








Memo to Jonathan Neel
Water Quality Characteristics Within the Diltution Zone below the Cowlitz
County Water Pollution Control Plant Qutfall

velocity and unidirectional at all depths. Marker buoys for sampling
were placed at 150-foot (45m) intervals along the line. The tethered
line generally lined up parallel to shore. A control station was located
about 300 feet upstream from the reference buoy. Normally the upstream
station would contain wastes from Longview Fibre Company. However, the
paper plant was not discharging at the time of Lhe survey (Jerry Schultz,
Cowlitz County WPCP chemist, personal communication).

A11 variables except fecal coliform (FC) and nutrients were measured in
the field using a Hydrolab System 8000 in situ analyzer. Specific
conductivity was used to trace the plume. Hydrolab readings were taken
at two-meter intervals from the surface to the bottom at each station.
Hydrolab variables included specific conductance, temperature, dissolved
oxygen (D.0.), pH, and depth. Samples for laboratory variables were
obtained using a three-liter Kemmerer water sampling bottle. Laboratory
variables included FC and nutrients. Fecal coliform samples were taken
at the surface and at the greatest depth at each station. FC sample
bottles and laboratory analyses was provided by staff from the Cowlitz
County Water Pollutlion Control Planl. Ammnonia samples (and vlher nu-
trients) were sampled at the surface, mid-depth, and at greatest depth.
Analysis was provided by the WDOE Environmental Quality Laboratory using
procedures from APHA (1980) and EPA (1979).

A chlorine survey was carried out on September 3, 1982. Samples were
obtained at the outfall reference buoy, about 150 feet downstream and
about 300 feet upstream. Samples were obtained from the surface and

from bottom waters using the Kemmerer sample bottle. The samples were
analyzed within an hour after the first sample was taken in the laboratory
of the Cowlitz County Water Pollution Control Plant using a Chlortect
Chlorine Monitor.

Laboralory danalyses conformed Lo methods given by APHA (1975) and EPA

(1979). Percent saturation values for oxygen were calculated using
conversion factors and saturation values from UNESCO (1973).

RESULTS AND DISCUSSION

As a result of the survey methods discussed earlier, the discharge point
was located about 335 feet out from the marked sign at the top of the
fuel tank containment berm (Figure 1). An upstream correction of 56
feet was applied to account for downstream displacement of the buoy.

Table 1 shows little evidence of discharge effects at any depth within
the discharyge zone when compared to the backyround (upslream) station.
There appears to be no significant change in temperature, conductivity,
D.0. (Winkler), fecal coliform, or nutrients. Nitrite was below de-
tection limits at all sites. Total ammonia appeared to be higher at
the control site than in the discharge zone. A1l applicable water
quality standards and special conditions were met within the discharge
zone at the time of our survey. ’
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Dissolved oxygen measurements taken by the Hydrolab appeared to be
elevated relative to the Winkler values in the bottom waters at the
stations 150 feet and 300 feet downstream from the outfall. The cause
is unknown. The chlorine survey conducted the following day showed no
chlorine in the vicinity of the discharge. However, the trcatment

plant may have been discharging little chlorine at the time (0.3 mg/L,
Table 1) since the chlorine tank was nearly empty. Considering the time
of travel of the effluent in the discharge line, it would be surprising
if any chlorine residual were detectable even under normal chlorination
conditions.

During the survey, I observed along the north bank, a band of surface
water of greater turbidity than the rest.of the river. This was most
likely Cowlitz River water which impinged on the north bank by the
Columbia River flow. The width of the Cowlitz River band ranged from
about 450 feet during maximum velocities during dropping tide to ap-
proximately 600 feet during Tow slack tide when the Columbia River flow
velocity appecarced minimum. We might assume, therefore, that the treated
effluent is discharged into a relatively narrow (relative to the width
of the Columbia River) flow field that is largely made up of Cowlitz
River water. During the period of record (56 years), the U.S. Geo-
logical Survey has recorded a minimum flow of 998 cubic feet per second
(cfs) at Castle Rock (1935). During the past five years, September
river flows have ranged from 2756 to 4593 cfs (U.S. Geological Survey,
1977-1979; 011ie Heddick, USGS, personal communication).

By converting the minimum Cowlitz River flow for the period of record,
we have 645 million gallons per day (MGD). If we assume minimum mixing
with the Columbia River, the ratio of effluent:minimum Cowlitz River
flow is 6 MGD/645 MGD or less than one percent. Under higher flow
conditions and turbulent mixing with the Columbia River, the ratio would
be considerably lower.

Bernhardt (1981) used a relationship to estimate the fraction of waste-
water in recejving waters near a treatment plant outfall:

Cs-Cu

%e = W ° ]OO
where: %e = percentage of effluent in the receiving water
Cs = concentration of a conservative tracer in the

receiving water

Cu = concentration of the tracer in the receiving water
upstream of the discharge

Ce = concentration of the tracer in the effluent

Table 2 shows the distribution of wastewater in the vicinity of the
discharge. Specific conductance was used as the conservative tracer.
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Treated effluent accounts for less than one percent of the receiving
waters. No downstream changes are apparent since the values are subject
to variation.

