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Abstract

This interim report describes the second year’s water quality monitoring results for a site where
nonpoint source best management practices (BMPs) will be installed. The site is a dairy located on
the east bank of the mainstem Chehalis River at river mile 70.6. The overall study design includes
pre- and post- BMP water quality monitoring during the wet season. The Chehalis River upstream
and downstream of the BMP site and one tributary in the vicinity of the BMP site were monitored.
Monitoring results for all stations exceeded water quality standards for fecal coliform. The tributary
adjacent to the BMP site had statistically significant higher levels of conductivity, ammonia nitrogen,
organic nitrogen, total persulfate nitrogen, and fecal coliform than the two river stations, and
significantly lower nitrite/nitrate nitrogen levels. The report recommends that pre-BMP monitoring
be concluded and post-BMP monitoring begin after installation of BMPs.

Introduction

This report presents the results for the 1995-96 wet season water quality monitoring of the Chehalis
River project area as part of the Chehalis Best Management Practices Evaluation Project funded by the
U.S. Fish & Wildlife Service’s Chehalis Fisheries Restoration Program. The purpose of the
monitoring is to gather pre-BMP data for a dairy operation adjacent to a tributary on the Chehalis
River at river mile (RM) 70.6, and to follow-up on the Upper Chehalis River Dry Season Total
Maximum Daily Load (TMDL) Study (Pickett, 1994). This is the second year of pre-BMP
monitoring. Monitoring sites are shown in Figure 1.

Methods

Sampling was conducted as described by the Quality Assurance Project Plan (QAPP) and addendum
(Sargeant, 1994; 1995a). Nine winter sampling events were conducted.

Field measurements for temperature, pH, and conductivity were made during all surveys as described
in the QAPP. Flows were obtained for the tributary using a velocity meter and top-set wading rod.
Flows could not be obtained on November 28, 1995,due to flooding in the Chehalis River.
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Laboratory samples were collected at all sites for fecal coliform, nitrite/nitrate nitrogen, ammonia
nitrogen, total persulfate nitrogen, and turbidity. Samples were collected from flowing water by
subsurface grab from the center channel. Immediately following collection, samples were placed in
the dark, on ice, and shipped to Ecology’s Manchester Environmental Laboratory within 24 hours
after collection. Samples were analyzed in accordance with the QAPP.

Data Analysis

In order to compare 1994-96 data between the three stations, a statistical test for the significance of
variations was done using SYSTAT (1991) statistical software. Comparisons were made for each
parameter using a non-parametric test, the Kruskal-Wallis one-way analysis of variance. Where a
statistically significant difference was noted individual site differences were evaluated using a non-
parametric Tukey-type multiple comparison test (Zar, 1984). A statistical significance level of P <
0.05 was used for both tests.

Results

Implementation of BMPs has not yet begun at the dairy operation. The 1995-96 monitoring results
are shown in Table 1. The first year’s monitoring results can be found in the Interim Report on the
Chehalis River Project Area (Sargeant, 1995b).

The preceding 24 and 48 hour rainfall as measured at the Olympia Airport NOAA Weather Station for
each sampling day is shown in Table 2. The average previous 48 hour rainfall for sampling in 1995-
96 was 0.81” as compared to 0.50” for 1994-95 sampling.

Flows at the tributary site averaged 3 cfs and ranged from 0.5 to 10 cfs. In 1994-95 only three flow
measurements were obtained in the tributary, and average flow was 1 cfs.

Water Quality Characterization

During all sample events, temperature and ammonia levels met water quality standards for all sites.
Standards for pH were met at all sites, except on December 10, 1995 when a pH of 6.4 was recorded
for the mainstem site at RM 69.7. Taking into account the precision of the field meter, + 0.2 units,

this exceedance is of minor significance.

Compliance with turbidity standards was not determined because a background station was not
sampled. Turbidity levels between the upstream and downstream river stations fell within 3 NTU for
all sample events. However turbidity was quite high during storm events reaching a maximum of 90
NTU at the river stations and 85 NTU at the tributary on November 28, 1995.
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Fecal coliform levels at all three sites did not meet water quality standards, which was consistent with
1994-95 results. Fecal coliform results are summarized below in Table 3. While none of the sites
met fecal coliform standards, the tributary fecal coliform levels were significantly higher than either
of the mainstem stations (Figure 2). Differences between the mainstem stations were not statistically
significant.

High levels for conductivity, ammonia nitrogen, organic nitrogen, and total persulfate nitrogen were
noted in the tributary adjacent to the BMP site, while nitrite/nitrate nitrogen levels were lower than
the mainstem stations. Compared to the mainstem stations, the tributary had statistically significant
higher levels of conductivity, ammonia nitrogen, organic nitrogen, and total persulfate nitrogen; and
statistically significant lower levels of nitrite/nitrate-nitrogen. The two mainstem sites did not
statistically differ from each other for these parameters. Higher ammonia and organic nitrogen and
lower nitrite/nitrate in the tributary are typical of a dairy waste source and reflect the close proximity
of the source. Figure 3 presents nitrogen levels for each station.

Conclusions

The tributary at RM 70.6T exceeded fecal coliform standards. Statistically significant differences in
water quality were noted between the tributary and mainstem, with conductivity, fecal coliform,
ammonia nitrogen, organic nitrogen, and total persulfate nitrogen higher in the tributary; and
nitrite\nitrate nitrogen lower in the tributary. The downstream mainstem site showed no statistically
significant differences in water quality from the upstream site.

Recommendations

Continue pursuing BMP implementation to eliminate the source of pollutant loading at RM 70.6T.

Pre-BMP monitoring should be concluded at this time, and post-BMP monitoring begun at the
tributary and mainstem sites after BMP implementation has been completed.
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Figure 1. Chehalis River Monitoring Sites.
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Figure 2. Fecal Coliform Monitoring Results.
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Figure 3. Nitrogen Levels for Chehalis Monitoring Sites.
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Table 2. Previous rainfall for Chehalis River Sampling Trips.

i November 7, 1995

November 28,1995 . . VAL N VIO o]
i December 10, 1995 0.63 \ 0.63
. December 19,1995 007 T 048

January 9, 1996 : 0.01 0.45

January 24, 1996 . T 020 s 044

February 20, 1996 0.30 : 0.77

March 4, 1996 044 o 087 o
 March 11, 1996 0.17 0.51

Average R 049 .. T X S—

Table 3. Fecal Coliform Results for Chehalis River Sampling.

' RM 69.7

. RM 70 6Trib | No (GM=1400)

. RM 70.7 . No (GM=190) . No, 4 samples out of 9 exceeded 200
Contacts:

Debby Sargeant/ Washington State Department of Ecology

Paul Pickett Environmental Investigations and Laboratory Services Program

(360) 407-6684/(360) 407-6685

If you have special accommodation needs, please contact Barbara Tovrea (360) 407-6696 (voice).
Ecology's telecommunication device for the deaf (TDD) number at Ecology Headquarters is
(360) 407-6006.
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