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Abstract

A literature review was conducted of surface water quality studies related to dairy
'waste practices. The review examined 48 documents statewide, and summarized each-
document’s conclusions regarding water quality degradation or beneficial use
impairment due to dairy waste. The most common water quality impacts were higher
fecal coliform levels and lower dissolved oxygen levels. The most common beneficial
use impairment was fish habitat degradation. The study areas corresponding to each
document are shown on maps together with dairy locations. The areas where dairies
were most directly related to water quality problems were Johnson, Dakota, Kamm,,

~ Bertrand, Fishtrap, and Tenmile creeks in Whatcom County; Samish River in Skagit
County; and Newaukumi Creek in King County. Areas lacking sufficient information
included the South Fork and Lower Nooksack River, Lummi River, and Saar Creek
in Whatcom County, Whidbey Island, the Enumclaw plateau in Pierce County
(draining to the Puyallup River), the Cowlitz River, and areas of Grant and Franklin
counties. ‘
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Introduction
Background -

The Washington State Department of Ecology (Ecology) has known for some time
that improper dairy waste management can have a detrimental effect on the state’s
waters in certain areas. However, a comprehensive summary of water quality effects
from dairies throughout the state had not been compiled. The purpose of this project
was to conduct a literature review of surface water quality studies that examined
impacts from dairy waste and to summarize the results in an easy-to-understand
format. In addition, the review was to identify problem areas to help prioritize
Ecology’s Water Quality Program actions and to identify areas with significant data
gaps to help prioritize monitoring efforts.

Assessment of Water Quality Impacts

Information on water quality degradation from dairies was summarized in terms of
two measures: beneficial use impairment and water quality degradation. Most
documents did not specifically assess beneficial use impairment. However,
Washington State has established water quality criteria to protect certain beneficial
uses of the state’s waters. These uses are summarized in the following table for each
classification category (Class AA, A, B, C, and Lake Class). Therefore, if a water
quality criterion was shown to be violated, it can be assumed that the corresponding
beneficial uses are likely to be threatened. Water quality criteria are listed in
Appendix A for the most commonly mentioned water quality parameters.

This literature review did not attempt to assess the relative effect of dairies compared
to other nonpoint sources of pollution. In many cases, other pollution sources are
mentioned as also contributing to water quality degradation.

The water quality studies suymmarized in this report represent conditions at the time
the studies were conducted. The number, size, location of dairy farms, and specific
waste management practices occurring at individual farms change over time
throughout the state. Therefore, this report represents a "snapshot in time" of dairy
water quality impacts.

This report was also not intended to address the effects of improved dairy waste
management practices. The information summarized in this document represents
dairies with a wide range of waste management handling techniques, from essentially
no improvements to those with extensive systems for minimizing pollution. Many of
the studies cited were intended in part to provide baseline information to compare to
future, hopefully improved, water quality measurements after the implementation of
better waste management practices.
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Criteria for Document Inclusion
The following criteria were used for including documents in the literature review:

e The document contained information on water quality that could in some way
be related to dairies.

o The water quality information was less than ten years old. Exceptions to this
rule were made for reports that were considered to be high quality and/or no
more recent information was available.

* The information was in the form of a published document. Data tables and
computer database files, for example, were not included. The document also
needed to contain analyses and conclusions, not simply a presentation of the
water quality data.

This report focused on surface water quality only. Ground water is also potentially
affected by poor dairy waste practices, especially from excessive land application of
manure to fields. However, relatively few studies were found that related ground
water quality to dairies. Including the few studies available could give a misleading
impression that dairies are not contributing to ground water quality problems.
Therefore this report summarized the more geographically extensive surface water
studies. '

'Format of Document Summaries
The document summaries are presented in the following format:

Reference: the complete bibliographic reference.
Summary: a brief summary of the document’s conclusions regarding water
quality impacts from dairy waste.
® Objectives: study objectives.
Background: background information to help put the information in context.
e Land Use: the extent of dairy farming in the study area. This section often
includes an estimate of the number of dairies in the study area and the number
of dairy cows, as given in the report. Because the number of dairies and cows
in a study area is constantly changing, these numbers may not reflect current
conditions.
Impaired Beneficial Uses: any information on beneficial use impairment.
Water Quality: water quality information and violations of water quality
criteria.
e Monitoring: water quality monitoring work conducted as part of the study.
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For reference, a list of all documents and their corresponding Water Resource
Inventory Area and Waterbody Identification Numbers are presented in Appendix B.
The sources used to obtain the documents are listed in Appendix C.

Study Areas

Figures 1 through 6 show the study areas corresponding to documents that found
dairies to be degrading water quality. Figure 1 shows all study areas statewide, and
Figures 2 through 6 show the same information in more detail, including dairy
locations. When one study area is contained within another, the sub-area is given a
letter, such as la. The study area for document 1, for example, includes the areas
labeled 1, 1a, 1b, etc. Dairy farm locations were obtained from the Washington State
Department of Agriculture (a computer software program was used to translate farm
addresses to map coordinates).

Findings of Water Quality Impacts from Dairies

The most common water quality problem mentioned in the documents was an increase
in fecal coliform levels, followed closely by a decrease in dissolved oxygen levels.
Other parameters often mentioned as being affected by dairy wastes include
temperature, turbidity, and ammonia.

Water quality impacts were found most commonly in tributaries of major river
systems, as opposed to the mainstem river reaches. However, there were many
exceptions to this pattern, including the mainstem Snoqualmie River in selected
reaches, the Willapa River, and the Yakima River downstream of the Granger Drain.

The most common beneficial use impairment cited was fish habitat degradation,
especially in tributaries used for spawning and rearing. Another common concern
was shellfish harvesting impacts. Other impaired beneficial uses mentioned were
* drinking water and contact recreation.

For the majority of studies, it was difficult to isolate the dairy-caused water quality
impacts from other nonpoint pollution sources. The reports usually did not focus
specifically on dairy impacts as an objective of the study. For example, the studies’
“sampling sites usually did not bracket solely dairy farming operations. Exceptions
were in areas where the land use was nearly exclusively dairy farming.
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Conclusions

The available literature clearly shows that dairies have a significant impact on the
state’s water quality in selected areas. The areas where dairies were most directly
related to water quality problems were Johnson, Dakota, Kamm, Bertrand, Fishtrap,
and Tenmile Creeks in Whatcom County; Samish River in Skagit County; and
Newaukum Creek in King County. Because these areas contain high densities of
dairies, it cannot be assumed that individual dairies are causing more of an impact
than in other areas. Identification of these problem areas may be more a reflection of
the extensive monitoring that has been conducted in those areas.

Areas that appear to be lacking information and may be candidates for additional
monitoring include:

e Whatcom County. There are several dairies located along the South Fork
Nooksack River, the Lummi River, and Saar Creek with no corresponding water
quality studies. Information on the lower Nooksack River (mainstem) had very
limited sampling near the mouth. '

o Whidbey Island. A watershed planning process has been started on Whidbey
Island that will address water quality problems from nonpoint sources, including
dairies, but no reports are yet available.