CONCLUSIONS

The effects of the discharge from the Cowlitz County Water Pollution
Control Plant were not discernible in the dilution zone. This may be
because the volume of the plant is very small in comparison to the large
volume of receiving water flowing past the point of discharge. The
percentage of effluent in the discharge zone was found to be less than
one percent at any point. )

The effects of other materials, such as metals, organics, and other
toxics may be an issue. However, they were not addressed in this
study.

It is important to emphasize that the results reflect conditions as they
existed at the time of the survey. Population increases or more inten-
sive industrial land use in this area will undoubtedly increase regional
loads on the Cowlitz and Columbia rivers. This fact should be carefully
considered before a decision is reached in the matter of replacing this
outfall-diffuser. However, under present conditions, a single point
discharge provides adequate initial dilution.

TAD:cp
cc: Dick Cunningham

John Bernhardt
Section Files
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Table 1. Summary of water quality data obtained du~ing monitoring at the Cowlitz County water pollution control plant cutfall on the Columbia River.’
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1 Approx. 300 ft. 0 20.7 117 7,32 9.02100.5) 9.0 147  0.04 0.0 <0.01  0.05 £ 0.00 0.02%0.00 0.04z%0.00 0.0
. upstream from 2 20.6 117 7.28  8.6(95.9) == .= -n - - o . -
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2 Outfall Site 0 20.8 119 7.47  8.6(36.3) 9.0 2% 0.03¥ <0.01 - 0.04 £ 0.00 0.02 £ 0.00 0.08 0,01 0.0
2 20,6 19 7.43  9.0(100.4) - - - - . - - -
4 20,6, 119 7.42 9.0%\00.43 -= - 0.02%0.01 <0.01  0.04%0,00 0.01%0.00 0.02%0.0 --
6 205 19 7.2 9.1(101,3) == e=y v - . - - -
8 20,5 120 7.31 8.4(33.5) 8.9 26 0.04:001 <0.01  0.05:0.01 0.02%0.00 004001 0.0
3 150 ft. down- O 20.9 119 7.44 8,6§96,5) 8.9 402 0.02 £ 0,01 <0.01  0.04 £ 0,00 0.01 0,00 0,06 0.00 0.0
stream from Stn, 2 20.6 120 7.4] 9.9 100.43 - -- - - -e -= - -
No. 2 4 2005 120 7.40 10.3(114.7) e= = S - - - - -
S ww == 0,03 %0.00 <0.01  0.05%0.00 0,02%0.00 0,03¢0.00 --
6 20.6 120 7.0 11.1(123,8) =  w= - - - - - -
8 20,6 120 7.41 ‘.1.7(130.,5§ - =y - - - - - -
10 2006 120 7.3 10.5(117.1) 8.8 222 0,03 %001 <0.01 0,02 %0.00 0.02%0,00 00500 0,0
4 300 ft.down- O 20,7 118 7.41  8.7(37.1) 9.0 122 0.03£0.03 <0.01  0.05 & 0,00 0.02 £ 0,00 - 0,03 +0,00 0.0
stream from Stn, 2 20.4 119 7.39 9.82108.9) ~ o -- - -~ . - - ean
No. 2 4 205 119 7.38 10.4(115.8) o= . -- - - - - -- -
e e e-  0.02£0.00 <0.01 0,050,000 0.02¢0.00 004¢0,0 -
6 20.4 119 7.38 11,8(131.2) ee o= - - - - - -
8 203 119 7.36 11.20126.3) - -y - - - - - -
10 2001 120 7.33 11.4(125.9) 9.0 224 0,01 £0.00 <0.01  0.05 0.~ 0,02 £0.00 004 £ 0,00 0.0

“

Yoata are shown as T ¢ S from replicates,
-g-/One sample only,



Table 2.

the Cowlitz County water pollution control plant outfall.

Distribution of percentage of wastewater in the dilution zone below

Station
Number
Station
Description

2

3

4

outfall site

150 feet downstream

from station 2

300 feet downstream
from station 2

Depth Cs/ Cu/ Ce %c Cs/ Cu/ Ce Y%c Cs/ Cu/ Ce dc
0 119/117/384  0.75 119/117/384 0.75 118/117/384  0.37
2 119/117/384 Q.75 120/117/384 1.12 119/117/384  0.75
4 119/118/384  0.38 120/118/384 0.75 119/118/384  0.38
6 119/117/384  0.75 120/117/384 1.12 119/117/384  0.75
8 120/119/384  0.38 120/119/384 0.38 119/119/384  0.00
10 . 120/119/384  0.38 120/119/384 0.38 120/119/384  0.38




