











Memo to Frank Monahan

Raymond/South and North Fork Willapa River Fecal Coliform Survey
January 17, 1983

Page Five

Results

To aid in reviewing results, the Washington State water quality stand-
ards for fecal coliforms and dissolved oxygen in Class A (excellent)
waters, as given in the 1977 WDOE publication entitled, "Laws and Requ-
lations" are:

General considerations:

1. At the boundary between waters of different classifications, the
water quality criteria for the higher classification shall prevail.

2. In brackish waters of estuaries, where the fresh- and marine water
quality criteria differ within the same classification, the cri-
teria shall be interpolated on the basis of salinity; except that
the marine water quality criteria shall apply for dissolved oxygen
when the salinity is one part per thousand or greater (> 1 ppt) and
for fecal coliform organisms when the salinity is ten parts per
thousand or greater (> 10 ppt).

Fecal Coliform Organisms:

Freshwater - Fecal coliform organisms shall not exceed a median value of
100 organsims/100 mL, with not more than 10 percent of samples exceeding
200 organisms/100 mL.

Marine Water - Fecal coliform organisms shall not exceed a median value
of 14 organisms/100 mL, with not more than 10 percent of samples ex-
ceeding 43 organisms/100 mL.

Dissolved Oxygen:
Freshwater - Dissolved oxygen shall exceed 8.0 mg/L.

Marine Water - Dissolved oxygen shall exceed 6.0 mg/L, except when the
natural phenomenon of upwelling occurs. Natural dissolved oxygen levels
can be degraded by up to 0.2 mg/L by man-caused activities.

Results compiled from the four surveys indicate that fecal coliform
counts exceeded the Washington State water quality standard (WDOE, 1977)
for freshwater in 32 of the 46 total receiving water samples and 24
samples (52 percent) exceeded 200 org/100 mL. The south fork (Figures 1
through 3) sampling stations displayed 22 out of 25 samples exceeding
the freshwater criterion with 19 of the samples (61 percent) exceeding
200 org/100 mL.
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Using Rhodamine WT dye, surveys 1 and 2 demonstrated that the Raymond
sewage was poorly mixed for 300 yards upstream from the discharge during
a flood tide (7.8 feet) and for 2,500 yards moving downstream during an
ebb tide (0.7 foot) in the south fork. Observations during both surveys
indicated that the waste stream remained close to the bank where the
effluent was discharged. Samples taken from the far shore displayed
fecal coliform counts much lower than that found in the mixing zone
(April 13, 1982 #4, April 21, 1982 #5) (Table 1) although still exceed-
ing the water quality criteria.

Review of FC and salinity data for the entire survey period suggests
that the Willapa River FC loading to Willapa Bay is not substantially
increased by raw sewage point sources on the south fork (Table 1).

This agrees with CHpM Hill which pointed out in a sanitary survey of
Willapa Bay and River Inputs published in 1982 that even though the
Willapa River was a major contributor of FC loading to the northern bay,
that dilution by ocean water and time of travel resulted in no apparent
effect on water quality at commercial oyster beds in the estuary. The
apparent mechanism for the observed dropoff in FC levels along the Tower
river mainstem is incrcased salinity as a result of tidal exchange,
wind-driven turnover, and mixing in the main channel. FC bacteria are
sensitive to many environmental factors including light intensity,
salinity, and temperature. Population stability of FC bacteria in raw
sewage can be markedly affected by these factors. Tgg (time for 90%
reduction in population) for FC bacteria in the presence of seawater
and sunlight was found to be from 30 to 90 minutes. However, for sea-
water held 1in darkness FC populations could remain activated up to four
days (Fujioka, R.M., et al., 1961).

During the survey, FC samples collecled on the mainstem downstream from
the confluence with the south fork demonstrated reduced concentrations
(org/100 mL) and increased salinities (0/00) when compared to samples
collected upstream in both forks of the Willapa (Table 1 surveys #3 and
#4). Further study would be required to fully document the reduction
since large variations in FC populations and salinity are considered to
be the norm in this rapidly changing system. Strict interpretation of
violations under these dynamic conditions is not recommended (CHoM

Hi11, 1981). FC concentrations in the north fork also demonstrated wide
variations in concentration during surveys 2-4 (Table 1).