¢ Enumclaw Plateau. The Enumclaw Plateau area can be seen in Figure 2 as the
area of high dairy density straddling the boundary of King and Pierce counties.
The Enumclaw Plateau area within Pierce County (Newaukum Creek subbasin
within the Green River watershed) has been monitored as part of the Green-
Duwamish Watershed Nonpoint Action Plan and is adequately addressed.
However, no documents were found to cover the portion of the plateau in Pierce
County, draining to the Puyallup River. The area is not covered in the Lower
Puyallup Watershed plan.

e Cowlitz River. There are several dairies in the Cowlitz River basin but no water
quality reports were found. ‘

¢ Grant and Franklin counties. There are scattered dairies located within these
counties but no water quality reports were found.
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Study Area #1

Sumas River Watershed

Reference

- Summary

Objectives

Background

Land Use

Impaired
Beneficial
Uses

Water
Quality

Cusimano, B., 1992. Sumas River Receiving Water Study.
Ecology Report, Olympia, Washington.

Dairy farming was cited as the probable cause of water

- quality criteria violations for fecal coliform and excessive

nitrogen levels at the three sites upstream from the
wastewater treatment plant being studied.

1) Evaluate water quality impacts resulting from wastewater
discharge during the summer low flow season;

2) Characterize mixing of the effluent plume and establish
mixing zone boundaries for the NPDES permit; and

3) Recommend permit modifications to protect the water
quality of the Sumas River.

"Heology’s Northwest Regional Office is in the process of
reissuing . the wastewater treatment plant (WTP) discharge
permit. They requested that the Watershed Assessments
Section conduct low-flow receiving water and mixing zone
surveys to evaluate the impacts of the WTP discharge on
river water quality.”

"Land usein the Sumas River watershed is primarily
agriculture, specifically dairy farming. In most areas,
pasture extends to the banks of the river.”

Beneficial uses were not discussed.

"All sampling stations upstream of the wastewater treatment
plant violated the Class A criterion for fecal coliform
concentrations. It is believed that nonpoint sources from
agricultural activities are causing the violations. Increased
nitrogen concentrations in the Sumas River are due to
nitrogen loads from Johnson Creek. The nitrogen levels
found inJohnson Creek are most likely due to nonpoint
pollution in its drainage, specifically from dairy farming."
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Monitoring

Dates: September 24-25, 1992,
Sites: Five mainstem sites and one tributary (Johnson
Creek).

. Parameters tested: Temperature, pH, conductivity,

dissolved oxygen, chlorophyll a, fecal coliform, total
dissolved solids, hardness, turbidity, biochemical oxygen
demand, nutrients, metals.
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Study Area # 1a

Johnson Creek Watershed

- Reference

Summary

Overdorff, D., 1981. Water Quality Monitoring and
Evaluation Program, Johnson Creck Watershed, Whatcom
County, Washington, Final Report. Western Washington
University, Bellingham, Washington.

"The data collected from this past year’s study show that the
water quality in the Johnson Creek watershed is below State
Class A Standards in many respects. The causes of these
problems can be directly attributed to the improper
management of dairy wastes and the lack of adequate

riparian vegetation throughout the watershed.”

Objectives

Background

Land Use

Impaired
Beneficial
Uses

Water
Quality

To conduct a stream monitoring program to evaluate the
overall effectiveness of conservation practices.

In 1979, the U.S. Soil Conservation Service initiated a
project to improve the water quality in north-central
Whatcom County, Washington. The principal goals to be
accomplished by the project were to improve the water
quality in Johnson Creek to meet state Class A stream
standards, and to improve the wildlife habitat within the
13,450 acre watershed by eliminating the discharge of dairy
waste into the creek. The work documented in this report
was part of this project.

"Throughout its seven-mile length, Jolinson Creek flows
through dairy land. The 50 commercial dairies in the
watershed average about 150 cows per farm.”

The report does not focus on beneficial uses; however it
mentions excessive nutrients causing nuisance growth of reed
canarygrass and stress on fish due to high temperatures, low
dissolved oxygen levels, and siltation of gravel beds.

Class A water quality criteria were violated for tempefature,
pH, turbidity, dissolved oxygen, and fecal coliform.
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Monitoring

Dates: October 1980 to September 1981.

Sites: 12 sites on Johnson Creek and tributaries.
Parameters tested: Temperature, conductivity, pH,
turbidity, dissolved oxygen, alkalinity, algae, invertebrate
fauna, streamflow, fish population estimates, nutrients
(nitrate, nitrite, ortho-phosphate), fecal coliform, total
dissolved solids, chemical oxygen demand.
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Study Area #1a

Johnson Creek Watershed

Reference

Summary

Objectives

Background

Land Use

Impaired
Beneficial
Uses

Dickes, B. and K. Merrill, 1990. Water Quality in the
Johnson Creek Watershed after the Implementation of Best
Management Practices. Washington State Department of

. Ecology, Olympia, Washington,

Water quality in the Johnson Creek Basin was shown to be
impaired due to dairy farming. Water quality as sampled in
this study violated Class A criteria for dissolved oxygen,
fecal coliform, and pH. "It appears that manure continues to
reach creeks in the watershed.”

1) Assess the present water quality of Johnson Creek and its
principal tributaries related to State Class A standards;

2) Locate the source(s) of water quality problems, if any,
and determine the respective water quality impact; and

3) Compare historical water quality data to current
conditions in an effort to assess the effectiveness of BMP
implementation.

A cooperative program to improve water quahty for the
Johnson Creek watershed, Whatcom County, was initiated in
1979 by the Soil Conservation Service, Whatcom
Conservation District, Consolidated Drainage Improvement
District #31, and Ecology. Forty-five farms were involved
in implementing best management practices (BMPs) to lessen
water quality impairment from animal wastes. This study
was to determine if the water quality had improved since the
implementation of the BMPs.

*Land use is dominated by agricultural practices. The local
economy is based predominantly on dairy farming."

Beneficial uses were not discussed.

Page 19



Water
Quality

Monitoring

Water quality violated Class A criteria for dissolved oxygen,
fecal coliform, and pH.

Dates: Once a month during September, October, and
December 1988. and January, February, March, and May
1989.

Sites: 15 stations on Johnson Creek and its two principle
tributaries, Squaw and Pangborn Creeks.

Parameters tested: Temperature, conductivity, pH,

"dissolved oxygen, turbidity, total dissolved solids,

nitrate-+nitrite, ammonia, total nitrogen, total phosphorus,
fecal coliform, chemical oxygen demand, biochemical
oxygen demand. '
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Study Area #1a

Johnson Creek Watershed

Reference

Summary

Objectives

Background

Land Use

impaired
Beneficial
Uses

Water
Quality

Monitoring

Dickes, B., 1992a. Johnson Creek, Whatcom County,
Washmgton Washington State Department of Ecology,
Olympia, Washington.

This abbreviated study showed that water quality standard
violations continued to occur in the Johnson Creek basin.
"Impacts from dairy wastes would explain the elevated FC
and depressed oxygen documented in this abbreviated study.
However, effects from other livestock farms and failing
septic systems are other possible sources."

" This project was conducted as an addendum to the Dakota,

Bertrand, and Fishtrap Creek monitoring project (Dickes,
1992b).

Dairy waste entering surface waters and degrading water
quality has been a historical problem in Johnson Creek
Watershed. The Whatcom Conservation District has been
working to improve water quality in the watershed.

"Land use in the Johnson Creek Watershed is dominated by
agriculture, specifically dairy farming."

Beneficial uses were not discussed.

Class A water quality criteria were violated at all four sites
for fecal coliform, and at three of the four sites for dissolved
oxygen. In addition, ammonia levels at one site equaled the
chronic four-day: criterion.

