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PART I
EXECUTIVE SUMMARY

BACKGROUND

The Idaho water pollution control program focuses on nonpoint source pollution using a
watershed approach. Public participation is a major element of this program and is incorporated
through community-based Basin Advisory Groups and Watershed Advisory Groups as required in
the Idaho water quality statute, Idaho Code §39-3601 ef seq. These groups make
recommendations to the Idaho Division of Environmental quality on water quality monitoring,
water quality standards revisions, §303(d) listings, total maximum daily load development, and
other watershed priorities.

The foundation is being laid for two major revisions of the Idaho water quality standards. The
first revision needed is an identification of Idaho water bodies at a finer scale. As this revision is
accomplished, the second revision will designate appropriate beneficial uses for these water
bodies. The new designations will be supported by data and assessments generate by beneficial
use monitoring.

The Environmental Protection Agency has primacy in the permitting of point sources in Idaho.
They do not have the staff to issue new permits or revise and reissue old permits. Major
discharges are inspected annually but minor discharges do not receive this attention. As total
maximum daily loads are developed, all point sources will need to be evaluated.

The nonpoint source pollution program in Idaho is administered on a watershed basis and includes

provisions for public education and technical protocol development. Project emphasis is placed

on management effectiveness, beneficial use monitoring, public awareness, antidegradation, and

the endangered species issues. A program review has been initiated to evaluate how well tasks
relate to the program goal, if they are being accomplished, and if they remain a priority. Each

* agency identified in the 1989 Idaho Nonpoint Source Management Program (Bauer 1989) will

have the opportunity to provide input in this review.

STATE SPECIAL CONCERNS

Special water quality concerns in Idaho include human health and the biotic integrity of our
waters. In the Coeur d'Alene drainage, heavy metals, accelerated eutrophication, and severe
bedload movement impair and threaten beneficial uses and have the potential to affect human
“health. The declining anadromous fish runs, bull trout, and westslope cutthroat trout populations
indicate decreased biotic integrity in Idaho waters. The middle reaches of the Snake River, the
Portneuf River and Cascade Reservoir all have impaired beneficial uses due to nutrient and
sediment pollution.



SURFACE WATER MONITORING

Surface water monitoring activities in Idaho have focused on beneficial uses and ambient water
quality trends. Data from our monitoring is used to document the existence of uses, the degree of
use support, and reference conditions. This monitoring is made up of primarily the collection of
biological and physical data. Our ambient trend monitoring network is designed to document
water quality trends at the river basin and watershed scales through the collection of mainly water
column constituent data. Biological parameters are being added to this network as well. F ifty-six
monitoring stations are currently sampled on a rotating basis to provide data for water quality

trend assessment.

WATER BODY ASSESSMENT

The Idaho Division of Environmental Quality has started a water body identification project to
facilitate water quality assessments, reporting, and standards updating. This project was initiated
through an Environmental Protection Agency grant. The funds are being passed through to the
Idaho Department of Water Resources to develop a geo-referenced database and numbering
protocol. This project is nearly complete.

The Division of Environmental Quality has published (Division of Environmental Quality 1996b) a
water quality assessment guidance document. This document describes a water body assessment
process that accounts for the beneficial uses and criteria currently required in the Idaho water
quality standards. This assessment was used to prepare the Draft 1998 303(d) list.

IDAHO 1998 303(d) RESULTS AS OF 98 UPDATE

%
Total number of segments on 1994 list ' 962 ’
Total number of segments removed from 1994 to 1998 335 -35
Total number of segments added on 1998 127 +17
Total number of segments for 1998 list 744
% difference between 94/98 =23
Total number of miles on 1994 list : 10,656
Total number of miles removed from 1994 to 1998 3,542 -33
Total number of miles added for 1998 list 1,046 +13
Total number of miles on 1998 list 8,160
% difference between 94/98 =23

TMDL's for those segments new to the 1998 list will be scheduled for 2006, after completion of the existing-s;ear court
agreed schedule.



GROUND WATER ASSESSMENT

More than 90% of Idaho's residents use ground water as their domestic water supply. The major
sources of ground water contamination in Idaho are agricultural activities, waste storage and
disposal, mining, and hazardous material transportation. Known and potential ground water
contamination site summaries are presented in Part IV, Chapter 2. The ground water protection
program and activities in Idaho are quite diverse. We have summarized 32 of these in this report.

Ground water quality data in Idaho comes primarily from the Statewide Ambient Ground Water
Quality Monitoring Network and the Public Water Systems. Ground water sampling results are
presented in appendix B. On a statewide basis, the ground water contaminants of greatest concern
are nitrates, pesticides, and volatile organic compound. As more data is collected over time, an
assessment of ground water trends will be made.

IDAHO SOURCE WATER ASSESSMENT

The Idaho Source Water Assessment Plan was developed in response to requirements set forth by
the Safe Drinking Water Act Amendments passed by Congress in 1996. The Safe Drinking Water
Act Amendments require states to assess the water (called source water) from which public water
systems draw to provide drinking water. Once completed, the source water assessments will :
provide information on potential contaminant threats to public drinking water systems. The Idaho
Division of Environmental Quality, in conjunction with its public advisory committee, has
developed the Source Water Assessment Plan to describe the major components of, and the
procedures for, conducting source water assessments. The Source Water Assessment Planisa
dynamic process; it provides a structure for planning and achieving consistent, rational
assessments, while promoting public involvement.

Summary of the Source Water Assessment Process

The Idaho Division of Environment Quality is responsible for ensuring that source water

~ assessments are conducted for all public water system. The assessments include: delineating the
source water assessment area, inventorying potential contaminants within the delineated area,
conducting a susceptibility analysis of the potential contaminants, and informing the public of the
results. These steps are summarized below and detailed in the Source Water Assessment Plan.

The Idaho Division of Environment Quality encourages public water systems to take an active
role in the assessment of their system. In fact, some public water systems may want to perform
part or all of their own source water assessments. Reasons for doing so might include greater
local control, better problem definition and delineation, and potentially better planning and
protection decisions. For those public water systems, the Idaho Division of Environment Quality
will also provide assistance to ensure that they meet minimum requirements set forth by the EPA.
Other public water systems may have already developed wellhead or watershed protection plans.



The Idaho Division of Environment Quality will review those existing plans and determine what
requirements of the Source Water Assessment Plan are met. If shortfalls are identified, the Idaho
Division of Environment Quality will provide assistance or guidance to those public water systems
to help them complete the source water assessment requirements.

The source water assessment process is detailed in ten (10) steps. Each of the major steps in the
source water assessment process is summarized below with details available in the Source Water
Assessment Plan.

Public Participation

Public participation is an important element of the Source Water Assessment Plan. Idaho
employed the use of a citizen advisory committee, quarterly updates for all water systems on the
development of the Source Water Assessment Plan, a point-to-multi point interactive audio/video
workshop, targeted fact sheets, and an extensive formal comment period during the development
and review of its plan. Participating in the planning and implementation phases of the assessment
process will provide citizens and local officials with valuable information to use in local planning
and decision making. Participating in the assessment process may provide communities with the
incentive to develop locally sponsored source water protection efforts.

Collection, Analysis, and Management of Data | /

The efficient collection, analysis, and management of data are essential to the completion of the
source water assessment process. To the maximum extent possible, all phases of the source water
assessment will rely on the use of currently existing information and geographic information
system (GIS) technology.

Notification

Each public drinking water system will be informed when the source water assessment process is
to be initiated for their system. The systems will be requested to provide any information that may
" help in the delineation of their source water assessment area. This notice from Idaho Division of
Environment Quality will also include an initial solicitation of interest from the drinking water
system to participate in the potential contaminant inventory process or to act as the lead for its
assessment.

Delineation Methods

The delineation process establishes the physical area around a well or surface water intake that
will become the focal point of a source water assessment. The process includes mapping the
boundaries of the zone of contribution (e.g., the surface and subsurface areas contributing water
to the well, or surface water intake) into time of travel zones (e.g., zones indicating the number of
years necessary for a particle of water to reach a well or surface water intake). The size and



shape of the source water assessment area depend on the delineation method used, local
hydrogeology, and volume of water pumped from the well or surface water intake.

The Idaho Division of Environment Quality will use three methods to delineate boundaries to
ground water source areas. They are: fixed radius which corresponds to a one year time-of-
travel boundary and used for transient systems; calculated fixed radius method used to determine
a 3-,6-, and 10-year times of travel boundaries when site specific data are not available; and a
refined analytical method used to define the 3-, 6-, and 10-year time of travel boundaries. In the
analytical process, the ground water source areas will be numerically modeled using ground
water flow computer codes that are appropriate for the available hydrogeologic data and
complexity of the aquifer systems being evaluated.

Surface water systems (including springs) represent about five (5) per cent of the total public
water systems in Idaho. Methods that will be used to delineate these systems include a
topographic boundary, streamflow time of travel, and buffer zone. The type of delineation to be
performed will be specific to each source and may consist of a combination of methods. Large
watershed areas will require a practical and cost-effective delineation dependent upon the type of
water body. Springs and surface water sources influenced by ground water are addressed under
the conjunctive delineation method.

Potential Contaminant Source Inventory Procedures | ;

This process involves collecting, recording, and mapping existing data and GIS coverages to
determine potential contaminant sources within the delineated source water assessment area. The
potential contaminant source inventory is one of three factors used in the susceptibility analysis to
evaluate the overall potential contaminant risk to the drinking water supply. The inventory
process goal is to locate and describe those facilities, land uses, and environmental conditions that
are potential sources of ground water or surface water contamination.

Susceptibility Analysis

This process determines the “susceptibility” or risk of each public water system well or surface
water intake to potential contamination within the delineated source water assessment area. It
considers hydrogeologic characteristics, land use characteristics, potentially significant
contaminant sources, and the physical integrity of the well or surface water intake. The outcome
of the process is a relative ranking of three susceptibility categories: high, moderate, and low.
The rankings can then be used to set priorities for source water protection efforts.

Schedule, Report Format, and Availability of Results
The Idaho Division of Environment Quality has developed an implementation schedule for public

water systems to have their assessments done. The agency may use one or any combination of
three methods discussed in the plan.



For each public water system the source water assessment report will be provided in a public
information package. The report will consist of a narrative and one or more maps illustrating the
delineated source water area along with locations of potential contaminant sources. For each
drinking water source, the report will describe the corresponding delineated area, the locations of
potential contaminant sources, the susceptibility analysis, and guidance on interpreting results.

Copies of the final source water assessment report will be distributed and made available for
public review. Public water system consumer confidence reports may be used to notify the
community water system users that a source water assessment has been performed (for small
systems, there are exceptions to this requirement). Assessments are recommended to be reviewed
and updated by the public water systems and the served community at least every five years.
When communities are experiencing rapid population growth and development, assessments may
need to be updated more frequently.

Implementation of a Voluntary Source Water Protection Program

Local communities, working in cooperation with state agencies, can use the information gathered
through the assessment process to create a broader source water protection program to address -
current problems and prevent future threats to the quality of their drinking water. One approach
to protecting source water may be to limit certain types of land-based activities around the source.
Local land use planning and related regulations are within the purview of local governments and
not state or federal entities. Local citizens and governments are uniquely poised to decide what
protection methods are best suited to address their source water protection needs.

Source water protection is the ultimate goal for Idaho. A local protection program should
maximize the use of existing data and draw on local knowledge to develop more detailed
information. Strategies for carrying out local voluntary source water protection programs may
include technical assistance, land use planning, pollution prevention, financial assistance,
implementation of best management practices or other preventive measures, education, training,
demonstration projects and contingency plans. The Idaho Division of Environmental Quality’s
goal through the implementation of source water assessments is to develop information which
enables public water system owners, consumers, and others to initiate and promote actions to
protect drinking water sources. The agency moves toward the goal of protection by encouraging
a proactive approach to protecting and restoring drinking water sources; continuing to improve
methods of informing communities and drinking water systems about contaminants that may
negatively impact drinking water quality, and continuing to refine and target requirements for
drinking water sources with a link to source water protection.



For More Information

To find out more information about the Source Water Assessment Plan, please contact:

Donna West, Chief

Watershed & Aquifer Protection Bureau
Idaho Division of Environmental Quality
1410 North Hilton

Boise, Idaho 83706

Phone: (208) 373-0502

Fax: (208) 373-0576

The Idaho Division of Environmental Quality website at http://www2.state.id.us/deq/water.htm
also contains information on the assessment process. The site includes advisory committee
meeting agendas and minutes, source water assessment fact sheets, draft documents related to the
project, and other material pertinent to the drinking water of Idaho.
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PART II
BACKGROUND

CHAPTER 1. WATER POLLUTION CONTROL PROGRAM

Watershed Approach

The Idaho Division of Environmental Quality (DEQ) believes that pollution reduction from

* nonpoint and point source is best approached on a watershed basis, recognizing that activities
throughout a watershed affect the quality of its water (Clark et al. 1993). The watershed
approach also fosters public and agency partnerships in identifying and devising the best solutions
to water quality problems. In 1995, the Idaho legislature recognized this fact by adopting Idaho
Code §39-3601 et seq. to provide direction for local watershed planning and management.

Under this new law, community-based committees, appointed by the DEQ Director, advise the
DEQ on the coordination of all water quality programs in each of the six major river basins in
Idaho. These committees, called Basin Advisory Groups, include members representing the forest
products industry, agriculture, mining, local government, livestock interests, recreational interests,
environmental interests, non-municipal point source dischargers, Indian tribes and the general
public. Basin Advisory Groups are tasked with making recommendations to DEQ conceming]'
priorities for monitoring, revisions in the beneficial uses designations, categorizing waters not
meeting their beneficial uses as to severity of pollution, suggesting members for local Watershed
Advisory Groups, and prioritizing efforts to improve water quality.

Beneficial use monitoring (Part IIT) will be conducted as needed to determine the appropriate uses
and the status of these uses in a watershed. Methods to determine appropriate uses and their
status include water quality standards in conjunction with biological and aquatic habitat measures.

States are required by §303(d) of the Clean Water Act to periodically identify all their waters not
meeting water quality standards and prioritize them for development of a total maximum daily

- loads (TMDLs). In Idaho, watersheds not supporting their uses are ranked by the Basin Advisory
Group, as high, medium, or low priority. Watersheds designated as "high" priority will be the first
to be targeted for TMDLs. _

These TMDLs describe the water quality problems and set a pollution budget for watersheds with
water quality impaired streams. The DEQ will develop TMDLs with the assistance of other state
and federal agencies and in consultation with the appropriate Basin and Watershed Advisory
Groups. After public review and comment DEQ will submit them to the Environmental
Protection Agency (EPA) for approval and adoption as part of the state's water quality
management plan.

Watershed Advisory Groups consist of all parties with an interest in the water quality of a given
watershed. this includes the development of TMDLs and implementation of a water quality
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improvement plan that follows approval of a TMDL. The groups may include: local and tribal
governments, affected parties, interested residents, and appropriate federal and state agencies.
Watershed Advisory Groups develop a plan on how best to improve water quality and restore
appropriate uses to degraded streams and lakes. These plans include the pollution control
strategies and specific actions needed, an implementation schedule, estimated costs and budgets,
coordination with ongoing water quality planning and management programs within the
watershed, provisions for public involvement, and a method of evaluating the effectiveness of the
action plan in restoring the appropriate beneficial uses. By taking a watershed approach, these
plans can be pro-active in identifying areas of declining water quality before they become a serious
problem and laying out a course of action that can preempt future listing of Idaho waters under
§303(d).

Water Quality Standards Program

Idaho Water Quality and Wastewater Treatment Requirements
Rulemaking Activities 1997-1998

Within the time frame of 1997 - 1998, four rulemaking activities have been initiated. Two of the
rule packages are final rules passed by the Idaho Legislature, one package will go before the State
Legislature in 1999, and the last rule package was rescinded by the Board of Health and Welfare.

The two 1997 dockets (referenced as 16-0102-9701 and 16-0102-9702) are final rules passed by
the Idaho Legislature at the conclusion of the 1998 session. These two dockets address revisions
resulting from EPA’s disapproval of Idaho’s Water Quality Standards in 1996. Rule language
was revised for mixing zones and unclassified waters, additional aquatic life designations were
made to 30 water body units, and temperature criteria for Kootenai River sturgeon and bull trout
were developed. Lastly, Use Attainability Analysis studies were submitted for Blackbird Creek
and West Fork Blackbird Creek supporting the non-attainment of an aquatic life use in each of
these creeks within specified segments.

The 1998 docket; 16-0102-9801, setting a revised arsenic human health standard has received

" approval from the Idaho Board of Health and Welfare and will go before the Idaho Legislature
during the 1999 session. The rule changes the current human health criteria for arsenic to 50 ug/l
for both fish ingestion and water and fish ingestion.

The 1998 docket, 16-0102-9802, set Site Specific Criteria for the South Fork of the Coeur
d’Alene River. This docket was rescinded by the Idaho Board of Health and Welfare because
EPA has not yet withdrawn the National Toxics Rule (NTR) aquatic life criteria for the state of
Idaho. Therefore, the state is still subject to the NTR for aquatic life and cannot, without federal
action, adopt site-specific criteria for toxic pollutants. The proposed rule under this docket has
been vacated.
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Point Source Program

In 1995 the Idaho legislature passed §39-3601 et seq., thus creating a process for establishing
TMDL’s for stream segments of concern in Idaho. This legislation will be quite important to the
existing point source control program in Idaho and will ultimately establish new direction with
respect to treatment goals for point source discharges in the state of Idaho.

The DEQ maintains engineering staff in our regional and central offices to review engineering
plans and specifications for collection and treatment of municipal and industrial wastewater.
These reviews are an important first step in assuring effluent from these facilities will meet water
quality standards and load allocations. The state revolving loan program is the primary source of
funds for improving to publicly owned treatment works.

The DEQ is encouraging water conservation, recycling and non-surface water discharging
treatment facilities. Water reuse and land treatment of wastewater are options being extended to
municipal and industrial wastewater systems. To assure ground water and surface water are
protected, DEQ issues land application permits for these facilities, at this time DEQ has issued
over 100 land application permits.

Since 1988 all mining operations using cyanide to extract ore are required to have a DEQ cyanide
permit. Prior to issuing a permit, an in-depth engineering review is conducted to assure ground
and surface water are protected. Specific monitoring and leak detection requirements are in the
permit. As well as detailed operation and maintenance procedures for each permitted facility.
The need for Cyanide permits will fluctuate with gold prices. -

Point source needs evolve around the issuance of National Pollutant Discharge Elimination
System (NPDES) permits. The EPA is responsible for issuing all permits in Idaho; however, they
do not have the staff to issue new permits or keep up with re-issuing old permits. Minor permits
are not being re-issued or issued for new minor sources. Updated permits are going to be needed
- throughout the state as part of implementing and meeting TMDL'’s.

Another need is for routine inspections and permit updating of the minor NPDES discharges.
Minor discharges make up the majority of the point sources in Idaho. At this time only major
NPDES discharges are inspected annually. Routine inspections and permit upgrades would go a
long way to attain proper facility operation and maintenance.

Nonpoint Source Pollution Control Program

The DEQ is responsible for the overall coordination and implementation of the state’s nonpoint
source program. This program is based on section 319 of the Federal Water Pollution Control
Act, as amended (Clean Water Act). Implementation of the nonpoint source management
program is accomplished through interagency coordination with local, state, tribal, and federal
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natural resource agencies. The nonpoint source program is implemented with assistance from
public advisory committees which provide continuous feedback on the direction and acceptability
of the nonpoint source program strategy.

The nonpoint source control program is based on the feedback loop concept shown in Figure II-1.
Site specific management practices (BMPs) are applied, and monitoring is used to evaluate their
effectiveness. When receiving waters do not support their beneficial uses after the application of
these management practices, changes are implemented. Monitoring continues to ensure the
revised practices are adequate to restore impaired beneficial uses.

Figure II-1. Nonpoint Source Feedback Loop

The nonpoint source program places increased emphasis on the restoratmn of impaired waters
through the following actions:

¢ Implementing management practices associated with approved Total Maximum Daily Loads
- (TMDLs);
¢ Implementing management practices associated with impaired (§303(d)) listed waters;

¢ Institutionalizing the feedback loop components into state and federal natural resource agency
programs;
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¢ Integrating the State §319 Nonpoint Source Management Program Plan as a tool to aid
implementation of the Water Quality Law (Idaho Code §39-3601 et seq.) and other special
program efforts such as the State of Idaho Bull Trout Conservatlon Plan (Batt 1996).

One of the ways that this is accomplished is through grants issued by the state of Idaho from the
nonpoint source program. To date, a number of projects (Figure II-2) involving a wide variety of
nonpoint source contaminants and categories have been funded. In many cases while beneficial
uses are still impaired, improvements needed to restore beneficial uses have been documented.
Idaho will continue to aggressively address nonpoint source pollution through the development
and implementation of TMDLs and other water quality efforts.
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Nonpoint § Technical Assi

The goal of this project is to develop the Division of Environmental Quality's fish community
assessment capability. The project specifically provides technical assistance to the DEQ’s
regional offices and also other agencies, develops monitoring and data assessment methods and
provides technical information to issues that cross regional boundaries (such as §303(d) and
Endangered Species Act issues). This project also implements training and quality assurance
activities to insure that the data collected meets the needs for the development of the state’s
§303(d) and §305(b) reports. To further this work a literature search was completed.
Preliminary data sets of qualitative and quantitative data are being established of potential fish
metrics indicators for assessing the impacts of nonpoint source pollution on beneficial uses. The
project also reviewed the bull trout strategy that is being carried out on federal lands throughout
the state.

Rapid Bi - | Devel

Data has been collected to allow development of aquatic community structure, function, tolerance
and individual condition measurements following Plafkin et al. (1989). These measurements, or
metrics, are being compared with physical habitat structure parameters and water column |, -
parameters to detect which metrics and parameters have the most significant relationships in the
Snake River Plain, Northern Basin and Range and Northern Rocky Mountain ecoregions of
Idaho.

The initial goal of this project was to develop and test a biological assessment program, based on
macroinvertebrate and fish assemblages, for wadeable streams in these ecoregions. Efforts
concentrated on upland and lowland stream types. Lowland streams impacted by livestock
grazing were used for refinement and validation of developed metrics.

This process was used to assess Idaho's waters and prepare the 1998 303(d) list, discussed
- elsewhere in this document. Barbour et al. (1997) revised the Plafkin et al. (1989) document.

Sediment Monitoring Techni Validati

Techniques are being evaluated for measuring flow velocity in egg pockets and the effects of fine
sediment intrusion for spawning redds during the egg incubation period. In addition the
relationship between spawning gravel quality and salmonid survival from time of egg deposition
and the influence of substrate conditions on intrusion of fine sediments during incubation are
being evaluated.

An ion adsorption technique was developed and evaluated as a potential method to estimate
intragravel flow velocities in salmonid redds. Flume studies of ion adsorption by a monobed ion
exchange resin showed that Na and Ca adsorption was significantly related to flow velocity over a
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range of flows from 0.04 to 1.9 cm sec *'. This suggested that adsorption of cations by this resin
when placed in redds may be a potential technique for estimating intragravel flow velocities.

Small bags of resin were placed in artificially constructed redds with different ranges of "fine"
sediment at three spawning sites in Idaho: Payette River (kokanee salmon), Pine Creek
(Yellowstone cutthroat trout), and Salmon River (steelhead). Intragravel flow velocities were
predicted using the calibration curves developed in the laboratory studies. The mean estimated
intragravel flow velocity for the artificial redds was substantially higher than others have reported
in the literature using other techniques.

In four of the six field experiments there were significant increases in adsorption of Ca and Na
with increasing percentages of fine sediment in the artificial redds. It is hypothesized that
increasing percentages of fine sediment include larger proportions of silts and clays that provide
exchangeable cations when directly in contact with the resin bags. These cations in the sediments
negate the utility of ion adsorption technique for determining intragravel flow velocities in redds.
A complete discussion of this work is available in "Evaluation of an ion adsorption method to
estimate intragravel flow velocity" (Clayton et al. 1994).

The influence of initial substrate condition on intrusion of fine sediments during incubation was
evaluated using artificial redds at the three spawning locations mentioned in the preceding
paragraph. The three species spawning at the locations represent spring, summer and fall
spawners which are subjected to different streamflow and sediment transport rates. The amount
and size distribution of sediment over the incubation period was measured in egg baskets which
initially had various known particle size distributions representing a range of conditions from low
to high percentages of fine sediments. Intrusion of sediment was also measured in clean gravels.
placed in intrusion buckets at each spawning reach. .

Intrusion amounts and size distributions were influenced by the spawning season and the geology
of the watershed. Increases in fines in the egg baskets only occurred at the spring spawning site,

- where more sediment is:transported during high spring streamflows. At this site there were
significant differences in sediments, withthe "low" fines category accumulating the most fines. A
discussion of these studies is available in "The influence of initial substrate condition on intrusion
of fine sediment during incubation" (King and Thurow 1994).

Additional field work conducted in 1994 included evaluation of sediment size distribution in
Yellowstone cutthroat redds and surrounding substrate in the Yellowstone River at the Buffalo
Ford spawning area. This was part of a cooperative study with the Gallatin National Forest and
U.S. Fish and Wildlife Service to determine relationships between embryo survival and the
composition of spawning substrate. Tri-tube freeze cores were taken from twenty redds in late
June. . The information from this site will be used along with similar data from other spawning
reaches in Idaho representing different salmonids to address sampling considerations for
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characterizing spawning gravels and to develop téchniques to predict fine sediment concentrations
in egg pockets by sampling surrogate locations.

Following completion of an interim nonpoint source metals water quality remediation plan or
TMDL for the South Fork Coeur d'Alene River and its tributaries, DEQ began implementation of
the provisions of this plan. The main focus of the plan is:

* implementation of demonstration projects which permit assessment of metals loads reductions;
* monitoring of both the metals loads and project effectiveness; and ;
* development of the site specific science necessary to develop site specific metals criteria.

A demonstration prdject to reduce metals loads through water management was implemented by
DEQ at the Success Mill site. The agency cooperated with the EPA and Hecla Mining Company
in completion of demonstration remedial projects at the Interstate and Success Mill sites.

