l oca t ed  on t h e  Snake and Columbia Rivers  

wi th in  t h e  Walla Walla D i s t r i c t  t h a t  a  follow-up in spec t ion  of t h e i r  f i s h  

sc reen ing  f a c i l i t i e s  would be conducted by t h e  NMFS dur ing  t h e  summer of 

1982 t o  v e r i f y  compliance with t h e  f i s h  sc reen ing  and i n t a k e  v e l o c i t y  

requirements  of t h e i r  pumping permi ts  . 

Inventory and Data Process ing  

Pub l i c  records of water  r i g h t s  and CofE s t r u c t u r e  permits  provided a  

s t a r t i n g  po in t  f o r  t h e  inventory.  Information on water  r i g h t s  was compiled 

from records  furn ished  by t h e  Washington Department of Ecology, Oregon 

Water Resource Department, and t h e  Idaho Department of Water Resources. 



The CofE, pursuant  t o  Sec t ion  10 of the  River  and Harbor Act of 1899 

(33 U.S.C. 403), i s  r e spons ib l e  f o r  permits  au tho r i z ing  s t r u c t u r e s  l o c a t e d  

i n  o r  on navigable  waters  and on ad j acen t  f e d e r a l  sho re l i ne s .  CofE permi ts  

were a v a i l a b l e  f o r  review f o r  s t r u c t u r e s  no t  owned by t h e  CofE and b u i l t  

a f t e r  December 1968 ( s t r u c t u r e s  e s t a b l i s h e d  p r i o r  t o  December 1968 were 

exempt from t h e  permit requirement by a  g rand fa the r  c l ause  i n  Federa l  

Regulat ion CFR 322.46). 

During i n i t i a l  e f f o r t s  t o  l o c a t e  withdrawal s i t e s ,  t h e  au tho r s  

rece ived  a s s i s t a n c e  from t h e  Regulatory Funct ions Unit  of NPD and each of 

i t s  d i s t r i c t s .  In  a d d i t i o n ,  t h e  Columbia River and T r i b u t a r i e s  Review 

Study (CRT) provided d a t a  f o r  our survey (U.S. Army Corps of Engineers 

1977kl). 

Avai lab le  records  of water  app rop r i a t i ons  and Cof E p u b l i c  n o t i c e s  and 

s t r u c t u r e  permits  were reviewed, and p e r t i n e n t  information on d e s c r i p t i o n ,  

l o c a t i o n ,  ownership, mode of ope ra t i on ,  au thor ized  volume of withdrawal ,  

e t c . ,  were en t e r ed  i n t o  our d a t a  bank. Some water r i g h t s  da t a  were 

obtained by c r o s s  r e f e r enc ing  name and l e g a l  d e s c r i p t i o n  of p roper ty ;  wa te r  

r i g h t s  f o r  a  number of withdrawal s i t e s  a r e  s t i l l  undetermined. 

S i t e  l o c a t i o n s  obtained from p u b l i c  records  were noted on a e r i a l  

photos ,  maps, and naviga t ion  cha r t s .  These were cross-checked with a c t u a l  

a e r i a l ,  r i v e r ,  and land surveys t o  r evea l  a l l  s i t e  l o c a t i o n s ,  i nc lud ing  

"grandfathered" s i t e s  and some s i t e s  opera t ing  without any known water  

r i g h t s  o r  permit of record.  A s  a n t i c i p a t e d ,  some s i t e s  were no t  found i n  

t he  records  search  but were l oca t ed  by c l o s e  s h o r e l i n e  i n spec t ion .  



Each s i t e  was a s s i g n e d  a n  i n v e n t o r y  number which a l lowed  l o c a t i o n  by 

r i v e r  and  River  Ki lometer  (RKm) as fo l lows :  

INVENTORY NUMBER 

Codes : 

CLW = C l e a r w a t e r  River  
Col = Columbia R i v e r  
Snk = Snake River  
U m t  = Uma ti1 l a  R i v e r  

L  = l e f t  bank 

R = r i g h t  bank 
Is = i s l a n d  
A = f i r s t  s i t e ,  same l o c a t i o n  
B = second s i t e ,  same l o c a t i o n  
C = t h i r d  s i t e ,  same l o c a t i o n ,  e t c .  

Example : 

Col 301.7 LB = A withdrawal  s i t e  l o c a t e d  on t h e  Columbia R i v e r  a t  
R iver  Ki lometer  485.5 (River  Mile  301.7), on t h e  l e f t  
bank ( f a c i n g  downstream), and t h e  second s i t e  ( f a c i n g  
downstream) a t  t h e  same approximate  r i v e r  k i lomete r .  

The data f o r  each s i t e  were e n t e r e d  i n t o  a computer ized d a t a  

base--permitt ing e a s y  a c c e s s  f o r  ad jus tments ,  s e l e c t i o n ,  and s o r t i n g  i n  a  

v a r i e t y  of combinat ions .  A  s t a n d a r d  p r i n t o u t  of t h i s  i n f o r m a t i o n  i s  

presen ted  i n  Swan e t  a l .  (1980; Appendix &I) a n d  Swan (1981; Appendix 

p e l ) .  

Pho tograph ic  r e c o r d s  were made of s i t e s  l o c a t e d  by a c t u a l  su rvey .  

Drawings were a l s o  made of r e p r e s e n t a t i v e  s i t e s  t o  i l l u s t r a t e  t h e  v a r i e t y  

of s t r u c t u r e s  and f i s h  p r o t e c t i v e  f a c i l i t i e s  n o t e d  i n  t h e  f i e l d  s u r v e y s  

( F i g s .  3-29 ). 

F i e l d  I n s p e c t i o n s  

Each s i t e  w a s  v i s i t e d  by b o a t  o r  au tomobi le  and more d e t a i l e d  

i n f o r m a t i o n  on t h e  s t r u c t u r e ,  pumps, and s c r e e n i n g  f a c i l i t y  was c o l l e c t e d  

t o  supplement and c o r r o b o r a t e  d a t a  o b t a i n e d  from t h e  r e c o r d s  s e a r c h .  