Dates: Four sampling events during February and March,
1992.

Sites: Four sampling sites.

Parameters tested: Temperature, pH, conductivity, .
dissolved oxygen, fecal coliform, nitrate+nifrite, ammonia.
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Study Area #2

Drayton Harbor Watershed

Reference

Summary

“Objectives

Background

Land Use

impaired
Beneficial
Uses

Water
Quality

Monitoring

Cook, S., 1987. Water Quality in Drayton Harbor,
Whatcom County, Washington. Freshwater Assessments,
Bellingham, Washington.

"Water quality in Drayton Harbor and California and Dakota

- Creeks is close to Class A standards with the exception of

bacterial levels. These were shown to be dramatically high
during the winter storm event and elevated by a summer
storm as well. On average, bacterial levels met Class A
standards in the harbor but were greatly exceeded in the
creeks."”

To provide baseline information prior to development of
Semiahmoo Resort.

The Washington State Department of Fisheries requested the
Semiahmoo Company to monitor Drayton Harbor prior to
developing the Semiahmoo Resort.

Land use was not discussed.

Beneficial uses are not discussed, although shellfish
harvesting restrictions are noted.

Neither of the creeks monitored met the state Class A
criterion for dissolved oxygen from June to October. On
average, the creeks greatly exceeded the state criteria for
fecal coliform at the upstream sites but were within criteria
at the harbor sites.

Dates: August 1985 to July 1986, 19 sampling events.
Sites: 12 sites total, two each on California and Dakota
crecks (of these, one each was not tidally influenced). One
site was outside the harbor in Semiahmoo Bay; the
remaining sites were within the harbor.

Parameters tested: Dissolved oxygen, pH, alkalinity,
biochemical oxygen demand, total dissolved solids, turbidity,
ammonia, nitrate, nitrite, phosphate, temperature,
conductivity, streamflow.
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Study Area #2

Drayton Harbor Watershed

Reference

Summary

Objectives

Background

Land Use

Puget Sound Cooperative River Basin Study Team, 1991a.
Drayton Harbor Watershed, Whatcom County, Washington.
USDA Soil Conservation Service, Olympia, Washington.

"Shellfish beds presently open are threatened by bacterial
contamination. Existing water quality data and resource
information indicates that both commercial dairies and other
livestock farms with poor management and high livestock
concentrations are significant sources of bacterial
contamination and nutrients. Many dairies and other
livestock farms have animals in proximity to unfenced
steams or drainage ditches. These areas are sources of
bacteria, organic nutrients, and sediment.”

To provide the local watershed management committee with
a characterization of the watershed and a description of the
nonpoint sources of pollution and beneficial uses of water in
the watershed.

Whatcom County Council of Governments requested the
Puget Sound Cooperative River Basin Team to study the
watershed. The Drayton Harbor Watershed was ranked

number one by the Whatcom County Watershed Ranking
Committee in December 1988,

Twenty-nine commercial dairies were identified in the
watershed. The commercial dairies are found predominantly
in the eastern portion of the watershed. "Land owned or
rented by these dairies covers approximately 3,800 acres of
the watershed. Dairy operations in the watershed vary in
size from over 1,000 to less than 50 animal units. Most of
the dairies are operated as confinement systems where only
the replacement heifers and dry milk cows are pastured."
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impaired
Beneficial
Uses

Water
Quality

Monitoring

"Livestock are suspected to be one of the major contributors

" to bacterial contamination that over time has led to the

closure of 500 acres of commercial shellfish beds in Drayton
Harbor." Other beneficial uses described in the report
include: fish resources (coho, chum, and chinook salmon;
steelhead and cutthroat trout; pacific herring; smelt;
commercial groundfish; crabs; and clams), wildlife habitat,
wetlands, recreation, and domestic water supply. However,
with the exception of shellfish harvesting, the report does not
tie impairment of these uses to dairies.

This document summarizes water quality monitoring work
done by the Washington State Departments of Health,
Ecology, and Fisheries; Whatcom County Health
Department; and the Institute for Watershed Studies at
Western Washington University. In a study requested by the
Department of Fisheries (Cook, 1987), the water quality was
found to be close to Class A standards with the exception of
bacterial levels. On average, bacterial levels met the Class
A standard in the harbor but were greatly exceeded in the
creeks. The Department of Health conducted a study of the
harbor from October 1987 through June 1988. Based on the
results of this study, the Department closed 500 acres of
shellfish beds to harvest due to elevated bacterial levels, and

feft 150 acres open.

The water quality monitoring information in this report is.a
compilation of historical data and reports. No original

- monitoring was conducted for this study.
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Study Area # 2

Drayton Harbor Watershed

Reference

Summary

Objectives

Background

Land Use

Impaired
Beneficial
Uses

Water
| Quality

Saban, L. and R. Matthews, 1992, Drayton Harbor
Watershed Study Final Report. Huxley College of
Environmental Studies, Western Washington University,
Bellingham, Washington.

"Both the ambient monitoring data and the investigative
sampling indicated that many of the tributaries flowing into
Drayton Harbor, as well as the harbor itself, failed to meet

‘freshwater or marine Class A water quality standards.”

"The objectives of the ambient water quality monitoring
effort were to evaluate the existing water quality at
representative sites in the watershed, to develop a baseline of
water quality data for the watershed, and to develop the
guidelines for long-term monitoring in the watershed." "The
objective of the investigative/remedial action monitoring
effort was to begin to identify the major sources of
pollutants in the Drayton Harbor watershed.”

In 1988, the Drayton Harbor watershed was ranked as the
number one priority watershed in Whatcom County by a
watershed ranking committee comprised of representatives
from local government agencies and affected parties. During
1991-1992, the Whatcom County Council of Governments
subcontracted Western Washington University to conduct
water quality assessments in the Drayton Harbor watershed.
This report describes the results from that water quality
assessment.

Land use was not addressed.

Impaired beneficial uses were not addressed.

"The coliform counts in both crecks were high enough to
pose a potential health hazard." "The nutrient concentrations
in both creeks were relatively high, at least for part of the
year," “The marine coliform counts were generally quite
Tow except during the June 1991 sampling period.”.
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Monitoring

*. .. The total coliform average at site 4, which is near the
oyster beds, exceeded the limit of <70 colonies/100 mL
recommended for shellfish culture.”

Six sites (3 freshwater, two within Drayton Harbor, and one
marine site just outside the channel to Drayton Harbor) were
monitored for stream discharge, temperature (air and water),
pH, dissolved oxygen, total suspended solids, turbidity,

conductivity, total and fecal coliforms, nutrients, and metals.
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Study Area #2

Drayton Harbor Watershed

Reference

Summary

Objectives

Background

Land Use

Drayton Harbor Watershed Management Team, 1994.
Drayton Harbor Watershed Management Plan, Review
Draft. Whatcom County Council of Governments,
Bellingham, Washington.

" Approximately half of the dairies inventoried in 1987 were
having no impact on streams. The other half were observed
to be having different degrees of impact on streams, and
ultimately, the fish habitat they provide. Few of the
commercial dairies were found to have adequate vegetation
along streams or ditches.”

Goals: 1) Protect the beneficial uses in the Drayton Harbor
Watershed which includes Drayton Harbor, California and
Dakota Creeks, and the tributaries of these waters, from
identified sources of nonpoint pollution; 2) Develop a
watershed plan that is economically and politically feasible to
implement; 3) Raise universal awareness of the beneficial
uses of the watershed and the sources of nonpoint pollution
which may affect them; and 4) Establish/identify an agency
to monitor and implement these goals.

