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These data collected at 19 1oéations in the Columbia River
estuary are presented as a reference for researchers in fisheries or in
water quality. { !

INTRODUCTION

The Bureau of Commercial Fisheries has been studying juvenile

Pacific salmon (genus Oncorhynchus) and steelhead trout (Salmo gairdneri)

in the estuary of the Columbia River since Maich 1966. These studies
have been concerned primarily with the timing and rates of migration,
the distribution, and the behavior of 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 quality(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 lo&er river will bring about
changes in water quality that could significantly arfect'the basic ecology
of the system, A knowledge of pre-existing conditions 1; esgsential to

planning for fisheries or for pollution control.
-5
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Data on water quality for the estuary are limited, Haertel
and Osterberg (1967) presented profiles of temperature and oxygeni
concentration in the lower estuary for 1963-65, Additional information,
for the most part, concerns the upper estuary and the river (Lincoln and
Foster, l9h35/; Robeck, Henderson, and Palange, i95h§/; U.S. Public
Health Service, 1957—623/ and 1962-653/).

Data presented in this report cover measurements in the Columbia

River estuary in 1966-67 of: (1) Temperature, (2) D.0, (dissolved oxygen),

(3) T.A. (total Alkalinity), and (4) B,0.D. (biochemical 6xygen demand),

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

of pollution in the lower Columbia River, Wash, State Pollut, Comm,

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

2/ Robeck, Gordon C., Croswell Henderson, and Ralph C, Palange., 195,
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 ppe, App. D-28 pp. (Processed,)

2/ U.,S. Public Health Service, National Water Quallty Network. 1957462

Water Pollution Surveillance System Annual Compilation of data.

L%} U.S. Public Health Service, National Water Quality Network. 1962-65

Water Pollution Surveillance System Annual Compilation of ggta.
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SAMPLING PROCEDURES

Temperatures and water semples were tsken at depths of 0.5 m,
below the surface and 0.5 m. sbove the bottom at all sites where the
depth exceeded 2 m. Where the depth did not exceed 2 m., only surface
samples and measurements were taken.

Nineteen sites in the Columble River estuary were sampled
intermittently in 1966-67 (fig. 1). Twelve of these sites were established
1n April 1966. Four sites were added in August 1966, below the owtfall

from the Crown Zellerbach pulp mill at Wauna, Oregon (Sites WL, We, W3, and
Wk, fig. 1). The remaining three sites were added in July 1967, in the
vicinity of a proposed aluminum plant in the ldwea- estuary (Sites Cl, €2,

end C3, fig. 1).
ARALYTICAL METHODS

Temperature was measured in the fleld with an electronic
hydrographic thermometer, accurate to 0.55° C.
Water samples were returned to the lsboratory for determinations

of dissolved oxygen, total alkalinity, and bilochemical oxygen demend.

Dissolved oxygen concentration

The azide modification of the standard Winkler method as outlined
i1n "Standard methods for the examination of water and wastewater" (American
Public Health Assoclation, 1965) wes used for sll determinations of oxygen
concentration, but the method was modified slightly. In the titration,
P.A.0. (phenylarsine oxide) was substitut&d for sodium thiosulfate.

Samples were flocculated and acidifled in the fleld and returned to the

laboratory for titration.


http:estua.ry

Total alkalinity

Total alkalinity was determined by potenticmetric titration as

outlined in "American Public Health Association (1965).
B,0.D, (Biochemical oxygen demand)

B.0.D, throughout 1966 and most of 1967 was determined by

incubation of the undiluted, oxygen-saturated samples in the dark for 5
days at 20° C, and by determination of the residual oxygen. The original
oxygen concentration, less the residuel oxygen of the incubated samples,
is the 5-day B,0.D.

During the late sumer, fall, and winter of 1967, a Hach
manometric B.O.D.'analyzer was uged for most B,0,D, determinatiéns.

Tool (1967) described this method and the Hach apparatus,
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. Mable 1.--Temperature , dissolved o:ﬁygen, total alkalihity, and blochemicel oxygen demand

? at stetion 1 (lat. h6‘15'22" N., long. 123’58 52" W, ), Columbia River estuany, 1966-67
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Table 2.--Temperature, dissolved oxygen, total aikaiinity, and biochemical oxygen demand

at station 2 (lat, 46°14'26" N., long. 123°59'12" W.), Columbia River estuary, 1966-67
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Table 3.--Tbmperature, dissolved oxygen, total alkalinity, and biochemical oxygen demand

