














Memo to Kyle Cook
Pacific Beach Survey Report

Table 2. Discharges and residual chlorine concentrations and dilution ratios
calculated from field work at Pacific Beach treatment system and
vicinity on November 7-8, 1984. Station numbers coincide with those
in Figure.1.

ChTorine
Station Discharge Residual Dilution
Number  Description - (cfs) (mg/L) Ratio
0 Effluent 0.04-0.09 0.2 #0744 :effluent
25.5:1-50:1
1 Stream #0744 above pond 2.0, 2.4 0.004-0.008* Joe Cr.:effluent

1300-3250:1

2 Stream #0744 below pond 2.0, 2.7 doe Cr.:#0744

65:1

7
§

3 Joc Crcck below confluence 130
of Stream #0744

MocTlips River at Maclips 300 -

*Estimated concentration based on dilution of effluent chlorine residual
in Stream #0744,

As mentioned earlier, the pond's outlet stream follows a straight, narrow,
clay channel before spilling down a three-foot cascade into Joe Creek. These
format iuns in combination with the wood debris plug may pose an impassible
barrier to anadromous fish. However, Phinney and Bucknell (1975) do not show
a barrier on their map.

We observed the level of Joe Creek at the confluence of Stream #0744 fluctuate
approximately 1/2 to 1 foot between the 8.9-foot high tide and 0.5-foot low
tide on the 7th of Novemher. The mean high tide calculated from NOAA {1976)
data is 7.8 feet. However, during high tide we measured the average water
velocity in Joe Creek at greater than 1 cfs, and we observed no flow reversals
at this location.

Chlorine Toxicity

The chlorine concentration at the head end of the chlorine contact chamber was
2.0 mg/L. At the outfall end, it was 0.2 mg/L at each of the three samplings.
Chlorine values bascd on cffluent chlorine concentrations and dilution by re-
ceiving water volumes are presented in Table 2. Although the stream-to-effluent
dilution ratio was as low as 26:1, the theoretical chiorine concentrations in
the receiving water during the survey met the general EPA aquatic life criterion
of 0.01 mg/L (USEPA, 1976}, and proposed 30-day average criterion of 0.0083

mg/L (FR, 1984) at Station 1 (Figure 1). However, the current 0.002 mg/L EPA
chlorine criterion to protect salmonids was not met. The actual concentration
of chlorine could not be measured since the DPD-Ferrous titrimetric method is
only accurate in river water to 0.01 mg/L (USEPA, 1979).



POND DATA

Volume = 160,000 ft3 or
1.2 million gal.
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or 20 hrs.

Figure 2. Bathymetric contour map of pond on Stream #0744 below the Pacific
Beach treatment plant. Data coliected November 7-8, 1984.
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Chlorine residual was not expected to reach Joe Creek. The 20-plus-hour
travel time and the verdant growth of aquatic weeds in the pond make sur-
vival of a chlorine residual unlikely.

Summer Low-Flow Evaluation

A general idea of summer low-flow conditions in Joe Creek may be gained from
comparisons with the Moclips River annual flow cycle. This can only be a
rough comparison since we have taken only one pair of discharge measurements.
Several sets of measurements during diverse hydrologic conditions would be
necessary for a complete comparative analysis.

The monthly average and monthly mean minimum flows for the Moclips River are
charted from the five years of USGS data at station 12039220 (USGS, 1975-81)
(Figure 3). In addition, the data indicate the seven-day low flow for the

five years record period was 4.3 cfs. Also shown in Figure 3 are the discharge
measurements of the Moclips River and Joe Creek taken during our survey.

Based on the Moclips River data, I would expect summer low flows on Joe Creek
to be at least as low as the Moclips River; i.e., an average minimum of 10 cfs
and an extreme minimum of 4.3 cfs. These estimated flows could then be used
for formulate some worsi-case scenarios.

One possibie worst-case Tow-flow condition could have the following elements:

) No upstream flow in Stream #0744

) Pacific Beach WTS effluent discharge at summer average: 0.08 cfs
(Parametrix, 1984)

® No pond below the outfall on Stream #0744
® Minimum flow in Joe Creek: 4.3 cfg

The dilution ratio of Pacific Beach WTS effluent directly into Joe Creek
under these extreme conditions would be 1:54. If the effluent contained 0.2
mg/L residual chiorine, the concentration in Joe Creek after total mix would
be 0.004 mg/L. This concentration meets all EPA criteria except for the
protection of salmonids.

In another case, we could suppose that the conditions would be similar to
those above, except we would inciude the pond's presence. If the current
maximum depth of the pond were decreased by half, to four feet, the simple
retention time of effluent through the pond during low-flow would be greater
than five days. Under these conditions, no chicrine would Tikely enter Joe
Creek. However, the pond's water quality may he seriously impaired.

A final example would suppose that a beach sand barrier were present at the
mouth of Joe Creek. Such a barrier could possibly reduce Joe Creek to a
stagnant swamp with some water quality problems; e.g., high temperature and
low dissolved oxygen. These water quality problems could become more severe
from adding effluent to the stagnant creek. Chlorine toxicity would probably
be of minor importance compared to lowered dissolved oxygen and higher bio-
chemical oxygen demand.
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Figure 3. Monthly mean and mean minimum discharge [e) for the Moclips River at Moclips, Station 12039220 (USGS
1975 - 1981}, compared to November 7, 1984, discharges taken on Joe Creek below Stream #0744 (x) and

on the Moclips River {*).
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At the present, we have too little information to know which scenario is most
like actual low-flow conditions. These suppositions, based on the available
data, suggest possible natural problems on Joe Creek that may be aggravated by
the introduction of effluent. Furthermore, the water quality in Stream #0744
below the WTS outfall mnst 1ikely is impaired during low-flow conditions.

Conciusions

The findings made during the November survey indicate Tittle or no chlorine
reached Joe Creek from the Pacific Beach WTS. The configuration of the
receiving water system on Stream #0744 may protect Joe Creek from chlorine
under most flow conditions. Chlorine toxicity, the only parameter analyzed,
did not seem to be a problem in Stream #0744 unless salmonids were present.
Presently there is no fishery or general water quality information available
for the streams. However, it appears that both Stream #0744 and Joe Creek
may experience water quality problems during low-flow periods.

Recommendations

Based on the findings to date and the questions raised concerning low-flow
conditions, I would recommend a summer Tow-flow survey be performed. The
second winter survey suggested in the study proposal (Joy, 1984) would not
add any substantial information to that which we have already obtained.

Jd:cp
Attachments

cc: lynn Singleton
Mike Gardner, WDOE Municipal Grants
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