The two water years of metals load monitoring required by the TMDL was completed by the end
of September 1994. An additional year of data will be collected to accurately quantify the metals
loading characteristics of the South Fork and its tributaries. Project effectiveness monitoring,
developing information on metals load reduction and percent load reduction, has been completed
for one year at the Interstate and Success Projects. Pre-project monitoring has been completed at
the proposed sites of the Ninemile Creek Tailings Removal, Elizabeth Park and Canyon Creek
Flats Tailings Removal projects. These data will be used to fashion a more comprehensive water
quality remedial plan in the next year.

The interim plan identified the potential need for site-specific metals criteria to set a more
accurate goal for the comprehensive TMDL. In cooperation with the EPA and Hecla Mining
Company, DEQ helped develop a consensus and later the funding by the State to support the site-
- specific science necessary to assess and/or develop site-specific metals criteria. Implementation of
the interim TMDL developed in federal fiscal year 1994 continued through this project year. The
Ninemile Creek removal of 26,000 cubic yards of jig tailings was completed and the Canyon
Creek mine tailings removal project begun. Effectiveness monitoring is being coordinated with
Superfund activities to help reduce the long term cost and possible duplication of efforts by
various state and federal resource agencies.

Work continued on the development of the site specific data necessary to set clean up standards
that will protect the beneficial uses. Coordination with Superfund cleanup activities also
continued. All the components necessary to develop the comprehensive TMDL are available or in
development. Based on the updated metals loading information, the contributing sites were
identified and metals and sediment load reduction estimates are being used to formulate a full
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scale TMDL. The final TMDL will be used to drive water quality remediation of the South Fork
Coeur d'Alene River.

The Panhandle Health District, the local partner in the project, completed an update of the on-site
wastewater disposal systems currently operating around the lake. Based on these results and data
developed on the periphyton growth of several bays of Lake Coeur d'Alene, Blue Creek Bay was
selected as the site for application of the demonstration with Mica Bay chosen as an alternate.

More staff time was required than expected on the Lake Coeur d'Alene planning process. As a
result, the project's time table has slipped behind schedule. An extension of the project for one
year has been requested of EPA. A new time table will mesh closely with the implementation of
the Lake Coeur d'Alene Plan action items to the benefit of both projects.

The primary environmental stewardship activity during FY94 was to coordinate the program for
Water Quality 2000, a state-level agricultural water quality conference held in Boise, Idaho, in
January 1994. The purpose of the conference was to provide Idaho's farmers and ranchers with
an up-to-date focus on critical issues regarding agricultural pollution and management. Over two
hundred attended the conference which featured eighty-five speakers and was highly successful;
three fourths of survey respondents (61) rated the overall conference as "excellent" or "very
good."

The conference was sponsored by the Idaho Association of Soil Conservation Districts (IASCD),
U.S. Environmental Protection Agency, Idaho Division of Environmental Quality, Cooperative
Extension System-University of Idaho, Idaho Soil Conservation Commission and USDA Soil

- Conservation Service. Representatives from the Idaho Waters Users Association, Idaho Council
on Industry and the Environment, and the Environment Group participated in program planning.

During the year, support was also provided on water quality issues through: publishing a
quarterly newsletter in partnership with the IASCD; aiding the Lemhi, Pahsimeroi and East Fork
of the Salmon River Model Watershed Project establish a quarterly newsletter, develop a slide
presentation, fact sheets, etc.; facilitating the development of information and education standards
for State Agricultural Water Quality Program projects; promoting the Resource Conservation and
Rangeland Development Program and the new Idaho Agricultural Pollution Abatement Plan; and
aiding dissemination of information regarding a proposed Watershed Improvement District.

A major effort has been to get the 51 soil conservation districts to incorporate the watershed
approach into their five-year planning cycle. Efforts have focused on producing a semiannual
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newsletter distributed to all members of the soil conservation districts, conduct public tours of
selected watersheds to observe problems and discuss how the watershed approach enhances water
quality solutions. This effort will ultimately be molded into the Soil Conservation Commission’s
strategic plan and should further enhance and promote sensible water quality solutions.

Another aspect of this year’s information and education efforts was the hosting of the 1995
National Envirothon. This meeting brought high school students from twenty states to compete
in an environmental education program. All aspects of the competition went smoothly and the
final Envirothon survey results are being tallied.

Im: ntation

The Idaho Water Quality Status Report and Nonpoint Source Assessment (Division of
Environmental Quality 1989) identifies silviculture as one of the nonpoint source activities
affecting Idaho's waters. The Idaho Nonpoint Source Management Program (Bauer 1989) and
Forest Practices Water Quality Management Plan (Bauer et al. 1988) describe two major
components of DEQ's forest practices program as reviewing management effectiveness and
developing water quality standards or setting water quality criteria.

/
The objectives of the 1996 forest practices audit were to assess the extent to which the Idaho
forest practice rules are being implemented and to assess whether the management practices
function as intended when properly implemented and maintained. Based on these findings, the
audit team made recommendations for rules and administrative revisions. The primary findings
and recommendations deal with rule implementation, rule effectiveness and road maintenance.
The Team also addressed a number of other issues having an impact on water quality that do not
directly pertain to the Idaho forest practices rules.

Forest Practices Rule Implementati

+ The rate of forest practices rule implementation was evaluated by dividing the number of instances
where a rule was implemented by the number of instances where it was applicable. The Team
found that the forest practices rules were implemented at a rate of 97% statewide. This was a
higher rate than found in the 1988 and 1992 audits. When an Idaho forest practices rule was not
implemented or maintained, it was a road rule (Rule 040) 69% of the time.

The Team recommend more preoperational inspections be conducted, particularly on non-
industrial timber sales. Additionally, the Team suggested a mandatory operator certification
program for loggers with a history of non-compliance be implemented and existing educational
materials be made readily available to the public.
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Forest Practices Rule Effectiv

The audit team evaluated rule effectiveness by assessing individual rule effectiveness and by
pollutant delivery to streams or stream channels. On an individual rule basis, they found that
when properly implemented and maintained, the practices described in the forest practices rules
were effective 99% of the time. The team also found that half of the timber sales audited had
sediment being delivered to streams or stream channels as a result of forest practices activity.
This apparent inconsistency can be attributed to management practice design, construction,
maintenance, rule interpretation and other factors. The impact of this sediment delivery on the
beneficial uses of the streams within these sale areas was not assessed.

The team recommend the Idaho forest practices road rule (Rule 040) be modified to account for
differences in geologic stability between the Belt Supergroup and the batholitic granites.
Suggested changes for Rule 040 are provided in appendix G. In general, they found that one or
two practices described in the rules may be adequate on stable ground but that multiple practices
are required to reduce sediment delivery in unstable situations.

Miscell Findi

/
The evaluation of rule implementation, rule effectiveness and pollutant delivery fulfills the first
two objectives of the forest practices audit. However, an evaluation strictly focuses on a rule-by-
rule assessment of forest practices does not address all of the issues encountered in the 1996
audit. The issues listed have been identified through discussions and observations of the audit
team and timber sale representatives. These issues include: maintenance responsibility on mixed
ownership (i.e. home sites, state, county, recreation) roads; grazing and mining water quality
impacts; pre-FPA logging; road-closure breaching; water quality and fire management conflicts;
culvert and road-fill compaction; variances; cumulative effects of timber sales and other land uses;
and administration of the road planning rules.

- Not all of these issues can be addressed by the Forest Practices Act. However, since the integrity
of a stream is influenced by all of the activities in its watershed, these findings are pertinent from a
water quality perspective. For the most part, these issues do not suggest the need for a rule
change, but an increased application of current rules and programs.

P i ek Wat jon

This project deals with the installation of best management practices to improve water quality on
Paradise Creek. Effluent from the University of Idaho’s aquaculture laboratory, beef and dairy
cattle operations, and urban storm water runoff constitute the major nonpoint source pollutants
affecting Paradise Creek. The construction of an artificial wetland redirects the polluted runoff
through the surface water system and naturally removes the organic matter, sediment and trace
metals through microbial metabolism and plant tissue uptake. A subsurface system was also
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designed and incorporated into the wetlands to compare treatment efficiency of the two systems
especially under the harsh freezing conditions of the northern Idaho winters.

This project, involves the riparian restoration of two miles of Marsh Creek, a major tributary to
the Portneuf River that is a high priority §303(d) listed waterbody. Efforts by the Idaho Fish and
Game, Natural Resources Conservation Service, local ranchers, the University of Idaho
Agriculture Research Station, and DEQ should show dramatic improvements in water quality and
restore the fish and wildlife to levels not seen in the area for years. By protecting the riparian
areas of Marsh Creek from the long term damage done by range cattle the project hopes to
demonstrate that the wise use of land and water management can be productive for both
commodities. '

The project also includes a strong information and education aspect that will demonstrate riparian
management through local classroom tours and the establishment of 30 permanent photo point
posts. The photo points will be used to document the anticipated changes in Marsh Creek and
demonstrate that long term commitments are needed to accomplish the instream water quality
goals involved with riparian restoration. ' )

The purpose of this project is to reduce or prevent nonpoint pollution within the Hatwai Creek
watershed. The project provides a hands-on learning experience for the involved agencies and
valuable practical application guidelines for future projects in the area. This watershed was chosen
due to its impact on the lower Clearwater River and communities of Lewiston and Clarkston. A
series of educational workshops and presentations on management practices have been made at
the local elementary schools within the district during the 6th grade Environmental Awareness
Days and to a local fly-casting society. The monitoring plan for Hatwai Creek has been finalized

- and sample site selection is underway.

C Lake Watersh

The Cocolalla Lake Association initiated this one year project to address the problem of nonpoint
source pollution in the watershed and its relationship to the water quality in Cocolalla Lake. This
effort will focus on a drainage by drainage evaluation and a prioritization of those drainages so
that specific management practices can be initiated on those basins deemed to be causing the
greatest resource damage. To date, Fish Creek and Cocolalla Creek have been identified as the
highest priority drainages and remediation efforts are currently being designed. The long term
project goals are water clarity to three meters and conditions such that all state designated
beneficial uses are supported.
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The project includes a strong information and education component and the Cocolalla lake
Association has seen strong public support for the project since its inception. The project is also
being coordinated with the state’s agricultural water quality program to insure that any
duplication of effort is reduced by the separate projects. Representatives from the Cocolalla Lake
Association reside on both planning teams to maintain communication between the projects.
Additionally, strong volunteer monitoring efforts are underway utilizing residents of the Cocolalla
Lake vicinity. The local high school is also currently researching available grant funds for the
development of a permanent class room curriculum for water quality sampling of the lake waters.

This project is designed to demonstrate, and propose for adoption, a method of managing
stormwater and riparian areas so future land development will not further impair lake water
quality. The short term goals of this project are to increase awareness of how stormwater affects
lake water quality and to propose more effective stormwater regulations for Kootenai and Bonner ,
Counties. The long term goals are to maintain or improve the water quality and fisheries of
Northern Idaho lakes and their tributaries. Due to dissatisfaction with the existing stormwater
regulations in Kootenai County, and a mandate from the Kootenai County Commissioners, work
on the Kootenai County ordinance began earlier than planned. The proposed regulations will ,
require native vegetation buffers, peak stormwater flow design for a 25-year storm, and a no net
increase in phosphorus performance standards for all new development.

Information on sediment and phosphorus export from roads and residential/commercial
development, on phosphorus removal efficiencies of stormwater, and on road improvement
methods has been identified and gathered. This data will be useful for quantifying stormwater
impacts and treatment efficiencies for the new regulations. A demonstration project is also
current being developed to demonstrate that those measures being proposed can, in fact, be
achieved.

The §319 Non Point Source (NPS) program grant has provided critical support and resources to
the confined feeding operation (CFO) program in south central Idaho. Implementation of the
§319 NPS program has provided resources to ensure that adequate design, construction, and
operation of animal waste management facilities are being accomplished to protect surface and
ground water quality in the Mid-Snake River watershed. The CFO program has addressed _
nonpoint source problems through an ongoing pollution prevention and control efforts. The CFO
waste management program is and continues to be a high priority in south central Idaho.
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Major project products include:

o development and implementation of the Idaho Guidelines for Confined Feeding Operations
(Palmer 1993);

coordination/cooperation with CFO industry and local, state, and federal agencies;

review and approval of thirty-six animal waste management system plans;

provided technical assistance on one hundred seventy-two CFO facilities;

conducting inspections/site visits on one hundred twenty-three CFO facilities; and
development of enforcement referrals for EPA on recalcitrant CFOs that are in violation of
state and federal laws and rules.

The primary objective of this project is to protect ground and surface waters from the cumulative
effects of waste products generated from confined animal feedlot operations in south central
Idaho. The project is based on joint participation and cooperation with the DEQ, local county
commissioners and county planning and zoning boards, Idaho Soil Conservation Commission,
Natural Resources Conservation Service, Cooperative Extension Service and local cattle and
dairy producers. This year, the program has accomplished 14 plan and specification reviews, 20
animal waste management system plan and specification reviews, 56 site and facility inspections,
provided technical assistance to 94 confined animal operations operators, and responded to more
than 125 complaints regarding existing confined animal feedlot operations. Additionally, the
project has provided information and educational opportunities for both the confined animal
operations industry, College of Southern Idaho students and the general public.

This project provides watershed resource restoration activities on priority watersheds on both
state and tribal lands. The project focuses primarily on the use of structural and vegetative
conservation practices to control excess surface water runoff from agricultural and road
maintenance activities. To date, the project has installed 25 gully sediment/water basins and

. associated grassed waterways and riparian areas in the most critical project-arcas. Twenty-five
additional structures are planned for 1996. Post implementation monitoring is built into the
project and being coordinated with efforts from the State Agriculture Water Quality Project to
avoid unnecessary duplication.

Informational and educational opportunities are being provided by both the city of Plummer
Water Quality Forum, Lakeside Middle School and local businesses with a special emphasis being
placed on carrying out Project WET at the Desnet Tribal School. Local meetings plus area field
trips are planned for the spring of 1996 to visit construction/remediation sites from 1995.

22



This project is to identify the maximum allowable nutrient load to Pend Oreille Lake from
controllable external sources that will be consistent with the Clark Fork - Pend Oreille Basin
water quality study. This study is part of a three-state effort, including Idaho, Washington, and
Montana, to demonstrate the feasibility of dealing with nonpoint nutrient sources on a voluntary
basis while water quality is still acceptable. Data collected from past volunteer monitoring efforts
is being analyzed to determine the current lake conditions in an area proposed for future
development. This data will also be used for the development of a voluntary TMDL.

Idaho Homestead Assessment System

The ultimate goal of this project is to develop and start an interactive educational program that
will help rural Idaho farm owners and non-farm owners protect surface and ground water quality.
Specifically, the project has focused on the creation of a home assessment worksheet that can be
completed by the owner. This assessment is then reviewed by a local environmental professional
and the owner is instructed as to what subsequent changes might be made in common everyday
practices to protect surface and ground water sources. The project has also developed a series of
public information flyers regarding various management practices for rural Idaho residents. The
home assessment worksheets and informational brochure are currently being tested in two Idaho
communities with known surface or ground water problems. These results will be analyzed and
final adjustments made to the home assessment worksheets. Additional work is planned for 1996
as the USDA Natural Resources Conservation Service has received an Ameri-Corp grant to help
establish the program statewide.

Minidoka/Cassia Ground Water Monitod

The §319 National Monitoring Program Ground Water Project Minidoka/Cassia Ground Water
Monitoring, provides ground water quality monitoring support for the USDA Snake River Plain
- Water Quality Demonstration Project. The demonstration project covers over 1,946,000 acres in
south central Idaho. It consists of two sets of paired, five acre plots located within the
demonstration project's most vulnerable area for ground water contamination. Monitoring wells
and vadose zone soil water sampling devices are being used to evaluate the effects of USDA
recommended conservation practices on ground water nitrate concentrations. Results from the
monitoring will be used to make management recommendations throughout the USDA project
area.

The overall goal of the demonstration project is to decrease nitrate concentrations and pesticide
detections in ground water through the adoption of conservation practices on agricultural lands.
Conservation practices of primary interest include irrigation water management, nutrient
management, crop rotation, and pesticide management. The main objective of the paired field
network is to provide information to evaluate the effectiveness of the applied practices. Ground
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water, soil and soil moisture samples are being analyzed for nitrate and pesticides. We hope to
determine if implementation of selected practices results in statistically significant changes in
ground water nitrate levels and pesticide detections.

The conservation practice being evaluated at the "F" paired fields is crop rotation and its effect on
nutrient leaching. A common crop rotation in the project area is from alfalfa to two years of
beans. Beans, as with alfalfa, are a nitrogen fixing crop which will not use much of the nitrogen
released to the soil from the previous year's alfalfa crop residue. The current practice has the
potential to allow soil nitrogen levels to accumulate and be available to leach to ground water.
The USDA Agricultural Research Service currently recommends following alfalfa with barley or
oats. This practice allows the grain crop to utilize the residual nitrogen from the previous years
alfalfa, thereby reducing the amount of nitrogen available for leaching.

The conservation practice being evaluated at the "M" paired field is irrigation water management
and its effect on nutrient leaching. Petiole testing and soil sampling during the crop growing
season typically dictates fertilizer application rate and timing. Restricting nitrogen inputs based on
plant demands and soil content has been shown to reduce nitrogen leaching. However, if
irrigation water applications are mismanaged, nitrogen will leach while plant tissue and soil
analysis continue to suggest additional nitrogen is needed. The USDA Cooperative Extension -
System recommends sprinkler irrigation applications at 12 hour intervals rather than the common
practice of sprinkler irrigation applications at 24 hour intervals. This practice allows nitrogen to
remain in the crop root zone longer for plant uptake rather than leaching to ground water.

Installation of ground water monitoring wells and initial field instrumentation were completed in
April 1992. Data collection from these stations has been performed monthly with additional work
completed on an as-needed basis. During 1993, uncontrollable land owner complications required
revision of the original implementation schedule. This delay has allowed additional baseline
monitoring as recommended earlier by the National Monitoring Program guidance (EPA 1987a).

- In 1994, efforts focused on evaluation of spatial variability within the two paired fields. A geo-
statistically designed vadose zone sampling program including collection of soil and soil water
samples is being implemented at both paired field sites. The vadose zone sampling program will
be important in the interpretation of the ground water data. Soil samples were used to determine
grain size distribution and spatial variability. A soil type probability map has been developed from
this data to predict soil type locations within the fields. Additional soil samples were collected at
the surface of the fields immediately following fertilizer applications. A nitrogen content
probability map was developed to provide information on the spatial distribution of the nonpoint
nitrate sources for each paired field site. A probability map to evaluate the spatial distribution of
hydraulic conductivity also was developed for both sites from measured field values. This
information has been used to statistically determine the location for instaliation of the soil water
samplers at the paired field sites.
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Monitoring continues to provide baseline ground water quality data in this project. The data is
being compiled and stored in STORET and the demonstration project's central data base. Changes
in ground water quality as a direct result of conservation practice implementation has not been
recorded. Documented improvements in ground water quality as a result of changes in
agricultural practices will likely take several more years of extensive monitoring to obtain.

Protecting Idaho's ground water by predicting it’s vulnerability to contamination is the primary
goal of the 319 Ground Water Vulnerability Mapping Project. Ground water vulnerability
mapping is based on hydrogeologic susceptibility and contaminant loading potential. Ground
water vulnerability categories are assigned to aquifers based on numerical ratings for variables
such as depth to ground water, soil type, and recharge volume. This project continues work
initiated in the late 1980s to assess the vulnerability of ground water of the Snake River Plain
aquifer in southern Idaho. The remaining project task is to develop and publish a geographic
information system (GIS) based, statewide ground water vulnerability map.

Project activities have included statistical verification of the vulnerability rating scheme applied to
southern Idaho, development of a vulnerability map at the 1:24,000 scale to determine statistical
differences between map scale, and completion of GIS vulnerability data layer components for
creation of a statewide ground water vulnerability map in the future.

Project accomplishments can be divided into two distinct areas, products and information. The
generation of GIS data layer coverage for the various hydrogeologic features and land use
patterns applicable to ground water quality protection are products which are very valuable for
future use in a wide array of applications. Information obtained through application of the
vulnerability rating scheme to other areas in the state and the statistical evaluation of existing
vulnerability determinations identifies factors with varying levels of importance. The verification
process showed a statistically significant, weakly linear association with nitrate levels for the

* eastern Snake River Plain. The same relationship was not found in two other parts of the state
where the system was evaluated at the regional level. Lack of data was a problem for the
verification analyses. The dependent variable in the analysis was nitrate observations. The small
number of nitrate samples and their uneven temporal and spatial distributions preclude making
definitive conclusions about statistical relationships between the rating system and ground water
contamination by nitrates. Whether total nitrate levels are the most appropriate dependent
variable to assess is not known. Nitrate observations were chosen because of the relative
availability of data compared to data on chlorides, bacteria, pesticides, or other water quality
parameters. There may be relationships between independent variables and other water quality
parameters which were not tested due to the lack of data.
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In state fiscal year 1995, the DEQ funded five new implementation projects bringing the total
State Agricultural Water Quality Program (SAWQP) projects funded to forty-eight
implementation and eight planning projects. This represents approximately $40 million allocated
by the State and more than $10 million in participant cost-share allocations for this program to
address agricultural nonpoint source pollution. To date, more than 1,000 cooperators have treated
nearly 400,000 critical acres with management practices to reduce pollution from nonpoint
sources under SAWQP. Additionally, 44 implementation and four planning projects are in the
development stages and will be implemented as funds become available.

In December 1995, the Director of the DEQ established an Agricultural Water Quality Team.
The teams’ goal is to review SAWQP and to outline its role under the new water quality statute
(Idaho Code 39-3601 et seq.) The program has been an important and effective tool throughout
the State for addressing nonpoint source pollution from agriculture. It is and will continue to be
an important component of the State’s arsenal to meet the water quality challenges posed
throughout Idaho. Recommendations from the Agricultural Water Quality Team will be used to
maintain the program as a leading component of the State’s nonpoint source pollution planning
and implementation efforts. )

Clean Lakes

Nonpoint sources are the leading cause of degradation of water quality in Idaho lakes. The State
has completed six diagnostic/feasibility studies; one project is ongoing; and one project was
recently funded. All have implicated nonpoint sources as causing faxlure to fully support or
threaten, beneficial uses.

The federal §314 Clean Lakes Program was the primary source of funding to implement lake
management plans and control nonpoint source pollution. However, the elimination of program
- funding has forced Idaho to review other funding mechanisms or set back implementation
schedules until available funding can be found.

Significant events in this reporting period included the completion of the Cocolalla Lake, Henry’s
Lake, and the Williams Lake Phase I and Winchester Lake Phase II projects. Each of the Phase I
projects is presently awaiting final review by EPA. Presently, DEQ is completing its contract
obligations for all projects by entering all data into STORET and is moving to close out the §314
contracts. No further activities are anticipated with the federal §314 Clean Lakes program unless
additional funds are allocated.
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Tribal Coordination

According to the EPA Guidelines for Preparation of the 1996 State Water Quality Assessments
(305(b) Reports) (Environmental Protection Agency 1995), tribal governments are encouraged to
develop the capacity to access and report on the quality of their water resources. Each of the
major tribes in Idaho has been developing surface and ground water quality programs, DEQ is not
including tribal or reservation water quality narrative in its 1996 §305(b) report. The DEQ will
continue to work closely with each of the tribes through its water quality programs to ensure that
the goals of the Clean Water Act are met throughout the State.

Publications, Reports and Presentations

Following is a selected list of water quality publications, reports and presentations by Idaho
Division of Environmental Quality staff during 1996 and 1997. The list shows the diversity of
projects being worked on. The list also serves as a reference for anyone requiring more
information or copies of the material. See Clark (1998) for a more complete listing of DEQ water
quality related publications and presentations.

Water Quality Status Reports
116. Ingham, M.J. 1996. Lower Payette River agriculture irrigation water return study and
ground water evaluation, Payette County, Idaho 1992-1993. Idaho Department of

Health and Welfare, Division of Environmental Quality, Boise. 211 pp. [originally listed
as WQS Report #115] '

117. Schuld, B.A. 1996. WQSR, East Fork of the South Fork of the Salmon River (Valley
County), 1979-1995. Idaho Department of Health and Welfare, Division of
Environmental Quality, Boise. 94 pp.

118. Boyle, L. 1996. Ground Water Study of the Lower Boise River Valley, Ada and Canyon
Counties, Idaho.

Water Quality Summary Reports
32. Stewart, D. 1996. Big and Little Creeks, Idaho County, Idaho 1991-1992.
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G { Water Quality Technical R
7. Howarth, R. 1996. An Evaluation of Bacteria in Ground Water near Mountain Home,
Elmore County, Idaho. 36 pp.

8. Howarth, R. 1997. An Evaluation of Bacteria in Ground Water in Prairie, Elmore County,
Idaho. Idaho Division of Environmental Quality, Boise Regional Office, Boise. 38 PP-

9. Not issued.

10.  Boyle, L. 1997. Ground Water Investigation of Nitrate and Pesticides in Northwest Ada
County, Idaho. Idaho Division of Envi;onmental Quality, Boise Regional Office, Boise.

21 pp.

Division of Environmental Quality. 1998. The Big Payette Lake Water Quality Council. Big
Payette Lake Management Plan. Division of Environmental Quality, Boise, ID 46 PP |

Idaho Division of Environmental Quality Beneficial Use Reconnaissance Project Technical
Advisory Committee. 1996. 1996 Beneficial Use Reconnaissance Project Workplan.
Idaho Division of Environmental Quality, Boise. 52pp.

Idaho Department of Health and Welfare. 1996. 1996 water Body assessment guidance: a stream
to standards process. Idaho Department of Health and Welfare, Division of
Environmental Quality, Boise. 109pp.

Idaho Division of Environmental Quality Beneficial Use Reconnaissance Project Technical
Advisory Committee. 1997. 1997 Beneficial Use Reconnaissance Project Workplan.
Idaho Division of Environmental Quality, Boise. 149pp.

Idaho Division of Environmental Quality. 1997. Forest practices water quality audit 1996. 1996
Forest Practices Audit Team, Idaho Division of Environmental Quality, Boise. 94pp.