; at station 3 (lat 46 lh 26" ¥., long. 123 52'24" o)y Columbia River;estuary, 1966-67
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{" Teble 5.--Temperature, diasolved oxygen, total alkalinit&, éndubiézﬂéﬁicéi\6xy§éi‘éémand

at statlon 5 (lat, 46°16'22" N., long. 123°45'58" W,), Columbia River estuary, 1966-67
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Table 6.--Temperature, dissolved oxygen, total alkalinity, and biochemical oxygen demand
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 Mable T+--Temperature, dissolved oxygen, total alkalinity, and blochemical oxygen demand

at station 7 (lat. Ah6°15"27" N., long. 123°35'10" W.v), Columbia River estuary, 1966-67
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. Pable 8.--Temperature, dissolved oxygen, total alkalinity, and biochemical.oxygen demand

at station 8 (lat. h6°1é'50" N., long. 123°37'22" W.), Columbia River estuary, 1966-67 -
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Table §.--Temperature, dissolved oxygen, total elkalinity, and bilochemical oxygen demand

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

at station 9 (lat. 46°13'10" N., long. 123°25'18" W.), Golumbla River estuary, ¢966-07--
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Date. Ixmg* ;I m# .n"q. Ay BROD., | Time Temp, 5 mwim
1966 P.p.m. P.p.m. P.p.m. fco P.p.'m. P.p.m. P.p.m.
4/ 2 11030 | 8.9 104 T F CoF . - R
14/ 9 11330 510.6 110 + : 1315 10, 11, - -
14/17 |140p ¢10.6 1046 ¢ - 14}0 10, 10, - -
14/23 5 (111|104 ¢ - ;,z:{s 11,7 10,5 - -
4/30 1p92§ |11.7 [11,3 + . 0930 11$ 11,127 - -
5/ 7 | | 112,00 (1046 ¢ s o 12 10, - -
5/14 [k | 13.0 |11J4 ¢+ - 13.0 11,3 - -
5/21 hzsg 13.5 12,0 ¢ s Ezz 3. } 12, - -
5/29 1p920 |l4.4 11,1 + 2.1 91% 14, 11, - 2.6
6/ 4 ’1145 13.B 11.6 ¢+ | o 14 13, 11, - 1.4
6/11 Dssq 14.4 9.4 45.2 - Es4q 14, 9, 45.2 |-
6/19 i 16.7 11-1 1600 105, i 16o llo 4840 0.9
6/30 125 15.0 10,9 46.8 } | 2434 15, 10.9 46.8 |-
7/ 9 1335 |16.7 |- 6.4 33¢ 16.7 | us.g -
7/16 1130 {17.8 |- 1.4 r 112¢ Q7. - ‘ 51, -
7/24 1114 120.0 |- 1.4 2.5 1104 go. - 52.% 2.2
[ 7/30 .0925 [17.8 9.6 $3.40 2.5 fgzo 17. 9, 53. 2.7
.8/ 6 1020 21.[7 9.0 50.8 2.0 1015 21. 8. 50.4 {1.9
* B/12 illa 20./0 8.8 $9.2 ég 20, 8. 54,8 |-
x%fg/12 11345 20,0 8.5 §3.6 - 4340 Ro, 8. 54.6 |-
'8/23 11245 120.[6 749 56.4 1.7 1235 20, 8. 52.0 2.2
B/29 1312 |19.4 7.6 b54.8 1.8 1305 [19. 7. 48.8 1.8
9/ 9 {1045 |19.4 849 - 1125 20, 8. - -
10/ 8 1205 [17.8 849 1.3 1150 (17. 8. - 1.4
10/15 13935; |15.[6 8.9 S 0935 |16, 8.9 |- -
10/22 |0915 l16.77 |- b . #4905 [17. - - -
11/19 1140 {11.7 |1044 - 1130 11. 1o,§ - -
12/ 3 (1210 | 9.4 [10.J6 25.4 & 1290 | 8. 10, 25.6 -
12/10 1205 7.8 [11J5 P0.8 2.2 1185 | 7. 11, 20.6 2.3
12/16 (1135 8.3 |11.9 - 1125 | 7. 11, - -
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3/ 3 - 7.2 12.0 Y «500 - 70 g-.lo - ‘0 i
- 3/11 |- 7.@ 12.0 » - 7. 1. R
bopszs |- L lelk - * LT
o N | B0 TS T TN T A A I N
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Table 10.--Temperature, dissolved oxygen, total alkalinity, and blochemical oxygen demand’
at station 10 (lat 46°12'05" N,, long. 123°26'0L" W,), Columbia River estuary, 1966-67
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j Teble 10.--Temperature, dlssolved ox§gen; total alkalinity, and bilochemical oxygen demand -

at station 10 (lat, 46°12'05" N.,
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Table 11,--Pemperature, dissolved oxygen, total alkalinity, and biochemicél oxygen demand

| at station 11 (1at L6°9r25" ¥, long. 123° 15 11" W.), Columbie River estuary, 1966 67
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Table 1l1.--Temperature, dissolved oxygen, total alkalinity, and biochemical oxygen demand
at station 11 (lat. 46°9'25" N., long. 123 ®15'11" W.), Columbie River estuary, 1966-67-~
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f Table lE.--Temperature, dissolved oxygen, total alkalinity, and biochemical oxygen demand

at station 12 (lat. 46°09'04" N., long. 123°15'22" ¥.), Coluqbia'aiver estuary, 1966-67

