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\ ABSTRACT /., 
.. /. ( ,f 

These data collected at 19 locations in the Columbia River 

estuary are presented as a reference for researchers in fisheries or in 

water quality. I ' 

INTRODUCTION 

The Bureau of Commercial Fisheries has been studying Juvenile 

Pacific salmon (genus Oncorblpchus) and ateelhead trout (Salmo gairdneri) 

in the estuary of the Columbia River since March 1966. These studies 

have been concernedpr1marily with the timing and rates of migration, 

the distribution, and the behavior ot Juvenile fish in the estuary 

system. Certain characteristics of water quality have been measured 

since April 1966 as part of these studies. 

This report presents data on water qual1ty(collected in 1966-67} 

for use in research on fisheries or water quality in the Columbia River 

estuary. The estuary is a large and complex system. Increased industrial 

development and population growth along the lower river will bring about 

changes in water quality that could significantly affect the basic ecology 

of the system. A knowledge of pre-existing cond1tions 1s essent1al to 

planning for fisheries or for pollution control. 
5 
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Data on water quality for the estuary are limited. Haertel 

and Osterbe~g (1967) presented profiles of temperature and o~gen 

concentration in the lower estuary for 1963-65. Additional information, 

tor the most part. concerns the upper estuary and the river (Lincoln and . 

Foster. 194?Ji; Robeck. Henderson, and Palange, 195~/; U.S. Public 

Health Service. 1957-6211 and 1962-6~). 
Data presented in this report cover measurements 1nthe Columbia 

River eatuary in 1966-67 of: (1) Temperature. (2) D.O. (disso1vedoxygen). 

(3) 	T.A. (total alkalinity). and (4) :a.O.D. (biochemical oxygen demand). 

11 Lincoln. John H., and Richard F. Foster. 1943. Report on investigation 

ot pollution in the lower Columbia River. Wash. State Pollute Comm. 

Oreg. State Santt. Auth., 143 pp. (Processed.) 

Y 	Robeck, Gordon C., Croswell Henderson, and Ralph C. Palange. 1954. 

Water quality studies on the Columbia River. U.S. Public Health Serv., 

Bur•. State Serv., Div. Sanit. Eng. Serv., Robert A. Taft Sanit. Eng. 

Center, Cincinnati, Ohio, 99 pp. text, App. A-52 pp., App. B-80 pp., 

App. C-35 pp~, App. D-28 pp. (Processed.) 

~ 	U.S. Public Health Service, National Water Quality Network. 1957-62 

Water Pollution Surveillance System Annual Compilation of qata.
-'// 

!! U.S. Public Health Service, National Water Quality Network. 1962-65 

Water Pollu~10n Surveillance System Annual Compilation of ~ta. 



SAMPLING PROCEDURES 

Temperatures and water samples were taken at dtpths ot 0.5 m. 

below the surface and 0.5 m. above the bottom at all sites where the 

depth exceeded 2 m. Where the depth did not exceed 2 m., only surface 

samples and measurements Yel'e te.1ten. 

Nineteen sites in the Columbia River estuar.y were sampled 

intermittently in 1966-67 (tig. 1). Twelve 01' these sites were established 

in April 1966. Four sites were added in August 1966, below the outtall 

from the Crown Zellerbach pulp mill at Wauna, Oregon (Sites Wl, ., W3, and 

w4, :tig. 1). rr:ne remaining three sites were added in July 1967, in the 

vicinity of a proposed aluminum. plant in the lower estua.ry (Sites Cl, C2, 

and C3, fig. 1). 

.A'lAIn'ICAL Mm'HODS 

Temperature was measured in the field with an electronic 

hydrographic thermometer, accurate to 0.55- c. 

Water samples were returned to the laboratory tor determinations 

of dissolved o:q-gen, total alkalinity, and biochemical o:qgen demand. 

Dissolved o:qgen concentration 

The azide modification of the standa:r4 WiIlkler method as outlined 

in "Standard methods for the examination of water and wastewater It (American 

Public Health Association, 1965) was used for all determinations of oxygen 

concentration" but the method was modified slightly. In the titration, 

P.A.O. (phenylarsine oxide) was substituted for sodium. thiosulfate. 

Samples were :f'locculated and acidified in the t1eld and returned to the 

laboratory for titration. 

2 
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Total alkalinity 

Total alkalinity was determined by potentiometric titration as 

outlined in "American Public Health Association (1965). 