Underwater i n spec t ions  by d ive r s  were conducted a t  each withdrawal 

s i te  t o  determine dimensions of t h e  underwater s t r u c t u r e ,  type and mesh 

s i z e  of sc reen ing ,  and cond i t i on  and c l e a n l i n e s s  of s c r een  ma te r i a l .  

Observat ions of f i s h  a t  o r  near  i n t a k e s  were noted. Diving was sometimes 

r e s t r i c t e d  due t o  high t u r b i d i t i e s  o r  extremely cold water.  

Federal  and s t a t e  agencies  have e s t a b l i s h e d  c r i t e r i a  f o r  t h e  open a r e a  

of sc reen ing  ma te r i a l  and t h e  flow v e l o c i t i e s  a t  i n t akes .  Although t h e r e  

a r e  some d i f f e r e n c e s  between agencies  regard ing  c r i t e r i a ,  NMFS c r i t e r i a  f o r  

salmonid f r y  c a l l  f o r  a  maximum c l e a r  opening of 3.56 mm (0.14 i n c h )  and a  

maximum approach v e l o c i t y  of i n t a k e  water immediately i n  f r o n t  of t h e  

s c r een  of 15.2 cm/s (0.5 f  t / s )  (Nat ional  Marine F i s h e r i e s  ~ e r v i c z l ) .  

These c r i t e r i a  were used a s  t h e  base l ine  f o r  our i n spec t ions  of t h e  f i s h  

p r o t e c t i v e  f a c i l i t i e s .  Complete NMFS f i s h  sc reen ing  c r i t e r i a  a r e  presented 

i n  Appendix A. Rough measurements of i n t a k e  v e l o c i t i e s  were taken by 

d i v e r s  wi th  a  flow meter when i n t a k e  flows could be de tec ted .  A t  some 

s i t e s  only l im i t ed  da t a  on flow condi t ions  i n  and around t h e  i n t a k e  

s t r u c t u r e s  w e r e  obtained because pumps were not  opera t ing .  

B io log ica l  Surveys 

Extens ive  sampling a t  a  water  withdrawal i n s t a l l a t i o n  ( t o  determine i f  

small  f i s h  a r e  presen t  and e x h i b i t  any adverse e f f e c t s  from t h e  withdrawal 

s i t e )  i s  requi red  t o  proper ly  a s s e s s  i t s  p o t e n t i a l  impact on salmonid and 

r e s i d e n t  f i s h e s .  With t h e  funds and s t a f f  a v a i l a b l e  i n  1980, only two 

a r e a s  could be adequately sampled. One was near  Wenatchee, Washington, 

where a  l a r g e  number of water withdrawal i n s t a l l a t i o n s  a r e  known t o  e x i s t ,  

and t h e  second was i n  t h e  r e s e r v o i r  of McNary Dam (Lake Wal lu la ) ,  where 



t h e r e  a r e  s e v e r a l  l a r g e  i n s t a l l a t i o n s  t h a t  0-age chinook salmon, 

Oncorhynchus tshawytscha, pass  each year  on t h e i r  seaward migra t ion  

F i g .  1  Other a r e a s  were a l s o  i n v e s t i g a t e d  bu t  not a s  ex tens ive ly .  

T r a d i t i o n a l l y ,  sampling of small  f i s h  i n  r e s e r v o i r s  of t h e  Columbia 

Basin has  been conducted p r i m a r i l y  wi th  beach s e i n e s ,  purse  s e i n e s ,  g i l l  

n e t s ,  t r a p  n e t s ,  and two-boat t r awl  n e t s .  However, s tudying  t h e  

d i s t r i b u t i o n  and abundance of smol t s  and t h e  young of r e s i d e n t  f i s h e s  wi th  

t r a d i t i o n a l  gear  near  many of t h e  withdrawal sites was no t  f e a s i b l e  due t o  

sha l low wa te r ,  rocky outcrops ,  o r  t h i c k  a q u a t i c  weed growth. 

Since t h e  water withdrawal s i t e s  chosen f o r  i n t e n s i v e  sampling a t  t h e  

McNary Reservoi r  were sha l low,  we developed a  sampling technique f o r  

c o l l e c t i n g  f i s h  i n  s h o r e l i n e  f r i n g e  a r ea s .  The system cons i s t ed  of two 

n e t s  a t tached  t o  4.3 m (14- f t )  o u t r i g g e r s  mounted on a  6.4 m (21- f t )  

workboat powered by a  165-horsepower inboard/outboard motor. The 

o u t r i g g e r s  extended from each s i d e  of t h e  boat a t  midship and were t r u s s e d  

by a  cab le  and a  binder  t o  a  po in t  on t h e  bow (Fig. 2). A depth f i n d e r  and 

t h e  power tilt ou td r ive  u n i t  f a c i l i t a t e d  ope ra t i on  i n  water  a s  shal low a s  

0.9 m ( 3  f t ) .  An e lec t romagnet ic  flow meter was mounted on one ou t r igge r  t o  

measure t h e  v e l o c i t y  of water  i n t o  t h e  t r awl  n e t s .  

A l l  tows were made i n  a  downstream d i r e c t i o n  p a r a l l e l  t o  t h e  s h o r e l i n e  

w i t h  t h e  boat motor he ld  a t  a  cons t an t  2,000 rpm. Tow n e t t i n g  was 

at tempted over a  24-h per iod,  but was l a t e r  r e s t r i c t e d  t o  day l igh t  hours  

because sampling a t  n igh t  was imprac t i ca l  due t o  s a f e t y  cons ide ra t i ons  and 

because from l a t e  a f te rnoon u n t i l  dusk provided almost a l l  of t h e  sampled 

f i s h .  To minimize m o r t a l i t y  of sampled f i s h ,  tows averaged about  12 

minutes each. Most of t h e  season,  n e t s  were towed a t  a  speed of about 



2.0 m / s  (6.7 f t / s ) .  Toward the  end of t h e  sampling pe r iod ,  new n e t s  were 

developed which w e r e  towed about 2.7 m / s  ( 9  f t / s ) .  W e  assumed t h a t  f i s h  

which could avoid our tow n e t s  could avoid t he  h i g h e s t  approach v e l o c i t i e s  

of t h e  pump in t akes  measured i n  t h i s  s tudy  a t  t h a t  t i m e  about 45.7 cm/s 

