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Project Description Summary Information

1) Summary

In the past, determining the source of bacterial contamination in the lower Boise River
watershed was a point of conflict among area residents. Until now, sampling only revealed
the presence of fecal coliform, but offered no clue about the source, which led to finger-
pointing and blame. As the Lower Boise River Water Quality Plan (LBRWQP) approaches
total maximum daily load (TMDL) implementation in FY99, it becomes important for us to
be able to rapidly characterize bacteria sources to prioritize implementation actions and
restoration activities.

The purpose of this project is to use a new and emerging DNA fingerprinting technology to
conclusively assign responsibility for nonpoint sources of fecal coliform in the lower Boise
River, and develop a database that can eventually be used in other affected watersheds. This
new tool is offered by the University of Washington (UW). The project has three primary
objectives:

1. Use the DNA tool to identify nonpoint sources and prioritize restoration actions in
response to the bacteria TMDL for Lower Boise River.

2. Adapt emerging technology for rapid source characterization for use in other
watersheds in Idaho.

3. Develop a database of fecal DNA for Idaho.

2) Background

Almost one-third of Idaho’s citizens live in the lower Boise River watershed (see Figure 1).
In 1992, stakeholders, agency representatives, and interest groups organized to form the
LBRWQP. Together, they share a commitment to develop and implement a phased TMDL
for the lower Boise River. LBRWQP’s key goals include creating partnerships, identifying
problems, establishing priorities, implementing solutions, and measuring progress. Bacteria
levels in the main stem of the Boise River and several tributaries currently exceed the Idaho
Primary and Secondary Contact Bacteria Standard. A bacteria TMDL is therefore required
for the lower Boise River and will be submitted to EPA in December 1998.

Land uses in the watershed include urban, industrial, irrigation, agricultural, and rangeland
activities that influence the watershed as it drains to the Boise River between Lucky Peak
Reservoir and the Snake River. The 1,290-square-mile watershed includes 350,000 acres  of
irrigated farmland. An arid climate (approximately 10 inches of annual rainfall) makes
irrigation a requirement on the majority of the farmland. The large amount of irrigation
required, coupled with reuse of pasture water on irrigated fields, results in the contribution
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of nonpoint fecal coliform bacteria to the river. Much of this bacterial contribution has been
linked to specific agricultural drains.

In the implementation plan development phase of the TMDL process, LBRWQP will focus
restoration efforts on the portions of the watershed with historically high bacterial
contributions. For example, municipal outfalls are well-characterized, and bacteria point
sources from Lucky Peak to Star are not in dispute. Rather, we plan to identify nonpoint
sources in the reaches from Star to Notus and Notus to Parma for TMDL implementation.
Within these two reaches, approximately 16 agricultural drains and tributaries collect runoff
from pastures, irrigated fields, rural areas with septic systems, and areas with high
populations of waterfowl. To rapidly characterize the major sources of bacteria and thereby
prioritize the restoration activities in our implementation plan, we propose to use the DNA
tool to accurately link on-the-ground sources to water quality conditions.

3) Beneficial Uses

Within the watershed, beneficial uses for the lower Boise River include cold and warm water
biota, primary and secondary contact recreation, domestic and agricultural water supply, and
salmonid spawning. The 1994 and 1996 303(d) lists indicate that the cold water biota and
primary and secondary contact recreation uses are not supported in the stream segments from
Star to Notus (PNRS ID 727), and Notus to Snake River (PNRS ID 726). Both segments are
ranked as high priority water-quality-limited segments.

4) Pollutants

The Idaho Division of Environmental Quality (DEQ) lists the lower Boise River segments
from Star to the Snake River as a high-priority water-quality-limited segment for sediment,
nutrients, temperature, dissolved oxygen (DO), and pathogens. Monitoring indicates that
pollutant sources include both point and non-point sources.

This project would address bacteria, specifically fecal coliform, which is an indicator of the
pathogen bacteria. Bacteria affects the beneficial uses of primary and secondary contact
recreation. These uses are impaired in the Star to Notus and Notus to Parma segments of the
river.