Clark, W.H. 1997. List of water quality reports for distribution. Idaho Division of Environmental
Quality, Boise. 26pp. -

Clark, W.H. 1997. Index of published reports and articles. Idaho Division of Environmental
Quality, Boise. 38pp.
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Division of Environmental Quality. 1999 Prelimifiary Draft, Idaho source water assessment plan.
Division of Environmental Quality, Boise. '

Reports Resulting from DEQ § { Proi

Royer, T.V. and G.W. Minshall. 1996. Development of biomonitoring protocols for large rivers
in Idaho, Annual Report. Stream Ecology Center, Department of Biological Sciences,
Idaho State University, Pocatello. 55 pp.

Stream Ecology Center. 1997. Field protocols for bioassessment of large rivers in Idaho. Stream
Ecology Center, Idaho State University, Pocatello. 8 PP

Abstracts of Presented Papers and Posters

Brandt, D. 1996. Water quality conditions in Billingsley Creek, Gooding County: Analysis of
 water chemistry data from 1972 to present [abstract]. In: Sixth Annual Nonpoint Source
Water Quality Monitoring Results Workshop, January 9-11, Boise, ID. Idaho Division of
Environmental Quality, Boise. p 21.

Cardwell, J. 1996. Groundwater vulnerability mapping [abstract]. In: Sixth Annual Nonpoint
Source Water Quality Monitoring Results Workshop, January 9-11, Boise, ID. Idaho
Division of Environmental Quality, Boise.

Cardwell, J. 1996. Snake River plain water quality demonstration project regional groundwater
monitoring program, preliminary findings [abstract]. In: Sixth Annual Nonpoint Source
Water Quality Monitoring Results Workshop, January 9-11, Boise, ID. Idaho Division of
Environmental Quality, Boise. p 22.

Courtright, J. 1996. From GPS and GIS, an overview [abstract]. In: Sixth Annual Nonpoint
Source Water Quality Monitoring Results Workshop, January 9-11, Boise, ID. Idaho
Division of Environmental Quality, Boise. p 18.

Hoelscher, B. 1996. Biocriteria development for the Northern Rockies Ecoregion [abstract]. In:
Sixth Annual Nonpoint Source Water Quality Monitoring Results Workshop, January 9-11,
Boise, ID. Idaho Division of Environmental Quality, Boise. p 31.

Hoelscher, B. 1996. Waterbody Assessment Guidance: How to use biological assessment data to

classify waterbodies [abstract]. In: Seventh Annual Biological Assessment Workgroup,
November 5-7, Astoria, OR. EPA Region 10, Seattle, WA.
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Ingham, M., D. Blew and E. Cowley. 1996. Vegetation and stream channel responses to
modified livestock grazing on Boulder Creek, Idaho [abstract]. In: Sixth Annual Nonpoint
Source Water Quality Monitoring Results Workshop, January 9-11, Boise, ID. Idaho
Division of Environmental Quality, Boise. p 20-21

Mebane, C. 1996. Aquatic ecosystem assessment: An example of a weight-of-evidence approach
[abstract]. In: Sixth Annual Nonpoint Source Water Quality Monitoring Results
Workshop, January 9-11, Boise, ID. Idaho Division of Environmental Quality, Boise. p9-
10.

Mebane, C. 1996. Variability in dissolved and total metal concentrations in a mine-impacted
stream: Implications for bioavailability [abstract]. In: Sixth Annual Nonpoint Source Water
Quality Monitoring Results Workshop, January 9-11, Boise, ID. Idaho Division of
Environmental Quality, Boise. p 34.

Mebane, C. 1996. Variability in dissolved and total metal concentrations in a mine-impacted
stream: Implications for water quality regulation [abstract]. In: Sixth Annual Nonpoint
Source Water Quality Monitoring Results Workshop, January 9-11, Boise, ID. Idaho
Division of Environmental Quality, Boise. p 33. )

O’Dell, I, T.R. Maret, and W.H. Clark. 1996. An integrated monitoring approach to Idaho’s
statewide surface water quality network. Journal of the Idaho Academy of Science.
32(%%):43.

Woodhead, Sean. 1996. BURP macroinvertebrates [abstract]. In: Sixth Annual Nonpoint
Source Water Quality Monitoring Results Workshop, January 9-11, Boise, ID. Idaho
Division of Environmental Quality, Boise.

Zarroban D.W. 1996. Biological assessment and water quality. In: Idaho Chapter of the
American Fisheries Society 1996 Annual Meeting. February 29 - March 2 Coeur d'Alene,
ID. Idaho Chapter American Fisheries Society, Coeur d'Alene. ’

Zaroban, D.W., and W_H. Clark. 1996. FishID workshop. In: Idaho Chapter of the American
Fisheries Society 1996 Annual Meeting. February 29 - March 2. Coeur d'Alene, ID. Idaho
‘Chapter American Fisheries Society, Coeur d'Alene.

Zaroban, D.W., W.H. Clark and L. Fore. 1996. Within habitat unit sampling variability for
macroinvertebrates in the Boise River Basin, Idaho [abstract]. In: Sixth Annual Nonpoint
Source Water Quality Monitoring Results Workshop, January 9-11, Boise, ID. Idaho
Division of Environmental Quality, Boise. p 6.
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Zaroban, D.W. and W.H. Clark. 1996. Within habitat unit sampling variability for
macroinvertebrates in the Boise River Basin, Idaho [abstract]. In: Seventh Annual
Biological Assessment Workgroup, November 5-7, Astoria, OR. EPA Region 10, Seattle,
WA.p14. :

Allen, M. 1997. Effectiveness and comparison of erosion BMPs in Southwest Idaho [abstract].
In: Seventh Annual Nonpoint Source Water Quality Monitoring Results Workshop,
January 7-9, Boise, ID. Idaho Division of Environmental Quality, Boise. p 26.

Clark, W.H. 1997. Basic ecological studies and planning of non-timber forest resources. Invited
speaker for “ler. Simposium Internacional Sobre Recursos Forestales no Maderables y
Combate a la Desertificacion, June 11-13, SEMARNAP, Ensenada, Baja California,
Mexico. '

Clark, W.H. 1997. Macroinvertebrate cold water indicators: preliminary findings [abstract]. In:
Eighth Annual Biological Assessment Workgroup, November 4-6, McCall, ID. EPA
Region 10, Seattle, WA.

Clark, W.H. 1997. Macroinvertebrates as indicators of temperature in Idaho Streams. Seminar
presented at Centro de Investigacion Cientifica y de Educacion Superior de Ensenada,
November 21, Ensenada, Baja California, Mexico.

Edmondson, M. 1997. Comparison of Wolman and zig-zag pebble count methods [abstract]. In:
Seventh Annual Nonpoint Source Water Quality Monitoring Results Workshop, January 7-
9, Boise, ID. Idaho Division of Environmental Quality, Boise. p 32.

Harvey, G.W. 1997. Nonpoint source TMDLs, models and challenges [abstract]. In: Seventh
Annual Nonpoint Source Water Quality Monitoring Results Workshop, January 7-9, Boise,
ID. Idaho Division of Environmental Quality, Boise. p4.

Hoelscher, B. 1997. Waterbody assessment guidance - a stream to standards process [abstract].
In: Seventh Annual Nonpoint Source Water Quality Monitoring Results Workshop,
January 7-9, Boise, ID. Idaho Division of Environmental Quality, Boise. p 4-5.

Maguire, T. 1997. The use of impervious area as an environmental indicator for urban and
urbanizing watersheds [abstract]. In: Seventh Annual Nonpoint Source Water Quality
Monitoring Results Workshop, January 7-9, Boise, ID. Idaho Division of Environmental
Quality, Boise. p 22-23.

Maret, T.R., 1. ODell and W.H. Clark. 1997. An integrated monitoring approach to Idaho's
statewide surface-water-quality network [abstract]. In: Seventh Annual Nonpoint Source
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Water Quality Monitoring Results Workshop, January 7-9, Boise, ID. Idaho Division of
Environmental Quality, Boise. p 37.

Mebane, C.A. 1997. Biomonitoring of streams in eastern Idaho: Evaluation of abiotic and biotic
indices [abstract]. In: Seventh Annual Nonpoint Source Water Quality Monitoring Results
Workshop, January 7-9, Boise, ID. Idaho Division of Environmental Quality, Boise. p 32.

O’Dell, I, T.R. Maret, and W.H. Clark. 1997. An integrated monitoring approach to Idaho’s
statewide surface water quality network. Inland Northwest Water Resources Conference,
April 28-29, Spokane, WA.

Zaroban, D.W., and W.H. Clark. 1997. Fish ID workshop. In: Idaho Chapter of the American
Fisheries Society 1997 Annual Meeting. February 26 - March 1. Boise, ID. Idaho Chapter
American Fisheries Society, Boise.

Zaroban, D.W. 1997. Now that we have some fish data, what do we do with it? [abstract]. In:
Eighth Annual Biological Assessment Workgroup, November 4-6, McCall, ID. EPA
Region 10, Seattle, WA.

Zaroban, D.W., W H. Clark, and L.F. Fore. 1997. Within habitat unit sampling variability for
macroinvertebrates in the Boise River Basin, Idaho [abstract]. In: Seventh Annual
Nonpoint Source Water Quality Monitoring Results Workshop, January 7-9, Boise, ID.
Idaho Division of Environmental Quality, Boise. p 31.
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CHAPTER 2. STATE SPECIAL CONCERNS

Lewiston Regional Office
See Chapter 8 for discussion of the Winchester Lake (TMDL Subbasin Assessment and Loading

Analysis)

The Lewiston Regional Office encompasses the lower Salmon, lower Snake and Clearwater River
basins. Water quality concerns in these basins include support of anadromous fish (steelhead
trout, chinook salmon and sockeye salmon) runs, bull trout populations and surface water
supplied drinking water systems. This region currently has 252 water quality limited water bodies
on the 1994 EPA 303(d) list for Idaho. Four of these water bodies (Paradise Creek, Winchester
Lake, Cottonwood Creek and Jim Ford Creek) are required to have TMDLs developed. Within
this region, water quality impairments are typically caused by excessive nutrients, elevated water
temperatures, and sediment from forest, mining, grazing, and agricultural activities. Anadromous
fish are also affected by hydroelectric power facilities acting as migration barriers. The Nez Perce
Tribal Reservation is located within the North Central Idaho Region and encompasses several
water quality limited streams requiring TMDLs be established. This situation will require a
mutually acceptable agreement be established between the State of Idaho, EPA and the Nez Perce
Tribe to coordinate completion of TMDL development and implementation activities. )

Coeur d’Alene Regional Office
Coeur d'Alene Basin

The Coeur d'Alene basin, located in the Spokane River drainage, covers approximately 3,700
square miles with land types varying from high prairie and Palouse hills to forested mountains.
The basin includes: Coeur d'Alene Lake, the South and North Forks and main stem Coeur d'Alene
River, lateral lakes along the Coeur d'Alene River, the St Joe and St Maries Rivers and their
various tributaries and the Spokane River. The waters of the basin feed the Spokane River

- drainage and provide thirty three percent of the recharge to the region's sole source aquifer. This
aquifer supplies drinking water to over 400,000 people in northern Idaho and eastern Washington.

Three significant environmental concerns exist. These are the accelerated eutrophication of Coeur
d'Alene Lake, the presence of trace (heavy) metals throughout the watershed of the South Fork
Coeur d'Alene, Coeur d'Alene River and Lake and severe bedload movement in the North and
South Fork Coeur d'Alene Rivers and the Middle St Joe River as a result of watershed de-
stabilization: The presence of these three conditions poses significant management problems.
Metals, nutrients and sediments impair or threaten beneficial uses and metals can potentially affect
human health.

The Coeur d'Alene Basin Restoration Project was created and started in the fall of 1991 under a
Memorandum of Agreement between the Coeur d'Alene Tribe, State of Idaho and EPA. The
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project is addressing environmental concerns including water quality, hazardous waste, human
health and fish and wildlife. A long term approach stretching into the 21st century is combined
with short term actions designed to address specific problem areas and to demonstrate cost
effective solutions. The State, USGS and Coeur d'Alene Tribe have lead the cooperative
development of a plan to manage Lake Coeur d'Alene for nutrients. One goal of the plan is
containment of metals contaminants deposited in the lake sediments by controlling the
eutrophication through nutrient reductions. Priority areas of the lake and its tributaries have been
identified based upon monitoring results. These locations are targeted for nutrient reduction
measures.

The Silver Valley along the South Fork Coeur d'Alene River has been developed over the past

100 years for mineral extraction and processing. This mining has left a legacy of metal (cadmium,
lead and zinc) contaminated wastes and tailings in the river and its tributaries and along their
floodplains. Metals contamination has been transported downstream to the Coeur d'Alene River
and Lake. Metal source control in the Silver Valley has been addressed through an interim mine
waste remediation plan or TMDL which allocates a group of metals load reducing projects. Six
projects to date have been initiated by industry, DEQ, EPA and the Silver Valley Natural
Resource Trustees. A priority list of additional actions has been developed. Pre- and post-project
water quality monitoring data used to determine project effectiveness will help design future |,
metals load reducing projects.

Work is beginning to address sedimentation in the Coeur d'Alene and St. Joe River systems which
has resulted from watershed de-stabilization. The problem has been defined by Forest Service
hydrology and fisheries staff as resulting from hydrologic modification of the water yield as the
result of forest harvest roads. A problem assessment effort is underway which should result in a
model TMDL to address these water quality impacts.

- Trace (heavy) metals loading diagrams have been developed based on two water years of data
collected from the Coeur d'Alene Basin. These diagrams suggested a number of locations and
cleanup problems which could be addressed with minimal remedial investigation. Sites for
demonstration mine waste remedial projects were selected and a priority list developed by the
participants in the Coeur d'Alene Basin Restoration Project. The South Fork Coeur d'Alene River
Problem Assessment (Harvey 1993) was revised to include the newer loading information and an
interim TMDL inclusive of mine waste remedial projects was fashioned by a work group.
Remedial projects in Ninemile Creek (Interstate, Success and the Ninemile Tailings Removal),
Canyon Creek (Canyon Creek Tailings Removal and Tamarack Removal) and the South Fork
(Elizabeth Park) have been implemented. A project effectiveness monitoring plan has been
implemented since 1994 to gather pre- and post-project water quality data.
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A problem assessment has been developed for the Coeur d'Alene River and its associated lateral
lakes and wetlands. The assessment indicates that wildlife habitat use is not fully supported.
Additional information is required to fully assess the scope of the impact and develop remedial
strategies. Information is expected to be forthcoming from a federal and tribal Natural Resource
Damage Assessment effort. The final assessment will guide remedial actions and management of
mine wastes affecting the Coeur d'Alene River and its associated lateral lakes and wetlands.

Twin Falls Regional Office
See Chapter 8 for discussion of the Lake Walcott and Upper Snake/Rock TMDL (Subbasin
Assessment and Loading Analysis)

Middle Snake Ri

The middle reaches of the Snake River (Milner Dam to King Hill) have traditionally been called
Idaho’s working river. The Mid-Snake has a history of agricultural uses which have caused low
flows and high nutrient levels. The Mid-Snake Nutrient Management Plan (NMP) process was
initiated after many river valley residents expressed concern over the deteriorating water quality
conditions in the river. The DEQ organized an effort with industry and community leaders in the
Middle Snake Watershed Planning Area to draft a plan under Idaho’s Nutrient Management Act
which would comply with Clean Water Act requirements.

The plan participants are organized into four committees. These committees are the General
Public Advisory Committee (over 100 members), the Executive Advisory Committee (20-30
members), the Technical Advisory Committee (20-30 members) and the Legal Advisory
Committee made up of staff from the Idaho Attorney General’s Office.

The six major industry groups drafted an NMP for their specific industry and addressed how their
practices could be changed to improve and maintain water quality in the Mid-Snake. The majority
of the industries have implemented management practices as soon as the Executive and Technical
- Advisory committees agreed that the practices were both feasible and effective in improving water
quality. The NMP is currently in a negotiations phase. The DEQ is coordinating efforts between
EPA and the industries to resolve the issue of a full TMDL for point and nonpoint pollution
sources.

The overall goal of the NMP is to improve water quality in the Mid-Snake River under sustainable
economic development. Three main sub-goals have been identified: 1) full implementation of
industry NMPs within five years of NMP implementation; 2) attainment of state water quality
standards for excessive nutrients (mainly phosphorus), nuisance vegetation, dissolved oxygen and
water temperature that support cold water biota within 10 years of final NMP approval and 3)
establishment of a working committee to determine flow requirements for water quality and water
quantity improvements. :
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The Idaho Legislature has funded the Mid-Snake NMP process since 1995 for monitoring work
under the Nutrient Management Act. The EPA has provided funding for a technical planner to
work on the NMP. Industry participants have funded substantial monies to incorporate
management practices for water quality improvements. Because of the success of the public’s
involvement in the NMP process, the Legislature has drafted and passed water quality bills that
require public and private participation in a basin advisory process.

Pocatello Regional Office
See Chapter 8 for discussion of the Portneuf River TMDL (Subbasin Assessment and Loading
Analysis)

Portneuf River

The Portneuf River remains a high priority watershed in the Pocatello Regional Office. There are
currently four SAWQP projects and three 319 projects completed or in progress in the Portneuf
watershed. Sediment, nutrients, bacteria, and Pocatello municipal storm water discharge are the
major concerns regarding Portneuf River water quality. Erosion & agriculture related problems
continue to influence water quality in key areas, including major tributaries Marsh Creek and
Rapid Creek. : | )

Bear River

Some segments of the Bear River exhibit both flow related and sediment/nutrient related
problems. The flow regime is greatly influenced by both irrigation demands via the Bear
Lake/Mud Lake storage complex and hydroelectric facilities on the main stem. According to
recent water quality monitoring, at least one major tributary, Thomas Fork Creek, serves as a
major nutrient source to the river. Many of the tributaries are influenced by agriculture and, to a
lesser extent, forest practices. Four distinct segments of the river between the Wyoming and Utah
borders exhibit stream bank erosion problems. Beneficial use reconnaissance monitoring

- continues in the watershed. A major SAWQP planning project was recently completed on
Thomas Fork Creek.

Boise Regional Office

See Chapter 8 for discussion of the Cascade Reservoir Phase Il Management Plan; Lower Boise
River TMDL; Lower Payette River TMDL; and Middle Fork Payette River TMDL (Subbasin
Assessment and Loading Analysis)

Cascade Reservoir

Historically, Cascade Reservoir supported a healthy aquatié community, and up until recently was
the most popular fishery in the state according to the Idaho Department of Fish and Game
(IDFG). Increasing development and a continued influx of nutrients from point and nonpoint
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sources have resulted in water quality degradation in the reservoir. These impacts are
compounded by the reservoir's large size and relatively shallow depth (25 feet average depth).
The most recent data indicates high phosphorus contributions from the surrounding watershed
have caused and will continue to cause significant deterioration of water quality in the reservoir.
Continued inputs of phosphorus and fluctuations in water level within the reservoir have led to
eutrophic conditions. Water quality in Cascade Reservoir is a subject of public concern due to
continuing occurrence of noxious algal blooms, increased growth of aquatic weeds and frequent
fish kills. In the summer of 1993, a severe out break of toxic blue-green algae caused the death of
23 cattle after they drank water from the reservoir. A public health advisory was also issued
advising the public to avoid contact with the reservoir. Ingestion of these algal toxins by humans
causes gastroenteritis and can be fatal. Contact with the skin causes severe skin irritation. Even
though phosphorus loads decreased in 1994 by almost two-thirds, the reservoir continued to
experience poor water quality due to low flows, decreased dissolved oxygen, warm water
temperatures and internal recycling of nutrients. These conditions placed tremendous stress on
the reservoir's fish population. A substantial fish kill occurred and a fish salvage effort was
initiated. These water quality indicators demonstrate that designated beneficial uses of the
reservoir are not fully supported. Due to obvious degradation in the reservoir and increasing
public concern, measures are necessary to address these problems.

Idaho Falls Regional Office
See Chapter 8 for discussions of the Lemhi TMDL and Upper Henry's Fork (Subbasin
Assessment and Loading Analysis)

The Idaho Falls Regional Office includes portions of the upper Snake River basin and the upper
Salmon River basin in eastern and central Idaho. Almost all municipal drinking water supplies in
this area are from groundwater. Awareness of groundwater nitrate contamination is an area of
increasing public and awareness and concern, particularly in the agricultural community of
Ashton.

- A trend of increasing nitrate concentrations in groundwater in the Ashton area has caused public
concern. Following reports in 1996 of nitrates in wells exceeding drinking water maximum
contaminant level (10 mg/l), the Division of Environmental Quality, U.S. Geological Survey, and
other cooperators began a study to characterize regional groundwater nitrate concentrations.
Results have shown that nitrate in municipal supply well has increased from less than 3 mg/l in
1964 to about 6.5 mg/1 in 1976 to about 10 mg/l in June 1997, and nitrate concentrations in
private wells ranged from <1 to 30 mg/l. Areas with elevated concentrations appear to be linked
to fertilizer applications, rather than other potential sources such as potato waste, septic systems,
or natural sources. The IDEQ, USGS, NRCS, Idaho Soil Conservation Commission, and the
citizen Soil Conservation District are collaborating to expand the investigation, and to promote
optimizing fertilizer management practices.
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PART III
SURFACE WATER ASSESSMENT

CHAPTER 1. SURFACE WATER MONITORING PROGRAM

Surface water monitoring in Idaho is focused on providing data to assess the existence and status
of beneficial uses designated in the water quality standards, assess water quality trends and assess
the effectiveness of management practices. The intensity of the monitoring done for these
purposes may be desk top surveys of existing data (basic or level one monitoring), qualitative
surveys and surveys of limited scope and scale (reconnaissance or level two monitoring) and
quantitative surveys and surveys of intense scope and scale (intensive or level three monitoring).
These levels of monitoring intensity have been described more fully by Clark (1990).

On a statewide basis, the predominant water quality problems in Idaho are caused by nonpoint
sources of pollution. Programs to control nonpoint source pollution tend to be largely
unsuccessful because of the difficulties involved in applying point source approaches to diffuse
nonpoint source problems (Karr 1991). Karr (1991) also noted that efforts to measure or gauge
water quality improvement have not been successful because of an inability to associate water
quality standards with biological integrity. Water quality standards are legally established rules
consisting of two parts, designated uses and criteria. Designated uses are those beneficial use
listed in the Idaho Water Quality Standards and Wastewater Treatment Requirements. Criteria
are the conditions presumed to support or protect the designated uses (Karr 1991). This dual
nature of water quality standards demands an assessment of the existence and status of beneficial
uses in addition to classic evaluation of numeric criteria. Protocols were developed by DEQ for
assessing use attainability (Maret and Jensen 1991). The realization that water quality standards
do not always relate to biology and the complexities of reducing nonpoint source pollution has led
us to initiate biological monitoring to directly assess water quality standards and biotic integrity.

Beneficial Use Monitoring

In 1993, the DEQ began a project aimed at integrating biological and chemical monitoring with
physical habitat assessment as a way of characterizing stream integrity. This monitoring effort had
two purposes: gather chemical, physical and biological data to assess water quality, ecological
integrity and beneficial uses; and to complete the monitoring as economically and quickly as
possible. The beneficial use monitoring was also initiated to aid the DEQ in developing biocriteria.

The 1993 effort relied heavily on protocols for monitoring physical habitat and macroinvertebrates

developed by DEQ in the early 1990s. This effort closely followed the Rapid Bioassessment
Protocols for Use In Streams and Rivers put together by EPA (Plafkin et al. 1989). The
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beneficial use monitoring project used the best science and understanding available to characterize
aquatic biological communities and their attributes.

Because of the success of the 1993 pilot, the DEQ expanded the project statewide for 1994
(McIntyre 1994, Steed and Clark 1995). A technical advisory committee (TAC) was formed to
evaluate the 1993 effort and arrive at a definitive work plan for 1994 (McIntyre 1994). The TAC
consisted of technically orientated personnel from each DEQ regional office and the central office.
The 1995 work plan was developed based on the experiences of the preceding two years. The
overall program remains unchanged for 1996, however, some modification of procedures and
protocol has occurred in an effort to minimize qualitative information. Figure III-1 shows the
locations of 1874 sample sites from 1994-1996.

At the same time the DEQ was developing the beneficial use project, a legal challenge over
Idaho’s §303(d) Water Quality Limited List was making its way through the federal court system
(Idaho Sportsman’s Coalition v Browner, W.D. Wash. No. C96-807-WD).

This case has dramatically affected how the DEQ monitors and assesses water quality. In this
case, the Idaho Sportsman’s Coalition contended there were many more water bodies that should
be on the §303(d) list for Idaho. The Judge ruled in the plaintiffs favor in 1994, finding EPA
“arbitrary and capricious” in their review and approval of the Idaho 1992 §303(d) list. He further
ordered EPA to develop a §303(d) list for Idaho, establish a process for dealing with TMDLs and
submit a schedule to address the water bodies on the §303(d) list. On October 7, 1994, the EPA
promulgated a §303(d) list for Idaho, listing over 960 water bodies as water quality limited. The
Clean Water Act requires the development of a TMDL for each water body on the list. If the
state fails to do so or is unable to do so, the EPA must develop the TMDLSs for the state.

In response to this suit, the 1995 Idaho legislature created a new law §39:3601, commonly known
as 1284, to address this situation on a proactive basis and reaffirm state control. The law
designated the DEQ as the primary lead state agency, created citizen advisory groups to provide

- input to recovery plans and established a statewide monitoring effort of beneficial uses for the
listed water bodies.