(1.5 f t / s ) .  Three types  of tows were made: 1) n e a r  t h e  l e f t  s h o r e l i n e ,  

2) mid-river,  and 3)  nea r  t h e  r i g h t  sho re l i ne .  This  method worked w e l l  

u n t i l  longer  hours of s u n l i g h t  and h ighe r  water  temperatures  promoted t h e  

growth of t h i c k  beds of aqua t i c  vege t a t i on  which plugged t h e  n e t s .  The 

r e s e r v o i r  was sampled from upstream of Richland,  Washington (RKm 555),  t o  

McNary Dam (RKm 470) on n ine  s e p a r a t e  days between 10 and 27 June 1980. 

I n  a d d i t i o n  t o  tow n e t s ,  scuba d iv ing  and underwater TV were used t o  

observe d i s t r i b u t i o n  and behavior of f i s h  nea r  t h e  i n t a k e s  of t h e  pumping 

f a c i l i t i e s .  Scuba d iv ing  was a l s o  used a t  water  withdrawal s i t e s  surveyed 

i n  1980 t o  observe cond i t i on  of sc reens ,  impingement of f i s h  on sc r eens ,  

and water  v e l o c i t y  a t  sc reens .  G i l l  n e t s  and hoop n e t s  were used on a 

l i m i t e d  bas i s .  

Divers conducted in spec t ions  and made observa t ions  of f i s h  a c t i v i t y  a t  

var ious  water withdrawals dur ing  27 days between 11 Apr i l  and 29 September 

1980. Divers a l s o  monitored t h r e e  l a r g e  withdrawal s i t e s  i n  t he  Wenatchee, 

Washington a r e a  throughout t h e  season. 

RESULTS 

Inventory and In spec t ion  Surveys 

A summation of f i s h  p r o t e c t i v e  f a c i l i t i e s  (by d i s t r i c t )  a t  t h e  205 

withdrawal s i t e s  l oca t ed  w i th in  t h e  i n i t i a l  a r e a  of s tudy i s  presented i n  

Table 1. The l a r g e  d i f f e r e n c e  between number of s i t e s  and number of CofE 



permits  i s  due t o  t h e  CofE no t  i s s u i n g  permits  f o r  s i tes i n s t a l l e d  p r i o r  t o  

t h e  end of December 1968 ("grandfathered" s i t e s )  and si tes owned by t h e  

CofE. The horsepower r a t i n g  of pump motors was used a s  an i n d i c a t i o n  of 

t h e  r e l a t i v e  s i z e  of water  withdrawals.  Screen d a t a  a r e  s epa ra t ed  i n t o  

ca t ego r i e s  based on t h e  maximum s i z e  of t h e  s c r een ' s  c l e a r  opening. 

In takes  wi th  no screening  o r  those  wi th  sc reen ing  completely d e t e r i o r a t e d  

were combined i n t o  t h e  "no screen"  category. The screening  of n ine  s i t e s  

i s  unknown because we were unable t o  l o c a t e  t h e  end of t h e  i n t a k e  l i n e  due 

t o  deb r i s  o r  poor v i s i b i l i t y .  

Several  b a s i c  types of water withdrawal s i t e s  were noted dur ing  t h e  

survey: 1 )  a  vau l t - l i ke  s t r u c t u r e  w i th  an underwater,  screened opening 

(Figs .  3-6); 2) a  p i e r - l i k e  s t r u c t u r e  out from t h e  s h o r e l i n e  suppor t ing  

t u r b i n e  pumps (Figs .  7  and 8 ) ;  3 )  a  combination p i e r l v a u l t  c r ea t ed  by 

enc los ing  t h e  a r ea  under a  p i e r  wi th  dr iven  shee t  p i l i n g  o r  o t h e r  m a t e r i a l  

( ~ i g s .  9  and 10) ;  4)  a  s i n g l e  l a r g e  screened i n t a k e  p ipe  (Figs .  11-14); 5) 

a  vau l t - l i ke  s t r u c t u r e  i nco rpo ra t i ng  t r a v e l i n g  sc reens  (Figs .  15-17) o r  

c i r c u l a r  r o t a t i n g  sc reens  (F igs .  18-20); 6) a  s imple arrangement of a  pump 

with a  s i n g l e  i n t a k e  l i n e  extending t o  a  depth below t h e  low water  

e l e v a t i o n  (Figs .  21 and 22 ) ;  and 7 )  a  simple pump and i n t a k e  l i n e  

incorpora ted  wi th  an a d d i t i o n a l  d e b r i s  and weed seed s t r a i n i n g  device 

(Figs .  23 and 24). 

A v a r i e t y  of sc reen ing  techniques were a l s o  encountered dur ing  t h e  

survey. The withdrawal s i t e s  having pump motors l a r g e r  than  50 hp were 

gene ra l l y  screened wi th  some form of commercially manufactured screening.  

Commercial sc reen ing  m a t e r i a l s  observed included wire  mesh o r  hardware 

c l o t h ,  monofilament mesh, and s t a i n l e s s  s t e e l  screening.  These m a t e r i a l s  



were incorpora ted  i n t o  s t a t i o n a r y  v e r t i c a l  s c r een  pane ls ,  t r a v e l i n g  

sc reens ,  o r  box o r  cy l inde r  shapes t o  s t r a i n  water  f o r  i n d i v i d u a l  o r  

mu l t i p l e  pumps. 