B.O.D. (Biochemical oxygen demand) 

B.O.D. throughout 1966 and most of 1967 was determined by 

incubation of the undiluted, oxygen-saturated samples in the dark for 5 

dSfS at 20° C. and by determination of the residual oxygen. The original 

oxygen concentration, less the residual oxygen of the incubated samples, 

is the 5-d~ B.O.D. 

During the late summer, ~all, and winter of 1967, a. Hach 

manometric B.O.D. -analyzer was uaed for most B.O,D. determinations. 
- .' 

Tool (1967) described this method and the BAch apparatus. 

8.. 
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. Table 7.--Temperature, dissolvedOJCygen, totalalkal1nity, and biochemical oxygen demand 

at station 7 (lat. 46°15'27" N., long. 123°35'10" W.), Columbia River estuary, 1966-67 
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Table 8.--Te~erature, dissolved. oxy-gen, total alkalinity, and biochemical, oxygen demand 


at station 8 (lat. 46·12'50"N., long. 123 a37'22" W.), Columbia River estuary, 1966-67 
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Table ~.--Temperature, dissolved ~gen,total alkalinity, and biochemical oxygen demand 

at station 9 (lat. 46°13'10" N., long 123°25'18" W.), Columbia River estuary, 1966-67 
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'I'abie;9.--Temperature, dissolved oxygen, total alkalintiy, and biochemical oxygen demand 

at station 9 (lat. 46°l3'lO"N., long. 123°25'18 11 W.), Columbia River estuary, 1966-67-­
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.~ Table 10.--Temperature, dissolved oxygen, total alkalinity, and biochemical oxygen demand. 

r " 

at station 10 (lat 46°12 '05" N., long. 123°26'04" W.), Columbia River estuaX-y, 1966-67 
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at station 10 (lat. 46°12'05" N., long. 123°26'04" W.), Columbia River estuary, 1966-67-­
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Table ll.--~m~rature, dissolved oxygen, total alkalinity, and biochemical oxygen demand 

at station 11 (lat. 46 09'25" N., long. l2r'15'11" W.), Columbia River estuary, 1966-67 
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Table ll.--Temperature, dissolved oxygen, totai alkalinity, and biochemical oxygen demand 

at station 11 (lat. 46°9'25" N., long. 123°15'11" W.),. Columbia River estuary, 1966-0'r-­
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'l'able 12.--:-Tem.perature, dissolved oxygen, total alkalin1ty)~ and biochemical oxygen demand' 
. j 

at station 12 (lat. 46°09'04"N., long.123°15'22"W.), Col~1aRiverestuary, 1966-67 
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I I 1 I I . I 

I:',·¥~_IiiJ .-J+u~ai ILI ,100s--f 6.1- 1~ Il~~J-~ 
'7 11 7 . 1310 ,'6 •J 1. ~. , '1

1,11~\131SS 6.:'...~ .. ;13}O 6.9 t 1•• l' i2,~:
1· ~t)\151 ,6.9 'll •.S:- 2.5 . 1,10,0 61 :11.: \'- ;- i 
1 / 21 i 102$ ! 11 • 'I" r i 7.

• 
~2 ... ,1,\

2( 3 - I 112.3 t .1 ' 
6. ~L~ \: 

," 
I~·

7. ~l. 
6. ~1. - \.. 
7 • ~ ll.c .. 3. .. ..t 7. ! ~l.! ..8. ! l- I ­t 

j.. 
-, -. -_.. 



I 

::::.::.e--=r-­

O.&.tL­ . 

\" 

, I ., 

r~ti·-- .. 
I 4l 8 -

4/13 

:~~i~ ~24P 
7/ 5 
7/13 
.7/21 
7/28 
,8r~7 
:8/14 . 
,8/22 
8/28 
,9/ 5 
9/11 
9/19 
~9/30 
10/22 
III 4 
11/18 

~i.--____________~~"~""______________-=~~========~~~' 
Ta~le 12. --Temperature , dissolved b;gen, t~t~-l'~lw1nit-;~-~~~r,;d:b:io~-h~nrl.~-~l"~~Xyged-~i~ana" ' 

at station 12 (lat. 46°09'04" N., long. 123°15 122"W.), Columbia River estuary, 1966-67-­
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Table l3.--Temperature, dissolved oxygen, total alkalinity, and biochemical oxygen demand 


at stationWl (lat. 46°10'50" N., long. 123 0 25'26" W.), Columbia River estuary, 1966-67 


~*Ebb . 
. ~**Flood 

f"l'" 
6. 11 8 
"'PI9il 6. 11.5 

I , .1/20 7. 12.1 
. i1/~,7 6. 11.8 

i2/3 7. 12.1 
i2/11 - 6. 11.6 
<2/17 - I 6. 11.4 
2/1.4 - I 6. 12.0 
3J 3 t- 7. 11.8 
3/11 J-. 6. 11.9 
3/25 ! 8. 
4/'1 	 8 • I. 