Beneficial uses of Idaho water bodies can be categorized as designated uses, existing uses and
attainable uses. Designated uses are those listed in the Idaho Water Quality Standards and
Wastewater Treatment Requirements. Existing beneficial uses are those attained in the water
body on or after November 28, 1975. Attainable beneficial uses are those that can be achieved
with water quality improvements to the water body. Only a small number of water bodies in Idaho
currently have beneficial uses designated in the Idaho Water Quality Standards and Wastewater
Treatment Requirements. These are generally the larger rivers and lakes. The beneficial uses for
most water bodies in Idaho are unknown or undocumented.
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Figure [lI-1.  Locations of the 1874 stream sites sampled by the Beneficial Use Reconnaissance
Project from 1994-1996 in the montane and lowland ecoregions of Idaho. Open
dots show sample sites located in the montane ecoregions (gray shaped areas),
solid dots show samples located in the semiarid ecoregions (unshaded areas).
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The objective(s) of beneficial use monitoring is to document one or more of the following:

. beneficial use existence,
. beneficial use attainability,
. reference conditions, and

. degree of beneficial use support.
Ambient Trend Monitoring

The Idaho fixed station monitoring network is described in detail in the Coordinated Nonpoint
Source Water Quality Monitoring Program For Idaho (Clark 1990) and The 1994 Idaho Water
Quality Status Report IDHW-DEQ 1994). 1t is a cooperative effort with the U.S. Geological
Survey to gather water quality data for long-term trend assessment on river basin and watershed
scales.

Basin Trend Network

Sampling of this network was begun in October 1989 at the mouths of major tributaries of the
Bear, Snake, Salmon, Clearwater, Spokane, Pend Oreille, and Kootenai Rivers, annually,
biennially, and triennially. Each monitoring site is sampled six times each year. These sites are
located at existing U.S. Geological Survey surface water gaging stations (Table III-1). Water
column constituents monitored include nutrients, common ions, trace ions and field constituents
(Table III-2).

Table ITI-1.  Idaho basin trend network monitoring stations.

II U.S.G.S. Station Number Séam Name ] ___ Location
1003950 Bear River at the Wyoming border
12413500 Coeur d’Alene River at Cataldo
13037500 Snake River near Heise

il 13154500 Snake River near King Hill
13213000 Boise River near Parma
13317000 Salmon River at Whitebird
13342500 Clearwater River near Spaulding

41



Table III-2.

Code

Water column constituents monitored in the Idaho trend monitoring network.

Constituent

Code

Constituent

00631 NO,+NO,; as N, dissolved 00610 NH, as N, total
00671 Ortho P as P, dissolved 00625 NH, + Organic N as N, total
00665 Phosphorus, total

Code Constituent Code Constituent
00915 Calcium, dissolved 00925 Magnesium, dissolved
00930 Sodium, dissolved 00935 Potassium, dissolved
00940 Chloride, dissolved 00945 SO,, dissolved

00950 Fluoride, dissolved 00955 Si0,, dissolved

00076 Turbidity, NTU 70300 Solids, dissolved

80154

Suspended sediment

01000 Arsenic, dissolved 01025 Cadmium, dissolved
01030 Chromium, dissolved 01040 Copper, dissolved
01046 Iron, dissolved 01049 Lead, dissolved
01056 Manganese, dissolved 71890 Mercury, dissolved
01145 Selenium, dissolved 01075 Silver, dissolved
01090 Zinc, dissolved

00060 Water discharge 00095 Specific conductance

00410 Alkalinity, total 00025 Barometric pressure ||
00010 Water temperature 31625 Fecal coliform "
00300 Oxygen, dissolved 31673 Fecal streptococci "
00400 pH "
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Watershed Trend Network

The watershed trend network is a regional monitoring program which samples 56 sites located at
or near the outflow of selected major tributaries to the major rivers. Constituents sampled are the
same as the basin network (Table III-2). The watershed trend monitoring network consists of
three classes of sampling sites based on such factors as spatial distribution of sites, upstream land
and water uses, and point sources (Hirsh 1988). Class A sites are perennial sites sampled six
times per year (Table III-3). Class A sites are located where long-term, active water quality
management occurs within a basin. Class B sites are biennial sites sampled six times per year,
every other year (Table III-4). Class B sites are located in basins where land and water uses
change slowly, allowing the length of record and number of samples to be reduced. Class C sites
are triennial sites sampled six times per year, every third year (Table III-5). Class C sites are
located where future specific development proposals may occur which might affect water quality.
Therefore, all of the Class A sites, %2 of the Class B sites and s of the Class C sites are sampled
each year on a three year rotating cycle. In order to detect and assess trends, it is necessary that
data be collected at a given location, using consistent techniques on a regular schedule and over a
substantial number of years. Classification of all sites are periodically evaluated based on future
program directions.

Beginning in 1996, the ambient trend monitoring network will be modified to include biological
and tissue monitoring. The proposed biological monitoring includes algae, macroinvertebrates,
fish, organic constituents of fish tissue and inorganic constituents of fish livers or insects. To
augment the biological data, water depth, water velocity, substrate composition, continuous
temperature and photographs will also be taken at the biological stations. This monitoring will be
done during the April-September period.

Table ITII-3.  Idaho watershed trend network Class A monitoring stations.

U.S.G.S. Station Number L Streamgame Loc=ation
12392000 Clark Fork River near Cabinet
12413470 S. Fk. Coeur d’Alene River near Pinehurst
12419000 Spokane River near Post Falls
13068500 Blackfoot River near Blackfoot
13206000 B=oise River at Glenwood bridge
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Table III4.  Idaho watershed trend network Class B monitoring stations.

U.S.G.S. Station Number Stream Name Location
12395000 Priest River near Priest River
12395500 Pend Oreille River at Newport, WA
13038500 Snake River at Lorenzo
13056500 Henrys Fork near Rexburg
13060000 Snake River near Shelley

B 13069500 Snake River near Blackfoot
13075000 Marsh Creek near McCammon
13075500 Portneuf River at Pocatello
13075910 Portneuf River near Tyhee
13081500 Snake River near Minidoka
13088000 Snake River at Milner
13090000 Snake River near Kimberly
13093000 Rock Creek near Twin Falls
13094000 Snake River near Buhl
13108150 Salmon Falls Creek near Hagerman
13141000 Big Wood River near Bellevue
13245000 N. Fk. Payette River at Cascade
13342450 Lapwai Creek near Lapwai
13345000 Palouse River near Potlatch
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Table I1I-5.  Idaho watershed trend network Class C monitoring stations.

45

II U.S.G.S. Station Number Stream Name _ Location _
10092700 Bear River at Utah border
12322000 Kootenai River _at Porthill
12413000 Coeur d’Alene River at Enaville
12414500 St. Joe River at Calder
12414900 St. Maries River near Santa
13055000 Teton River near St. Anthony
13058000 Willow Creek near Ririe
13091000 Blue Lakes Spring near Twin Falls
13095500 Box Canyon Spring near Wendell
13112000 Camas Creek at Camas
13114000 Beaver Creek at Camas
13132500 Big Lost River _ near Arco
13150430 Silver Creek near Picabo
13152500 Malad River | near Gooding
13168500 Bruneau River near Hot Springs
13172500 Snake River near Murphy
13185000 Boise River near Twin Springs
13202000 Boise River at Lucky Peak Reservoir
13210050 Boise River near Middleton
13213100 Snake River at Nyssa, Or
13235000 S. Fk. Payette River at Lowman
13239000 N. Fk. Pavette River at McCall
13251000 Payette River near Payette
13266000 Weiser River near Weiser
13269000 Snake River near Weiser
13302005 Pahsimeroi River at Ellis
13302500 Salmon River at Salmon
13305000 Lembhi River near Lembhi
13313000 Johnson Creek at Yellow Pine
13316500 _Little Salmon River at Riggins
13334300 Snake River at Anatone, WA
13338500 S. Fk. Clearwater River at Stites
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Figure III-2. Map of Idaho ambient surface water quality monitoring sites.
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Sampling Sites

Kootenai River at Porthill

Clark Fork River below Cabinet Gorge Dam, near Cabinet
Priest River near Priest River

North Fork Coeur d'Alene River at Enaville
South Fork Coeur d'Alene River near Pinehurst
St Joe River at Calder

Spokane River near Post Falls

Snake River near Heise

Snake River at Lorenza

10 Teton River near St Anthony

11 Henrys Fork near Rexburg

12 Willow Creek near Ririe

13 Blackfoot River near Blackfoot

14 Snake River near Blackfoot

15 Portneuf River near Topaz

16 Marsh Creek near McCammon

17 Portneuf River near Pocatello

18 Snake River near Minidoka

19 Snake River at Milner

20 Snake River near Kimberly

21 Blue Lakes Spring

22 Rock Creek at Daydream Ranch

23 Box Canyon Springs

24 Salmon Falls Creek near Hagerman
25 Camas Creek at Red Road

26 Beaver Creek at Spencer

27 Big Lost River near Chilly

. 28 Big Wood River near Bellevue

29 Silver Creek Picabo

30 Malad River near Gooding

31 Bruneau River near Hot Springs

32 Snake River near Murphy

33 Boise River near Twin Springs

34 Boise River below Diversion Dam
35 Boise River at Glenwood

36 Boise River near Parma

37 Snake River at Nyssa

38 South Fork Payette River at Lowman
39 North Fork Payette River at McCall
40 North Fork Payette at Cascade

O 00 IO\ AW -~
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41 Payette River near Payette

42 Weiser River near Weiser

43 Snake River at Weiser

44 Pahsimeroi River at Ellis

45 Salmon River at Salmon

46 Lemhi River near Lemhi

47 Johnson Creek at Yellow Pine
48 Little Salmon River at Riggins
49 Snake River near Anatone

50 South Fork Clearwater River at Stites
51 Lapwai Creek near Lapwai

52 Palouse River near Potlatch

53 Bear River at Idaho-Utah border
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Figure I11-10. Daily average water temperature, degrees Celsius (1989-1998).

56



3ilva

Joquaydas

1661
1snbny

JOSIOM U Y JBSIOM

suehed Ju Y apahked e

eSSAN JU Y O)BUS ramme

eimesadway
e abereay
Ajleg wnwixepw
ejolg s31e M P1OD
1

s
ot

IR
.)w".n.

-mbm,_?

A

eumesadwa)
1a1ep obesany
Ajreq wnwixepy
€108 Jalem piod
1 ]

" youey weaspheq 1e 3 Ho0H

X i\ £
vy fvlL-l’-n- Pﬂ J.— [

8NnAjjeg Ju Y Poop, Big e

1YNgG U Y BHEUS  mmemme

1 nA it
HE

(Wad AVIY N

0c

ST

snisja) saalboq ‘ainjeladwa ) Jajep) abeiany Ajieqg

Daily average water temperature, degrees Celsius (1989-1998).

Figure 111-11.

57



sa)§ pajoajes

youey
sbuyidg joopjoelg wealpheq ojjajeaod Bingxey
umy Ju essAN Ju 1] ey euled 1u yio4
Ju Y asjog H 9)jeus Y ayeus 3D ¥ooYy jnauuod iu Y esjog shiuay

yng Ju
H ayeus

joopjoeig
Ju

H ayeus

il

|3A37 UOI}9918(] e
6y/6n g0d mmm

1]

1 001

T 051

T 002

16-9661 ‘SaNS Pa1oajas ‘ysid a|oym jo sishjeuy god jo synsey

0s¢e

Wbiam 1am ‘ysid4 ajoym ‘6y/6n god

Figure 1lI-12. Ambient surface water results of PCB analysis of whole fish, selected

sites  (1996-97).

58



Sa)IS payos|as
sbuuds youey
UM jo0opoe|g essAN weaspAeq oj|91ed0d e euled Binqxay Ju lyng 1004088
Juyesiog Juyadyeus Juyadeus BRI YOOH HINBUUOd Ju Y asiog o4 sAiusH Ju Y 3jBuS Ju Y a)eus

|9Aa77 uonosleq ——
6/6n 6H m.

FpEg

L6-9661 ‘SaliS pajos|es “JaAlT Ysid Jo sishjeuy Ainosspy jo synsey

10
o
wbam Aup ‘6/6n ‘BH

-

S1

Figure 11l-13. Ambient surface water result of mercury analysis of fish liver, selected

sites (1996-97).
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Figure lll-14. Ambient Surface Water Nitrogen (nitrite plus nitrate, dissolved) for the
Clark Fork River below Cabinet Gorge Dam (1989-1998).
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Figure 1lI-15. Ambient surface water phosphorus (total) concentration for the Clark
Fork River Below Cabinet Gorge Dam (1989-1998)
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Figure 1ll-16. Ambient surface water phosphorus (orthophosphate, dissolved)
concentration for the Clark Fork River below Cabinet Gorge Dam (1989-
1998).
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Figure lll-17. Ambient surface water temperature for the Clark Fork River below
Cabinet Gorge Dam (1989-1998).
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Figure 1ll-18. Ambient surface water nitrogen (nitrite plus nitrate, dissolved)
concentration for the SF Coeur d'Alene River near Pinehurst (1989-
1998).
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Figure 11I-19. Ambient surface water phosphorus (total) concentration for the SF Coeur
d'Alene River near Pinehurst (1989-1998).
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Figure I11-20. Ambient surface water phosphorus (orthophosphate dissolved)
concentration for the SF Coeur d'Alene River near Pinehurst (1989-
1998).
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Figure I1l-21. Ambient surface water temperature for the SF Coeur d'Alene River near
Pinehurst (1989-1998).

67

0.0



-00-0

1990 1991 1992 1993 1994 1995 1996 1997 1998

1989

STATION 12419000 —— SPOKANE RIVER NR POST FALLS D

021 -
018
0B
012
0.09 -
0.06

|
&

|
3 N
@] @] o

(N SV /9N AINI0SSIA VSN STd FLELIN NFOOHLN

Figure llI-22. Ambient surface water nitrogen (nitrite plus nitrate, dissolved)
concentration for the Spokane River near Post Falis (1989-1998).
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Figure 11I-23. Ambient surface water phosphorus (total) concentration for the Spokane
River near Post Falls (1989-1998).
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Figure lll-24. Ambient surface water phosphorus (orthophosphate, dissolved)
concentration for the Spokane River near Post Falls (1989-1998).
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Figure 11I-25. Ambient surface water temperature for the Spokane River near Post
Falls (1989-1998).
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Figure 1I-26. Ambient surface water nitrogen (nitrite plus nitrate, dissolved)
concentration for the Blackfoot River near Blackfoot (1989-1998).
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Figure Ill-27. Ambient surface water phosphorus (total) concentration for the Blackfoot
River near Blackfoot (1989-1998).
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Figure ll-28. Ambient surface water phosphorus (orthophosphate, dissolved)
concentration for the Blackfoot River near Blackfoot (1989-1998).
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Figure 1lI-29. Ambient surface water temperature for the Blackfoot River near Blackfoot
(1989-1998).
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Figure 111-30. Ambient surface water nitrogen (nitrite plus nitrate, dissolved)
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(1989-1998).
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Figure 1ll-31. Ambient surface water phosphorus (total) concentration for the Rock
Creek above Hwy 30/93 xing at Twin Falls(1989-1998).
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Figure 1lI-32. Ambient surtace water phosphorus (orthopnospnate, aissoivea)
concentration for the Rock Creek above Hwy 30/93 xing at Twin Falls

(1989-1998).
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Figure 111-33. Ambient surface water temperature for the Rock Creek above Hwy 30/93
xing at Twin Falls (1989-1998).
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Figure Ill-34. Ambient surface water nitrogen (nitrite plus nitrate, dissolved)
concentration for the Snake River near Buhl (1989-1998).
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Figure 11I-35. Ambient surface water phosphorus (total) concentration for the Snake
River near Buhl (1989-1998).
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Figure 11I-36. Ambient surface water phosphorus (orthophosphate, dissolved)
concentration for the Snake River near Buhl (1989-1998).
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Figure I1I-37. Ambient surface water temperature for the Snake River near Buhl (1989-
1998).
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Figure 11I-38. Ambient surface water nitrogen (nitrite plus nitrate, dissolved)
concentration for the Snake River at King Hill (1989-1998).
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Figure 111-39. Ambient surface water phosphorus (total) concentration for the Snake
River at King Hill (1989-1998).
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Figure 11l-40. Ambient surface water phosphorus (orthophosphate, dissolved)
concentration for the Snake River at King Hill (1989-1998).
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Figure 1ll-41. Ambient surface water temperature for the Snake River at King Hill
(1989-1998).
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Figure 1ll-42. Ambient surface water nitrogen (nitrite plus nitrate, dissolved)
concentration for the Boise River at Glenwood Bridge near Boise (1989-

1998).
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Figure 11l-43. Ambient surface water phosphorus (total) concentration for the Boise
River at Glenwood Bridge near Boise (1989-1998).
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Figure 1ll-44. Ambient surface water phosphorus (orthophosphate, dissolved)
concentration for the Boise River at Glenwood Bridge near Boise (1989-
1998).
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Figure 11l-45. Ambient surface water temperature for the Boise River at Glenwood
Bridge near Boise (1989-1998).
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Figure lll-46. Ambient surface water nitrogen (nitrite plus nitrate, dissolved)
concentration for the Boise River near Parma (1989-1998).
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Figure 111-47. Ambient surface water phosphorus (total) concentration for the Boise
River near Parma (1989-1998).
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Figure 111-48. Ambient surface water phosphorus (orthophosphate, dissolved)
concentration for the Boise River near Parma (1989-1998).
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Figure 111-49. Ambient surface water temperature for the Boise River near Parma
(1989-1998).
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Changes to Idaho's Statewide Surface-water Quality Monitoring Program

Background

In 1990, the U.S. Geological Survey (USGS) in cooperation with the Idaho Department of Health
and Welfare, Division of Environmental Quality (DEQ), implemented a statewide water-quality
monitoring program in response to Idaho's antidegradation policy as required by the Clean Water
Act (CWA). The program objective was to provide water-quality managers with a coordinated
statewide network to detect trends in surface-water quality.

The program design included the collection and analyses of samples from 56 sites on the Bear,
Clearwater, Kootenai, Pend Oreille, Salmon, Snake and Spokane Rivers and their tributaries.
Samples were collected every year (1990 - 1995) at 5 sites (annual sites), every other year at 19
sites (biennial sites) and every third year at 32 sites (triennial sites). Each year 25 of the 56 sites
were sampled. During water years 1990 -1995 (October 1, 1989 to September 30, 1995) samples
were collected bimonthly. On-site analyses were made for discharge, specific conductance, pH,
temperature, dissolved oxygen, bacteria (fecal coliform and fecal streptococci) and alkalinity.
Laboratory analyses were made for major ions, nutrients, trace elements and suspended sediment.

Changes to the Program

In 1996 the monitoring program added biological sampling to more effectively assess the status
and trends of stream quality in Idaho, O'dell et al. (1998). In order to add biological and tissue
contaminant variables without additional costs, analyses of trace elements in water were dropped
and common ions analyses were reduced to one set of samples during base flow conditions in
September. Nutrients, bacteria, turbidity, suspended sediment, discharge, conductance, pH,
temperature and dissolved oxygen continue to be collected. In addition, continuous temperature
are recorded during summer months (June-September).

The frequency of water chemical sample collection was changed from bimonthly, October to
September, to monthly, April through September when most beneficial uses occur. The biological
sampling is targeted for summer/fall low-flow conditions when cold water biota is most limited
due to thermal stress, habitat loss, and/or other impacts.

To provide discharge records for all sites, the network continues to be made up of existing USGS
surface-water gaged sites. The biological monitoring, due to limited funding, is divided into three
regions, southeast, southwest and northern sites. At sites not conducive for biolo gical monitoring,
sampling is limited to water chemistry variables. The sites selected for biological monitoring are
sampled once over a three-year rotation in each of the three regions. The first rotation of
biologi-cal monitoring has been completed for the southeast and southwest regions; the northern
region is scheduled for summer/fall 1998.

Why the Changes?
The original water quality monitoring program, using conventional chemical and physical

monitoring, was not adequate to assess beneficial uses in surface water. More direct measures of
biotic integrity and associated beneficial uses including cold-water biota populations, salmonid
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spawning and primary and secondary contact recreation were needed to determine status of
designated uses. In addition, this approach will provide multiple lines of evidence using aquatic
biological communities which are effective integrators of stream conditions, including chemical
and habitat changes resulting from anthropogenic changes in a river basin. The collection of
aquatic biological data will also provide a better understanding of the aquatic life found in the
large rivers in Idaho, information that is currently lacking. Ultimately, this improved network will
better meet the intended goals of the CWA and provide more useful information for water-
resource management such as Total Maximum Daily Load process.

Methods for Biological Community and Tissue Data Collection

Biological monitoring at all designated biological sites consists of both qualitative and
semi-quantitative macroinvertebrate samples, fish community assessment and measures of
associated habitat parameters. Monitoring protocols for the collection of biological and habitat
parameters follow protocols designed for the National Water-Quality Assessment (NAWQA)
Program. The application of these protocols provides consistent and standardized methods for
comparison to existing or future biological data collected by this national program. Organic and
inorganic fish tissue samples are collected at approximately 20 percent of the biological sites. A
total of 26 different organic compounds and 22 inorganic elements are analyzed in whole-body
fish tissue and fish liver composite samples, respectively. Fish are collected from all habitats from
a representative reach at each site where contaminant samples are collected. A fish community
assessment of all species, including counts, size ranges, and occurrence of external anomalies (..,
deformities, lesions, tumors, and parasites) is completed. Biological community data are
summarized using various metrics (i.e., trophic group, pollution tolerances, and temperature
preferences).

Preliminary Results

This program now has 10 years of data for selected sites. Data for nutrients (dissolved nitrogen

and dissolved phosphous), daily average water temperature and PCBs and mercury from fish

samples are shown in Figures III-3 - I1I-13. Figures III-14 — III-49 show the first 10 years

~ trends for selected (annual) monitoring sites. Slight downward trends are seen at some locations
for Nitrogen and Phosphorous mainly. (See Figures ITI-18, 26, 34, 35, 36, 38, 40, 42, 43, 44, 46,

47 and 48.)

River Monitoring

In 1997 and 1998, the Idaho Division of Environmental Quality (DEQ) performed reconnaissance
monitoring methods on Idaho medium- and large-size rivers (rivers) as a component of the
Beneficial Use Reconnaissance Project (BURP). The DEQ used modified methods developed by
Idaho State University (ISU) and United States Geological Survey (U SGS) to monitor 31 and 39
river sites, respectively. One crew traveled statewide and performed the monitoring with the
assistance of regional contacts. The methods focused on quantitatively sampling
macroinvertebrates and periphyton, and qualitatively measuring site habitat characteristics. Most
of the statewide sites represented rivers located on the 1996 303(d) list or scheduled for
upcoming sub-basin assessments.
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The field season was lengthened and ran from August through October. Additionally, the crew
size was increased from two to three people. Productivity, calculated from the number of sites
sampled, increased by 26%. This increase in productivity included the sampling of more remote
sites such as the South Fork of the Owyhee, lower Bruneau, lower Jarbidge, and Moyie rivers.
However, expense per site increased by 12%. The increase in expenses was due mainly to
increases in personnel and benefit costs from the additional crew member.

Several improvements in field equipment occurred in 1998. A rope and pulley system was
developed for semi-wadable conditions. Additionally, a more durable, large raft was purchased
and the Slack sampler was improved. Life jackets (PFDs) designed for kayaking were purchased
for the crew members. These PFDs jackets provided greater range of motion and encouraged
more consistent use by the crew members.

It is recommended that DEQ add larger scale river characterization to the protocol to aid
classification and analysis of the data. Preliminary analysis results may indicate that site habitat
measurements have little benefit to data analysis. Additionally, it is suggested to monitor more
sites on an individual river rather than an individual site on several rivers. Finally, we will need to
coordinate future monitoring to be conducted efficiently and cost-effectively out of the regional
offices rather than the state office.

Quality Assurance and Quality Control

Quality assurance and quality control (QA/QC) are mandatory components of our surface water
monitoring program. QA/QC begins with employee training and is a part of study design, all
phases of field work, laboratory analysis, data processing, data analysis and report writing. A
QA/QC section is required of all monitoring plans and subsequent reports.

A significant portion of our field QA/QC work involves following standard methods and

protocols. In addition, field checks and audits by Region 10 EPA and DEQ are conducted to help

standardize field methods, resolve problems and curtail “protocol drift”. DEQ has published two

reports which address quality assurance of water column sample data (Bauer 1986 and Bauer et

~ al. 1986). The laboratory QA/QC is ongoing (Bureau of Laboratories 1994). The laboratory is
certified by EPA.

An important QA/QC aspect of the biological monitoring program is collection, proper care and
deposition of voucher specimens of macroinvertebrates and fish. The Idaho DEQ has made
arrangements with the Orma J. Smith Museum of Natural History, Albertson College of Idaho,
Caldwell, to house these voucher collections. In addition to documenting species occurrence, the
DEQ uses vouchered specimens for assemblage assessment, staff training and public education.

QA/QC of data is done following the draft DEQ data management plan (Division of
Environmental Quality 1993). Data QA/QC has its beginning in study design and follows through
monitoring plan preparation, laboratory analyses, data processing, data analysis, and the final
report. These functions take place at both the regional office and central office levels.
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CHAPTER 2. WATER BODY ASSESSMENT METHODOLOGY

Water Body Index

The effort to establish a finer scaled and uniform basis for Idaho water quality and Clean Water
Act reporting was begun in August 1993. In 1995, DEQ received a grant from the EPA to

develop a geo-referenced water body indexing system for Idaho waters. The DEQ water body
indexing system is based on the U.S. Geological Survey hydrologic cataloging (4th field) units and
1:250,000 scale hydrography coupled with 1:100,000 scale hydrography. Water body maps were
produced for each cataloging unit and reviewed within DEQ as well as the basin advisory groups
throughout the state. Extensive editing was done on the maps. The resulting water body units are
currently being proposed as revisions to the Idaho water quality standards, sections 110 - 160.

Water Body Assessment Guidance

The Water Quality Assessment and Standards Bureau of DEQ has produced a water body
assessment guidance document. It was designed as an analytical tool for determining if a water
body was supporting or was not supporting its beneficial uses. The strength of this method is the
use of ecological indicators in addition to more traditional chemical measures as found the Jdaho
Department of Health and Welfare Rules and Regulations, Title 1, Chapter 2, Water Quality
Standards and Wastewater Treatment Requirements. A water body's water quality gets evaluated
and compared to water quality levels needed for the protection and maintenance of viable
communities of aquatic organisms. Findings from these assessments will be reported using the
water body numbering system and incorporated in the 1998 EPA 303(d) list for Idaho.