Smaller pump s i t e s  ( l e s s  t h a n  50 hp) gene ra l l y  incorpora ted  a  s i n g l e  

i n t a k e  l i n e  w i th  a  s t r a i n i n g  dev ice  on t h e  end. With t h e  except ion  of some 

commercially manufactured check valves  with b u i l t - i n  sc reen ing  (commonly 

c a l l e d  foo t  v a l v e s ) ,  most sc reen ing  used on sma l l e r  s i t e s  was some form of 

an improvised sc reen  device such a s  bars  o r  sc reen  m a t e r i a l  tack-welded 

over t h e  end of t h e  i n t a k e  p ipe ,  a  per fora ted  metal o i l  drum a t t ached  t o  

t h e  end of an i n t a k e  l i n e ,  a  cy l inde r  o r  cone fashioned from wire  mesh o r  

expanded metal g r a t i n g ,  s p e c i a l  s e c t i o n s  of pe r fo ra t ed  p ipe  (F igs  25 and 

26) ,  o r  a  metal pipe with s l a s h e s  c u t  with a  welding to rch  (Figs .  27 and 

28). 

The mesh s i z e  ( c l e a r  opening) and t h e  cond i t i on  of sc reen ing  m a t e r i a l  

used a t  withdrawal s i t e s  a r e  of primary i n t e r e s t  because l a r g e  popula t ions  

of salmonid f r y  and f i n g e r l i n g s  migrate  pas t  many of t h e  s i t e s  surveyed. 

Obviously, i f  a  l a r g e  number of screened s t r u c t u r e s  do not  meet t h e  

c r i t e r i a  (e.g., mesh s i z e  opening too  l a r g e  o r  t e a r s  i n  t h e  s c r een )  l o s s e s  

of young f i s h  could be s e r ious .  In  1979, 205 withdrawal  s i t e s  were 

inspec ted  and 146 o r  71% did  no t  meet t h e  c r i t e r i a .  The h ighes t  percentage 

below s t anda rd  (80%) were i n  t h e  S e a t t l e  D i s t r i c t  (upstream of Richland,  

Washington). The lowest (56%) were found i n  t h e  Walla Walla D i s t r i c t  

(Table 2). The average of 71% no t  meeting t h e  c r i t e r i a - -h ighe r  than  t h e  

52% found below s t anda rd  by t h e  U.S. F i sh  and Wi ld l i f e  Serv ice  i n  

19791--should be cause f o r  concern by f i s h e r y  agencies.  The most commn 

reasons s i t e s  d id  not  meet t h e  c r i t e r i a ,  were: 1 )  sc reens  with o v e r s i z e  



open a r ea s ;  2) s c r eens  i n  poor cond i t i on  wi th  breaks o r  missing s e c t i o n s ;  

3 )  no screening;  and 4 )  i n t a k e s  wi th  excess ive  flows. 

D e t e r i o r a t i o n  of sc reens  was caused by damage from rough handl ing o r  

i c e  bu i ld  up and plugging from d e b r i s  o r  s eve re  s t a g e s  of r u s t  o r  

co r ros ion ,  causing an  i n c r e a s e  i n  head l o s s  and eventua l  c o l l a p s e  of s c r een  

pane ls ,  r e s u l t i n g  i n  gaps o r  openings i n  t he  screening.  Plugging of 

s c r eens  by t h e  growth of a q u a t i c  vege t a t i on  o r  impinged d e b r i s  was a 

s e r i o u s  problem a t  many s i t e s  ( e s p e c i a l l y  t he  smal le r  ones) .  A smal l  

number of s i t e s  had mild e l e c t r i c a l  f i e l d s  i n  conjunc t ion  wi th  underwater 

screening.  Apparently t h i s  was an e f f o r t  t o  c o n t r o l  t h e  f o u l i n g  of t h e  

sc reens  w i th  p l a n t  and animal ma te r i a l .  

Based on in t e rv i ews  with ope ra to r s  of pumping s t a t i o n s  and 

observa t ions  by d i v e r s ,  we a r r i v e d  a t  some genera l  conclusions regarding 

screen ma te r i a l s .  Wire mesh screening  was l e a s t  durab le  because of r u s t  

and cor ros ion .  Monofilament mesh has  only been i n  use i n  t h i s  a r e a  a few 

years ,  and prolonged exposure t o  sun and weather caused b r i t t l e n e s s  and 

eventua l  breakdown. S t a i n l e s s  s t e e l  s c r eens ,  such a s  manufactured by 

Johnson scree&/, appeared t o  be holding up very wel l  with minimum 

maintenance. 

During 1980, 20 a d d i t i o n a l  withdrawal s i t e s  wi th in  t h e  s tudy  a r e a  were 

located--bringing t h e  t o t a l  t o  225 s i tes  surveyed i n  1979-80. Of t h e  

a d d i t i o n a l  20 s i t e s ,  15 were owned and operated by t h e  CofE f o r  another  

government agency. 

A number of withdrawal s i t e s  (mostly i n  t h e  S e a t t l e  D i s t r i c t ,  upstream 

of Richland, Washington) t h a t  were inspec ted  and found t o  have problems i n  

1979 were i n spec t ed  aga in  i n  1980. A l l  14 s i t e s  r e in spec t ed  were found t o  



be i n  t h e  same o r  worse c o n d i t i o n  (Table  3) .  A s i m i l a r  s i t u a t i o n  was noted 

by U.S. F i s h  and W i l d l i f e  pe rsonne l  i n  t h e i r  r e i n s p e c t i o n s  of s i t e s  i n  1975 

t h a t  were f i r s t  surveyed by t h e  F i s h  Commission of Oregon i n  19732/. 

Four wi thdrawals  o p e r a t e d  by t h e  CofE a s  p a r t  of t h e  l e v e e  a t  

Lewiston,  Idaho,  were of i n t e r e s t  because they  a r e  s iphons  i n  u s e  

year-round (F ig .  29). One i s  l o c a t e d  on t h e  Snake R i v e r ,  and t h r e e  a r e  on 

t h e  Clea rwate r  River .  The purpose  of t h e  s iphons  i s  t o  i n t r o d u c e  more 

water  i n t o  a  l e v e l ,  ground-water d r a i n a g e  d i t c h  t o  c r e a t e  h i g h e r  f low i n  

t h e  d i t c h  and avoid  w a t e r  s t a g n a t i o n .  NMFS d i v e r s  i n s p e c t e d  them on 3 and 

18 September 1980 and found impinged organisms ( t u r t l e s ,  c r a y f i s h ,  and 

decomposed s m a l l  f i s h )  and i n t a k e  v e l o c i t i e s ,  measured w i t h  an  

e l e c t r o m a g n e t i c  f low meter ,  t o  be much g r e a t e r  (100.6 cm/s; i . e . ,  

3.3 f t / s )  t h a n  t h e  a c c e p t a b l e  f i s h  p r o t e c t i v e  c r i t e r i a  (15.2 cm/s; i . e . ,  

0.5 f t / s ) .  A s  soon a s  t h e  d e f i c i e n c i e s  were made known t o  t h e  CofE, 

c o r r e c t i v e  a c t  i o n  was t aken .  