.4/ 8 ;- 9. 
4/13 ' 9.I 


4/25 113.2p Ill. 
5/ 9 I . 112 • 

7l 5 i20~ 18 •

7/13 02 

119. 

7/21 92 19. 

.7/28 93q 20. 

:8/_7 90Q 20. 

8/14 ISS 22. 

8/22 02Q 22. 

8/28 21 ci 23. 

9/"5 .iJ!2151 22. 

9/11 110 IZI. 

9/Z1 910 120 • 

9/30 ; 935 \19. 


1~'l2'i iO~~Q 115. 
112 • 


':~.111a 094·" 11 


!. 

.7 


.0 

0.2 

.0 


.0 

1.7 
3.7 	 .6 

6.2 	 .5 
 I

5.1 	 I
I
8.6 	 .0 I


8.9 	 .5 

1.8 	 .0 ! I 


.5 i I 
I 

I 
I· 

I
I 
- ",. * t C all Q .i.me I 




,.. 
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Table 14.--Temperature, dissolved oxygen, total alkalinity, and biochemical oxygen demand, 

at station W2 (lat. 46°10'48 11 N., long. l23°25'37 ff W.), Columbia River estuary, 1966-67 

D_~l~~= Ti~ ~.. ~~ce~.;-.... c' •••• ~~j~m~.~o~t;.J....W. 
1966 o-c. P ....m. P.p.;m. ..p.:m.-_"_ -..oc. .p.m. .:~.m,' 1?:p:~: 

'teA 18/12 Hi3l .8.7 5. 103 ~O·f i. ~3.~ 1­
*~/12 131 2 0 • 9 .0 4.1103 0 • 8 • ~ 4 • • - : 

I' 

t 

, 33 8/23 20 • 8. 2 4.i132 o. , 8. ~ 4. f \1 • 1 : 
8/29 35 19 • 7 • 3 Z • ~3 4 a8 • 9 6 • P4 • , ;1 • 5 ; 
9/9 11 19. 8. 9 ~11 ~. 9.• 4 8. :- 1- I10/ 8 I 42 17. 8 • 5 41 ~ 7 • 8. t ~ i1 • 2 ! 

10/15 I ,00 15 • 8 • 4 95 ~5 • 8 • ~ 1'- 1-'
10/22 1 94 1 7 • 93 17 • - t i­
11/19 :lSO~ iI. 14'0 11. o. 1 1­I., 

12/ 3 ,·124 9. S. 12 5, ~O. 0. 25. ~ i 
12/10 :1300 7. 9. 12 0 7. 1. ~9.. 2.S' 
12/16 1205 11 S 8. 2. ~ I
12/23 110 10 5 7. J..Z 2.5 
12/30 lOS 10.,0 7. 1. 2.8 

-Ebb 
, ~**Floo 
! 

1967 
r :~li-" .... ~.. 6. 

6. 
7. 
6. 
7. 
6. 
7. 
6. 
7. 
7. 
8. 
8. 
9. 

12. 

• 8 

• 9 

.0• 8 
1 

• 1 
.2 

.0 

.0 I 

.0 

.s 

• 0 

11 0 6. 2. 
1. 
1. 
1. 

12. 
11. 
1. 
2 • 
2 • 
1. 

.5 
, 11/13 11. 11 0 6. . ,I;1/20 11. 14 0 7. ~ I ~.Ol09 0 6. 


2/ 3 ­
1[1.71/27 1- I 

2.8'7 • 12.3 I6.11.62/11 I 

9.11.02/17 I I12.0 

3/ 3 -, 

.2/24 - I 

11.8 I~: 
7. 


3/25 ­
11.83/11 - I I8. 

8. 

4/ 8 


11.44/ 1· 
9.11. 2 - ! 

4/13 - 9.7 11.2 - I- I 9. I , 
12.1 - '''~~1:~ 2~. ~~tlP, ti: i ~1.1 1. 11. - I 

7/ 5 22~ 18.2 11.3 6. 22~ 8. 40.~ 
7/13 Ol~ 19.0 11.4 03~ 9. 