99



CHAPTER 3. SECTION 303(d)

Water body assessment in Idaho was delayed because the U.S. District Court ruling on the Idaho
303(d) schedule and process. As a result, DEQ resubmitted the 1994 EPA 303(d) list for Idaho in
1996. The 1996 Idaho 305(b) report lacked a 303(d) section for this reason also. During 1998
DEQ produced a 303(d) list (Division of Environmental Quality 1998). The total package sent to
EPA was nearly 500 pages in length, so is not repeated here. The package consisted of a cover
letter and introductory material as well as chapters on Stream Assessment Process History, 1998
303(d) list, Temperature Issue Analyses, Response to Public Comment, and Administrative
Record.

U RY 1998 303(d) LIST

# Segments # Miles*

1994 (1996) List 962 10,646
1998 List

Carryover from 1994 (1996) List 7,262

New Segments 112 983

Delistings 390 | 3,388
Threatened 669
Boundary changes 68 594
Assessed Full Support N/A

*Rounded to whole miles.
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Table I11-6

Size Fully Supporting All Assessed Uses 3,384 3,384
Size Fully Supporting All Assessed Uses but

Threatened for at Least One Use 669 669
Size Impaired for One or More Uses 8,227 8,227
Size Not Attainable for Any Use and Not

Included in the Line Items Above N/A
TOTAL ASSESSED 11,611 11,611

*Reported in miles.

Source: State of Idaho 1998 303(d) list.
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-7. Summary of Contaminants Used in the Assessment

127 Bacteria
2 Channel Stability
101 Dissolved Oxygen
159 Flow Alteration
113 Habitat Alteration
3 Mercury
43 Metals (Unspecified)
26 Ammonia
214 Nutrients (Unspecified)
15 Oil or Grease
7 Organics (Unspecified)
12 Pesticides (unspecified)
22 pH
1 Salinity
573 Sediment
6 Dissolved Gas
145 Temperature
109 Unknown

Source: State of Idaho 1998 303(d) list.
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Idaho Division of Environmental Quality 1998 303(d) Process

The following sections display the major milestones that led up to the establishment of the 1998
303(d) list.

August 1996
A technical committee, known as the Technical Review Committee, reviewed the draft WBAG

and made comments. These comments were taken into consideration by DEQ and a final WBAG
was published in August 1996. DEQ actually began to process data using WBAG in October
1996. Between October and December 1996 operational questions were encountered and
handled. For example, one question was whether multiple sites on a water body should be
evaluated separately or combined. In this particular instance, DEQ decided that each BURP site
should be evaluated independently of each other. Several other operational questions are dealt
with through the errata and addendum to WBAG published in December 1996.

One of the outcomes from evaluating the data through WBAG was numerous BURP sites ending
up in the “needs verification” category. DEQ elected to pursue fish data from federal and state
agencies to assist in making a full support or not full support call. Staff collected outside data
through May 1997.

December 1997 - January 1998
In October 1997, DEQ moved into the 1998 303(d) process. This procedure involved laying out

the two-step public involvement process, first requesting data, commenting on the draft list
second, and lastly working up guidelines and assumptions. The public involvement process
came to fruition through the first public notice for data initiated in November 1997. This public
notice ran through January 1998. (Public participation is more fully explained in Section 1.4 of
this Chapter)

March 1 - April 30, 1998
Outcomes from the WBAG process were complied into an ARCVIEW project file. This project

combined the 1996 303(d) list, along with the results of WBAG for each BURP site. DEQ made
~ aconscious decision to limit BURP data considered for the 1998 303(d) process to 1993 through
1996, because the 1997 macroinvertebrate identification data was not available until April of
1998. By this time, DEQ was well into the analysis and interpretation of the existing data and to
consider this new data would have precluded meeting a reasonable 303(d) submittal deadline. It
should be noted that all sites were evaluated, whether were on the 1996 303(d) list or not.
The GIS product was a visual depiction of water body status calls from WBAG along with the
associated data behind the GIS coverage.

DEQ also used the product to address suspect water bodies on the 1996 303(d) list. DEQ was
not convinced all of the listed waters were truly water quality limited and thus required
development of total maximum daily loads. DEQ’s suspicions were supported by its first hand
knowledge of many of these waters and the subjective nature of some of the data EPA used to
develop the 1994 list. In most cases, two types of situations resulted in the water body being
listed by EPA for Idaho: the water body did not meet U.S. Forest Service Plan
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objectives/standards or it was listed in Appendix D of Idaho’s 1992 305(b) report. Upon close
inspection of Appendix D, it can be noted that the majority of the calls were “evaluated” not
monitored (Table 1.1). EPA states in Appendix A, page 2, “EPA agrees that Forest Plan
objectives/standards do not have the same regulatory significance for purposes of Section 303(d)
listing as do Water Quality Standards.” “However, because exceedance of Forest Service
standards are not directly correlated to an exceedance of State Water Quality Standards,
additional supporting information is needed to establish that link” (See EPA’s Appendix C). In
response at A, page 13, EPA also states the following in relation to using the 305(b) report and
evaluated data as a basis for listing, “Some of the data for specific water bodies listed in the
305(b) report or the Basin Status Reports may not accurately reflect the present day condition of
that water body.”

The State’s position on this listing criteria is best summed up in a draft report by Bauer and Ralph
(1998), “No one knows with certainty if these streams should be on this list, if the stressors are
correctly identified, and if the causative agents are correctly identified.” DEQ felt it was
reasonable and responsible to re-evaluate the water bodies on the 1996 303(d) list in light of new
site specific water quality data and beneficial use status information.

The DEQ regional staff reviewed and edited the ARCVIEW project based on data and their
primary knowledge of the water bodies in question. The project file showed water bodies, 303(d)
listing status, relative BURP sites, and their support status (full support, not full support or needs
verification). This illustration allowed DEQ staff to quickly ascertain the water quality picture for
an entire water body, according to applicable 303(d) boundaries.

At this point, DEQ reviewed different status calls on the same water body to determine an overall

status call for the water body. The overall status call decision used the most conservative call
from a series of status calls on the same water body. The order of most conservative calls was as

follows: not full support — needs verification »— full support. Any necessary changes or

corrections were made to the project file at this time. Additionally, DEQ evaluated outside data

provided through the public notice against the final beneficial use status call and resolved
inconsistencies.

As noted above, there were situations where definite site status calls existed for a single water
body. In some situations where the upper site(s) was full support and the lower site(s) was needs
verification or not full support, DEQ considered making boundary changes. Such changes
required justification based on impacts attributable to tributaries, lands use or ownership, acting
alone or in combination. These boundary changes were reviewed by the regional staff who
determined appropriate changes to the project file, (see Chapter 4, Section 4.3 for more detail on
boundary changes).

May 1 - 14, 1998
The ARCVIEW project file was finalized and lists produced for the draft 1998 303(d) document.
The list included those waters on the 1998 303(d) list, those being de-listed from the 1996 list,

and those with boundary changes.
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May 14 - June 15, 1998
The draft 1998 303(d) list was made public by Governor Phil Batt and Larry Koenig, DEQ

Assistant Administrator. A 30-day public notice began in 18 papers around the state. Materials
were made available for the public at various libraries around the state.

June 8, 199
DEQ produces and mails out summary reports for the three lists: those water bodies on the 1998

303(d) list, those being de-listed from the 1996 list, and boundary changes. These summaries
reflect the processing of data, site and water body status calls, decisions driving cold water biota
beneficial use status calls, criteria exceedances, and sources of information.

12 - July 15, 1998
Due to public requests, DEQ extended the comment period an additional 30 days to July 15,
1998.

July 15, 1998 to Present

DEQ processing public comments for “consideration” in preparation of final 1998 303(d) list.

Summary of Events

August 1996 DEQ WBAG finalized and published.
October 1996 - December 1997 | DEQ processes 1993 - 1996 BURP data though WBAG.

December 1997 - January 1998 | DEQ runs public notice for collection of outside data for
1998 303(d) list. Part of this notice includes notification of
working rules and assumptions for acceptance of “qualified”
data.

January 10 - March 10, 1998 DEQ melds outside data received in January announcement
with DEQ support status outcomes, all incongruities

resolved.

March 10 - April 30, 1998 Compile results of computer output into one ARCVIEW
project file for purposes of draft 303(d) list.

May 1 - 13, 1998 1998 draft 303(d) list and associate maps finalized.

May 14 - June 15, 1998 DEQ releases draft 1998 303(d) list, begins 30 day public
comment period.

May 15 - June 30, 1998 Regional Offices share draft list with respective BAGs.

May 28, 1998 DEQ meets with EPA in Seattle to explain 303(d) process
and draft list.
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June 8, 1998 DEQ produces summary reports supporting 303(d) list, de-
list and boundary changes. Report sent to interested

publics.

June 12 - July 15, 1998 Due to public request, DEQ extends comment period
additional 30 days.

July 15, 1998 Public comment period ends.

July 27 to present Central and Regional DEQ staff meet to discuss public

comments. DEQ Central and Regional staff to address
general comment/questions and work up DEQ response.

Public Participation

The purpose of this section is to describe the different opportunities DEQ provided for public
participation in the 303(d) process.

November 25, 1997 to January 5, 1998

DEQ ran its first “Public Notice” (see administrative record for announcement) for the 1998
303(d) process, starting in November of 1997. This notice covered what was proposed, the need
for action, who was affected, history, where to find and review documents referenced in the
notice, and finally what happened next. This notice was published in the legal section of 17
papers (see administrative record for papers) statewide over a 30 day period. The notice
stipulated that this was the first round of public participation and requested data or information on
waters (streams, rivers, lakes) in the state. According to the announcement, information received
would be considered in making a new 303(d) listing for 1998 as required by the Clean Water Act.
DEQ also stated the requirements for data consideration in the “working assumptions and

~ guidelines” referenced in the notice and available through DEQ.

DEQ made it clear that this announcement was not for formal comment on the list, but merely to
gather existing information for consideration in making the list. DEQ informed the public that a
second round of public participation would involve commenting on the draft list itself. DEQ went
on to clearly state where materials could be obtained by providing a street address, phone number
and E-mail address.

May 14, 1998 to June 15, 1998 -
Governor Batt and Larry Koenig officially announced and highlighted the results of Idaho’s draft

1998 303(d) list as a new conference (see administrative record). The news conference and
Governor’s news release, provided at the conference and statewide, stated that the draft list was
out for a 30 day comment period ending June 15, 1998. The news release listed Larry Koenig as
the point of contact along with his address and phone number. Copies of the draft 1998 303(d)
package were handed out to the news media attending the conference. The draft 303(d) package
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consisted of; working rules and assumptions for compiling Idaho’s 1998 303(d) list; hydrologic
unit map; draft list; draft de-listings; draft boundary changes; and assessment process paper.

Concurrent with the Governors news release, DEQ placed “display adds” in 17 newspapers
statewide that ran over the 30 day period (minimum of three times in 30 days for each paper).
These were the same news papers used in the previous public notice noted above (see
administrative record for copy of the display ad). DEQ ran these ads with an advertisement
format in the local sections of the newspapers rather than the legal sections. This was in response
to public comment of the earlier public notice stating that many people do not look at the legal
section of papers for public actions.

DEQ mailed copies of the 303(d) package to those who had requested it, who had sent
information to DEQ during the request for data, and to many other state and federal agencies. All
of the regions shared the draft list as well as provided copies to their respective Basin Advisory
Groups, Watershed Advisory Groups and other interested parties (see administrative record for
other interested parties). DEQ furnished 20 copies to the Boise National Forest who acted as a
clearing house for all the national forests in Idaho. DEQ also furnished 10 copies each to the state
BLM, and state Idaho Fish and Game offices. DEQ provided the state library with 20 copies of
the 303(d) package and maps. The state library then circulated these copies to various county
libraries designated as official repositories (see administrative record for list of repositories). On
May 28, DEQ traveled to Seattle, Washington, to go over the draft list with the EPA Idaho
303(d) team. DEQ explained its process and all the components therein, for instance, BURP,
WBAG, lists, maps, and summary reports.

In response to public comment, DEQ extended the public comment period an additional 30 days
(60 total) from June 15 to July 15, 1998. This was accomplished by placing another “display ads”
with the 17 newspapers referenced above (see administrative record for copy). During the entire
60 day public comment period all DEQ regional office and the central office made themselves
available for questions and materials. The central office received and answered may “public
information requests” regarding the list during this time. DEQ developed and mailed a summary
report to those requesting additional information including EPA. These summary reports were
for waters on the 303(d) list, those waters proposed for de-listing and boundary changes. These
reports referenced the BURP/WBAG outcomes, and provided the following information: BURP
site identification number; decision that drove the final status call; any criteria exceedances; other
beneficial use support calls; and finally the source of information used.

Existing and Readily Available Information

DEQ assembled and evaluated existing and readily available water quality-related data and
information when it developed the 1998 303(d) list.

DEQ reviewed those waters identified in Idaho’s most recent Section 305(b) report and identified
as Stream Segments of Concern (SSOC). The most recent 305(b) report and the Basin Status
Reports that list SSOC were used by EPA in developing the 1994 303(d) list. EPA listed water
bodies on the 1994 303(d) list that were identified in the Basis Status Reports and in Appendix D
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of the 305(b) report as impaired or threatened. However, the vast majority of such waters were
listed based upon “evaluated” data, that does not include biological, physical or chemical
monitoring data. In addition, the data used for 305(b) and SSOC does not meet the QA/QC
requirements of the BURP process and are waters the state intended to assess further.

In compiling the 1998 list, DEQ compared those waters from Appendix D and the SSOC, and the
source of Appendix D and SSOC listing, with the water quality monitoring data collected through
the BURP process. When the BURP monitoring data established full support of beneficial uses
and compliance with water quality standards, DEQ relied upon the BURP data and removed such
water bodies from the 1998 303(d) list. (Table 1.1 shows the source of the information used for
listing water bodies that DEQ has determined to remove from the 1998 list.) Removing such
water bodies from the 1998 list is consistent with EPA regulations that provide water bodies may
be removed from the list based upon more recent or accurate data (40 C.F.R. 130.7(b)(6)) and
with EPA Region 10 guidance that provides states should analyze the data that supports the
305(b) reports when determining whether to place waters on the 303(d) list. EPA Region 10
Section 303(d) Listing Guidance (1995) at Page 3-2. It is also consistent with EPA’s rationale for
placing these waters on the 303(d) list in the first instance in 1994. When these waters were
listed, EPA explained that the data that supported listing was not of the same quality or quantity
as monitored data and that its listing was made pending the receipt of more recent and accurate
data. See 303(d) Decision Document at pages 4-5 and Appendix A to the 1994 list at page 5-6
and 13-14. DEQ now has more recent and accurate data, and when this data shows full support
and compliance with standards, it is appropriate to remove these waters from the 303(d) List.

DEQ considered, when available information existed, waters for which dilution calculations or
predictive models indicate non-attainment of applicable water quality standards. Some of the
waters were on the 1994 303(d) list based upon the result of Forest Service sediment models,
such as BOISED, NEZSED and WATBAL. These models were developed as management tools
by the U.S. Forest Service and not to establish compliance with state water quality standards.
The state water quality standards do not incorporate or reference these models. When compared
to the actual monitoring data collected by DEQ through the BURP process, the results from
these models should not and were not used to retain waters on the 1998 303(d) list.

DEQ actively solicited and considered information from members of the public and from local,
state and federal agencies. DEQ clearly explained how data would be used in making 303(d)
listing decisions. DEQ spelled out the requirements for data submission and consideration in the
November 1997 public notice, as set forth below:

“The DEQ is asking that data submitted meet the following requirements: 1)
information be available describing the quality assurance and quality control such
that the DEQ can reasonably apply the available data; and 2) that enough
information and data be submitted to indicate that the measurements do not
represent an abnormal condition.

Water bodies may be §303(d) listed based upon evaluation of biological, chemical
or physical data demonstrating recurring numeric or narrative standards violations,
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use impairment, or a declining trend in water quality such that standards would be
exceeded prior to the next listing cycle.”

Additional guidance was provided to the public regarding data/information in the working
assumptions and guidelines referenced in the “Public Notice” and available through DEQ. Here
DEQ stated:

“The DEQ can only use “readily available” and “useful” data to evaluate whether
to add or remove a water body from the list. Readily available means data the
DEQ has received or is made aware of and is accessible. Usable means processed
data summarized in final reports or data that has been assessed and placed into
tabular format. File boxes/drawers or raw data sheets will be of no use as the
DEQ will not have the time or resources to evaluate them. Reports will be most
useful if submitted in an electronic format, such as WordPerfect or some other
word processing software. Tabular data in an electronic form such as Lotus,
Access, dBase or other spreadsheet/database software are strongly encouraged.

Quality assurance data must be provided with any biological information submitted
to the DEQ. This should demonstrate who, when, where, and how the data were
collected and analyzed. For any chemical data submitted, Quality Assurance/
Quality Control must be included. This includes a description of field and
laboratory methods used. Raw QA/QC data will be not helpful in this regard, it
must have some analysis performed and interpretation made.”

DEQ considered all information and data submitted during this data request process. It eliminated
those data that did not comport with the requirements noted above. However, DEQ did read and
take into consideration those comments in the overall decision to list, de-list, or make boundary
changes. The region specific response to comments set forth in Chapter 4 demonstrate how DEQ
considered, and in some instances changed its listing determination, based upon data submitted by
members of the public and other agencies and entities.

~ It should be noted that DEQ received very little in the way of “real” data. That is, data in the

form of numbers, tables, figures etc. A majority of the comments received were very subjective in
nature. For example: “This stream is heavily impacted by grazing” or “This stream is known to be
hammered.” These types of comments were of very little use without collaborative evidence to
support the subjective claims being made. What DEQ was looking for were numeric standard
exceedances (generally for chemistry) with QA/QC information or biological data to support an
impaired or unimpaired beneficial use. Again, DEQ received very little of this type of
information.

Many commentors referred DEQ to reports that suggested water quality impacts based on factors
in the riparian area or in the watershed, such as Forest Plan Standards and Guides, BLM Proper
Functioning Conditions or qualitative stream surveys. These Forest Service and BLM standards
and guides are not incorporated or referenced in the Idaho Water Quality Standards and,
therefore, an exceedance of such standards or guides does not alone justify listing a water on the
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states 303(d) list. DEQ used its best professional judgment in conjunction with an analysis of
BURP monitoring data to determine the relevance of such information. The Region specific
responses to comments in Chapter 4 of this document reflect the consideration and use of such
information by DEQ in making its listing decisions.

Idaho Division of Environmental Quality Working Rules and Assumptions for Compiling
Idaho’s 1998 303(d) List.

DEQ provided the public two separate opportunities to review the working rules and assumptions
for compiling the draft 1998 303(d) list. The first opportunity was in the Public Notice DEQ filed
in November 1997 through January 1998. The second chance was in May of 1998 with the draft

303(d) package. The working rules and assumptions have been revised as set forth below, to
better reflect DEQ’s position with respect to several critical issues after review and evaluation of

public comments.
1. DEQ relied heavily on Beneficial Use Reconnaissance Project (BURP) data and

assessments of this data using the 1996 Water Body Assessment Guidance process and

all errata, additions, and supplements to the 1996 Guidance. Assessment calls for Not Full
Support (NFS), Full Support (FS) and Needs Verification (NV) were evaluated for listing
and delisting purposes. Not Assessed (NA) means the water body or a particular
beneficial use could not be evaluated even after visiting the site (i.e. dry, beaver complex,
water too deep and swift, no fish data, etc.) and was not evaluated for listing or delisting

purposes.

Water bodies from the 1996 303(d) list with Not Full Support assessment calls remain on
the list for 1998.

Water bodies on the 1996 303(d) list with Needs Verification assessment calls stay on list
for 1998.

DEQ proposes to add “new” water bodies to the 1998 list. These are water bodies not on
the 1996 303(d) list. They have been determined to not fully support existing or
designated beneficial uses. However, DEQ has not identified the specific pollutants
causing the impairment. While DEQ is able to distinguish impaired from not-impaired
conditions using BURP data, it is unable to establish clear causative relationships between
impaired conditions and specific pollutants with BURP alone.

Further, a water body need not be included on the list if the application of existing
required pollution controls would achieve water quality standards and restore full support
status. However, at this time DEQ is uncertain of the adequacy of any such existing
pollutant controls for these “new” water bodies.

When DEQ published the draft 1998 303(d) list, it included in the material provided to the
public, an invitation to provide information and comments relating to the addition of these
water bodies to the 1998 303(d) list, including, but not limited to, information relating to
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the following: (a) the identification of significant sources of pollution affecting these
water bodies by past and present activities; and (b) whether the application of required or
cost-effective pollution control strategies or controls would restore the water body to full
support within a reasonable period of time. DEQ received no information indicating
pollution controls would achieve water quality standards and restore full support of
beneficial uses in these water bodies in the next two years, therefore, these new water
bodies remain on the final 1998 303(d) list.

These water bodies will be scheduled for Total Maximum Daily Loads (TMDL) starting in
2006, since Idaho has an existing, court-approved TMDL schedule. This doesn’t mean
they will all be done in 2006, merely that they will be scheduled for 2006 and beyond.
These “new” TMDLs will have to come after those currently in progress or scheduled.
However, should resources and circumstances allow, these added water bodies could be
scheduled for TMDLSs sooner. This would be determined on a case by case basis.

Under the Clean Water Act §303(d) and U.S. Environmental Protection Agency
regulation (40 CFR 130.2(J), 130.7), states are given authority to determine which waters
do not meet water quality standards or have impaired beneficial uses. Furthermore, Idaho
water quality standards (IDAPA 16.01.02.054 01., 02) allow DEQ to evaluate whether '
required control technologies, if applied, would restore beneficial use to full support.
Hence DEQ has elected, for purposes of Idaho’s 1998 303(d) list, not to list “new”
streams falling in the Needs Verification category, according to the 1996 Water Body
Assessment Guidance. In some cases DEQ is unable to read the “biological signal” after
monitoring and interpreting the data. In these situations, the Division is not sure if the
signal represents an impairment or merely a mediocre or misclassified stream. Hence,
DEQ will not classify these streams as water quality limited until further monitoring and
analysis can be performed as referenced above.

Section 303(d) of the Clean Water Act only requires TMDLSs be calculated for those
“pollutants” which the administrator of EPA has identified as suitable for such calculation.
303(d)(1X(C). The administrator of EPA identified all pollutants as suitable for TMDL
calculation. 43 Fed. Reg. 60662 (Dec. 28, 1978). Therefore, whether a TMDL must be
calculated depends upon whether a “pollutant” as defined in the Clean Water Act is
involved.

The definition of “pollutant” in § 502(6) of the Clean Water Act includes a number of
listed materials and categories of materials. The alteration of water flow and aquatic
habitat are not among those items specifically identified as a pollutant in the definition, and
also do not fit within any of the general categories of pollutants, such as industrial and
agricultural wastes. In addition, EPA, in its comments on Idaho's Draft 303(d) list,

appears to agree that the alteration of flow or habitat are not pollutants. Therefore, the
state will not identify these as pollutants or list waters that are impaired solely as a result
of flow or habitat alteration.
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DEQ did remove some water bodies that were listed for flow or habitat alteration.
However, these water bodies were not removed because they were listed for these
parameters; instead, they were removed because the scientific data collected by DEQ
established compliance with water quality standards and full support of uses.

While not pollutants, flow and habitat alteration are often the result of or reflected by the
existence of pollutants in the water body that are suitable for TMDL calculation. Thus,

for example, there may be excess sediment that impairs a use and therefore, violates state
Water Quality Standards on a water body that also may be affected by a lack of water
flow. If the impairment is at least in part the result of excess sediment, the water body will
be listed on the 303(d) list. -

While not suitable for TMDL calculation, flow and habitat alteration are important factors
affecting water quality and may be appropriately taken into account under other water
quality programs.

Significant issues about water temperature criteria for cold water biota, salmonid
spawning and bull trout were raised during the public comment period. Upon close
inspection of DEQ’s and others’ temperature data, coupled with biology occurring in
those waters, DEQ came to the realization that serious questions exist with regard to
Idaho’s current water temperature standard and its application. This situation is fully
described in Chapter 3 of this document. In essence, DEQ is unable to distinguish
temperature exceedances due to natural conditions from those caused by humans
activities. DEQ does not want to identify streams water quality limited when their uses
are supported despite temperature criteria violations, or be forced to write TMDLs to
reduce stream temperatures where such actions are not warranted or even possible.
Therefore DEQ is taking the following steps with regard to water temperature:

. A study will be conducted aimed at producing data to support new water
temperature criteria;

. All streams which would be listed for temperature on the 1998 303(d) list,
both carryovers from the 1996 list and those determined to have major
temperature exceedance during the 1998 303(d) process, are placed on a
separate list (see Chapter 3);

. Those streams on the temperature list referenced above will be re-evaluated
once new water temperature standards are developed and implemented;
and

. TMDLs for temperature will be postponed for streams on this list for

approximately 18 to 24 months, to allow time for the collection of data and
development of new water quality standards to take effect.
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10.

11.

Some water bodies from the 1996 303(d) list were “dry” at the time of monitoring. This
presents a unique problem for DEQ since there are no pollutants to identify or allocate
and no uses to protect. Under these conditions, a TMDL could not be done in the
traditional sense of a load in mass per unit time. In cases where the 1996 303(d) listed
water body was dry, DEQ has elected to keep it on the list for 1998. It is the intent of
DEQ to collect more information such that a sound analysis can be made regarding the
appropriate beneficial use of such waters. This type of analysis and rationale are
envisioned as part of a subbasin assessment.

Some of the waters listed on Idaho’s 1998 303(d) list may be wholly or in part within
Indian Reservations and/or on lands held by tribal members subject to a restriction on
alienation or held by the United States in trust for Indian Tribes. Including these waters
on the 1998 303(d) list does not constitute a determination, waiver, admission or a
statement on the part of the State of Idaho with respect to jurisdiction over such waters.

“Threatened” waters and potential declining waters are those waters where a downward
trend or significant statistical decline (IDAPA 16.01.02.003.55) in water quality can be
demonstrated through data. Please see response to public comments, in the section
entitled assessment process/DEQ policy for a further explanation on how DEQ handled
threatened waters.