5) Treatment

The area impacted by this project is the lower half of the lower Boise River watershed from
Star to Parma, a distance of 30.2 river miles and an area of approximately 1,170 square miles
(748,800 acres). This area is shown on Figure 2.

The application of this source characterization technology also has applicability statewide.
The lessons learned and implemented for the implementation plan development using this
new technology will have direct application for other watersheds in Idaho requiring bacteria
TMDLs.
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Project Description Proposed Implementation of Project

1) Project Goals

The goal of the project is as follows:

This project will provide an on-the-ground, immediate tool for linking instream
bacteria concentrations to nonpoint sources through DNA fingerprinting technology of
fecal coliform; this information will be used to prioritize restoration activities and the
implementation plan development for the bacteria TMDL in the Lower Boise River
watershed.

This goal is easily measured through increased compliance with nonpoint TMDLs. In the
initial stages of TMDL implementation, it is anticipated that fecal coliform levels from
agricultural drains and tributaries will still be high, based on historical data. By determining
the source of the contamination, such as human, cow, sheep, goose, or duck, specific action
plans can be implemented to reduce the bacterial load to the river. Therefore, time and
money will be effectively spent on the correct mitigation measures.

2) Project Schedule

January to April 1999 Allow TMDL submittal approvals to take place.
Develop fecal coliform database and pilot test
the technology.

April to Mid-June 1999 Conduct DNA fingerprinting on two tributaries
that are high contributors of fecal coliform, as
well as two sites in the river.

Mid-June to the end of September 1999 Repeat sampling and testing to confirm source
characterization and resulting action plan
priorities.

3) Other Programs

This project complements two other programs in the watershed: sampling by the Soil
Conservation Commission (SCC) and monitoring by DEQ and WAG for TMDL compliance.
This tool enables stakeholders in the watershed to quickly and accurately determine the
source of fecal coliform bacteria in the river and respond effectively to TMDL requirements
for cost-effective implementation plan development. It will also be a factor in assuring that
implementation plans will achieve the reduction goals of the TMDL.
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4) Organizational Information

The Southwest Idaho Basin Advisory Group (BAG) has designated the LBRWQP as the
watershed advisory group (WAG). The EPA and DEQ support the LBRWQP’s efforts to
develop a plan to address lower Boise River water quality concerns. The group includes
representatives from conservation groups, agriculture, industry, irrigation districts, flood
control districts, and local, county, state, and federal agencies and governments. The
LBRWQP effort is a volunteer water quality improvement program that addresses major
urban, agricultural, industrial, and environmental stakeholders. The project demonstrates an
integrated voluntary approach that can be used in other watersheds. One of the main features
of LBRWQP is that it brings stakeholders together for early buy-in to the planning and
implementation process. Thus, this planning process promotes the cooperation among point
and non-point source groups necessary to meet water quality objectives.

Required NPS Elements

1) Purpose

This project is needed to accurately link bacterial contamination to nonpoint sources in the
watershed. The benefits to the watershed from this project include the following:

1. Immediate characterization of sources for TMDL implementation
2. Accurate linkage of cause and effect for bacterial water quality
3. Improved water quality through TMDL compliance

2) Environmental Stewardship

This project promotes environmental stewardship by assigning responsibility for nonpoint
bacteria contributions. This allows individuals within the watershed to conclusively see the
effectiveness of the best management practices (BMPs) or other improvements.

3) Plan for Monitoring Results

LBRWQP has developed a water quality database for bacteria and other pollutants of
concern through the TMDL development process. Through these sampling and testing
efforts, we have determined what segments of the Boise River and tributaries are most
appropriate for the DNA testing. The DNA fingerprinting rapidly identifies sources and the
responsibility to be assigned for BMPs. Following implementation of BMPs, subsequent
testing will verify the effectiveness of the program. The program’s effectiveness is based on
removing the guesswork of assigning responsibility for TMDL compliance. Solutions can be
defined much more quickly and cost-effectively.
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4) Characteristics

Nonpoint issues are addressed in the categories discussed below.

a) Priority

The lower Boise River contains two segments designated as high priority water quality
segments on the 1994 and 1996 303(d) lists. The lower Boise River is the most complex,
populated, and rapidly growing watershed in the state. The 1,290-square-mile basin includes
350,000 acres of irrigated agriculture and about one-third of the state’s population.

b) NPS Theme

The project addresses the following NPS themes.