In 1988 the Drayton Harbor Watershed was identified as the
county’s priority watershed under the Puget Sound Water
Quality Authority’s nonpoint program. The funding to.
develop the subsequent local watershed action plan was
secured by the Whatcom County Council of Governments at
the request of the Clty of Blaine and the Whatcom County
Council.

According to the report, there are 29 commercial dairies and
four dairy replacement operations in the watershed. "Land
owned or rented by operators of commercial dairies cover
approx1mately 3,800 acres of the watershed. Of this total,
about 87% is used for pasture and hayland with the rest
forested or planted to crops. The dairy operations range in
size from over 1,000 animal units to less than 50. Most of
the dairies operate as confinement systems where only the
replacement heifers and dry milk cows are pastured. Several
of the dairies raise sizable numbers of dairy replacement
stock."”
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Impaired
Beneficial
Uses

Water
Quality

- Monitoring

"Two fish kills have been reported in the recent past, one in
the North Fork (1,000 fish killed) and one in the South Fork
(2,000 fish killed). Both were a result of over application of
dairy animal waste on fields (Puget Sound Cooperative River
Basin Team, 1991)." "Shellfish growing areas had been
closed in 1985 as a result of nonpoint pollution.”

"Water quality information shows elevated levels of fecal

- coliform and nutrients and low levels of dissolved oxygen in

both the California and Dakota Creek basins." ". .. The
commercial farms generate over 85,000 gallons of manure
and the “other livestock” farms generate over 25,000 gallons

* daily. The 110,000 gallons of manure per day is the

equivalent of waste produced by a human population of
155,000." ".. . The sites which had poor water quality in
all three of the categories [FC, nutrients, and dissolved
oxygen] occurred primarily in the California Creek basin in
areas located near commercial dairies."”

The water quality monitoring information in this report is a
compilation of historical data and reports. No original
monitoring was conducted for this study.
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Study Area #2a

Dakota Creek Watershed

- Reference

~Summary

Objectives

Background

Land Use

Whatcom County Conservation District, 1987, Agricultural
Impacts on Water Resources in Dakota Creek Watershed.
Lynden, Washington.

"Dairy operations appear fo contribute point and nonpoint
source pollution to water resources in Dakota Creek
Watershed. The point source pollution on farms is largely
the result of contaminated runoff piped from animal
confinement areas, silos, manure storage stacks, or milking
centers. Nonpoint source pollution results from field runoff
where animal wastes are applied, over-application of
fertilizers and wastes, runoff from animal confinement areas,
and unrestricted access of livestock to streams and
waterways. "

1) To inventory resources in the watershed and conduct on-
site interviews with the major agricultural operators;

2) To identify sources of non-point pollution within the
watershed and prioritize water quality problem areas; and
3) To develop watershed rehabilitation strategies.

This project was part of a long-range program to assess and
document nonpoint source pollution problems in Whatcom
County by the Whatcom Conservation District.

Cited in report: Agriculture is the predominant land use in
the watershed, accounting for 49% of the area.

Watershed dairies: 26
Average farm size: 154 acres
Average number of 1,000 Ib. animal units per farm: 235

Summary of Best Management Practices in the basin:
Number of dairies that have:
Available on-farm manure storage:

6 or more months: 11 (44 %)
3 to 6 months: 3(12%)
1 to 3 months: 3(12%)
less that 1 month: 8 (32%)
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Impaired
Beneficial
Uses

Water
Quality

Monitoring

Milking center drainage pumped to storage: 15; drains to
field, ditch, or stream: 10.

Roof water diverted or partially diverted: 13; contaminated
roof water runoff: 11.

"Dakota Creek watershed is an important shellfish and fin
fish production area. Drayton Harbor provides critical

habitat for the spawning of Pacific herring. Productive

hard-shell clam and geoduck beds lie along the harbor.

Some 500 acres of tidelands near the mouth of Dakota Creek
. are leased as commercial oyster beds. Poor water quality

poses a serious threat to this unique resource.

Dakota Creek is among the most productive lowland salmon
streams in the state, Species commonly fourd in the '
watershed’s streams include coho, chinook, and chum
salmon, as well as steelhead, sea-run cutthroat, and resident
trout."

“Water quality in Dakota Creek is close to Class A standards
with the exception of bacterial levels. These were shown to
be dramatically high during the winter storm event and
elevated by a summer storm as well. On average, bacterial
levels were greatly exceeded in the creek.” (Note: the data
show that dissolved oxygen criteria were also violated.)

No monitoring was done by the Conservation District, but
Appendix C consists of the database from Cook (1987),
which includes one site on Dakota Creek (Site DK04).

Dates: August 1985 to July 1986, 19 sampling events.
Sites: One site on Dakota Creek.

Parameters tested: Dissolved oxygen, pH, alkalinity,
biochemical oxygen demand, total dissolved solids, turbidity,
ammonia, nitrate, nitrite, orthophosphate, temperature,
conductivity, streamflow.
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Study Area #2a

Dakota Creek Watershed

Reference
Summary

Objectives
Background

Land Use

Impaired
Beneficial
Uses

Water .
Quality

Monitoring

Dickes, B., 1992b. Water Quality Screening in the Dakota,
Bertrand, and Fishtrap Creck Watersheds, Whatcom County,
Washington. Washington State Department of Ecology,
Olympia, Washington.

"Water quality standards violations for fecal coliform
bacteria, dissolved oxygen, ammonia, and nitrate appear to
be associated with agricultural land use, particularly
commercial dairies.”

To identify water quality problem areas during wet season
runoff conditions in order to assist in prioritizing areas for
further investigation and targeting of source controls.

Water quality impacts from dairies have been a recurring
problem in this watershed, according to the Whatcom
Conservation District.

"Land use in the Dakota Creek watershed study area is
mixed agricultural, rural residential, and forest.”

Beneficial uses were not discussed.

Class A water quality standard violations for fecal coliform
and dissolved oxygen occurred primarily in the South Fork
where agriculture is concentrated. A potentially toxic
concentration of ammonia was found at one site in the North
Fork. "Poor water quality was coincident with the presence
of commercial dairies and other livestock farms."

Dates: Four sampling events between February 3, 1992,
and March 16, 1992,
Sites: 14 sites in basin.

' Parameters tested: Temperature, pH, conductivity,

dissolved oxygen, fecal coliform, nitrate-+nitrite, ammonia.
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Study Area #2b

Drayton Harbor Watershed

Reference -

Summary

Objectives

Background

Land Use

Impaired
Beneficial
Uses

Water
Quality

Washington State Department of Health, 1995.
Administrative order to reclassify portions of the commercial
shellfish growing area in Drayton Harbor, and associated
Sanitary Survey of Drayton Harbor. Office of Shellfish
Programs, Olympia, Washington.

The new classification scheme changes most of Drayton
Harbor from "Approved" to "Prohibited" status, and is
based on elevated fecal coliform levels.

Notice of reclassificétion of shellfish beds.

For several years, portions of the shellfish growing areas in
Drayton Harbor have been classified as APPROVED for
harvesting. Following a review of water quality data, an
evaluation of pollution sources, and a shoreline survey in
1994, the Office of Shellfish Programs now recommends that
the classification be downgraded.