Any exceptions to these assumptions will be referenced in the list itself or associated
appendices.
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CHAPTER 4. RIVER/STREAM ASSESSMENT

The 1996 assessment of the water quality status of Idaho rivers and streams is delayed pending
the ruling of the U.S. District Court on the 303(d) process and schedule. Once the ruling is
received and any necessary modifications are made, an assessment will be conducted.

History of Rapid Bioassessment

The use of biology as indicators of environmental change or condition has been with us for a long
time. Aristotle, who is credited with dabbling in nearly every known area of modern science,
placed freshwater fish in salt water to observe their reactions. Sesto Giulio Frontion, who was the
chief engineer for water in ancient Rome, monitored the health of local residents near the city’s
water source as a way to ensure the safety of the public at large.

Modern biomonitoring begins in Europe in the early 20th century. Here, Kolwitz and Marsson
codified the study of microbiota into a system that could be used to gauge the severity of organic
pollution, termed the Saprobien system in 1908 (Hynes 1994). The use of microbiota was further
expanded by Kolkwitz in 1950 by focusing in on individual species of animals and plants with
numeric ratings. Thus, the early science of biomonitoring began to focus on “indicator”
organisms as the key to man's influence and effects on the environment.

At the same time others in the biomonitoring arena were stressing the nature of the community
over the individual as a better indicator of environmental impact or condition. Dr. Ruth Patrick
was a leader in this idea though her work with algae. She introduced the idea that the structure of
the community is more relevant than a mere list of species. Indices of pollution were developed
by scientists in place of the indicator species. The work of Wright and Tidd (1930) is considered
by some to be the first to apply the “index” concept.

Hilsenhoff (1977) combined the idea of the saprobic system with the notion of index into a biotic
index that relied on fish communities and information about the individual species within the
community as the indicator of water (organic) pollution. Hilsenhoff revised his original biotic

- index in 1982 and 1987. He then developed a popular family-level biotic index for screening
water quality (Hilsenhoff 1988). This family-level index has since been modified by others around
the U.S. and applied on a regional scale (Davis 1995). Here is an appropriate place to define
biomonitoring as it is being used today: “Biological monitoring can be defined as the
systematic use of biological responses to evaluate changes in the environment with the

intent to use this information in a quality control program” (Rosenberg and Resh 1993).

All of these biomonitoring measures attempt to quantify stress on the biotic community. Basic
ecology has been brought to bear on the questions and solutions surrounding the use of biota
(biology) to gauge environmental change (Plafkin, et al. 1989, Hynes 1994). The ecological
approach to the use and interpretation of biomonitoring data has shown the close connection and
interrelatedness of biotic and abiotic components of ecosystems. Thus, well balanced
biomonitoring programs involve physical habitat structure, chemical, and biological
measurements.
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Rapid biomonitoring assessment, also known as Rapid Bioassessment Protocols (RBP), was
developed through the work of Plafkin, et al. (1989). Rapid biomonitoring means “to expend the
minimum amount of effort to get reproducible, scientifically valid results” (Lenat and
Barbour 1994). Plafkin, et al. (1989), and others developed the RBP methodology in response to
several national initiatives on surface water monitoring (EPA 1987b, EPA 1988, USGAO 1988)
and the need for cost-effective biological techniques in view of reduced budgets and manpower at
both the state and federal levels.

The RBPs as designed by Plafkin, et al. (1989), were a blend of existing methods that were in use
by other states at that time, notably Ohio EPA, Florida Department of Environmental Protection,
Delaware Department of Natural Resources and Environmental Control, Massachusetts DEP,
Kentucky DEP, and Montana DEQ. Protocols for three aquatic assemblages (macroinvertebrates,
fish, and periphyton) were described as possible assessment tools. Different levels of intensity
existed, each one progressively requiring more resources to conduct, as well as more technical
expertise to numerate and interpret (i.e., I, II and III). The objective of all three levels was to
provide inexpensive screening tools for determining if a stream was supporting or not supporting
a designated aquatic life use (EPA 1997).

Evolution of RBPs as water quality assessment tools has continued over the last nine years.
Today nearly three-quarters of the states use bioassessment data to measure the attainment of
their aquatic life uses, and all but three states use bioassessment in some manner in their water
resource activities according to a report by Davis, et al. (1996), for EPA. Most states are relying
on macroinvertebrates and fish, while a few also use algae or periphyton assemblages in their
bioassessment programs.

In addition to states, federal agencies and other countries have adopted similar biomonitoring
techniques as the RBPs (EPA 1991 EMAP, Bournaud, et al. 1996, and Zamora-Munoz and Alba-
Tercedor 1996). The U.S. Geological Survey has a national biomonitoring program known as
the National Water Quality Assessment Program (NAWQA). The objective of this program is to
describe the status of, and trends in, the quality of the nations’s surface and ground-water

resources and to provide an understanding of the natural and human factors that affect the quality
- of these resources (Hirsch, et al. 1988 and Leahy, et al. 1990). Approximately 60 large
watersheds across the country are being monitored and water quality evaluated based largely on
bioassessment (Maret 1995). The Upper Snake River Basin is one of the 60 large watersheds in
this program.

Shift from Traditional Water Quality Monitoring to Biomonitoring

Why the emphasis on bioassessment and biomonitoring? As described above, it is faster, cheaper
and, by and large, results in better evaluation of human impacts to water quality. This comes
about because water quality standards are set up to protect certain beneficial uses. Biomonitoring
and assessment go right to the beneficial use, be they macroinvertebrates or fish, instead of relying
on an array of individual parameters, such as pH or dissolved oxygen, to describe the conditions
believed needed to support those uses.
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Traditional water quality monitoring focused on specific numeric water quality standards that
centered on the chemistry of water. This is due to the fact that the first aspect of pollution control
dealt with drinking water and human waste water. Engineers were generally in the driver's seat
because they designed the control facilities and structures to deal with these two critical water
quality elements. Engineers, besides being well educated in engineering and design principles,
were also well disciplined in chemistry. Since engineers were designing control measures that
dealt with specific elements being released or discharged into water, water quality standards, such
as pH, dissolved oxygen, biological oxygen demanding compounds, temperature, and nutrients,
went down the same road. This was quantitative chemistry for which engineers and science had a
good understanding and techniques to monitor.

Great strides were made in controlling these discharges or releases into surface waters. In fact,
that is the success story of the Clean Water Act’s first 25 years. However, there is a limitation to
merely looking at chemical characteristics of water quality. What we have learned is discharges
and releases are very episodic in nature, that is, they occur sporadically, especially outside of a
waste water treatment or industrial plant, also known as point sources of pollution. Thus,
monitoring that looked solely at chemical characteristics very frequently missed the big event or
pulse being discharged to surface waters (Livingston, et al. 1997). If you don’t sample during an
event, your water column sample looks good and passes all the appropriate chemical standard
tests, but what about the biota living in those waters?

While improvements have been made in controlling point source pollution, the next biggest
challenge is nonpoint source pollution control (NPS). Nonpoint source pollution is diffuse in both
space and time, that is, it does not originate from a single place or time, such as a pipe.

“Programs to control nonpoint sources of pollution remain largely unsuccessful because of the
difficulties involved in applying point-source approaches to diffuse nonpoint source problems”
(Karr 1991).  As recently as 1995, EPA identified nonpoint sources as the main culprit in
declining water quality around the U.S. since point sources were the first type of pollution to
receive serious control efforts (EPA 1995). In fact, the U.S. has spent upwards of $473 billion
dollars to build, operate and administer water pollution control facilities since 1970, and yet the
nation’s waters continue to decline (Water Pollution Control Federation 1991). Ohio found

- nearly 50% more impaired waters by looking at biology versus nonbiological methods (Yoder and
Rankin 1995). Yoder and Rankin (1995) concluded that nonbiological methods of water quality
assessment underestimated human impact in this study.

Biomonitoring and assessment is not the silver bullet for gauging human impacts to water quality;
the state of the science is still evolving. However, Idaho and several adjoining states in the region
have elected to use this type of tool for determining water quality impairment and beneficial use
support. Oregon, Washington, and Montana are using a very similar process to Idaho (Mulvey, et
al. 1992, Wisseman 1996, Plotnikof and Ehinger 1997, Bahls 1996).

Idaho Experience with id Bioassessment

There are a number of studies that have occurred in Idaho, both by DEQ and others, that have
employed Rapid Bioassessment (RBP) methods. Common themes among these studies were time
saved, money saved, and the fact that biology was used in the form of one or multiple aquatic

116



assemblages as an integrator of water quality. Within DEQ, biological monitoring of Idaho’s
waters has been conducted since the early 1970s. Bauer (1981a,b) looked at macroinvertebrates
and algae to assess water quality for major river basins in the state. Over a ten-year period
during the 1980s, the Rock Creek Rural Clean Water Program (RCWP) resulted in the most
intensive macroinvertebrate and fish data set collected by DEQ for the purposes of water quality
assessment Maret (1991).

Idaho’s Antidegradation Agreement in 1989 resulted in a Coordinated Monitoring Program for
Idaho (Clark 1990) which stressed the importance of biological and physical habitat monitoring.
This agreement was supported by the Governor’s Office and the various state and federal
agencies and environmental groups in Idaho. The agreement resulted in a series of eight
monitoring protocols published by DEQ which were an attempt to standardize the collection and
use of biological and physical habitat data. Clark and Litke (1991) looked at macroinvertebrates
and fish in assessing water quality conditions in Cedar Draw in relation to agricultural nonpoint
source pollution. McIntyre (1993a) looked at fish and macroinvertebrates in comparing
differences between two streams subjected to different levels of management. Students of Dr.
Brusven at the University of Idaho have used macroinvertebrates to assess the effects of
sedimentation and a major gasoline spill (McClelland and Brusven 1980, Pontasch and Brusven
1988). Students of Dr. Minshall at Idaho State University have also looked at macroinvertebrates
to gauge impacts from wildfire (Robinson and Minshall 1995) and flow regime (Robinson and
Minshall 1993).

Other state and federal agencies in Idaho are using biomonitoring and assessment to gauge
impacts from various land use practices, such as timber harvest (Burton 1993), grazing (Platts
1991), mining (Martin and Platts 1981), or agriculture (Bauer and Burton 1993). Two main
points are demonstrated by the above: (1) biomonitoring and assessment have been around for a
long time, and (2) these methods have been used by a plethora of entities to better understand
man's impacts on water quality.

Beneficial Use Reconnaissance Project

DEQ investigated the feasibility of implementing the ISU biomonitoring methodology in late
1992. By this time ISU had two years' worth of sampling experience. Each year ISU adjusted or
refined the process as more data was accumulated and analyzed. DEQ’s critical review of the
study determined which specific methods could be employed given laboratory cost, equipment
availability, manpower, and training. DEQ elected to drop the chemical sampling portion due to
holding time and quality control issues, otherwise the ISU study design was adopted in full
(McIntyre 1993b). The initial pilot was run at three DEQ regional offices: Boise, Twin Falls, and
Pocatello. One three-person crew was assigned to each regional office. A range of sites and
water bodies were sampled, following the ISU strategy, to compare obvious impacted versus
minimally impacted. Approximately 130 sites were inventoried in 1993.

In 1994, the project was expanded statewide due to its success with production and costs in 1993.
In addition, this was an opportunity to standardize DEQ’s water quality biomonitoring and tie
results to in-stream beneficial uses. Up to this point monitoring was done according to regional
office needs and priorities. Some changes to the BURP process occurred in 1994. These came
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about from input received from a Technical Review Group of senior DEQ water quality
monitoring personnel. The biggest change for 1994 was a shift from the Plafkin, et al. (1989)
habitat assessment form to the one developed by the EPA Region 10 Bioassessment Work Group
(Hayslip 1993). The Region 10 Work Group is made up of water quality specialists from Oregon,
Washington, Idaho, and Alaska. They meet every year to discuss advancements in biomonitoring
methods and assessments. The Hayslip habitat form was judged more relevant to Idaho since it
was put together for and by regional experts. The second change for 1994 was the emphasis on
training and quality assurance along with focusing on water bodies listed on the 1994 303(d) list.

Things changed very little in 1995 and 1996, though site selection continued to focus on 303(d)
water bodies (DEQ 1995 and 1996). A pilot project looking at relationships between water
temperature and various vegetation surrogates was investigated. In 1996, another pilot looked at
the differences between the zig zag and Wolman pebble count methods. In 1997, many regional
offices had finished the wadable streams on the 1994 303(d) list and began looking at non 303(d)
streams. In addition, DEQ implemented a reservoir and large river monitoring project since
approximately 39 water bodies and 100 water bodies existed in these two categories respectively
(DEQ 1997). Of the 2,151 sites monitored between 1993 and 1996 and then assessed for the
1998 303(d) list, 979 or 45%, were on “nonlisted” water bodies. Thus, the argument that DEQ's
MBI or habitat reference benchmarks may be biased because the data comes from sites listed on
the 1994 303(d) list and hence suspect is not supported by the numbers.

The Development of DEQ’s Macroinvertebrate Biotic Index

As noted above, the RBP document by Plafkin, et al. (1989) really got the biomonitoring and
bioassessment idea in front of everyone as a sensible approach to measuring human impacts on
water quality. In response to this renaissance in biomonitoring/assessment, DEQ contracted with
Idaho State University (ISU) to develop an Idaho specific biomonitoring/assessment methodology
using the RBP as a model. They started with the basic RBP structure and modified it where the
data or analysis suggested increaseability to discriminate human influence (Robinson and Minshall
1991, Robinson and Minshall 1992, Robinson and Minshall 1995). The most comprehensive
review of this work was recently published in Great Basin Naturalist (Robinson and Minshall
1998).

As more and more streams were surveyed under this study, refinements in sampling and analysis
evolved. A suite of physical habitat parameters and some basic chemistry were measured at each
stream along with macroinvertebrates and fish. A range of conditions were selected to capture
variability across a continuum of conditions, for example, sites with little to no human influence to
- those with obvious impairment. From a suite of possible metrics ISU settled on seven different
macroinvertebrate metrics that made up their composite biotic index. Metrics were selected for
their power to distinguish impacted from nonimpacted waters. ISU used the same scoring
scheme as the RBP for macroinvertebrates and habitat, with similar impairment categories (i.e., 5
for least impacted sites and 1 for impacted). They established ecoregional references for habitat,
macroinvertebrates, and fish based on the data gathered through monitoring. These reference
conditions are the backbone to the bioassessment process; they constitute the benchmarks for
comparing streams. ISU worked in two ecoregions for the first two years of the study, the Snake
River Basin (SRB) and Northern Basin and Range (NBR) (Omernik and Gallant 1986) Omernik
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and Gallant delineated eight ecoregions in Idaho, though three of them comprise well over 75
percent of the state: Snake River Basin, Northern Basin and Range, and Northern Rockies.

In January 1995, DEQ sat down to review and analyze the data collected in 1993 and 1994
through BURP. DEQ was unable to pick with confidence regional reference sites— sites that
would form the basis for all comparisons in determining whether or not a water body was
impaired. While this was not a problem for the SRB and NBR ecoregions since ISU had set
reference conditions, there were no reference conditions set for the Northern Rockies ecoregion.
Also, DEQ noted a high degree of variation in the habitat evaluation and scoring process. In
many instances the overall habitat rating did not match with “a priori” judgment of water body
condition nor with the biotic index as calculated using the ISU procedure.

hanges in the Macroinvertebrate Biotic Index
In response to these two drawbacks, DEQ reevaluated the ISU study, especially the metrics
making up the biotic index and habitat evaluation/rating. Twelve metrics were considered,
including all those used in the original ISU study and those found meaningful in other Pacific
Northwest states (%EPT, HBI, %Scrapers, EPT Index, Taxa Richness, %Dominance, Shannon’s
Diversity Index, %Shredders, Total Abundance, %Filterers, Ratio of Scrapers to Filterers and
EPT to Chrionomidae Ratio). Scatter plots of individual metric scores against total biotic score
and habitat score were examined. Those that suggested a relationship were regressed against the
total biotic score. Significance was set at an r*>0.30. Out of this analysis, seven metrics emerged
that were incorporated into DEQ’s MBI (%EPT, HBI, %Scrapers, %Dominance, EPT Index,
Taxa Richness and Shannon’s Diversity Index). DEQ’s MBI uses a multi-metric index (i.e., an
index made up of several individual metrics looking at macroinvertebrate structure and function).

A method for discerning reference had to be chosen. To do this, DEQ selected the highest
ecoregion metric score for each individual metric. This ecoregional high was then set at one and
all lower scores were normalized to this value. The data was then plotted in rank order. Slope
breaks were noted at specific areas in the curves between 2.7 and 3.1 for component metrics and
ecoregions. These breaks were more pronounced in small data sets (n<50) and tended to smooth
out as a data set increased. Hughes (1995) commented that curve inflection and curve breaks are
sometimes used to determine acceptable or unacceptable index values. The range was arbitrarily
widened to 2.5 and 3.5 as a more conservative assumption. It was deemed better to commit a
type II error, not calling a BURP site “Not Impaired” when in fact it was, versus a type I error,
calling a site “Not Impaired” when in fact it may not be. Three categories were thus created in
this process; Not Impaired, Needs Verification and Impaired. Not Impaired indicated that the
MBI score and hence the macroinvertebrate community at that site was within ranges that would
be expected in minimally impaired water bodies. Impaired means the MBI score was indicative of
water bodies experiencing impairment as set by the theoretical reference condition for that
ecoregion. This would mean the kinds of macroinvertebrate organisms found at that site were
more dissimilar than those that would be found in a minimally impaired site, again based on the
constructed ecoregion reference condition. Needs Verification would mean the various aquatic
assemblages (i.e., macroinvertebrates, fish) did not allow DEQ to make a definite statement on
status. This area represents a gray zone in which the water body may be impaired or merely
mediocre.
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Water Body Assessment Guidanc

In 1996 DEQ developed the Water Body Assessment Guidance to formalize its assessment of
BURP data as well as water quality data from outside DEQ (DEQ 1996). This guidance was
developed to provide a consistent method to assess water bodies in Idaho. It is a decision tree
that takes water quality data and determines existing beneficial uses, use support status, and
whether state water quality standards are being met for a water body. DEQ incorporated assorted
“tools” for evaluating biological data for purposes of determining beneficial use support status.
The following tools were added in section 2300 of WBAG: MBI, RIBI, ABI and HI.

The strength of this process is its ecological underpinnings. It evaluates biological beneficial uses
directly, such as salmonid spawning or cold water biota, as well as numeric and narrative criteria
designed to protect those beneficial uses. Ultimately, this guidance provides statewide
consistency in process application and hence results. This guidance is a “dynamic” or living
document, that describes an assessment process, one that is expected to change as DEQ collects
better information and the science of bioassessment evolves.

When the guidance was in draft, DEQ convened a Technical Review Committee (TRC) of
scientists with disciplines in stream ecology, hydrology, fisheries, and statistics. Their job was to
review the guidance in light of the mission statement: a process in which QA/QC controlled
water quality data is used to make decisions on existing beneficial uses, beneficial use support
status, and beneficial use attainability. They were expected to review the document in the context
of the mission statement above, note critical technical issues, and suggest solutions based on
supporting documentation or studies. Comments and recommendations were received and
reviewed by DEQ. DEQ then finalized the Water Body Assessment Guidance and published it in
August 1996.

Changes in the Water Body Assessment Guidance
In October 1996, DEQ began the actual process of assessing BURP data using the guidance. As

with any new process, challenges were experienced as DEQ moved into applying the guidance. In
response to these challenges, DEQ published an errata and an addendum in December 1996, that
corrected some errors and clarified what to do when “needs verification” occurred because of

- habitat (see section 2300 Ecological Indicators in WBAG). Instead of quitting at the needs
verification point, it was suggested that we look to other measures or assemblages for status.

This came about because of some inconsistencies that started to appear in the BURP data with
habitat, notably which habitat parameters were collected and how they were measured and rated.

Further, DEQ staff began to question how the habitat reference conditions were set as well as
question giving habitat equal weight to biology. Again, due to the lack of reference conditions
across the state, DEQ elected to use a trisection method to determine habitat reference
benchmarks by ecoregion (Fausch, et al. 1986, Karr, et al. 1986). In this methodology the habitat
scores between 5% and 95% were trisected, the upper one-third being considered minimally
impaired, the middle third being needs verification and the bottom third being impaired water
bodies based on habitat. DeShon (1995) used a very similar method to quadrisect the range of
biotic scores for the Ohio assessment process, “When it was decided if a direct, inverse,
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combination of both, or no relation existed, the appropriate 95 percentile line was estimated and
the area beneath partitioned into four equal parts. . .”

Besides questioning equal weight for biology and habitat in the assessment process, DEQ became
concerned with some inconsistencies and variability in how crews chose habitat parameters for
ratings and the weighting of those parameters. Crews were unable to consistently pick pools,
riffles, runs, and glides in the field. Difficulty with repeatability in habitat measurement and rating
is not unique to DEQ. Platts, et al. (1983) noted the lack of repeatability in their paper on
methods for evaluating stream riparian and biotic conditions, despite the fact that the personnel
used in the study had advanced degrees in natural resource fields and were well trained. They
signaled out subjective habitat measures as being particularly problematic and subject to the
largest decrease in precision. Hannaford and Resh (1995) came to the same conclusions in their
study looking at variability in habitat assessments. Results of the habitat survey followed neither
predicted site rankings nor benthic survey results. Considerable variability occurred among
groups in the classification of individual habitat parameters. Hannaford and Resh (1995) finally
concluded that habitat assessments in their study did not produce consistent results, attributed to
observer error and natural intrasite variability. Lenz and Miller (1996) concluded, “The visual,
qualitative watershed survey results showed that qualitative habitat and physical setting
categorizations were not consistent among the agencies.” They looked at the repeatability of
habitat assessments between water quality agencies. Lenz and Miller determined the bias of the
collectors affected their categorization of each stream. They further concluded that qualitative
surveys were not sufficient to interpret the influences of physical setting or habitat on
macroinvertebrate community measures.

A number of sources, inside DEQ and out, have pointed out that regressing individual metric

scores against the total MBI score can lead to spurious results due to auto correlation. While this

could happen, DEQ feels it is a weak argument for a number of reasons. First, the seven metrics

in the MBI are the same ones most frequently used in other studies and other statg’s

bioassessment programs. Second, in a preliminary investigation of assessment methods, Tetra

Tech, a contractor for EPA, found Idaho’s classification scheme and metric scoring system to be
as good as any other tested for Idaho data.

upplemental Guj e to the 1996 Water Body Assessment Guidanc
With these doubts about the precision of habitat parameters, DEQ wondered about the logic of
giving habitat equal weight with biology in the WBAG process. Looking at what other states had
done with habitat, it became clear that habitat is a critical part of water quality but lacks -,
repeatability in application. Due to this, most states were found to be using their habitat
information in “a posteriori” analysis in most water quality assessment programs (Resh, et al.
1995). In other words, most states were using their habitat information to explain what was
going on with their biology, be it macroinvertebrates or fish. One of the main functions of Ohio’s
habitat assessment is to explain causes and sources of impacts to the aquatic life in their waters
(Rankin 1995). On closer inspection of RBP, Plafkin, et al. (1989) admit the habitat evaluation
carries considerable weight in the final assessment because of the minimal effort expended on the
collection of biological data. However, in RBP levels III and V, which are most similar to Idaho’s
BURP, the biological collections are more rigorous and appropriately take precedence in the final
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assessment. In other words biology takes precedence over habitat. Plafkin goes on to say in
RBP levels III and V, habitat evaluation plays a supporting role and is used to identify obvious
constraints and help interpret the biosurvey results.

Considering all of the above, DEQ elected to develop a supplemental guidance to be used with
the 1996 Water Body Assessment Guidance. The Supplemental Guidance alters the process
described in Section 2300, Ecological Indicators, in the WBAG to give more weight to biology
(see Attachment 1). This Supplemental Guidance merely changes the sequence of data
consideration, placing habitat later in the sequence rather than earlier. Now exceedances are
considered first and evaluated as either major or minor. Major exceedances override the biology
in all cases. Minor exceedances defer to biology for the impairment and beneficial uses support
status call.

Biology is the ultimate arbitrator for assessment calls in this Supplemental Guidance since calls
are generally made before getting to habitat. Only after considering macroinvertebrates, fish and,
where available, algae, and getting a Needs Verification (NV), does the process proceed to habitat
for a status call. If the habitat evaluation is still inconclusive, then the water body status call is
NV. At this point DEQ is not sure if water quality is affecting the biota or merely that the biota
and water body in question are mediocre. DEQ feels the biology occurring in these waters is
better at telling us what their habitat and water quality requirements are than we are at this time.

Defining major and minor criteria exceedance is critical in understanding the WBAG process and
status determinations. The lack of clear definition was identified early on by the TRC in 1996.
Several options were debated, but none were selected. This lack of definition was taken up again
by the TRC in 1997. A member of the TRC was charged with looking into how other states
handled the question of criteria exceedances. He found that the majority relied on best
professional judgment; hence DEQ’s approach was acceptable (see TRC minutes 1/20/98). For
purposes of consistency, best professional judgment of what constituted a major or minor criteria
exceedance was made by regional water quality professionals at DEQ. They evaluated the
magnitude and duration of the criteria exceedance and its impact on the biota in that water body.
If they determined that the magnitude and duration affected the biota, the exceedance was judged
- major. However, if the biota did not appear to respond to the exceedance and there was no other
supporting information available, then the exceedance was deemed minor. The regional staff were
viewed to have the best on-the-ground knowledge of the conditions and factors affecting the
water body in question. Water temperature exceedances greater than 3 degrees for cold water
biota and salmonid spawning were considered major, while temperatures of 3 degrees or less
above the average were considered minor (water temperature >16 for salmonid spawning or 25°
C. for cold water biota are consider major, while <=16 for salmonid spawning or 25° C. for cold
water biota are considered minor).