1) Successful Solutions.  Using this new technology solves an old nonpoint source problem:
who, in a nonpoint regime, is contributing what bacteria? By identifying whether the fecal
coliform comes from a cattle operation or a septic system, solutions can more easily be
reached to water quality problems.

2) Good Science.  DNA fingerprinting is cutting-edge technology. This science is
appropriate for nonpoint pollution problems because it identifies sources and paves the way
for mutual agreement between individuals and agencies on water quality strategies. (See
attached article—DNA Whodunit, Steve Warblow, CTIC Partners, 1997.)

3) Public Awareness.  This tool educates and informs individuals with property along
agricultural drainages of the positive contributions they can make to curb deposition of fecal
coliform to the river. 

4) Financial Forces and Incentives.  Nonpoint pollution problems on agricultural lands
often stem from a lack of funding to change existing practices. By targeting the causes of
bacterial contamination, individuals can target their spending to solutions that provide
measurable environmental benefits. This allows better spending of limited resources.

5) Regulatory Programs.  This tool allows local stakeholders to evaluate their compliance
with TMDLs. This makes it easier for individuals to comply with the regulations.

c) NPS Category

The primary NPS Category is Agriculture—All.

d) NPS Secondary

The secondary NPS Category is Other—Septic Tanks.
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e) Functional

The functional category is Watershed Project—Implementation.

f) Pollutant Types

Known pollutants include nutrients, sediment, and pathogens. This project addresses one
pollutant of concern; specifically, fecal coliform bacteria.

g) Waterbody Type

Waterbody types include drains, creeks, streams, and rivers.

h) Hydrologic Unit Code

The hydrologic unit code is 17050114.

5) Tasks

The following three tasks are identified for this project:

1. Project Management: technical oversight of project, administration, sample site
selection, data analysis and database entry, and file management

2. Sampling for Fecal Coliform: sample two tributaries and two locations in the Boise
River; request sample analysis for DNA 

3. Bacteria Source Identification: use the sampling results to identify nonpoint sources
of fecal coliform to implement TMDLs, report results to stakeholders and agencies

Task 1: Project Management

The manager of this project will direct project activities and assure that budget and schedule
requirements are met.

Output 1: Project management activities include the following: provide technical oversight
of project, supervise data entry and file maintenance, and track budget and expenses.
LBRWQP would fund project management, and administrative costs within this task will not
exceed 10 percent. Reports will be made to EPA on the progress of the project, and requests
for reimbursement will be processed as part of this task.

Milestone 1: Project kept on schedule and within budget throughout grant cycle. Delivery of
project results to stakeholders and DEQ by October 1999.
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Task 2: Sampling for Fecal Coliform

First, a database of fecal DNA must be assembled and the tool will be pilot tested. Then,
sampling for fecal coliform will take place in four locations in the watershed twice during the
grant year, as described below. The water samples will be sent to a Boise laboratory to grow
fecal cultures. These cultures will be submitted to UW for DNA fingerprinting. A senior
technician will select sites for sampling, determine the sampling time, and oversee equipment
setup and security provisions. A field technician will collect the samples.

Output 1: Collect fecal samples from suspect sources in the watershed. Fecal samples
include cow, sheep, human, duck, and goose. Submit samples to UW. Sample collection will
be conducted by the Soil Conservation Commission (SCC) as an in-kind service. LBRWQP
would fund sample analysis.

Milestone 1: The fecal analysis will be completed by January 31, 1999. The results will be
used to create a database that LBRWQP can use to compare the fecal coliform in the fecal
samples to fecal coliform collected in water samples during the rest of the project.

Output 2: Pilot-test the technology by collecting one water sample from the Boise River
near Parma. SCC will conduct sampling as an in-kind service. LBRWQP would fund sample
analysis.

Milestone 2: Submit one water sample to UW by February 28, 1999.