"As of 1994, there are only 20 commercial watershed dairies
in the Dakota and California Creek drainages, of which 95%
are reported to have adequate farm/manure storage, and 70%
restrict access to streams. Waste applications from these
dairy farms, and poor farm practices on beef and non-
commercial animal farms may continue to represent a
significant source of livestock wastes to receiving water
streams." :

The beneficial use of shellfish harvesting is severely affected
by this administrative order,

"Water quality data indicate that the sampling stations in the
proposed PROHIBITED and RESTRICTED areas in
Drayton Harbor fail to meet the fecal coliform standards set
by the National Shellfish Sanitation Program. A variety of
pollution sources have known or potential impact of water
quality, including: . . . Farm management practices in the
Dakota and Califomia Creek watersheds . . ."
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Monitoring Eighteen sites within Drayton Harbor were sampled for fecal
: . coliform 15 to 19 times between the dates of 1/4/92 and

10/27/94.
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Study Area #3
Lower Nooksack River Watershed and Portage Bay

Reference Cocbrane, M., 1990. Impacts of Nonpoint Pollution on
Fisheries Resources; Lummi Fisheries Technical Report
#91-3; Investigation of Fecal Coliform Bacteria. Lummi
Fisheries Department, Lummi Indian Tribe, Bellingham,
Washington.

Summary "Results of this investigation indicate that fecal coliform
. levels from the Nooksack River can result in elevated levels

of fecal coliform in Portage Bay waters during seasonal
freshet events." "Potential sources of fecal coliform bacteria
in the Nooksack River watershed are: animal wastes from
manure spreading, feedlots, and range animals; and human
fecal material from failed septic tanks, lack of sewage
facilities, or overloaded sewage treatment plants.”

Objectives "The purpose of this investigation was to develop baseline
' data on fecal coliform counts in water samples and in
shellfish tissue samples. Sampling was conducted primarily
during high Nooksack River flows in order to investigate the
effect of Nooksack River seasonal flow on Portage Bay
water quality.” '

Background This study was part of an overall investigation into the
impacts of nonpoint pollution on fisheries resources by the
Lummi Fisheries Department.

Land Use "The lowlands of the lower Nooksack and its tributaries
constitute one of the principal dairy production areas in
Washington State." :

Impaired The focus of this study is bacterial contamination of shellfish
Beneficial " in Portage Bay. "Prolonged high fecal coliform levels in the
Uses lower Nocksack River due to seasonal fréshet conditions

coincided with elevated fecal coliform levels in Portage Bay
clam tissue after a variable period of delay."
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Water
Quality

Monitoring

"Fecal coliform samples taken during this investigation
demonstrated a consistent violation of Class A water quality

standards at all stations.”

During this investigation, 119 water samples from three
locations and 26 clam tissue samples from one location were

tested for fecal coliform from September 1988 to June

1990."
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Study Area #3a

Kamm Creek Watershed

- Reference

Summary

Objéctives

Background

Land Use

Whatcom County Conservation District, 1986a. Agricultural
Impacts on Water Resources in Kamm Slough Watershed,
Whatcom County, Washington. Lynden Washington.

Dairy operations contribute point and nonpoint source
pollution to water resources in the Kamm Watershed. Point
source pollution is largely the result of contaminated runoff
from animal confinement areas, seepage from silos and
manure storage stacks, and discharge of milking center waste
water into waterways. Nonpoint source pollution results
from field runoff where animal wastes and fertilizers are
over-applied, and unrestricted access of livestock to streams
and waterways.

1) Inventory resources in the watershed and conduct on-site
interviews with the major agricultural operators; 2) Identify
sources of nonpoint sediment and dairy waste and prioritize
water quality problem areas; 3) Monitor physical and
biological water quality parameters; and 4) Develop
watershed rehabilitation strategies.

"The Whatcom County Conservation District has been
working with the Lummi Indian Tribe, the Washington State
Department of Fisheries, and the USDA Soil Conservation
Service on a cooperative effort to inventory and assess -
agricultural related impacts in Kamm Slough Watershed.”

*Agriculture is the main industry in the watershed. Dairies,
row crops, berries, nursery stock, and beef are the major
farming enterprises. Dairy operations utilize over 61 percent
of the watershed for pasture, hay, and silage corn
production.

There are 31 dairies located within the basin, with an
average size of 97 acres. The average herd size was 190
1,000-1b. animal units per farm,"
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impaired
Beneficial
Uses

Water
Quality

Monitoring

Summary of Best Management Practices in the basin:
Number of dairies that have:

Available on-farm manure storage:

6 or more months: 6 (19%)
3 to 6 months: 2(6%)

1 to 3 months: 7 (23%)
less that 1 month: 16 (52%)

Milking center drainage pumped to storage: 2; drains to
ditch or stream: 9.

Roof water diverted or partially diverted: 21; roof water
mixes with contaminated slab water: 10.

"The Kamm watershed is utilized by coho and chum salmon,
steelhead, coastal cutthroat, and resident trout, Current
populations of coho and chum salmon are severely
depressed. Factors reducing rearing habitat productivity
include low summer flows, high summer water
temperatures, lack of instream cover and streamside
vegetation, lack of habitat diversity in dredged areas, and
marginal water quality.” :

Neither of the sites met the state Class A standard for
dissolved oxygen or fecal coliform. High fecal coliform
bacteria levels were consistently recorded in Kamm Slough
and "appear to reflect the impact of livestock on the stream
system, Nutrient input into the Kamm Slough occurs
throughout the year at moderate to high levels.”

Dates: Monthly, March 1985 to February 1986.

Sites: 2 sites.

Parameters tested: Temperature, conductivity, dissolved
oxygen, turbidity, total phosphorus, nitrite, nitrate,
ammonia, fecal coliform, streamflow.
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Study Area #3a

Kamm Creek Watershed

Reference

Summary

Objectives

Background

Land Use

lmpéired
Beneficial
Uses

Teira Tech, 1989a. Kamm Slough Watershed: Water
Quality Monitoring Results for 1988-1989. Tetra Tech, Inc,
Bellevue, Washington.

“Water quality in the Kamm Slough watershed is poor to fair
because of historical and current land use practices. For
example, Iarge herds of cattle were observed directly in the
streams, causing bank erosion, disturbance and resuspension
of bottom sediments, as well as direct loading of fecal
material. The spraying of manure on fields near streams
during the winter when soils are saturated was also

observ

1) Monitor and characterize existing physical, chemical and
biological conditions; 2) Identify potential nonpoint sources
of pollution; 3) Provide a basis for the development and
implementation of action plans; and 4) Provide baseline
information with which to evaluate the effectiveness of
source controls.

Kamm Slough was selected as an “"early action” watershed
by the Washington State Department of Ecology based on its
historical degradation and associated impacts on anadromous
species. A Kamm Creek Watershed Management Plan has
been developed for the basin.

Land use was not discussed.

Beneficial uses were not discussed in this report. However,
the following beneficial uses were identified by the Kamm

" Creeck Watershed Management Committee as being actually

or potentially impaired by poor water quality (Whatcom
County Conservation District, 1990): fish habitat, shellfish
habitat, drinking water supply, and recreation.
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Water
Quality

Monitoring

"Water quality in the Kamm Slough Watershed is poor to
fair. Class A water quality standards were violated for fecal
coliform, dissolved oxygen and ammonia. Nutrient’
concentrations in Kamm Slough were relatively high
compared to those in other western Washington lowland
streams . . . and were considerably higher than nutrient
concentrations from four nonagricultural watersheds."