B i o l o g i c a l  Surveys 

I n i t i a l l y ,  we expended near-equal  sampling e f f o r t  o v e r  hours  of 

d a y l i g h t  and darkness .  However, most of t h e  f i s h  c a p t u r e d  i n  o u r  tow n e t s  

were t aken  from l a t e  a f t e r n o o n  u n t i l  dusk. Numbers c a p t u r e d  r e f l e c t e d  

i n c r e a s e d  s u r f a c e  a c t i v i t y  of s m a l l e r  f i s h  n e a r  s h o r e l i n e s  d u r i n g  t h o s e  

hours .  Thus, l a t e  a f t e r n o o n  sampling was p r e f e r r e d .  Most f i s h  t a k e n  were 

f a l l  chinook salmon r a n g i n g  from 40 t o  7 5  rnm f o r k  l e n g t h  w i t h  a  mean l e n g t h  

of 55 mm. The m a j o r i t y  of t h e  f i s h  were t aken  i n  t h e  n e a r s h o r e  tows, w i t h  

73% of t h e  f i s h  c a p t u r e d  i n  t h e  tow n e t  a d j a c e n t  t o  t h e  s h o r e l i n e  ne able 

4). S ince  t h e  n e t s  were o n l y  abou t  2 mete r s  a p a r t ,  t h e  d a t a  s t r o n g l y  

sugges t  t h a t  t h e s e  s m a l l  f i s h  a r e  q u i t e  c o n c e n t r a t e d ' n e x t  t o  t h e  s h o r e l i n e .  



A concurrent  s tudy  by the  U.S. F i s h  and W i l d l i f e  Serv ice  a l s o  r epo r t ed  t h a t  

t h e  smal le r  f i s h  were found nea r  sho re ,  whereas l a r g e r  f i s h  were found 

p r imar i l y  i n  mid-water (Gray and ~ o n d o r f z l ) .  

G i l l  n e t s  and hoop n e t s  used along the  s h o r e l i n e  f r i n g e  on a very 

l im i t ed  b a s i s  revea led  t h e  presence of smal l  (about  80 mm o r  l e s s  t o t a l  

l e n g t h )  young-of -the-year f i s h  such a s  j uven i l e  ca rp ,  Cyprinus c a r p i o  ; 

s c u l p i n ,  Cot t u s  spp. ; yel low perch,  Perca f  l avescens ;  chinook salmon; 

b l u e g i l l ,  Lepomis macrochirus;  and c r app ie ,  Pomoxis spp. 

In  a d d i t i o n  t o  examining d a t a  from n e t  ca tches ,  we at tempted t o  

monitor d i s t r i b u t i o n  by v i s u a l  observa t ions .  Because underwater v i s i b i l i t y  

i n  t h e  lower Columbia and Snake Rivers  i s  g e n e r a l l y  poor when salmonids a r e  

migra t ing ,  only l im i t ed  da t a  were obtained.  

F i s h  behavior  and d i s t r i b u t i o n  were observed a t  t h e  mouth of t h e  

Chelan River a t  Chelan F a l l s ,  Washington, where underwater v i s i b i l i t y  

averaged 3.7-4.6 m (12-15 f t ) .  Here i n  a backwater l o c a t i o n ,  t y p i c a l  of 

many a r e a s  where water  withdrawal s i t e s  a r e  l o c a t e d ,  11 spec i e s  of f i s h  

were s igh t ed  wi th  j uven i l e  bass ,  Micropterus  spp.;  b l u e g i l l ;  and c r a p p i e  

being abundant. Several  a d u l t  b l u e g i l l  were observed guarding eggs on n e s t  

s i t e s  near  t h e  sho re l i ne .  

Underwater v i s u a l  observa t ions  were a l s o  pos s ib l e  a t  a boat moorage a t  

RKm 764 (Rmi 475) upstream from Wenatchee, Washington, on 16 May 1980. No 

water withdrawal f a c i l i t y  was l oca t ed  i n  t h e  a r e a ,  but t h e  con f igu ra t i on  of 

t h e  s i t e  was t y p i c a l  of many withdrawal s i t e s  along t h e  r i v e r  and t h u s  

provides  some i n d i c a t i o n  of smal l  f i s h  behavior  and d i s t r i b u t i o n  nea r  t h e  

sho re l i ne .  About 100 f a l l  chinook salmon (40-50 mm long)  were observed 

wi th  a group of t h r ee sp ine  s t i c k l e b a c k ,  Gas te ros teus  acu l ea tus ,  i n  a school  



holding i n  a back eddy along t h e  t a l u s  rock s h o r e l i n e  i n  0.6-0.9 m (2-3 f t )  

of water.  

Our tow, g i l l ,  and hoop ne t  d a t a  and v i s u a l  observa t ions  confirmed t h e  

presence of j uven i l e  salmon and o t h e r  f i s h  near  t h e  shore.  The presence of 

b l u e g i l l  n e s t s  i n d i c a t e s  t h a t  l a r v a l  f i s h  a r e  a l s o  presen t  i n  some 

nearshore  a r ea s .  