Output 3: Collect water samples during the high water season from Mason Creek, Indian
Creek, the Boise River near Middleton, and the Boise River near Parma. First, submit
samples to Boise City lab for bacterial culture growth. Then, submit these cultures to UW.
Sample collection will be conducted by the SCC as an in-kind service. Boise City would
grow the bacteria cultures and supply sampling equipment as an in-kind service. This grant
would fund DNA fingerprinting at UW.

Milestone 3: High water season analysis will be conducted between February 14, 1999, and
June 14, 1999. Samples will be collected every other day for a 30-day period; a total of
15 sampling events in each location.

Output 4: Collect water samples during the irrigation season from Mason Creek, Indian
Creek, the Boise River near Middleton, and the Boise River near Parma. First, submit
samples to Boise City lab for bacterial culture growth. Then, submit these cultures to UW.
Sample collection will be conducted by the SCC as an in-kind service. Boise City would
grow the bacteria cultures and supply sampling equipment as an in-kind service.  This grant
and cash from LBRWQP Stakeholders would fund DNA fingerprinting at UW.

Milestone 4: Irrigation season analysis will be conducted between June 15, 1999, and
September 15, 1999. Samples will be collected every other day for a 30-day period; a total of
15 sampling events in each location.
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Task 3: Bacteria Source Identification

In this task, the results of Task 2 are made available to state agencies and stakeholders.

Output 1: Assemble results of sampling and distribute to government agencies and affected
individuals. Results will be summarized in a technical memorandum to all affected parties,
and will be presented to DEQ. This task would be funded by LBRWQP stakeholders.

Milestone 1: Deliver technical memorandum by October 1, 1999. Complete a prioritized
implementation plan for constructing BMPs or other measures to decrease bacteria loads to
the river. Continued monitoring for the effectiveness of BMPs is funded as part of the TMDL
implementation plan and is not part of this grant.

6) Contacts

Charlie Bidondo
Idaho Division of Environmental Quality
1410 North Hilton
Boise, ID 83706
208/373-0502

Don Martin
Environmental Protection Agency 
1435 North Orchard Street 
Boise, ID 83706

Tom Krumsick
CH2M HILL
700 Clearwater Lane
Boise, ID  83713
208/345-5310

Tony Bennett
Soil Conservation Commission
P.O. Box 790
Boise, ID 83701-0790
208/334-2386

Robbin Finch
Boise City
P.O. Box 500
Boise, ID 93712
208/384-3916

7) Budget

The budget developed for this project is based on the tasks described in this grant proposal.
The matching contribution from local sponsors is $32,295.29, which represents 41 percent of
the total grant cost.
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Task
Output/

Milestone Activity Grant Local Total

1. Project
Management

1/1 Management  - $1,326.60 $1,326.60

1/1 Administration  - $363.68 $363.68

1/1 Data Entry; file maintenance  $777.24 - $777.24

2. Sampling for
Fecal Coliform

1/1 Fecal Sample Collection  - $600.00 $600.00

1/1 Fecal Sample Analysis  - $187.00 $187.00

2/2 Pilot Test Water Collection  - $150.00 $150.00

2/2 Pilot Test Analysis  - $375.00 $375.00

3/3 and 4/4 Water Sample Collection  - $9,000.00 $9,000.00

3/3 and 4/4 Technical Oversight  - $1,735.68 $1,735.68

3/3 and 4/4 Bacteria Culture  - $10,800.00 $10,800.00

3/3 and 4/4 DNA Fingerprinting $45,000.00  - $45,000.00

3/3 and 4/4 Shipping  - $1,110.00 $1,110.00

3/3 and 4/4 Travel  - $588.00 $588.00

3/3 and 4/4 Equipment Rental  - $473.75 $473.75

3. Bacteria Source
Identification

1/1 Reporting  - $5,585.58 $5,585.58

1/1 Stakeholder Involvement  $1,061.28 - $1,061.28

Total $46,838.52 $32,295.29 $79,133.81

8) Other

For your consideration, we have attached the following:

1. Two technical articles referenced in this grant proposal

2. Letters from lower Boise River stakeholders that support the grant proposal

Thank you for your consideration of these items.



Technical Article







Letters of Support
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