10.5 93 9. 10. : j 3.0~ ~1~A I :!~ I ~g:~ 9.6 94 O. 10. • 2.2 
i 8/ 7 ,'91~ 20.0 8.9 3. 90~ O.~ 9. Iss. ~ t 

, 8/14 I 205; 22.2 7 9 S. 201l 22.i 8. 156. ~ 1.8 
8/22 I' 03~ 1 22 •8 7.9 6. 0251 7. ISS .6 3.7 
8/28 200: 23.5 6 6 4. IS.,ot 3. 6. 53.2 t­2·i9/5 I 230] I 22.2 7.1 9. 22~ 2. 7. 59.0 \3.0 
9/11 ! 115; i2l. 6.5 9. 120i ,21. 6. 59.4 15 • 0
9/19 i aS5j 120. 8.6 ~1. i 900, 8. 13 • 5 

,9/30 942l 119. 8.32 I 937: ~~: 8. I~o,a 1­
10/22 820i 15. 10.2 ! 815 s. 9. 'I. S,11/04 0940 112. I 10.0 !I 09 5 2. O. 

10.3 09 5 1 .. 10 • 5.0 
[ f 123, 6. z,.r am ~~~Il~: 112.0 ~ i* ... 
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Table l5 ... -Temperature, dissolved oxygen, total 'alkalinity, and biochemical oxygen demand 


at statio]) W3 (Lat. 46°10'45" N., long. 123°25'51" W.), Columbia River estuary, 1966-67 


~::':::::::::::"'-=-7!Ik"'3'RTi"'iP, 

I 

Date TiDl~ " 

1966 


leX- '8/12 

**JtJs/12 w~ 


8/23 

8/29­ ~;~ 
9/: ',9 


10/ .8 
 ~~l94 

10/22 , 092, 


11/19 11200 

12( 3 1225 

12/10 1.131~ 

12/16 i 1145. 


10/15 

12/23 I1050 
12/30 1 110P 

*"JfEbb I 

,"""Flood I I I 


h\rr 1~' '-\:: 

: 	 1/20 35 7. 

1/l7 90 6. 
,2/ 3 7. 

I' ;2/11 	 6. 
:. ~/17 6. 
12/24 r 6. 

I 	 ,3/ 3 ~r... 7. 
;. 	 3/11 I' 6. 
I 
 3/25 8. 


4/ 1 I 8. 

4/ 8 ~ ; 9. 

4/13 t I 9. 

4/Z5 11300, ,II. 

5/9 ~ I lIZ. 

7/ 5 1230 118. 

7/13 104 si 11 9 • 

;7/21 $9401' 119. 

,7/28 .9S0, 20. 

~/ 7 _. 915 20. 

,8/14l210 22 •. 

8/22 1035, i22 • 

8/28 1145; 123 • 

9" S 1240;' j22.

9/l1 l130~ ,21. 

9/21 0845, 121 • 


. 9/30 0946; 119 • 

10/22 0825 !IS. 


is­2. 

~ 

--"'--= 

~.4t. 8 I 
.3 

I 

.5 I 

.3 

.2 
I 


I, 

I 


2. 
1 ... 
1. 
1. 
2. 
1. 

11. 
12. 
11. 
12. 

11. 
11. 
Ill. 
12. 
II. 	 I

9. 4.1 ~ I
10. I 


10. I 	 j.5 I 
. 9. 	 .2
j 8. 0.51 
8. 4.3 .4 

7. 6.1! .8 

7. 2.6 
7 •. 9.2 .0 
6. 9.0 .0 
8. 1.5 .0 

8 • 


\. ~. 	 .0 I ~ ....... ..:1_ A ... J __
. of "'of 

_ •• #.~. -,--~. ""'-----rl,~r ~73.o.~T,~ 
j 	 I i 

I 	 I I 


I 	 : ! i 

I 	 I I: I
I 	 , 

I 
: 

I 


i 

I 


I i 

I 

I 

I 

I 


I 
,I 

1 . I 

i 


.3 


.4 


.6 


.8 


I 

I 


I 
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Table16.-~Temperature, dissolved oxygen, total 'alkalinity, and biochemical oxygen demand 

at etation w4 (lat. 46 609'56" N., long. 123°24'54" W.), Columbia River estuary, 1967 

. " :::::-= - ••',- -;j; ~==--,~:::,-..,,:.:--,;;:.--~ ~,-, 
;':-:":;-'''7 ~~~~ Surface a,.i.~'='"=· = 

P. m. P. 

~.1 
.. ..-..D~te···ITi·r·-i~U~~~.t::~J~-.~-±-.~ - --- +.~~~ 

p.m. 

,7/5 12510, • 

7/13 10!', 3.5 

7/21 09 : 9 9 

. _ ' I. ~ C. P. .m. 