Although t h e  underwater i n s p e c t  i o n  was conducted a f t e r  t h e  major 

seaward migra t ion  of anadromous f i s h ,  j uven i l e  salmon, Oncorhynchus spp.,  

were observed i n  t he  immediate v i c i n i t y  of some withdrawals.  Impingement 

of j uven i l e  salmonids was no t  observed a t  t he se  withdrawals but impingement 

and entrainment  of s e v e r a l  hundred t h r e e s  p ine  s t i c k l e b a c k s  were observed a t  

a withdrawal s i t e  near  Wenatchee, Washington. This appeared t o  be a r e s u l t  

of an accumulation of a q u a t i c  vege t a t i on  on t h e  v e r t i c a l  s c r een  panel which 

caused an i n c r e a s e  i n  i n t a k e  v e l o c i t y  through t h e  remaining open a r e a  of 

t h e  sc reen .  The increased  f low had impinged s t i c k l e b a c k  on t h e  s c r een  

panels  and pul led  more s t i c k l e b a c k  around t h e  ends of t h e  sc reen  pane ls  

i n t o  t h e  pump chamber. A s i m i l a r  impingement s i t u a t i o n  was noted on a 

simple 15.2 cm (6-inch) diameter  foo t  valve.  

A t  t h e  t h r e e  l a r g e  withdrawal s i t e s  monitored i n  t he  Wenatchee a r e a  i n  

1980, very few f i s h  and no impinged f i s h  were observed around two of t h e  

t h r e e  s i t e s .  However, l a r g e  numbers of t h r ee sp ine  s t i c k l e b a c k  were 

observed i n  t h e  v i c i n i t y  of t h e  t h i r d  s i t e ,  and, a s  i n  1979, t h e r e  were 

t h r e e s p i n e  s t i ck l eback  impinged on t h e  i n t a k e  sc reens .  

SUBSEQUENT ACTIONS 

As  a r e s u l t  of t he  1979 and 1980 surveys ,  t h e  CofE i s s u e d  a n o t i c e  t o  

a l l  ope ra to r s  of pumping p l a n t s  l oca t ed  on t h r e e  major r i v e r s  wi th in  t h e  



Walla Walla D i s t r i c t  ( t h e  Columbia, t h e  Snake, and t h e  C l e a r w a t e r )  t h a t  an  

i n s p e c t i o n  of t h e i r  f i s h  s c r e e n i n g  f a c i l i t i e s  would be completed d u r i n g  t h e  

summer of 1982 t o  v e r i f y  compliance w i t h  t h e  f i s h  s c r e e n i n g  and i n t a k e  

v e l o c i t y  requ i rements  of t h e i r  pumping permi t s .  CofE p e r m i t s  f o r  pump 

i n t a k e s  r e q u i r e  s c r e e n s  having openings  no t  i n  e x c e s s  of 6.35 mm (0.25 

i n c h )  and an  approach v e l o c i t y  t o  t h e  i n t a k e  n o t  t o  exceed 30.5 cm/s (1.0 

f t / s ) .  (Note  t h a t  t h i s  approach v e l o c i t y  meets NMFS e s t a b l i s h e d  c r i t e r i a  

f o r  f i n g e r l i n g s  but  n o t  f o r  salmonid f r y . )  

The NMFS scuba d i v e r s ,  under  c o n t r a c t  from t h e  CofE, conducted 

i n s p e c t i o n s  of t h e s e  s c r e e n s  between J u l y  and October 1982. Any 

d i s c r e p a n c i e s  noted i n  t h e  i n s p e c t i o n  were provided t o  t h e  CofE f o r  

enforcement of permit  s t i p u l a t i o n s .  Disc repanc ies  noted d u r i n g  t h e  d i v i n g  

i n s p e c t i o n s  ranged from over - s ize  mesh openings  and s c r e e n i n g  damaged by 

c u t s  and t e a r s  i n  t h e  s c r e e n  f a b r i c  t o  s o l i d  r u s t  and c o l l a p s e  of s c r e e n i n g  

o r  no s c r e e n s  a t  a l l .  

A summation of t h e  f i n d i n g s  i n  t h e  i n s p e c t i o n  of t h e  f i s h  p r o t e c t i v e  

f a c i l i t i e s  a t  t h e  95 wi thdrawal  s i tes l o c a t e d  w i t h i n  t h e  CofE Walla Walla 

D i s t r i c t  i n  1982 i s  p r e s e n t e d  i n  Tab le  5. A t o t a l  of 59 s i t e s  were w i t h i n  

c r i t e r i a ,  34 s i t e s  o r  36% had some type  of d i s c r e p a n c y ,  and 2  were 

q u e s t i o n a b l e .  S p e c i f i c s  on each  of t h e  95 si tes i n s p e c t e d  i n  1982 a r e  

con ta ined  i n  Swan (1982)!-!?/. A g r e a t e r  number of s i t e s  were i n s p e c t e d  i n  

1982 t h a n  i n  1979, due t o  t h e  fo l lowing :  1 )  new si tes i n s t a l l e d  a f t e r  1979, 

2 )  s i t e s  overlooked i n  t h e  i n i t i a l  s u r v e y ,  and 3 )  s i t e s  on t h e  Hanford 

r e a c h  of t h e  Columbia River  which were placed under  t h e  j u r i s d i c t i o n  of t h e  

Walla Walla D i s t r i c t  of t h e  CofE a f t e r  1979. 



The c o n d i t i o n  of f i s h  s c r e e n i n g  f a c i l i t i e s  found over  a  3-year p e r i o d  

a t  6 4  w a t e r  wi thdrawal  s i t e s  i s  summarized i n  Tab le  6.  Of t h e  6 4  s i t e s  

i n s p e c t e d  i n  1979 and r e i n s p e c t e d  i n  1982, on ly  4 of t h e  22 s i t e s  which d i d  

not  meet c r i t e r i a  e a r l i e r  had been upgraded t o  a c c e p t a b l e  c o n d i t i o n s .  Of 

more concern,  1 3  s i tes  which had been a t  o r  above s t a n d a r d  i n  1979 were  

below s t a n d a r d  when r e i n s p e c t e d  i n  1982. 