{
i

Date _m_ﬁTlmf ang, ,
1966 1 o °C. P.p.m. LP.n.m,. “_P.p.m
4/ 2 14ob - T
4/79 lllg llgo 0. i o
24/17 111 li 0 0.7 - -
5 e T SR
/30 10839 f 084y 11, -
%Z | T L
'5/21 526 i hSlé 40 - -
g;ié ‘p945 164 b5 pos4d 1. &5;4 0.2
6/30 'y 34,2 143d * 1S. 7.2 -
7/ 9 1348' 46,0 103 6. 8.4 -
7/16 2;' 51.8 22 8. 2.4 =~
7 has o fo) e e s
;532 035 i2.8 2.1 fosa 1. 2.4 1.6
* 38/12 19905, 84,0 ¢soaq 20. 54,0 - |
- 8/23 1205, 34.4 .5 2o% 0. 55.2 Q1.4
s;zg ggg; 32.0 .6 gggl g. Ez.e g.g
9/ ' ; i : |
10/ 8 0950, ] .4 945 17. 1.4
10/15 (1315 ] 315 1 R
10/22 305 - ;0555 7. -
11/19 1105 :6 ) .%3_,( ;. 6.1 L
12010 ‘iig 178 1.2 1350 | 7.5 7.9 2.4
12/23 1030 . 10 . 2.6
12/30 1230 . .1 1220 |7.9 .
| | |
. *NEbb ' 1 B
4*"%7“ lML l  B.ol "1045”‘6.2 2.91
1713 131§ - = ‘1310 'e. P S
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1720 1318 . S e e R T
1/27 (1025 i 5.1 - 7. -, 3.1
2/ 3 |- 1 * - 6. - i 1
i | AR R
2 - - ' ) .
, 2/24 - ! 5 ) 2_ - 3.2
ro B3| ! - 7. - -
} } /11 - - 8. - - .
! t 128 |- ' t
. | SR § st
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at station 12 (lat. 46°9'0L" N., long. 123°15'22" W.), Columbia River estuary, 1966-67--
Continued »

Sl ] 1ok ad - 8.9 [11.30 | + -
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7/21 19. 10.(4 1.7 750 19.27 [10.3 | 2.5
7/28 210 9.8 ¢ lo4 225 102 9.9 ~ 1106
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_ Table 13;Q-Temperature, dissolved oxygen, total alkalinity, and biochemical oxygen demand

at station W1 (lat. 46°10'50" N,, long. 123°25'26" W,), Columbia River estuary, 1966-67

Date.Timg',wlem_;mwulng,_;Axuuqiﬂpf-‘MH-. - fo-
1966 - ¥, P.p.m, Pupem.  P.pum, | |
*r-8/12 11040 120, 8. 4.0 |
8/29 1355 119.4 | 6.0 46.8 1.6 | ]
10/ 8 140 17¢ 9. ' 01 : i i i
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12/10 (1240 7. 11. 0.8 3 . i : |
12/16 1210 L 8. 11. ;
12/23 111% b 7 11. 1 ' o7 j
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9/30 19. 8.
B s s
bs 11718 11.t lio.4 4 g | 5 4o *PReiffc spandhrd tine




L - T
ey 1 B e T £ e % 5 bt s g o e e e

e et e+ i+t e e A SR SN

Peble 14.--Temperature, dissolvéd oxygen,'total alkalinity, and bilochemical oxygen demand ,

at station W2 (lét; 46°10'48" N., long. 123°25'37" W.), Columbia River estuary, 1966-67
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Teble 15.--Temperature, dissolved oxygen, total alkalinity, and blochemical oxygen demand

' at station W3 (lat. 46°10'45" N., long. 123°25'51"- W.), Columbia River estuary, 1966-67
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Table 16.--Temperature , dissolved oxygen, total -alkalinity, and biochemical oxygen demand

at station Wi (lat. 46°9'56" N., long. 123°2hk'54" We), Columbia River estuary, 1967