Choosing to be conservative in our application of this new guidance, DEQ elected to use what
was termed a “lowest common dominator” when multiple status calls were encountered on the
same water body, for instance, a call of Full Support at one site and a call of Not Full Support at
another site on the same water body. If a reasonable explanation could not be determined (.e.,
land use change, ownership change, geology etc.), then the lowest support call (i.e., Not Full
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Support or Needs Verification) was used for characterizing the entire water body. If a reasonable

explanation was evident, then a boundary change was made to better focus where along the water
body water quality impairments were occurring.
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CHAPTER 5. LAKE ASSESSMENT

The 1996 assessment of the water quality status of Idaho lakes is delayed pending the ruling of
the U.S. District Court on the 303(d) process and schedule. Once the ruling is received and any
necessary modifications are made, an assessment will be conducted.

The assessment of Idaho’s lakes and reservoirs water-quality status was initiated statewide in
1997 with the Lake and Reservoir Beneficial Use Reconnaissance Project. These efforts were
continued in 1998. This project collects physical, chemical, and biological reconnaissance-level
monitoring data. Thirty-nine waters have been or will be monitored by the end of 1998 (Table 1).

Table III-8. List of lakes or reservoirs in Idaho monitored in 1997 and 1998 as part of the Lake
and Reservoir Beneficial Use Reconnaissance Project indicating water body size and

American Falls Reservoir 68480 pending
Anderson Ranch Reservoir 4740 pending
Black Canyon Reservoir 11000 pending
Blackfoot Reservoir 1024 pending
Black Lake 403 pending
Blue Creek Reservoir 186 pending
Brown’s Pond 83 pending
Brundage Reservoir 192 pending
Brush Lake NA pending
Bull Trout Lake NA pending
(Roseworth) Cedar Creek Reservoir 1472 pending
C.J. Strike Reservoir 7501 pending
Crane Creek Reservoir 3200 pending
Cocolalla Lake 768 | pending
Deadwood Reservoir 3200 pending
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Elk Creek Reservoir 90 pending
Fernan Lake 384 pending
Hauser Lake 591 pending
Hawkins Reservoir 70 pending
Hayden Lake 3840 pending
Henry’s Lake 6848 pending
Island Park Reservoir 7680 pending
Lake Lowell 9472 pending
Lake Walcott 11850 pending
Little Wood Reservoir .5 70 pending
(Oakley) Lower Goose Reservoir 960 pending
Mormon Reservoir 1152 pending
Oneida Narrows Reservoir 518 pending
Palisades Reservoir 16100 pending
Ririe Reservoir 1536 pending
Sage Hen Reservoir NA pending
(Alexander) Soda Springs Reservoir 1062 pending
Spring Valley Reservoir NA pending
Spirit Lake 1338 pending
Sublett Reservoir 96 pending
Twin Lakes 883 pending
Waha Lake NA pending
Williams Lake NA pending
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An assessment method to determine beneficial use support status has not yet been developed.
Data collected during the last two years will be used to formulate the guidance.

Few waters were assessed as part of the Clean Lakes Program from 1996 to 1998. Big Payette
Lake was completed and a technical report published. Winchester Lake Phase II was completed
during the last reporting period, however, the report was published in 1996. Other lakes or
reservoirs may be monitored as part of other federal, state, or institutional organizational studies,
for example, Federal Energy Regulatory Commission relicensing.
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CHAPTER 6. WETLANDS ASSESSMENT PREPARATION

The state of Idaho recognizes that wetlands play a vital role in water quality management
programs including shoreline stabilization, nonpoint source runoff filtration and erosion control.
All of these functions directly benefit adjacent downstream waters. Riparian wetlands supply
stream shading which provides cover and water temperature cooling and allocthonous material as
food and nutrient inputs to Idaho surface waters. In addition, wetlands provide important
biological habitat, including nursery areas for aquatic life and wildlife and other benefits such as
ground water recharge (which keeps streams flowing during dry seasons) and recreation. Idaho
does not have a formal wetland regulatory program as such, but the DEQ is involved in wetland
protection through authorities granted under the Federal Water Pollution Control Act, as
amended (Clean Water Act).

While there exists a vast amount of information on wetlands located in various agencies
throughout the state, there is no central data collection point. The DEQ continues the process of
instituting a watershed plan that will include wetlands as part of the overall watershed planning
approach. Also included in that plan is the collection of all existing wetland data from all state and
federal agencies to be incorporated within a central data station and available to all agencies,
municipalities and private persons. This is in cooperation with the Idaho Fish and Game
Department where the main data base system is located. When completed, this watershed and
wetlands data system will house all available data by watersheds including wetlands and can be
accessed via a modem to review data needed for management decisions. Information collected
from the TMDL studies will be transferred to this system to assure that water quality information
is available to prospective users.

Wetland Water Quality Standard Development

Under a previous EPA grant the Idaho DEQ has developed §401 rules and regulations that will
offer protection to wetlands. These rules are currently on hold as the Idaho Legislature has placed
a moratorium on any new rules and regulations. Idaho DEQ currently uses the basic language
from the CWA to regulate the §401 Certification program. The DEQ participates in monthly
interagency coordination meetings to discuss and make recommendations on activities affecting
wetlands. The DEQ relies on the U.S. Army Corps of Engineers and the National Resource
Conservation Service for all wetland delineations associated with the §401 certification program.

Additional Wetland Protection Activities

The DEQ utilizes the §401 certification process for all activities requiring a federal permit
including Corps of Engineers §404 permits, FERC licencing, NPDES permits, §402 stormwater
permits and NEPA as directed. The DEQ has established a Water Quality Program Specialist
position that is expressly directed to manage the §401 certification program. This person was
hired in October 1993 and one of their primary goals is to compile a complete listing and tracking
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of §401 certification applications. This computerized reporting system is scheduled to be
functional by April 1996 and will track a host of informational fields necessary to maintain
scrutiny of the §401 program.

Past state activities utilizing §104(b)(3) wetland grant program funds include a grant in 1992-93
for the study, drafting and submittal of §401 rules to be enacted in 1993. These rules were
submitted to the rules committee in October 1993 and are currently on hold.

The DEQ and Idaho Fish and Game Department was awarded a §104(b)(3) wetlands grant in
1994 for the purpose of collecting all available wetland data currently accessible. This grant will
assist all DEQ regional personnel, other state and federal agencies, and the public at large in
determining the extent of wetlands and impacts associated with the proposed activity. This grant
will be the first step in the pursuit of a state watershed plan that includes wetlands.
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CHAPTER 7. PUBLIC HEALTH/AQUATIC LIFE
Idaho Falls Regional Office

The Island Park area in eastern Idaho lies within a volcanic caldera consisting of heavily fractured
thyolitic and basalt formations. The area is vulnerable to ground water contamination due to the
high water table and the porous nature of the rock strata.

During August 1995, visitors at a resort and an adjacent subdivision in Island Park developed
acute diarrheal illness with five people requiring hospitalization. An epidemiologic investigation
implicated contaminated drinking water as the cause of the outbreak and confirmed Shigella
sonnei as the causative agent. The resort is supplied by a public water well which tested positive
for fecal coliform. Private homes are supplied by individual wells. Six of ten private wells were
sampled and found to be positive for fecal coliforms. However, Shigella could not be isolated
from samples collected from the contaminated wells. An investigation to determine the source of
the contamination was conducted jointly by DEQ, Idaho Department of Water Resources
(IDWR), District 7 Health Department and the Fremont County Sewer District. The source of
fecal contamination was not located. However, the presence of fecal contamination in multiple
wells suggest that the contamination and spread of viable Shigella organisms occurred through the
ground water. A new well and treatment system was sited and constructed in accordance with
DEQ and IDWR recommendations which provided the resort with a safe potable water supply
and allowed them to remain open for business.

The DEQ, IDWR and the District 7 Health Department performed an investigation of drinking
water supplies in the Island Park area due to the lack of historical water quality data and unknown
well construction features. The District 7 Health Department collected random bacteriological
samples of several private and public water supplies. Sampling results showed approximately 50%
of the wells had the presence of total coliform. The DEQ, IDWR, and District 7 Health
Department collected additional coliform, nitrate and chloride samples from 50 public water
supplies in Island Park. The results showed no significant anomalies of nitrate and chloride
contamination. However, 38% of the public supply wells showed total coliform contamination
and two wells had fecal coliform contamination. Repeat sampling and public notification of the
bacteriological contamination was subsequently implemented. Treatment systems were installed
on the fecal contaminated wells. :

The IDWR with the concurrence of the DEQ instituted additional construction criteria for all new
wells in the area. Several presentations by the DEQ, IDWR and District Health to the Fremont
County Commissioners and Planning and Zoning were made to increase the public awareness of
ground water quality and land use practices as well as to promote upgrading existing zoning
ordinances to encourage community water and sewer systems. Media coverage prompted many
private homeowners to test their water supply for the first time. Technical assistance was
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provided to many private homeowners on proper maintenance of onsite wastewater disposal
system, well construction and location, water quality sampling, and water treatment.

‘Resources permitting, additional and periodic ground water monitoring as well as public
education by the DEQ, IDWR and District Health will be implemented for the protection of public
health and the environment of the Island Park area.

Lewiston Regional Office

Public health and aquatic life concerns in the Lewiston Region in the past two water years include
fish kills and surface water supplied drinking water problems. No fish consumption advisories or
bathing area closures were issued.

Three significant fish kills were documented in 1994. During the summer of 1994, a kill involving
trout occurred on the main stem of the Clearwater River resulting from high water temperatures
due to low flows and high ambient air temperature. In August of 1994, a kill involving trout
occurred in the upper reaches of Dworshak Reservoir resulting from a combination of high water
temperature and low flows. Winchester Lake experienced a trout kill during the fall of 1994 as a
result of low dissolved oxygen and high water temperatures.

A number of boil orders were issued in the past two water years for public water supply systems
taking water from the Clearwater River, Big Elk Creek and Big Canyon Creek. On the
Clearwater River, the City of Riverside received a boil order in February of 1995, Orofino
received boil orders in June and July of 1994 and Kamiah received a boil order in June of 1994.
Elk City takes drinking water from Big Elk Creek and received boil orders in December of 1993
and January of 1994. Peck receives drinking water from Big Canyon Creek and was under a boil
order during February of 1995.

Coeur d’Alene Regional Office

Public health and aquatic life concerns in north Idaho included a major fish kill, Pend Oreille Lake
lead and mercury accumulation, three bathing area closures and the potential for contamination of
surface water supplied drinking water systems. Other concemns are the more subtle and scattered
nonpoint source problems that collectively have a cumulative effect on surface waters of the
Panhandle basin. In 1993, 1994 and 1995, surface water complaints filed in the Coeur d’ Alene
Regional Office averaged 280 per year. The predominant pollutants in these surface water
complaints were sediment, sewage and hazardous materials (oil, metal and pesticides).

In May 1994, Black Lake experienced a major fish kill. Fish involved in the kill were perch,
crappie, pumpkinseed, largemouth bass, northern pike and bullheads. The Division of
Environmental Quality sampled dissolved oxygen and found levels above state standards. The
cause was not identified.
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In 1993, as part of the Pend Oreille Lake diagnostic feasibility analysis, DEQ assessed the lake
fishery for bioaccumulations of organic compounds and metals. Results were not based on
statistically derived data and sample sizes were small. But, lead and mercury levels were high
enough to warrant further evaluation of human health risks.

Between October 1993 and September 1995, the following beach closures were reported in the
Panhandle Basin of Idaho. Hayden Lake beach was closed due to a sewage spill. The Spokane
River beach was closed due to high bacteria levels, possibly due to wild geese feces. The Coeur
d'Alene Lake and Priest Lake beaches were closed due to “swimmer's itch”.

There are currently fifty (50) regulated public water systems in the Panhandle Basin using surface
water sources (lakes and streams). Thirty two (32) systems draw water from streams and

eighteen (18) draw from lakes. Approximately thirty eight percent (38%) of these systems use
unfiltered surface water. The primary public health concern with these systems is contamination
of the surface water sources with sediment, microbiological, or chemical contamination. High
turbidity levels caused by erosion in the watersheds has led to boil water advisories in a number of
cases. Chemical contamination has not been as big a concern although lead levels entering Coeur
d'Alene Lake are a potential health threat to unfiltered systems drawing from the lake. Filtered
systems drawing from the lake have not violated contaminant levels in treated water although
excessive lead levels have been found in raw waters serving the treatment plants.

Pocatello Regional Office

No fish consumption advisories were issued in the 1994 or 1995 water years. No surface water
influenced drinking water system problems were experienced. The lower Portneuf River was
closed to primary contact recreation during middle to late summer in 1994 and 1995. In July
1994, a fish kill occurred in the Portneuf River between the North Main Street extension and
Batiste Springs. An investigation of this fish kill was conducted by the Idaho Fish and Game
Department and DEQ. The investigators concluded the fish kill was prompted by a dissolved

- OXygen problem.

The Blackfoot River, Rockland Valley, and Bannock Creek watersheds are also impacted by
agriculture, forestry, and, in the case of the Blackfoot River, phosphate mining practices.
Beneficial use surveys continue in all of these watersheds.

The Idaho portion of the Crow Creek drainage, as well as the smaller McCoy and Tincup
drainages are similar in that they reside mostly on land administered by the US Forest Service.
Water quality remains generally as high in these areas as is found in our region. Beneficial use
surveys continue in these watersheds.
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Boise Regional Office

The Boise Regional Office of the DEQ has a number of public health and aquatic life concerns
that occurred in the past two water years. In the summer of 1994, a major fish kill occurred in
Cascade Reservoir. This fish kill involved all species and was due primarily to low dissolved
oxygen levels and high water temperature. Swimming beach warnings were also posted at
Cascade Reservoir in 1994 due to a lift station failure at McCall. A fish consumption advisory for
mercury contamination is still in effect on Brownlee Reservoir. '

During spring runoff, high turbidity frequently occurs in Elk Creek. Elk Creek is the source of
Idaho City’s drinking water. When this occurs, a boil water notice is issued.

Additionally, we developed watershed plans for a number of high priority water bodies in
southwest Idaho. A status report on priority watersheds in the Boise region is provided below for
the Boise River and Payette watershed activities.

Boise River

The Boise River from Star to the river's mouth at the Snake River is considered a high priority
stream due to its proximity to the largest urban area in the state and its popularity for recreation.
High bacteria counts in excess of the standard recommended for primary contact recreation have
been reported to occur in the river near Parma. Sediment deposits frequently occur in the lower
part of the river which contribute to turbidity and reduction in fish habitat. Recent information
indicates that this part of the river contains phosphorus concentrations as high as 0.5 mg/L during
certain times of the year. Temperatures as high as 21°C have been found in this portion of the
river. These readings occur during the summer months, but may also be influenced by removal of
riparian shading and higher temperature water from irrigation return flows. These water quality
indicators demonstrate that the designated beneficial uses of the river are not fully supported.
Due to these obvious problems and increased public concern, measures are necessary to address

. these problems.

cade Reservoir

A discussion of water quality conditions in Cascade Reservoir is contain in the State Special
Concerns section (Part II, Chapter two) of this report.

Payette River

The Payette River from Black Canyon Dam to its mouth at the Snake River is considered a high
priority stream. Irrigation return flows in the lower stretch of the river is one of the major sources
of pollutants. The primary pollutants associated with these return flows are sediment, nutrients,
bacteria and increased temperature.
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CHAPTER 8. SUB-BASIN ASSESSMENT/TOTAL MAXIMUM DAILY LOAD

PROJECTS.

Because the sub-basin assessment (SBA) and total maximum daily load (TMDL) projects are a
major effort describing water quality status and plans for improvement in Idaho, a short
description of each is listed. Following are the SBA/TMDL projects that DEQ is currently

working on:
Clearwater Basin

TITLE:

CONTACT(S):

HUC(s):

DATE DUE/SCHEDULE:

PROBLEM(S):

RESULTS OF STUDY:

STATUS:

IMPLEMENTATION:

LITERATURE
CITATIONS:

Winchester asi sessment & Loadin

Analysis)

John Cardwell, Lewiston Regional Office
17060306

1998

Jointly developed with EPA and Nez Perce Tribe, required
additional collaboration and reviews than expected. Upper Lapwai
Creek also completed as requested by Tribe and EPA. Upper
Lapwai Creek determined to be full support through 1996 BURP
subsequently removed from 98 303(d) list by DEQ.

Lake found to have excessive phosphorus loading. Lake found not
to require pesticide, bacteria or temperature load allocations.
Sediment load allocation based on meeting phosphorus allocation.

Currently under review by EPA and Nez Perce Tribe, scheduled to
be jointly issued by DEQ, Tribe and EPA in F ebruary of 1999.

Process not defined through the joint management MOA, to be

determined later as per Tribe and EPA. Will involve BMPs to
address primarily agricultural non-point sources.

Major citation - Phase I and Phase IT Clean Lakes Reports, others
contained in TMDL.
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Salmon Basin

TITLE:

CONTACT(S):

HUC(s):

DATE DUE/SCHEDULE:

PROBLEM(S):

RESULTS OF STUDY:

STATUS:

IMPLEMENTATION:

Tom Herron/Chris Mebane, Idaho Falls Regional Office

17060204
1998

Siltation, flow alteration, and bacteria associated with agriculture,
grazing, rural sprawl, and hobby farms.

13 tributaries to the Lemhi River were listed as threatened or water
quality limited on the 1994 303(d) list for sediment, nutrients, flow
alteration, and metals. Waters were evaluated through RBP
protocols, core and surface sediment sampling for salmonid
spawning suitability, and stream walk surveys to evaluate bank
erosion/sediment production. Additionally, trace metal analyses of
sediment and water from the one stream listed for metals were
made. A cooperating volunteer monitoring program reported time
series conventional water quality parameters on the Lemhi River.
Study results found that 3 tributaries were biologically impaired,
but that the previously unlisted mainstem Lembhi River did not meet
water quality standards for fecal coliform bacteria. Sediment trace
metals chemical results were below NOAA sediment quality
guidelines and were similar to reference conditions.

Stream bank erosion surveys results provided relative sediment load
estimates in the TMDL mass per unit time format (tons/mile/year).
In conjunction with biological condition data, and regional
background loadings, these load are being used to allocate load
reductions in the TMDL.

Subbasin assessment completed March 1998. TMDL to be
completed March 1999.

The Lembhi Soil Conservation District and a watershed advisory
group are assisting operators and landowners to install and maintain
BMPs to protect and restore water quality. The implementation and
maintenance of BMPs for agricultural practices in Idaho follows a
voluntary, non-regulatory approach.

134



LITERATURE

CITATIONS: 1998. Lemhi River Subbasin Assessment Summary. Prepared for:

Principal Working Group of the Lemhi Country Riparian
Conservation Agreement. Prepared by: U.S. Bureau of Land
Management, Salmon Resource Area and Idaho Division of
Environmental Quality, Idaho Falls, ID. 94 pp.
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Southwest Basin

TITLE:

CONTACT(S):

HUC(s):
DATE DUE/SCHEDULE:

PROBLEM(S):

RESULTS OF STUDY:

Cascade Reservoir Phase II Management Plan (Subbasin
Assessment & I.oading Analysis)

Tonya Dombrowski, Cascade Satellite Office, Boise Regional
Office

17050123
December 31, 1998

Excessive algae growth caused by high nutrient loading to the
reservoir has impaired beneficial uses (fishing, swimming, boating,
agricultural water supply). Excessive algae growth has resulted in
decreases in dissolved oxygen and fluctuations in water column pH,
influencing a decline in available fish habitat during the summer
months.

The water quality of Cascade Reservoir has been identified as
impaired under Section 303(d) (1998) of the CWA, due to
violations of water-quality standards for dissolved oxygen, nutrients
and pH. Beneficial uses for Cascade Reservoir found to be at risk
are agricultural water supply (toxic algal blooms), cold water biota
(depressed dissolved oxygen (DO) and warm temperatures) and
primary and secondary contract recreation (toxic algal blooms)

Water-quality studies have shown that phosphorus is the pollutant
of concern within the watershed. Historical and current monitoring
data have shown that phosphorus enters the reservoir from

nonpoint sources (primarily spring runoff and irrigation returns) and
from point sources. Continued inputs of phosphorus and
fluctuations in water level within the reservoir have led to eutrophic
conditions. Because of the direct relationship between high total
phosphorus concentrations and excess algae growth within the
water column, and the direct effect of the algal life cycle on
dissolved oxygen and pH within the reservoir, the reduction of total
phosphorus input to the reservoir is being specifically targeted as a
mechanism for overall water-quality improvement. It is expected
that phosphorus management will result in improvement in all listed
water-quality parameters: nutrients (phosphorus), dissolved oxygen
and pH.
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STATUS:

IMPLEMENTATION:

LITERATURE
CITATIONS:

To improve the quality of water in Cascade Reservoir, a 37% total
phosphorus reduction has been identified through computer
modeling techniques. This reduction is anticipated to result in
water-quality improvements that attain 0.025 mg/L total
phosphorus and 10 ug/L chlorophyll a within the reservoir.
Reductions required are based on assessment of the maximum
inlake load that can be sustained without beneficial use impairment.
Reductions were assessed at the level required to achieve the
inlake-water-quality objectives for phosphorus concentration.

Currently in the final-edit period before printing. On track for
December 1998 submission deadline.

The formal implementation plan for Cascade Reservoir is currently
in progress. Preliminary BMP evaluation mechanisms and issues of
priority are being compiled by the existing TAC, WAG and Source
(Forestry, Agriculture, and Urban/suburban) groups. The formal
document is expected to be completed within an 18 month time
frame. However, while the formal implementation plan is only in the
preliminary phase, actual implementation projects have been in
progress within the watershed since approval of the phase TMDL.
A significant amount of work has been completed in the areas of
irrigation management (conversion from flood to sprinkle,
improvement of existing ditch and rainage condition and
management, increased efficiency of water use, improvements to
irrigation schedules), grazing management (reduced grazing
densities, rotational grazing schedules and early removal of
livestock, hardened stream crossing, off-site watering facilities, and
fencing-off of riparian areas), created wetlands (constructed for
improved catchment, filtration, sediment removal and phosphorus
removal from storm water, snow-melt, precipitation events, and
irrigation recharge), sewer and septic reductions (partial (soon to
be total) removal of City of McCall WWTP effluent from the North
Fork Payette River (a major tributary to the reservoir), septic to
sewer conversions), and urban storm water runoff treatment and
reduction. Additional projects are scheduled in the near future.

Boise Cascade Corp. 1996; Idaho Division of Environmental
Quality 1996; Idaho Division of Environmental Quality 1996;
McGeehan 1996; Natural Resources Consulting Engineers, Inc.
1996; Whiting P.J, et al. 1997; Worth 1997.
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TITLE:

CONTACT(S):

HUC(s):

DATE DUE/SCHEDULE:

PROBLEM(S):

RESULTS OF STUDY:

STATUS:

. IMPLEMENTATION:

LITERATURE
CITATIONS:

Low ise River TMDL (Subbasin Assessment & I oadin
Analysis)

Bryan Horsburgh, Boise Regional Office
17050114
December 1998

303(d) List: Flow alteration, sediment, DO, Nutrients,
Temperature, Bacteria. Complex mix of sources, including
agriculture, urban, and industrial sources. Downstream from three
major water storage reservoirs.

Note: Flow alteration Lucky Peak to Barber only.

Problem Pollutants: Sediment (suspended), fecal coliform
phosphorus.

Developed instream criteria for suspended sediment;

Developed load allocations for suspended sediment;

Developed load allocations (concentration based) for fecal coliform
bacteria;

Proposed no net increase cap loads for total phosphorus, tributaries
and waste water treatment plants.

Draft TMDL available for public comment until November 13,
1998. Submitted to EPA December 1998, awaiting approval.

Pending, active WAG working on implementation, exploring
effluent trading options for addressing phosphorus.

Anderson 1998, Dupuis and Nelson 1998, Miller 1998; Miller
1998; Nelson and Dupuis 1998; Schinke 1998; Schinke 1998.

138



TITLE:

CONTACT(S):

HUC(s):

DATE DUE/SCHEDULE:

PROBLEM(S):

RESULTS OF STUDY:

STATUS:

IMPLEMENTATION:

LITERATURE
CITATIONS:

tte River TMDL asin Assessm adi

Analysis)

Mike Ingham, Boise Regional Office
17050122

December 1999

Water body is listed for nutrients bacteria and temperature.
Sources are primarily agriculture.

For nutrients; data is indicating that nutrients are not contributing
to nuisance aquatic vegetation growth; no levels exceed 6.0 mg/L
with no 24 hr. No sage temperature; data shows the state
temperature criteria is exceeded, however, cold water biota and
salmonid spawning appear to be supported (Mnt. White Fish),
suggest change of designated use to Cool Water Biota; Bacteria;
extensive bacteria monitoring shows exceedances of primary and
secondary recreation for fecal coli, E. coli proposed change, no
exceedance noted. Further monitoring proposed.

Sub-Basin Assessment in final development, TMDL in final
development.

Lower Payette River SBA, Boise Regional Office
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TITLE:

CONTACT(S):

HUC(s):

DATE DUE/SCHEDULE:

PROBLEM(S):

RESULTS OF STUDY:

STATUS:

IMPLEMENTATION:

LITERATURE
CITATIONS:

Middle Fork Payette River TMDL (Subbasin Assessment &
Loading Analysis)

Johanna Luce & Bob Steed, Boise Regional Office
17050121

Public comment period ends: November 18, 1998.
Submitted to EPA: December 31, 1998

Excess sediment leading to loss of over-wintering and migration
uses by bull trout and other fish species. Sources are primarily
forestry activity and rural housing development, hobby farms. -

Sediment targets set as a function of “percent above background”
deposition rates. TMDL targets. will be met through documentation
by land management agencies of reduced sediment production and
on-going water body assessment for full support.

Public comment period between 9/30/98 and 11/18/98 (current
status). Awaiting EPA approval.

No WAG has been formed. Southwest BAG has been the main
public input vehicle. A WAG will be formed after EPA approval.
Implementation will rely on BMPs to address land management
sources.
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Upper Snake Basin
TITLE:
CONTACT(S):

HUC(s):

DATE DUE/SCHEDULE:

PROBLEM(S):

RESULTS OF STUDY:

STATUS:

IMPLEMENTATION:

LITERATURE
CITATIONS:

Lake Walcott (Subbasin Assessment & Loading Analysis)

Tom Miller, Twin Falls Regional Office
17040209

December 1998, TMDL due in 1999
Sediment, nutrients, dissolved oxygen.