RECOMMENDATIONS 

1. Cur ren t  f i s h  s c r e e n i n g  c r i t e r i a  of t h e  NMFS appear  g e n e r a l l y  

adequa te  f o r  p r o t e c t i o n  of f r y  and f i n g e r l i n g  s i z e  f i s h  ( a s  no impinged 

salmonids were found on f i s h  s c r e e n s ) ,  b u t  on ly  i f  sc reens  a r e  p r o p e r l y  

i n s t a l l e d ,  i n s p e c t e d ,  and main ta ined .  

2. Designs t h a t  e n l a r g e  g r o s s  s c r e e n  a r e a  o r  move t h e  s c r e e n  mesh 

f a r t h e r  away from t h e  i n t a k e  p i p e  a r e  d e s i r a b l e  t o  reduce  v e l o c i t i e s  

through t h e  screen.  This n o t  o n l y  o f f e r s  more p r o t e c t i o n  f o r  f i s h  and 

o t h e r  a q u a t i c  l i f e ,  i t  a l s o  reduces  maintenance of i n t a k e  s c r e e n s  by 

reduc ing  impingement of d e b r i s  . 
3. I n t a k e  d e s i g n s  which draw from d e e p e r  wa te r  should  be less l i k e l y  

t o  e n t r a i n  and/or  impinge t h e  s m a l l  o r  l a r v a l  s t a g e s  of f i s h  which were 

observed t o  i n h a b i t  t h e  cover  of a q u a t i c  v e g e t a t i o n  i n  t h e  l i t t o r a l  zone 

( t h e  sha l low wate r  r e g i o n  w i t h  l i g h t  p e n e t r a t i o n  t o  t h e  bottom; t y p i c a l l y  

occupied by r o o t e d  p l a n t s ) .  Those i n t a k e  d e s i g n s  shou ld  a l s o  r e q u i r e  less 

maintenance because a t  dep ths  below t h e  l i t t o r a l  zone, p lugging from 

a q u a t i c  v e g e t a t i o n  was found t o  be minimal. I n  a d d i t i o n ,  l o c a t i n g  i n t a k e s  

i n  t h e  main flow of a  r i v e r  as opposed t o  backwaters should  p rov ide  t h e  

b e n e f i t s  of i n c r e a s e d  bypass of d e b r i s  and a t t e n d a n t  r e d u c t i o n  i n  

maintenance c o s t s .  



4. T h i s  r e p o r t  p r o v i d e s  a  comparison w i t h  s i m i l a r ,  l e s s  i n t e n s i v e  

s t u d i e s  conducted p r e v i o u s l y  and w i l l  s e r v e  as a b a s e l i n e  t o  e v a l u a t e  

f u t u r e  changes i n  i n t a k e  s c r e e n i n g  p r a c t i c e s  and compliance w i t h  r e g u l a t o r y  

c r i t e r i a .  Fur thermore,  it  prov ides  t h e  b a s i s  f o r  a n  assessment  of t h e  

impact of p r e s e n t  and f u t u r e  w a t e r  wi thdrawals  on f i s h e s  of t h e  Columbia 

Basin.  More d e t a i l e d  s t u d i e s  a r e  needed t o  determine t h e  o c c u r r e n c e ,  

d i s t r i b u t i o n ,  m i g r a t i o n  r o u t e s  and t i m i n g ,  and behav ior  of f i s h  p o p u l a t i o n s  

n e a r  wa te r  wi thdrawal  s i t e s .  Those s t u d i e s  shou ld  a l s o  q u a n t i f y  f i s h  

l o s s e s ,  t e s t  improvements i n  f i s h  p r o t e c t i v e  f a c i l i t i e s ,  and develop more 

a c c u r a t e  s p e c i f i c a t i o n s  f o r  f a c i l i t i e s  a t  wa te r  wi thdrawals .  
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APPENDIX A 

NATIONAL MARINE FISHERIES SERVICE 
FISH SCREENING FACILITY CRITERIAL~ 

11 Recommended guidance f o r  used by permit  i s s u i n g  a u t h o r i t i e s .  It i s  
a l s o  i n t e n d e d  t o  p rov ide  d e s i g n  c r i t e r i a  a t  w a t e r  wi thdrawals .  Because i t  
i s  guidance o n l y ,  i t  i s  open t o  i n t e r p r e t a t i o n  i n  e x c e p t i o n a l  c a s e s .  



Salmonid Fry 

Screening m a t e r i a l  wi th  c l e a r  openings no t  t o  exceed 3.56 mm (0.14 
inch) .  

An approach v e l o c i t y  of t h e  i n t a k e  water n o t  t o  exceed 15.2 cm/s (0.5 
f  t / s )  immediately i n  f r o n t  of t h e  sc reen .  

A bypass flow t o  l ead  f i s h  from t h e  f a c e  of t h e  s c r een  t o  t h e  main 
streamflow. The v e l o c i t y  of t h e  c u r r e n t  should be no l e s s  than  t h e  s c r een  
approach v e l o c i t y  . 
Salmonid F i n g e r l i n g s  

Screening m a t e r i a l  with c l e a r  openings n o t  t o  exceed 0.25 inch .  

An approach v e l o c i t y  of t h e  i n t a k e  water  no t  t o  exceed 30.5 cm/s (1.0 
f t / s )  immediately i n  f r o n t  of t h e  sc reens .  

A bypass flow t o  l ead  f i s h  from t h e  f a c e  of t h e  s c r een  t o  t h e  main 
streamflow. The v e l o c i t y  of t h e  c u r r e n t  should be no l e s s  than  t h e  s c r een  
approach v e l o c i t y  . 

Bass, Herr ing Cyprinids  , e t c .  

Some of t he se  f i s h  have eggs and/or  very smal l  f r y  which a r e  moved 
wi th  any water  c u r r e n t ,  t i d e s ,  o r  streamflows. I n s t a l l a t i o n s  where t he se  
s p e c i e s  a r e  presen t  sometimes r e q u i r e  spec ia l - type  sc reening  and/or  
bypassing f a c i l i t i e s  inc lud ing  microscreen,  l ouv re  i n s t a l l a t i o n s ,  bypass 
p ipes  o r  c a n a l s ,  and almost always r e q u i r e  i n d i v i d u a l  eva lua t ion  of t h e  
proposed p ro j ec t .  