4 , 
I 

I l 
I 1'7/28 1101 : 7:6 I, iII " I 

I8117 t085 i 9.2 
i8/ 14 114' 7 • 6 3 I I

1 , 
8/22 ,100 7 .7 8 ! I I i

I I ! I8/28 ,121 7.2 
I9/'51120 7.1 0 I I I I

I9/11 lOS. 6.5 5 ! I
9/21 ' 0&3 ' 8 .6 0 I , I 
9/30 092b 8.7 i 

IiO/22 oa3~i 9.0 0 1 

I 

11/ 4 09S~ 9.8 
0 "11/18 093~ 10.0 

I
12/15 11227, 11. 8 

, I 
itip it! 
! 

I I I I 

. 
I 
I 
I 

I , 
I i 

I 

I I,i 
I ! 

I 

i, I 
I,! 

I 

I 
I II 

I I 
I I 

I I 1 
I 

I 

I j I I 
I I 

I 
I I I I I 

I 

I 
II 

I 
I 

I 
I, _"_H" __" ,_,,.-..:::-;;.~-.= J-- __ I 

I 
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1 Table 17.--Temperature, dissolved oxygen, total alkalinity, and biochemical oxygen, demand 

lat station 91 (lat. 46 '11 '23" N., long 123 '55 '03" W~), Columbia River estuary, 1967 
I 

~#!J~~~~"t4- ~·1--1~--~~l_[Ar- t~~ui:--
7/.~6 1103b oC: P. :m. P••m. P••m. :102!'. ~9C:~ \:m. I~,pr ~,pr 
8/ .. 3 12 0S 21 • 1 8 • 2 • 9 120 5 • 6 • 1- I i1. 61 
8/7 ~IO 71 18 • 7 .5 ,,5 • .4 071 '. 8." 7 • . ~3 • 8 i1.41 
8/15 73 119. 7.8 O. .8 I073~, 9.8 7.8 ~8.6 11.51I 

8/24 .71 120. 7.6 O. .2 I 070$ ~8. 16.7 ~l.i 11.91 
8/?8 1114 i 18 • 8 • 1 3 • ~ 11140 ".1. 4 • S \5.9 •f 1 j 
9/ 5. P91 20 • 7 • 6 5 • .~o 901 0 • 7. ," 4. 

1 

I ­
.9/\11 72 19. 8.2 ,,73 9. 8." • 1­I 

16. 8.2 i' .75, 6. 8. • I i-

_ 

I 
1. 8. 

10/ 28 I0 9 0 p. ! 13 • 1 0 • 0 • 5 0 8 ~O 3 • 9 • -' i3 •51 
11/18 \1440 12. 10.4 .5 14~O 2. 9. - I ;3.5 1" , Ij I ! , 

"'*P'ci c s and d t me ! : I 
I
, i 

I 

I 

I 

10/ 7 7S 
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;1 Table l8.--Tem.perature, dissolved oxygen, total alkalinity, and b1ochemicaloxygen demand 

f at station 82 (1at. 46'l.l '6" N., long. 123 '54 '00 II W • ), C01umhia River estuary, 1967 

7/26 19. 
'8FL3 21. 
8/ 7 118. 
8/14 20. 
8/24 20. 
8/28 19. 
9/ 5 19. 

,,9/11 19. 
" 

10/ 7 16. 
10/15 
10128 
11/18 

6. 
8. 
7. 
8. 
7. 
8. 
7. 
8. 
7. 
9. 

10. .s 
10. .0 

, 

" 

,i 

I 


. 
I 
I 

1 

I 
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Table 19.--Temperature, dissolved oxygen, total alkalinity, and b100hemical oxygen demand 

at Btati~)n 83 (lat. 46°10'42" I., long. 123°58'52" W.), Columbia River estuary, 1967 

Date 

7/26 

8l 3 

:-94 
120. .7 13 


8/.7 1,'~lP 3.8 .3 .. :;18. 
. 718/14 120 • 0.1 .5 10~ , 


8/24 ;P64 20. 5.2 ''t 7 64 

8/28 19. 8.6 22
'~22
9/ 5 85 20. 4.6 

I 

I.
, 80.9/11 
1." 

19. 11 .. , 

10/ 7 :P739 116 • 73 
10/lS l081d 11S. 6.2 ae 
10/28 :0926 Ij13. .0 ,01 
11/18 1350 ,1l. .0 11 

i 
! , 

*paci9c s 

i 
I 

• ~194I 

I, 
I 

I 

! 

! 
, . 

! 





I 

\ 