Dates: Monthly from October 1988 to September 1989.
Sites: 5 stations.

Parameters tested: Nitrite+nitrate, nltnte, ammonia, total
phosphorus, fecal coliform, total suspended solids, dissolved
oxygen, temperature, conductivity, pH, streamflow.
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Study Area #3a

Kamm Creek Watershed

Reference

Summary

Objectives

Background

Land Use

Impaired
Beneficial
Uses

Western Washington University, 1994. Kamm Creek

-Watershed Monitoring Project, First Annual Report:

February 1993-November 1993, Final Draft. Institute for
Watershed Studies, Bellingham, Washington.

"These preliminary results suggest that water quality has
improved as indicated by ammonia and total phosphorus
concentrations. However, lower precipitation in 1993 may
also be a factor.” :

"To: 1) compare current water quality conditions to those in
1988-1989, and 2) provide a reliable set of baseline data that
can be used for comparative purposes in future studies.”

"Water quality investigations in the 1980°s (Whatcom
County Conservation District, 1986a; Tetra Tech, 1989a)
revealed that the surface water of the Kamm Creek
watershed was polluted due to extensive dairy farming
operations in the watershed.” . ". . . To improve water
quality conditions, Kamm Creek Watershed Management
Plan was finalized in 1990, and the Plan is being
implemented using Washington State Centennial Clean Water
Funds. In addition, the U.S. Department of Agriculture
designated the watershed as a Water Quality Special Project
through the Agricultural Stabilization and Conservation
Service and made funds available for installing structural
BMPs." ", . . Fifty-nine percent of the improvements are
currently in place at this time." ". .. This is the first
annual report of a 5-year monitoring project.”

"Over 60% of the watershed is used for dairy production
operations and 10% for beef cattle activities; daily animal
waste production is reported to be approximately 58,000
gallons."”

Impaired beneficial uses were not addressed.
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Water
Quality

Monitoring

"Fecal coliform concentrations were high except at the
spring site. Nutrient concentrations were generally lower
than the previous study in 1988-89, except at site 23."

. Low dissolved oxygen during the summer at sites 25
and 27 indicate a high oxygen demand." Class B state water
quality standards were violated for dissolved oxygen at three
of the four sites throughout the summer (April through
October). The standard for fecal coliform was violated at all
sites except the spring site.

Water quality was monitored at four main sites; three of
them had been monitored during the 1988-89 study and the

fourth was an upstream spring site. The sites were sampled
. every other week February 25 to November 30, 1993. In

addition, for two five-week periods during the wet and dry
periods, the sites were sampled twice a week (March 30 -
April 29 and August 17 - September 16). Parameters
measured were streamflow, pH, conductance, turbidity, total
suspended solids, dissolved oxygen, soluble reactive
phosphorus, total phosphorus, ammonia, nitrate/nitrite,
nitrite, and fecal coliform.
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Study Area #3b

Tenmile Creek Watershed

Reference

Summary

Objectives

Background -

Land Use

Whatcom County Conservation District, 1986b. Agricultural
Impacts on Water Resources in Tenmile Watershed,
Whatcom County, Washington. Lynden, Washington.,

"Dairy operations are a major source of point and nonpoint
source pollution in Tenmile Watershed. Point source
pollution is largely the result of contaminated runoff from
animal confinement areas, seepage from silos and manure
storage stacks, and discharge of milking center wastewater
into waterways. Nonpoint source pollution is largely the
result of runoff from fields where animal wastes are applied,
over application of fertilizers and wastes, and unlimited
access of livestock to streams and waterways. Water quality
on balance can be described as marginal throughout most of
the watershed."

1) Inventory resources in the watershed and conduct on-site
interviews with the major agricultural operators; 2) Identify
sources of nonpoint sediment and dairy waste and prioritize
water quality problem areas, 3) Monitor physical and
biological water quality parameters; and 4) Develop
watershed rehabilitation strategies.

From March 1985 to February 1986, the Whatcom
Conservation District worked with the Lummi Indian Tribe,
the Washington Department of Fisheries and the USDA Soil
Conservation Service on a cooperative effort to inventory
and assess agricultural related impacts in Tenmile Creek
Watershed. :

Cited in the report: Agriculture is the main industry in the
watershed, Dairy operations utilize over 25 percent of the
watershed for pasture, hay, and silage corn production,
Several beef operations also utilize sizable acreage for

" pasture and hay production, as do many small acreage

owners who run beef or horses.

Number of dairies: 57
Average farm size: 97 acres
Average number of 1,000 Ib animal units per farm: 154
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impaired
Beneficial
Uses

Water
Quality

Summary of Best Management Practices in the basin:

Number of dairies that have:
Available on-farm manure storage:
6 or more months: 7 (12%)
3 to 6 months: 3 (5%)
1 to 3 months: 7 (12%)
less that 1 month: 40 (70%)

Milking center drainage pumped to storage: 31; drains
to ditch or stream: 21.

Roof water diverted or partially diverted: 25; roof
water mixes with contaminated slab water: 32.

~ Fish habitat was addressed in detail in the report. Almost

the entire watershed is available to anadromous fish. It is
utilized by chum, coho, steelhead, and coastal cutthroat
trout, as well as resident trout. The basin supported large
runs of coho and chum salmon in the early 1900’s,
according to local residents and historical accounts. Current
populations of coho and chum salmon are severely
depressed.

Factors cited as reducing rearing habitat productivity
included low summer flows, high summer water
temperatures, lack of instream cover and streamside
vegetation, lack of habitat diversity in dredged areas, and
marginal water quality.

"High fecal coliform bacteria levels were consistently
recorded in Tenmile Creek and appear to reflect the impact
of livestock on the stream system. Temperature regimes
occasionally exceeded the Class A state standard of 18
degrees centigrade in stream reaches with sparse vegetative
canopy cover. On the average, all creeks in the study area
exceeded EPA criteria for total phosphate. Nutrient input
into Tenmile stream system occurs throughout the year at
moderate to high levels. Water quality on balance can best
be described as marginal throughout most of the watershed.”
(Note: the data showed that Class A criteria were also
violated for dissolved oxygen and ammonia.)
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Monitoring ~ Dates: Monthly, from March 1985 to February 1986.

‘ Sites: 15 sites throughout basin.
Parameters tested: Temperature, dissolved oxygen, pH,
turbidity, nutrients, fecal coliform, streamflow.
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Study Area #3b

Tenmile Creek Watershed

Reference

Summary

Objectives

Background

Land Use

Impaired
Beneficial
Uses

Water
Quality

Tetra Tech, 1980b. Tenmile Creek Watershed: Water
Quality Monitoring Results for 1988 - 1989. Tetra Tech,
Inc. Bellevue, Washington. Draft Report.

“Water quality in the Tenmile Creek watershed can generally
be described as fair, with some areas exhibiting poor water
quality. Historical and current land use practices contribute
to fair to poor water quality. For example, cattle were
observed directly in the streams, causing bank erosion,
disturbance and resuspension of bottom sediments, as well as
direct loading of fecal material. The spraying of manure on
fields near streams during the winter when soils are saturated
was also observed in the watershed.”