General Cons idera t ions  

I n  many i n s t a n c e s ,  d e t a i l e d  and s p e c i f i c  eva lua t ion  of t h e  p lan  and 
des ign  of t he  proposed p r o j e c t  i s  mandatory. Such f a c t o r s  a s  l o c a l  flow 
p a t t e r n s ,  marine weather and hydrau l i c s ,  t o t a l  d i scharge ,  season of 
d i scharge  o r  water  i n t a k e ,  l o c a t i o n  of water  i n t a k e ,  whether marine o r  
f reshwater  s p e c i e s  may r e q u i r e  s i g n i f i c a n t  eva lua t ion  by p r o j e c t  sponsors  
and f i s h e r y  exper t s .  

Spec i a l  Cons idera t ions  

Proposed new (nonconvent ional)  sc reen ing  methods must i n c l u d e  
b i o l o g i c a l  b a s i s  f o r  t h e  concept ,  an  accep tab l e  p l an  f o r  eva lua t ing  t h e  
pro to type  i n s t a l l a t i o n ,  and a n  a l t e r n a t e  plan should be t h e  i n i t i a l  plan 
n o t  prove acceptab le .  
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Table 2.--Number of s i t e s  inspected i n  each D i s t r i c t  of t h e  U.S. Army Corps 
of Engineers i n  1979 and number which had no i n t a k e  screening  o r  
e x i s t i n g  screens  t h a t  did not meet c r i t e r i a .  

S i t e s  
inspe c t  ed 

(No 
S i t e s  below c r i t e r i a a  

(No.) ( % I  

D i s t r i c t  

Port land 27 17 6  3  

Wal l a  Wal l a  5  7 32 56 

S e a t t l e  12 1  - 

Tot a1 205 

more r e s t r i c t i v e  c r i t e r i a  of t h e  National Marine F i s h e r i e s  Serv ice  
f o r  salmonid f r y  served a s  t he  l i m i t s  f o r  considering a  s i t e  t o  be i n  o r  
out of c r i t e r i a .  



Table 3.--Sites inspec ted  i n  1979 and r e in spec t ed  i n  1980 t h a t  showed 
uncorrected problems. - - 

Inventory  NO.^ In take  cond i t i on  

Measured f lows i n  excess  of 15.2 cm/s (0.5 f t / s )  

Oversize mesh opening 

Badly d e t e r i o r a t e d  mesh 

Rusted, damaged, and o v e r s i z e  

Sol id  r u s t ,  badly d e t e r i o r a t e d  

Rusted s h u t ,  l a r g e  ho le  

Rusted and bent  pane ls  

Deter iora ted  mesh 

Rusted shu t  on t o p  

No mesh 

Oversize mesh openings 

Oversize mesh openings 

Oversize mesh openings 

New screens  t o  1.8 m ( 6  f  t )  below su r f  a c e ,  
remaining a r e a  was unscreened. 

aInventory numbers were based on U. S. Army Corps of Engineers River mi le  
system. 



Table 4.--Catch of f a l l  chinook salmon by tow n e t t i n g  i n  McNary Reservoi r ,  
1980. 

Number F a l l  chinook Percentage of ca t ch  i n  
Locat ion of tows sampled (No.) n e t  c l o s e s t  t o  shore  

L e f t  shore 3 0 116 7 4 

Right shore  - 3 2 199 - 
T o t a l  75 319 



Table 5.--Number of s i t e s  inspec ted  i n  t h e  Walla Walla D i s t r i c t  of t he  U.S. 
Army Corps of Engineers i n  1982 and number which had accep tab l e  
i n t a k e  sc reening  (wi th in  c r i t e r i a )  and number which had 
unacceptable  e x i s t i n g  sc reen  m a t e r i a l s  o r  no i n t a k e  s c r een ing  
a t  a l l  (below c r i t e r i a ) .  

Condi t ion 
S i t e s  
i n spec t ed  Questionablea Within c r i t e r i a  Below c r i t e r i a  
(No ) (No ) (% > (No ( % >  (No ) ( X  > 

aThe i n t a k e  f o r  one s i t e  was apparen t ly  covered wi th  rock and could no t  
be l oca t ed ,  and d i v e r s  were unable t o  d ive  a t  t he  o t h e r  s i t e .  



Table  6.--Condition of f i s h  s c r een ing  f a c i l i t i e s  a t  64 wate r  wi thdrawal  
s i t e s  i n  t h e  Walla Walla D i s t r i c t  r e i n s p e c t e d  i n  1982 r e l a t i v e  t o  
t h e  i n i t i a l  i n s p e c t i o n  conducted i n  1979. 

Condi t ion  
In spec t ed  Re inspec ted  

1979 1982 Number 

w i t h i n  w i t h i n  
c r i t e r i a  c r i t e r i a  

w i t h i n  below 
c r i t e r i a  c r i t e r i a  

below w i t h i n  
c r i t e r i a  c r i t e r i a  

below below 
c r i t e r i a  c r i t e r i a  

TOTAL 64 
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Figure 2 - Outrigger tow net system which allowed sampling of fish in the shallow 
water off the shoreline fringe of McNary Dam Reservoir. 
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Figure 8 - Co1301.7LB - Mikami Brothers 
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Figure 12 - C01275.8R - Lorin Munn 
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A Vertical traveling screens used by Richland,'Washington to screen their municipal water supply 
(Co1340.8R). A 
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Figure 17 - C01340.8R - City of Richland, WA. 
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A Snk017.0L-K2H Farms, Inc. 
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,Fine mesh revolving drum screen used at a water withdrawal site (SnkOl7.0L) to remove water borne 
weed seeds from irrigation water. Small fish may also benefit from such a screen. 
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Figure 20 - Snk017.0L - K2H Farms Inc. 
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A typical small pump installation located throughout the study area. 





,\A typical small water withdrawal and screen system used a t  several sites along the upper- 
Columbia River. 
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Figure 25 -Examples of screens used on single-line intakes throughout the study area. 
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Figure 26 - Examples, of screens used on single-line intakes throughout the study area. 
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