S e e et e O

SEMREEARm——_=== Surface *

Date Tim& o il
PP i 3 i St = = SR Sl G
R S ° P. ole Po I o
7/13 | 1010 3.5 ¢
- 7/21 | 0915 9./9 i
7/28 11010 746 + L
8/C7 | 0850 | 2 58.d o
8/14 ||1145 706 §5.1 |
8/22 ||100F 7 §8.6 |
8/28 lj121p 2 56.3 1 |
9/°5 |l120D 1 $9.4
9/11 |{105p 5 §9.1 |
9/21 |los3b 6 61.8 |
9/30 oszg 7+ -
10/22 {083 0t 5,0 |
11/ 4 |0955 8§ ¢ 9
11/18 |0935 0+ 5.0
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Meble 17.--Temperature, dissolved oxygen, total alkalinity, and biochemical oxygen. demend

Y
|
E at station S1 (lat. 1#6 11'23" N., long 123°55'03" Ww) Columbia River estuary, 1967

Date _|Timp + TemL- .4 T.A.  BOD, Iiﬂ{ heml*- 'm
B AR A NSRS S § =11 [ S A A PO O A
\ °a. P.p.n. Popem. Popuam. . P,p.m.
7/26 103E op | 8 - 1025 19. 8.0 - |
8/73 (1205 |21.1 | 8.2 1.9 1zo§ 15, 6.0 - | 1.6
8/°7 \071% 118,89 | 7.5 &5, 1.4 0710 18,3 7.0 63.8 1.4
8/15 0738 [19.5 | 7.8 0.3 1.8 0730 19.8 7.8 98.6 1.5
8/24 0710 |20.p | 7.6 60. 5.2 0705 18.9 6.7 6l.2 1.9
8/28 1145 |18.9 | 8.1 63.1 - 1140 11.4 4.8 [59.7 -
9/ 5 |0910 (20.8 | 7.6 65.4 F 0905 20.8 | 7.3 4.6 |-
9/11 1p729 |19.5 | 8.2 - 0730 19.0 |[8.0 - -
10/ 7 |p7S§ (16,1 | 8.2 - p75¢ 16.1 [8.2 - | -
10/15 |0838 [15.0 | 9.5 $1.1 ¢+ nsz 15.0 | 8.9 [76.9 -
10/28 ogog 13,5 [10.0 + 8.5 go 13,3 | 9.3 - 3.5
11/18 (144D |12.2 (10,4 + 8.5 14 3.5

0 2.7 9.7

' g-*P&.citic standard time
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' Table l8.——'l‘emperature , dissolved oxygen, total alkalinity, and blochemical oxygen demand

g at station §2 (lat. 46°11'6€" N., long. 123°54'00" W.), Columbia River estuary, 1967

. Eepan.
L L
1 65.2 g.g
8/14 (0720 17, 715 %o.o 8.0 B9.&8 2.0
8/24 0655 120, 650 20,0 6.5 63.4 .6
g/28 |1210 o, 2000 16,1 5.2 61.0
9/ 5 {0900 19, 855 18.9 [7.3  $5.2
9/11 [074p 19, 0750 19.0 7.8 F
10/ 7 0745 116.} 7400 15.6f |8.3 t .
10/15 0825 15, 815, 15.00 |7.4 0.3
10/28 0913 13, 0907 13.3  |9.3 ¢+ E.s
11/18 1420 |11, 1410 12,2 (9.9 + h.0

i

*Picific standard time
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Teble 19.--Temperature, dissolved oxygen, total alkalinity, and bioohemical oxygen demand

at station 83 (lat. h6°lO'h2" XN., long. 123°58" 52" W. ), Colunbia River estuary, 1967

Date

7/26
8/ 3
8/.7
8/14
8/24
8/28
9/ 5
.9/11
10/ 7
10/15
10/28
11/18

R [ 1 Swrace “Pottom '
Time * |Temp- “TD.0L~ f.A. .Ron.| jlzq— {L@- 80D
fym—— : - '-Hé—';ﬂ ln?-; P.~ :m>P: : ‘m‘ . ‘m. P. .m. .
é ggg .3%5__ P D - 3 - P
: 13 801 07 = ;.5
i 65 705 308 03 53. 102
P71 7.0 40,1 1.5 8.4 L2
064 7.0 §5.2 0.7 58,2 1.7
: 22 8.1 5§8.6 : 574 u
85 704 6406 T 540 -
D80 8.5 - I X . R
0733 8.0 1 + 9.4 r -
‘081 9.2 66.2 I 807 70-9 -
0926 9.5 b ;00 9-4 u 300
1350 905 '00 9.6 e F.O
~ #Pgcify nderd tfme
o ’
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