1) To monitor and characterize existing physical, chemical
and biological conditions; 2) To identify potential nonpoint
sources of pollution; 3) To provide a basis for the
development and implementation of action plans; and 4) To
provide baseline information with which to evaluate the
effectiveness of source controls. '

Tenmile Creck was selected as an "early action" watershed
based on its historical degradation and associated impacts on
anadromous species. This report’s initial water quality
assessment provided a basis for the watershed action plan
definition of nonpoint source problems and water quality
goals.

Land use was not discussed in this report.

The following beneficial uses were mentioned: fishing,
swimming, boating, fisheries and wildlife habitat, stock
watering, irrigation, and drinking water. However,
impairment of these beneficial uses was not discussed.

" Ammonia-nitrogen concentrations were high at all stations
throughout the study. In comparison with other western
Washington streams, Tenmile Creek exhibited some of the
highest ammonia concentrations observed, as well as
elevated concentrations of other nutrients. Other water
quality problems in Tenmile Creek include high
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Monitoring

concentrations of fecal coliform bacteria, nitrate + nitrite,
and total phosphorus. Temperature did not appear to be a
problem at any station. Dissolved oxygen concentrations
were generally acceptable, except at two stations during the
summer months. Lowest concentrations were 1.1 and

1.5 mg/L at these sites. A third site experienced low

dissolved oxygen concentrations from May through August.”

Class A water quality standard violations occurred for fecal
coliform, dissolved oxygen, pH, and ammonia.

Dates: Monthly from October 1988 to August 1989.
Sites: 8 sites plus 2 storm event sites.

Parameters tested: Nitrate - nitrite, nitrite, ammonia,
total phosphorus, fecal coliform, total suspended solids,
dissolved oxygen, temperature, conductivity, pH,
streamflow.
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Study Area #3c
Bertrand and Fishtrap Creek Watersheds

Reference Whatcom County Conservation District, 1988. Livestock
Impacts on Water Resources in Bertrand and Fishtrap Creek
Watersheds. Lynden, Washington.

Summary "Dairy operations contribute point and nonpoint source
pollution to water resources in Bertrand and Fishtrap Creek
watersheds. Point source pollution is largely the result of
contaminated runoff from animal confinement areas, seepage
from silos and manure storage stacks, and discharge of
milking center waste water into waterways. Nonpoint source
pollution results from field runoff where animal wastes are
applied and unrestricted access of livestock to streams and
waterways."

Objectives 1) Inventory resources in the watershed and conduct on-site
interviews with the major livestock operators; 2) Identify
sources of nonpoint pollution within the watershed and
prioritize water qualify problem areas; and 3) Develop
watershed rehabilitation strategies.

Background The Whatcom Conservation District conducted an assessment
of agricultural impacts on water quality in the Bertrand and
Fishtrap Creek watersheds between July 1987 and October
1988 as part of their long-range program to assess and
document nonpoint source pollution problems in Whatcom
County.
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Land Use

Impaired
Beneficial
Uses

Water
Quality

Cited in the report: Nearly 80% of the land in the Bertrand
and Fishtrap Creek watersheds is devoted to agriculture.
Approximately 75% of this total is used to produce forage
for livestock.

Number of dairies: 104

* Average farm size: 89 acres

Average number of 1,000 Ib animal units per farm 173

Summary of Best Management Practices in the basin:
Number of dairies that have:

Available on-farm manure storage:
6 or more months: 49 (41%)

3 to 6 months: 17 (14%)
1 to 3 months: 17 (14%)
less that 1 month: 37 (31%)

Milking center drainage pumped to storage: 70' drains to
ditch or stream: 31.

Roof water diverted or partially diverted: 89; roof water
mixes with contaminated slab water: 29.

"The fishery resource is the primary beneficial use affected
by water quality problems. Neither Bertrand nor Fishtrap
Creeks provide the fishery resources they once did.
Anadromous species still found in these waters include
chum, coho, and chinook salmon, and steelhead, sea-run
cutthroat trout, resident trout, and Dolly Varden. Farming
activities have adversely affected fishery resources. Runoff
from fields and from areas where animals are confined may
contain manure. Manure lowers the dissolved oxygen in
water and also contains ammonia which is extremely toxic to
fish., Milk-house drains also enter these streams; the
detergents, disinfectants, and milk they contain are all
harmful to fish.”

Water quality was not monitored for this report. However,
the report notes: "Fish kills have occurred in recent years in
the stream along Double Ditch Road and in Duffner Ditch as
a result of poor water quality." '
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Monitoring No monitoring was conducted for this report.
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Study Area #3c¢
Bertrand and Fishtrap Creek Watersheds

Reference ‘Whatcom County Conservation District and the Whatcom
County Health Department, 1990. Report on a Joint Water
Quality Monitoring Project in Bertrand-Fishtrap Creek
Watershed. Lynden, Washington.

Summary : "At least three factors seem to influence fecal coliform
counts.for the samples collected in this project: Counts were
highest where dairy farms were concentrated, Sample
counts were highest downstream from where livestock had
direct access to streams and/or there was visible evidence of
manure laden runoff from fields and livestock confinement
areas after rainfall. Counts were lowest when conditions in
the environment were not suitable for fecal coliform
survival."” '

Objectives Determine the significance of water quality problems, where
and when the problems are most severe, and where the
District’s efforts need to be placed to improve water quality
in the future.

Background "The District had several reasons for undertaking this
project: Livestock wastes, when not properly managed,
pollute both surface and ground water in Whatcom County.
The District, in an effort to correct and/or prevent this
problem, helps farmers improve their waste management
systems. To document this problem the District has written
several reports on the status of livestock waste management,
the latest of which is Livestock Impacts on Water Resources
in Bertrand and Fishtrap Creek Watershed published in the

fall of 1988."
Land Use "There are over 100 dairies in this particular watershed; this
is nearly a quarter of the dairy farms in the county.”
impaired Impaired beneficial uses were not addressed.
Beneficial
Uses
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“Water The geometric mean fecal coliform bacteria counts for each

Quality site ranged from about 100 to 1,100 organisms per 100 mL.

Monitoring Eight sites were monitored for fecal coliform once a month
for 12 months. Flow was also estimated when samples were
collected.
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Study Area #3c

Bertrand and Fishtrap Creek Watersheds

Reference

Summary

Objectives
Background

Land Use

Impaired
Beneficial
"Uses

Water
Quality

Dickes, B., 1992b. Water Quality Screening in the Dakota,
Bertrand, and Fishtrap Creck Watersheds, Whatcom County,
Washington. Washington State Department of Ecology,
Olympia, Washington.

"Water quality standard violations for fecal coliform
bacteria, dissolved oxygen, ammonia, and nitrate appear to
be associated with agricultural land use, particularly
commercial dairies.”

To identify water quality problem areas during wet season
runoff conditions in order to assist in prioritizing areas for
further investigation and targeting of source controls.

Water quality impacts from dairies have been a recurring
problem in this watershed, according to the Whatcom
Conservation District.

"Land use in the Bertrand Creed watershed is mixed
agricultural, rural residential, and forest. Land use in the
Fishtrap Creek watershed is primarily agricultural, with
some residential development.”

Beneficial uses were not discussed.