FC concentrations in samples taken below the Raymond discharge ditch
(Fig. 1) on the south fork demonstrated a marked increase over samples
collected above the discharge. Many of the FC samples collected were
clearly in violation of Class A water quality standards (Table 1, sur-
veys 1-4). However, with the exception of survey #i (Table 1), main
channel samples remained generally below or close to the standard.
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High concentrations of fecal coliforms were noted for all stations
during survey #4 (Table 1) with the exception of sampling changes for
station one and the raw sewage outfall sampling was identical to survey
#3. A1l of the stations sampled in both surveys displayed an increase
in FC concentrations by a factor of ten during survey #4. Often changes
in river flow as a result of increased rainfall will generate higher FC
counts due to increased runoff from farmlands and other areas where
domestic animals are kept. However, during May of 1982 only slight
precipitation (0.5") was noted for the entire month (U.S. Weather Ser-
vice, Olympia). Further study would be required in order to determine
the cause of the overall FC increase observed in the system. It should
be noted that rapid declines in FC concentrations were noted at stations
downstream in the main channel (Table 1, R.M. 7.0, R.M. 4.7) similar to
observations from previous surveys, although even the main channel
stations displayed higher counts over those observed during previous
surveys.

One salinity value taken from the raw sewage displayed an elevated
salinity value, indicating that saltwater intrusion may play a role in
determining FC counts observed from the outfall (Table 1, survey #2,
station 2).

Conclusion

The Class A water quality standard for fecal coliform bacteria generally
was not being met in the Willapa River at Raymond, Washington. Fecal
coliform Tevels exceeded the standard in the north fork and in the south
fork on which the City of Raymond raw sewage discharge is located.

Below the confluence of the two forks (R.M. 7.2), fecal coliform levels
appeared to drop off substantially so that at the station farthest
downstream (R.M. 4.7), the fecal coliform standard was sometimes met
even though upstream it was not (Table 1). The decline in FC values
suggests that self-purification processes within the river are effectively
removing the bacteria. Possible factors in this process are: settling
out; bacterial dieoff; dilution; or possibly some other mechanism.

However, due to the oysters' ability to concentrate bacteria in their
tissue to levels many times that found in the surrounding waters, even
slight increases in FC counts in the receiving waters of Willapa Bay
would be undesirable. To fully address the potential for contamination
of oyster beds by slight increases in fecal coliform counts in the lower
Willapa River would require an extensive survey of the bay which was
beyond the scope of this study.
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Teble 1. kater quality data gathered during the Raymond outfall and Willapa River survey, spring 1982,
MOTE: Stations are listed from upstream to farthest downstream locations,

FYood Tide survey (#1), April 13, 1337 Ebb Tide Survey (=Z), Aprii 21, 1987
Diss. Diss.
River F, Coliform Salinity Oxygen Temp, River F, Coliform Salinity Oxygen Temp.

Station Humber Milel/ ({org/100 mL) (o/00) (mg/L) (°C) Station Number Milel/ (org/100 mL) (o/00) (mg/L) (°C)
1 S.F.2/ 1.3 160 4/ 1.1 - - 1 Above Discharge S.F.2/ 1.3 130 3.5 -- 10.3
2 Marsh 1.1 900 1.7} 1.3 6.3 2 Sewage OQutfall 1.0 45,000 5.1 - 1.0
3 S.F.2/ 1.1 1,900 .4 -~ - 3 Discharge Ditch 1.0 36,000 - - -
4 S.FY 1.1 1,100 i 11.4 6.4 4 Barge .95 1,300 5.3 - 9.6
5 Far shore S.F.2/ 1. 500 ¥/ 1.3 6.6 5 tast Shoreline .9 35 5.2 - 9.7
6 Sewage Outfal) 1.0 32,000 194 - - 6 Hwy. Bridge S.F.2/ .9 560 - - .
6 Sewage Outfall 1.0 26,000 &/ 8.5 7.7 7 S.F.2/ .85 440 - - -
7 Main Channel 7.3 660 iy 1.6 6.3 8 S.F.7/ .8 280 - - --

9 S.F.Z/ .7 200 6.7 - 10.0

10 R.R. Bridge 5.F.2/ .3 170 - - -

11 Hwy. Bridge H.F.3/ 7.8 96 6.9 - 9.2

12 Main Channe! 7.1 39 9.6 - 9.5

13 Main Chanrel 7.1 1 - - -
Quarter-Point Survey (#3), May 3, 1982 Ouarter-Point Survey (#4), May 24, 1982)

Diss, Diss.
River F, Coliform Salinity Oxygen Temp. River F, Coliform Salinity Oxygen Temp.

Station Number Milel/ (org/100 mL) (o/oo0) (mg/L) (°C) Station Number Milel/ (org/100 mL) (o/o0o0) (mg/L)  (°C)
1-R Above Discharge S.F.2/ 1.3 46 - - -- 1-R Above Discharge S.F.2/ 1.3 680* .7 -— 10.9
1-M Above Discharge 5.F.2/ 1.3 46* 0.0 1.7 10.0 1-L Above Discharge S.F.Z/ 1.3 950* - - -
1-L Above Discharge S.F.2/ 1.3 31 - - -- Bypass (b)6/ S.F.2/ 1.3 2,300,000 -- -~ -
Sewage Qutfall (E) 1.0 32,000 - - - Bypass (b) S.F.2/ 1. 2,400,000 - - -
2-A Discharge Ditch 1.0 19,000 - 2.9 -- 2-A Discharge Ditch 1.0 220,000* - -— -
2-B Discharge Ditch 1.0 21,000 - - - 2-B Discharge Ditch 1.0 200,000 - - -
3-R R.R. Bridge S.F.2/ .3 230 - - - 3-R R.R. Bridge S.F.2/ .3 920* 5.4 - 13.4
3-M R.R. Bridge S.F.2/ .3 320 4.1 10.2 13 3-M R.R. Bridge S.F.2/ .3 670* 5.9 - 13.4
3-L R.R. Bridge S.F.Z/ .3 220 - - - 3-L R.R. Bridge S.F.7%/ .3 600 5.6 - 13.5
4-R N.F.3/ 7.8 57 - - - 4-R N.F.3/ 7.8 410 5.2 - 14.3
4 MNFTY 7.8 50 3.4 10.2 1.0 4-M N.F.3/ 7.8 300+ 5.1 - 14,3
4-L N.F.3/ 7.8 56* - - - 4-L N.F.3/ 7.8 420 5.2 - 14.3
5-R Main Channel 7.0 n -— - - §-R Main Channel 7.0 320* 7.7 - 14.3
5-M Main Channel 7.0 66 6.8 10.1 1.4 5-M Main Channel 7.0 300* 7.6 - 14.2
5-L Main Channel 7.0 50 -- - - 5-L Main Channel 7.0 240 1.7 - 14.3
6-A Sewage Lagoon5/ 7.2 320 5.3 160.3 1.2 6-A Sewage Lagnnn 7.2 N0 7. - 14.3
6-B Sewage Lagoon 7.2 150 - - -- 6-B Sewage tagoon 7.2 240 7. - 141
7-R Main Channel 4.7 44> - - - 7-R Main Channel 4.7 96 12.7 - 14.4
7-M Main Channel 4.7 3N+ 10.6 10.2 11.6 7-M Main Channel 4.7 140 12.5 - 14.3
7-L Main Channel 4.7 20 -- -— -- 7-L Main Channc) 4.7 150 12.5 -- 14.3

‘/Note River mileage (RM) values >2 pertain to the Main Channel; all other values refer to distance on the South Fork from the confluence of the
2/ North and South Forks.
S.F. = South Fork of the Willapa River.
N.F. = North Fork of the Willapa River.
Samples were discarded before laboratory analysis was completed.
E/Sewage lagoon seperate sewage treatment facility for Raymond see map (Figure 1) for location.
Riverview pump station bypass line observed during May 24, 1982 survey. Refer to WDOE memo (Clark, 1982).
-- = Data not collected.
* = Estimated
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Figure 1. Map illustrating survey study area in southwest Yashington at
2aymonc and sampling stations for flood tide survey #]
(Anpril 13, 1082).

NOTE: RM means river mile. South fork river miles begin at confluence of north
and south forks. Main channel rive~ miles begin at mouth of river at Willapa Bay.
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