In the Bertrand Creek watershed, water quality violations for

“fecal coliform, dissolved oxygen, and ammonia were found

in the eastern portion of the watershed, where the majority
of commercial dairy operations are concentrated. In the
Fishtrap Creek basin, violations of water quality criteria for
fecal coliform occurred throughout the watershed.
Depressed oxygen occurred in the ditches draining the
central portion of the study area. Elevated ammonia
concentrations were identified at several sites.
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Monitoring Dates: Four sampling events between February 3, 1992 and
March 16, 1992. '
Sites: 13 sites in Bertrand basin; 17 sites in Fishtrap basin.
Parameters tested: Temperature, pH, conductivity,
dissolved oxygen, fecal coliform, nitrate-+nitrite, ammonia.
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Study Area #4

Silver Creek Watershed

Reference

Summary

Objectives

Background

Land Use

Impaired
Beneficial
Uses

Water
Quality

Silver Creek Watershed Management Committee, 1990,
Silver Creek Watershed Management Plan. Whatcom
County Council of Governments, Bellingham, WA.

"The water quality in the Silver Creek watershed does not
meet the criteria for Class A water. The high fecal coliform
and nutrient levels occurring in Silver Creek and its
tributaries are likely the result of failing septic systems,
improper animal waste management, and direct unlimited
access of livestock to streams."”

"1) Maintain the environment through clean water in Silver
Creek and its tributaries; 2) develop a plan that was
reasonable and which everyone could live with; and 3)
attempt to develop a plan which would not result in added
costs to a single one agency, individual or group.”

Silver Creek was identified as an "early action watershed"
by the Puget Sound Water Quality Authority.

The report identified 12 commercial farms in the watershed
and many non-commercial farms. The Department of
Agriculture mailing list indicates that two dairies are located
in the watershed. '

The report discusses beneficial uses impaired by poor water
quality, including fishery resources, recreational resources,
livestock watering, wildlife habitat, industrial uses, drainage,
irrigation, and public and domestic water supply.

Appendix C consists of a water quality assessment for the

basin. "The dissolved oxygen level of 5.0 mg/L, which is
considered necessary for fish survival, is not being reached
at five of the 12 sites during at least part of the year. The

‘state standard of 100 organisms/100 mL for fecal coliform

bacteria has been exceeded at all but two of the sampling

. stations."
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Monitoring

Twelve sites within the basin were sampled 10 times
between April 4, 1988, and May 5, 1989, for the following
parameters: dissolved oxygen, pH, temperature, fecal
coliform bacteria, total suspended solids, turbidity,
ammonia, nitrate-nitrite, phosphorus (total and soluble
reactive), and specific conductance.
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Study Area #4

Silver Creek Watershed

Reference
Summary

Objectives

Background

Land Use

Impaired
Beneficial
Uses

Water
Quality

Institute for Watershed Studies, 1994, Silver Creek
Monitoring Project, Final Report, June 1991 to June 1993.
Western Washington University, Bellingham, Washington.

"Water quality in the Silver Creek watershed shows no
improvement by chemical analyses between 1988-89 and
1992-93." ‘

"1) To evaluate the effectiveness of implemented source
control programs as recommended in the Silver Creek
Watershed Management Plan; 2) to permit comparisons with
the existing data base obtained for the watershed between
April 1988 and June 1989; and 3) to continue collecting
baseline data through routine monitoring."”

This monitoring was conducted to evaluate the effectiveness
of pollution source control programs recommended by the
Silver Creek Watershed Management Plan,

"Cattle were observed in the stream during sampling at
several sites on different occasions." .Dairy caitle are not
differentiated from other livestock in this report, but the
Department of Agriculture database shows two dairies
located in the upper watershed.

"The dissolved oxygen was too low to support fish during
part of the year."

"The fecal coliform concentrations exceeded standards at

every site at least once during the two-year sampling
program.” "The dissolved oxygen was too low to support
fish during part of the year."
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Monitoring Water quality was sampled at ten sites 19 times during the
year, and 3 additional sites only following a storm event.
During each sampling event, three samples were collected
over a 48-hour period. Parameters measured consisted of
specific conductance, pH, turbidity, total suspended solids,
dissolved oxygen, soluble reactive phosphorus, total
phosphorus, ammonia, nitrate-nitrite, and fecal and total
coliform bacteria. Qil and grease were measured only-for
certain samples collected following a storm event.
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Study Area #b

Samish River Watershed

Reference

Summary

Objectives

Background

Land Use

Robert, V., 1987. Summary of Dairy Waste Management in
the Samish River Watershed, Skagit County, WA. July
1987. Skagit Conservation District, Mt. Vernon,
Washington. _

"Dairy operations are impacting the water quality of the
Samish River through point and nonpoint pollution.
Examples of point source pollution are contaminated runoff
from confinement areas and waste from the milking centers.
Examples of nonpoint pollution are contaminated runoff
from fields during winter application of manure on saturated
ground and animals having uncontrolled access to the river."

1) To evaluate the water quality of the Samish River and
answer the question "Is there a water quality problem in the
watershed?" and 2) To identify agricultural practices,
especially on dairies, that could be improved for a cleaner
Samish River.

"The Skagit Conservation District has been working to
gather information on the water quality of the Samish River
Watershed. The Samish River Watershed is a valuable
watershed with resources assessed at over 218 million
dollars."

Cited in the report: Agricultural areas in the basin are
located mainly within the valleys of the upper watershed and
the broad valley floor of the lower watershed.

Number of dairy farms: 24

Average dairy farm size: 179 acres

Total 1,000-1b. animal units: 8,832

Average number of units per farm: 368
Range of animal units per farm: 64 to 1,198
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Impaired
Beneficial
Uses

Water
Quality

Monitoring

Summary of Best Management Practices in the basin:
Number of dairies that have:

Available on-farm manure storage:
6 or more months: 12 (50%)
3 to 6 months: 2 (8%)
1 to 3 months: 3 (13%)
less that 1 month: 7 (29%)

Milking center drainage pumped to storage: 20; drains to
ditch or stream: 4.

Roof water diverted or partially diverted: 14; roof water
mixes with contaminated slab water: 10.

Dairies that allow direct access to waterway: 5 (21%).

Beneficial uses were not discussed.

Class A criteria for fecal coliform were violated at three of
the four sites tested.

Dates: Four sampling events from January 7, 1987 to June
29, 1987,

Sites: Four sites: two mainstem and two tributaries.
Parameters tested: Fecal coliform, total coliform.
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Study Area #6

Lower Skagit River Watershed

Reference

Summary

Objectives

Background

Entranco, 1993. Lower Skagit River Basin Water Quality
Study, Final Report, November 1993. Bellevue,
Washington.

Dairies were found to be contributing to water quality
problems in the lower Skagit River basin. Dairies, as well
as other nonpoint pollution sources, were cited for elevated
fecal coliform bacteria counts, low dissolved oxygen levels,
and high summer temperatures. Dairies were not singled out
as the main pollution source but were mentioned in
conjunction with other nonpoint pollution sources.

1) To determine existing water quality conditions in the
Skagit River, Nookachamps Creek, and other tributary
streams, sloughs, and drainage networks; 2) To determine
if water quality standards and criteria are being met for
various beneficial uses; and 3) To evaluate the need for
additional point and nonpoint source pollution control in the
study area. :

This document was initiated to address five water quality
issues in the basin: ‘

1) Drinking water supply. The City of Anacortes, which
derives its drinking water from the Skagit River, was
concerned about potential contaminants;

2) Potential for shellfish contamination. Skagit Bay
represents one of the largest commercial shellfish growing
areas in the Puget Sound region. Over 5,400 acres had been
placed on restricted status by the Department of Health
because of elevated fecal coliform levels;

3) Fish Habitat. The Lower Skagit River and its
tributaries, 