De-list Snake River 303(d) segments; do TMDL for Rock Creek
(Power County) 303(d) segments.

Central Office Internal Review

Implementation plan will be developed by WAG and will identify
BMPs for sediment on selected tributaries.

Miller 1998.
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TITLE:
CONTACT(S):

HUC(s):

DATE DUE/SCHEDULE:

PROBLEM(S):

RESULTS OF STUDY:

STATUS:

IMPLEMENTATION:

LITERATURE
CITATIONS:

Portneuf River TMDL (Subbasin Assessment & Loading Analysis)

Mike Rowe, Lynn Van Every- Pocatello Regional Office

17040208

December 1998

Pollutants of concern: sediment, nutrients, bacteria, flow alteration,
oil and grease, dissolved oxygen. Mixture of urban and rural non-
point sources, irrigated agriculture.

Levels recommended for sediment, nutrients, oil and grease
bacteria, and PCBs. Site-specific criteria for dissolved oxygen.
More information needed to establish loads for temperature. Flow

alteration was not addressed.

Out for public review. Being revised to address comments, to be
submitted to EPA in March 1999.
Implementation plan is due in mid-2000.

Rowe, et al. 1999
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CONTACT(S):

HUC(s):

DATE DUE/SCHEDULE:

PROBLEM(S):

RESULTS OF STUDY:

STATUS:

’s Fork in A ment adin alysis
Sheryl Hill or Chris Mebane, Idaho Falls Regional Office
17040202
1998

Two water bodies appeared on the 1994 section 303(d) list of
water quality-limited water bodies. Henry’s Fork was listed for
sediment; Henry’s Lake was listed for dissolved oxygen.

Development of total maximum daily loads (TMDLs) for the
Henry’s Fork and Henry’s Lake are either not feasible or
unnecessary. Sediment loading in the listed segment of the Henry’s
Fork was due to unusually extreme drawdown of Island Park
Reservoir in 1992, and seasonal depletion of dissolved oxygen in
Henry’s Lake is a function of naturally high concentrations of
phosphorus in the lake’s watershed. Previous studies, cited in the
assessment, concluded that actions which could reasonably be
implemented to reduce the input of phosphorus to Henry’s Lake
would not eliminate winter oxygen depletion and the occasional fish
kills, which does not adversely affect the fishery, are natural. High
primary productivity, due to ample nutrient supply, is both a prime
factor in seasonal dissolved oxygen depletion and the phenomenal
fish growth and productivity which have made Henry's Lake a
world class fishery. Recent data indicate that both Henry’s Lake
and Henry’s Fork support the beneficial uses of cold water biota
and salmonid spawning. -

Water quality in the remainder of the subbasin is generally good,
and the large number of water bodies sampled indicate that most
support aquatic life beneficial uses. Where localized water quality
problems exist, they are generally related to riparian habitat quality,
Stream bank stability, and flow connectivity between water bodies.
The lower reaches of Sheridan Creek, a large tributary of Island
Park Reservoir, does not support salmonid spawning and has been
identified by the Henry’s Fork Watershed Council as its highest
priority for restoration.

Subbasin assessment completed December 1998. TMDLs for two
water bodies appearing on the 1994 section 303(d) list will not be
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IMPLEMENTATION:

LITERATURE
CITATIONS:

developed because results of the assessment indicated that
development of TMDLs was either not feasible or unnecessary.

Numerous resource management agencies, landowners, and
nonprofit organizations are actively involved in voluntary
implementation of water quality and habitat enhancement projects
throughout the subbasin. Major ongoing projects include the
Henry’s Lake SAWQP Plan, implemented by the Yellowstone Soil
Conservation District to reduce shoreline and Stream bank erosion
in the Henry’s Lake watershed, and the Sheridan Creek Restoration
Project, implemented by a committee of the Henry’s Fork
Watershed Council to restore the hydrological and biological
functions of Sheridan Creek.

Hill, S. and C. Mebane. 1998. Upper Henry’s Fork Subbasin
Assessment. Idaho Division of Environmental Quality, Idaho Falls,
ID. 143 pp.
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Upper Snake/Rock TMDL (Subbasin Assessment & I oading
Analysis)

Sonny Buhidar/Darren Brandt, Twin Falls Regional Office

17040212 - 31 stream segments (16 Tributaries, 5 reservoirs, 10
middle Snake River segments)

SBA, 12-31-98; TMDL, 8-31-99 (tentative)

Sediment, nutrients, temperature, ammonia, flow alteration,
pathogens. Sources are primarily agriculture with significant
contributions from aquaculture and urban development.

Violations of numeric (D.O., temperature, ammonia, pathogens) &
narrative (sediment, nutrients) water quality criteria, which has
affected cold water biota and salmonid spawning beneficial uses.

31 stream segments are designated water quality limited and are on
303(d) list for 1996. Subbasin assessment has been reviewed by
public.

Possible - Mid-Snake TMDL includes NPDES permitting and
BMPs with feedback loop to address agricultural non-point
sources.

One major document is planned post-TMDL that is a Water Quality
Status Report of the Upper Snake Rock tributaries and the middle
Snake River.
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PART IV
GROUND WATER ASSESSMENT

OVERVIEW

Idaho is one of the top five states in the country for the volume of ground water used. Idahoans
use an average of 9 billion gallons of ground water daily. Sixty percent of this 9 billion gallons is
used by agriculture for crop irrigation and stock animals. Thirty six percent is used by industry,
and three to four percent is used for drinking water. Even though the volume of ground water
used as drinking water is relatively small in comparison to the total ground water use,
approximately 90% of the people in Idaho rely on this smaller volume of ground water for their
drinking water supply. The other 10% of the people in Idaho rely on surface water for their
drinking water supply.

Of the 90% of the population using ground water for drinking water, about two-thirds are served
by public water systems regulated under the Safe Drinking Water Act (SDWA), and about one-
third obtain their drinking water through private systems typically represented by private domestic
wells. :

Idaho’s ground water also contributes to surface water flows throughout the year, especially
during low flow periods. Therefore, the protection of Idaho’s ground water quality is necessary to
protect the wide range of ground water and surface water uses throughout the State.

CHAPTER 1. GROUND WATER CONTAMINATION SOURCES

Idaho’s 1996 305(b) report identified the ten highest priority source categories of ground water
contamination as well as other high priority source categories, based on the professional
+judgement of State ground water quality program personnel (reference Table IV-1). The ten
highest priority source categories of ground water contamination in Idaho, listed in no particular
order, were determined to be animal feedlots, fertilizer applications (including land application of
manure), pesticide applications, land application (of wastewater, sludge, etc.), underground
storage tanks, waste tailings, landfills, septic systems, shallow injection wells/urban runoff, and
industrial facilities. Other high priority source categories of ground water contamination in Idaho,
listed in no particular order, include agricultural chemical facilities, agricultural drainage wells,
above ground storage tanks, surface impoundments, waste piles, deep injection wells, mining and
mine drainage, and spills (including spills relating to on-farm agricultural mixing and loading
procedure). These numerous ground water contamination source categories need to be addressed
through ground water protection related activities and programs in order to protect the quality of
Idaho’s ground water and surface water.
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Table IV-1.  Major Ground Water Contamination Source Categories in Idaho (from 1996 305(b) report)

Ten Highest | Other High | Factors Considered in .
Contaminant Source Category Priority Priority Selecting Contaminant Contaminants
Sources Sources Source gories

agricultural chemical facilties v A,B,C,D,EF A,B,D.E
[[anima feediots ) A,B,C,D,EF EG,LKL
"Dminage wells %) A,B,C,D,E,F A,B,C,EJL
Fertilizer applications ) AB,C,D,E,F E

Irrigation practices

Pesticide applications ) A B,C,D,E,F A,B,C,D

Land application W) A,B,C,D,E,F E, G, H, J, M (organics)

Material stockpiles

Storage tanks (above ground) W) A B,C,D,E,F A B,C,D,H
Storage tanks (underground) ) AB,C,D,E,F B,C,D,H
Surface impoundments ) " lc.p F,G,H,I
'Waste piles ) AEF F,H,I

Waste tailings ) A,B,D,E,F H, M (pH)

Deep injection wells ) A,B,C,D,E,F B,C,E,J,L

Landfills ) A,B,C,D,E,F B, C,D, E, H, J, L, M (VOCs, 10Cs) ||
Septic systems V) A,B,C,D,E,F EJL, "

Shallow injection wells/Urban Runoff ) A B,C,D,EF A, B,C,D,E,G,H,J,L

Othe
Hazardous waste generators
Hazardous waste sites
||Industn'al facilities ) A,B,D,E,F C,D, G, H, M (creosote) _
||Material transfer operations
IIMining and mine drainage - %) ADE H, M (cyanide compounds)
[[Pivetines and sewer lines
"Spills () A,C,EF A, B, C, D, I, M (fertilizer) "
"Tmnspomtion of Materials "
A. Human health and/or environmental risk (toxicity); B. Size of the population at risk
C. Location of the sources relative to drinking water sources D. Number and/or size of contaminant sources
E. Hydrogeologic sensitivity F. State findings, other findings
] cpecides — Organic pesticides I Halogenated- solvents D. Petroleum compounds
E. Nitrate F. Fluoride G. Salinity/brine H. Metals
1. Radio nuclides J. Bacteria K. Protozoa L. Viruses
M. Other

* Information is based on professional judgement and input from each of the six Idaho Division of Environmental Quality Regional
Offices, the Idaho Department of Water Resources, and the Idaho Department of Agriculture.
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CHAPTER 2. EXISTING AND POTENTIAL GROUND WATER
CONTAMINATION SITES

Table IV-2, developed for Idaho’s 1996 305(b) report, summarizes some of the existing and
potential contamination sites found throughout the State. These sites all relate to one or more of
the major contaminant source categories found within Table IV-1. It is important to note that not
all existing and potential sources of contamination are included in Table IV-2. Current efforts
associated with Idaho’s Source Water Assessment Program are expected to significantly improve
available information pertaining to the numbers and locations of existing or potential
contamination sites throughout the State. This information can then be used for future 305(b)

reports.

Table IV-2.

Statewide Summary of Existing & Potential Ground Water Contamination Sites

Number of Sites with
Number Typical Contaminants Which Have
Source Type . Confirmed Ground .
of Sites Water Contamination Been Detected or May Exist
CERCLA sites (includes
Department of Defense and 8 7 Metals, VOCs
Department of Energy sites)
Underground Storage Tank Sites 992 269 Petroleum Compounds I
Underground Storage Tank Sites 2210 0 Petroleum Compounds
(no releases found)
RCRA Corrective caa
Action & Misc, Cleanup Sites 8 7 VOCs, Pesticides, Creosote
Wastewater Land Application 116 24 (a) Total Dissolved Solids, Chloride, Iron,
Permitted Sites Manganese, Nitrate
Ore Processing by Cyanidation . . N
Permitted Sites 11 2 Cyanide, Nitrate, Diesel
Septic Systems 190,000 data not available Nitrate, Bacteria I
Class V Unde.rgroum! Injection >5000 data not available " Bacteria, Nitrate, Pesticides
Wells (excluding septic systems)
Historical Landfills 1022 data not available Metals, VOCs
Confined Animal Feed Operations . . .
(NPDES permitted) 63 data not available Nitrate, Bacteria "
Other Ground Water Contamination VOCs, Nitrate, Bacteria, Pesticides
Locations (not covered above) (b) 28 19 ’ ? ’

Notes:

Metals

(a) Some contaminated sites are associated with secondary MCLs such as Total Dissolved Solids.

(b) Includes voluntary remediation sites and other significant areas of contamination.
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CHAPTER 3. SUMMARY OF GROUND WATER PROTECTION
PROGRAMS AND ACTIVITIES

Table IV-3 is a list of Idaho ground water protection programs and activities, with
implementation status and responsible agency information. Many of these programs and activities
address one or more of the major contamination sources identified in Table IV-1, and the known
and potential ground water contamination sites identified in Table IV-2. The following is a short
narrative description of each program or activity, identified in Table IV-3, and its status:

iv Title ITT Pr

SARA Title III, also known as the Emergency Planning and Community Right-to-Know Act
(EPCRA), helps state and local governments improve their preparedness to handle chemical
accidents. In Idaho, SARA Title III is implemented under Federal guidelines by the Idaho State
Emergency Response Commission (SERC). The implementation status of the State’s highly
successful program is considered “Continuing Efforts™.

ient Ground Water Monitoring Syste ,
Idaho has a “Fully Established” statewide ambient ground water monitoring program that consists
of a statistically-designed ground water quality monitoring network (Statewide Network) of more
than 1500 wells of all types. The network was primarily designed to characterize the ambient
water quality of the State’s aquifers, and is stratified by the hydrogeologic subareas shown by
Figure IV-1. About 400 of the network wells are sampled each year, resulting in most sites being
sampled at least once every four years. To better identify time trends, annual monitoring of a
subset of about 100 wells started in 1995. The results from this monitoring network are used in
this report and discussed under Chapter 4. Chapter 4 also provides additional information about
this Statewide Network. :

Aquifer Protection Program: Rathdrum Prairie

This is a “Fully Established” aquifer protection program in the northern part of Idaho. The

" Spokane Valley - Rathdrum Prairie (Rathdrum Prairie) Aquifer receives additional regulatory
protection because of its designation as a “sole source aquifer” under the Safe Drinking Water
Act, and because of its categorization as a “Sensitive Resource” aquifer under the Idaho Ground
Water Quality Rule. The sole source designation provides additional aquifer protection from
Federal projects. The sensitive resource categorization, combined with specific narrative standards
within the Ground Water Quality Rule, provides additional protection from all point source and
nonpoint source activities. These regulations help support an active aquifer protection program
which addresses multiple contaminant sources through improved pollution prevention
technologies, education, and land use planning. These aquifer protection efforts have strong
public support from area residents which initially resulted in the aquifer's listing as a sole source
aquifer and helped lead to subsequent categorization as a Sensitive Resource.
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Table IV-3. Summ:

Program or Activities

of Idaho Ground Water Protection Programs

Implementation Status

Responsible State Agenc

Active SARA Title III Program Continuing Efforts State Emergency Response Commission
Ambient ground water monitoring system Fully Established IDWR
Agquifer protection program: Rathdrum Prairie Fully Established Panhandle Health District/DEQ
Aquifer vulnerability assessment Continuing Efforts DEQ/IDWR*
Aquifer mapping Continuing Efforts IDWR/DEQ
(| Aquifer characterization Continuing Efforts IDWR/DEQ 4
Comprehensive data management system Continuing Efforts IDWR 1
e s
ILGround water discharge permits Continuing Efforts DEQ/IDWR
Il Ground water legislation Fully Established DEQ
[| Ground water classification Fully Established DEQ
Ground water quality standards Fully Established DEQ
| Ground water nonpoint source controls Continuing Efforts DEQ*
I[ Ground water Best Management Practices Continuing Efforts DEQ*
‘Ilrlnlt;t:.z:lgve:scy coordination for ground water protection Continuing Efforts DEQ/IDWR/ISDA
Ore Processing by Cyanidation Regulations Fully Established DEQ
Pesticide State Management Plan Under Development ISDA |
Pesticides control program Continuing Efforts ISDA jl
Pollution prevention program Continuing Efforts DEQ
Regional & local ground water quality monitoring Continuing Efforts DEQ/ISDA jl
gzs;:rc;e Conservation and Recovery Act (RCRA) Fully Established DEQ WI
Solid waste management Continuing Efforts DEQ*
" Source Water Assessment Plan Under Development DEQ
State Superfund Continuing Efforts DEQ
;tatu:alszA program more stringent than RCRA Not Applicable NA
[| state septic system regulations Fully Established DEQ/Health Districts
Storm water program Continuing Efforts DEQ II
Underground storage tank installation requirements Continuing Efforts DEQ
Underground Storage Tank Remediation Fund Continuing Efforts DEQ
Underground Storage Tank Permit Program Continuing Efforts DEQ
Underground Injection Control Program Fully Established IDWR
Zrléltnece:?:;lity assessment for drinking water/wellhead Continuing Efforts DEQ* ‘l
h Wastewater Land Application Permit Program Fully Established DEQ f
Well installation regulations Fully Established IDWR f

150



1 Program or Activities Implementation Status Responsible State Agency.
Il Well abandonment regulations Continuing Efforts IDWR

[| Wellhead Protection Program (EPA-approved) Fully Established DEQ/Idaho Rural Water I

SERC - State Emergency Response Commission DEQ - (Idaho) Division of Environmental Quality
IDWR - Idaho Department of Water Resources ISDA - Idaho State Department of Agriculture
* - indicates significant involvement of other agencies

Agquifer Mapping, Characterization, and Vulnerability Assessment

These areas are all rated as “Continuing Efforts”. Because of the complex geologic makeup of the
State, identifying and characterizing every aquifer is a difficult task. Graham and Campbell’s
Groundwater Resources of Idaho (1981) utilized an approach of identifying and describing the 70
major ground water flow systems within the State. Many of these 70 ground water systems
comprise more than one aquifer. In addition, the USGS has performed a significant amount of
aquifer mapping and characterization work in the State, with much of their work focused on the
eastern Snake Plain aquifer. Aquifer mapping and characterization efforts continue, with the
Statewide Monitoring Network providing additional aquifer characterization information and
continuation of USGS aquifer characterization efforts. Characterization also occurs, and will
continue to occur, as the result of studies and efforts undertaken by state universities, state
agencies, local entities, and consultants to address issues such as resource protection and
contaminant investigations. Much of the aquifer characterization work associated with ground
water quality is included as part of this report.

Vulnerability assessment efforts include development of a modified version of the U.S.
Environmental Protection Agency’s DRASTIC model for the eastern Snake River Plain and the
subsequent development of vulnerability maps for this and other significant aquifers in the State.
In addition, the USGS has been developing calibrated vulnerability maps, referred to as
probability maps, for the eastern Snake River Plain. These contaminant specific maps are
complete for nitrate and nearly complete for the pesticide (herbicide) atrazine.

Comprehensive Data Management System

The Idaho Ground Water Quality Plan recognizes an Environmental Data Management System
(EDMS) as the State’s comprehensive data management system to include data from past, present
and future ground water quality monitoring. Idaho’s comprehensive data management system
implementation status is considered “Continuing Efforts”. Although the EDMS is currently in use,
not all relevant ground water quality data is routinely submitted to and entered into the system
and there is a backlog of past data that could be incorporated into the system. Recent efforts to
help increase the amount of data routinely submitted to EDMS include development of a
compatible Access database structure that can be placed on individual computers and utilized for
project or program specific data. Once the data is entered into the Access database, it can be
transferred into EDMS.

In addition, development is in progress to make EDMS data available on the Worldwide Web.
This will utilize direct queries to the EDMS database. For data searches relating to specific
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geographic areas, map sequences will allow the searcher to visually identify the target area.
Parameter selection will then allow “zeroing in” on specific characteristics of available data,
providing tabular results from the EDMS database. Searchers with client SQL software (such as
MS Access and ArcView 3.0) will be able to query the EDMS database directly through an
Internet connection using the appropriate software that links a client to the server.

PA-endor. re Comprehensiv er Protection Program WP
The status of CSGWPP is considered “Continuing Efforts” because Idaho is currently focusing
available resources on implementing its Ground Water Quality Plan which contains the essential
elements to establishing ground water protection as found within a CSGWPP. This Ground Water
Quality Plan, which has been adopted by the State’s legislature, includes the following sections:
Protection, Prevention, Public Education, Government Interaction/Public Participation, Ground
Water Quality Monitoring/Data Information System, and Remediation of Contamination. It is
anticipated that CSGWPP strategic activity criteria concepts will be used to supplement Ground
Water Quality Plan implementation efforts where appropriate. At this time Idaho either meets all
of the applicable CSGWPP core adequacy criteria or is expected to in the near future as the result
of ongoing Ground Water Quality Plan implementation.

Ground Water Discharge Permits

This area is considered “Continuing Efforts”. Several potentially significant ground water
discharge sources are permitted through different state programs, including Ore Processing by
Cyanidization, Wastewater Land Application, and Underground Injection Control programs.
These programs, and related permitting, are all discussed in greater detail within this chapter.
Many existing types of ground water contaminant discharges are not currently covered under a
permit program, although any such discharges need to be in accordance with appropriate
management practices and generally must avoid causing significant ground water degradation in
order to be consistent with the Idaho Ground Water Quality Rule.

Ground Water I egislation
Ground Water Legislation in Idaho is considered “Fully Established”. The Environmental

Protection and Health Act provides general authorities for protection of human health and the
environment. In 1989, the Ground Water Quality Protection Act was enacted. This legislation
established State goals for ground water quality which include: to maintain the existing high
quality of the State’s ground water, to satisfy existing and projected future beneficial uses, and to
prevent contamination of ground water from point and nonpoint sources of contamination to the
maximum extent practical. The Act also established the Ground Water Quality Council. This
Council was tasked with developing a ground water quality plan which described the State’s
overall approach to protecting its ground water.

The Idaho Ground Water Quality Plan was adopted by the State Legislature in 1992 after a
lengthy public involvement process. The Plan contains six major policy areas directing state
agencies and entities in the protection of ground water quality. These six policy areas cover
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protection, prevention, public education, government interaction/public participation,
monitoring/data information, and remediation. Rationales for the policies and implementation
items which guide responsible agencies on protection activities are included within each of the
policies. No new general ground water legislation has been considered over the past two years.
The focus of activities has been on implementing the direction which has been provided within the
Ground Water Quality Plan. '

un: T i ds/Ground Water Classification
Ground water quality standards and ground water classification (referred to as categorization in
Idaho) are “Fully Established”. Idaho’s Ground Water Quality Rule (1997) includes ground water
quality standards, an aquifer categorization system, and ground water quality protection
requirements. The numerical and narrative ground water quality standards apply to all ground
water in Idaho, and are based on the need to protect the resource for drinking water and other
beneficial uses. The numerical standards are essentially equal to both the primary and secondary
Safe Drinking Water Act Maximum Contaminant Levels. In addition, the Rule also requires that
ground water quality be protected from significant degradation even if the standard has not been
exceeded. The degradation is to be avoided through the use of appropriate ground water quality
protection practices and methods.

Categories for aquifers or portions of aquifers include “Sensitive Resource”, “General Resource”,
and “Other Resource” aquifers. Ground water quality is to be protected through a combination of
best available methods, best management practices, and best practical methods depending on the
aquifer category. All aquifers not categorized as a Sensitive Resource or Other Resource default
to General Resource, for which the above referenced standards apply. To change from one
category to another requires rule-making. Stricter standards and protection requirements are
possible in a Sensitive Resource aquifer, and less strict standards and protection requirements are
possible in an Other Resource aquifer. At this time, the Rathdrum Prairie aquifer is the only
Sensitive Resource aquifer, and there are no Other Resource aquifers in the State.

Idaho’s programs and act1v1t1es for ground water nonpomt source controls and implementation of
best management practices (BMPs) is rated as “Continuing Efforts”. Section 319 of the Clean
Water Act requires that states develop and implement a nonpoint source management program.
Ground Water is included in Idaho’s Nonpoint Source Management Plan (1989) and is also
addressed in the State’s revised plan. The revised plan was submitted to EPA on March 26, 1998
for review and approval. Both the existing and revised plan address the following ground water
related sources: agriculture, septic systems, urban runoff and industrial chemicals. The revised
plan, once approved, will provide further protection of ground water resources through the
implementation of the State’s wellhead protection and source water assessment programs.
Additionally, the revised plan recognizes that the Ground Water Quality Rule IDAPA 16.01.11)
provides the underlying guidance for protection of the State’s ground water from nonpoint source
contamination. In addition, most ground water programs and activities described in this Table IV-
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3 narrative and throughout the ground water section of the existing and revised Nonpoint Source
Management Plan are continually updating and improving BMPs and nonpoint source controls.
Many of these are documented through guidance manuais such as exist for septic systems,
wastewater land application, and confined feed operations.

There are numerous agricultural related programs aimed at addressing nonpoint sources. The
Agricultural Ground Water Quality Protection Program was adopted by the State Legislature
during the 1995 session as a part of the Idaho Ground Water Quality Plan. The program was
developed to, “describe the management approaches to prevent ground water contamination and
to respond to the occurrence(s) of such ground water contamination.” This program will also
integrate pesticide management as described in the yet-to-be-developed State Pesticide
Management Plan. A major focus of the program is implementation of the BMP feedback loop for
agricultural nonpoint sources of contamination.

ragen rdinati T Water tion Activitie
There are “Continuing Efforts” within the State to further interagency coordination. The Ground
Water Quality Plan of 1992 and other State statutes identify specific ground water protection
roles for State agencies and local governments and contain policies which provide direction for
interagency coordination. One significant accomplishment since the previous 305(b) report is the
completion of Idaho Ground Water Protection Interagency Cooperative Agreement, signed by
three major State ground water quality agencies: the Idaho State Department of Agriculture, the
Idaho Department of Water Resources and the Idaho Division of Environmental Quality. This
agreement focuses on implementing the Ground Water Quality Plan through coordination of the
various agency ground water quality related programs. Quarterly meetings are held between the
three agencies to help ensure a coordinated approach to ground water quality protection in Idaho.

Another method routinely utilized to facilitate interagency coordination is the formation of multi-
agency committees to provide input on specific areas which may impact the ground water quality
management activities of various agencies. Some of the committees currently facilitating this
coordination include the Agricultural Coordination Committee, which was established to help
implement the state’s agricultural ground water program, and the Ground Water Monitoring
Technical Committee, which was formed in 1996 to ensure a coordinated approach for regional
and local monitoring efforts within Idaho.

Pr . . on
Idaho has a “Fully Established” Ore Processing by Cyanidation Permit Program covered under
IDAPA 16, Title 1, Chapter 13, Rules and Regulations for Ore Processing by Cyanidation.
Permits are issued for ore processing facilities which utilize cyanide. The goal is to protect
beneficial uses of surface and ground waters and not endanger public safety or the environment.
Important ground water protection measures include design and operation plan approvals, design
and operation requirements which include measures to prevent discharges to ground water, and a
monitoring strategy that incorporates ground water and leak detection monitoring.
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Pesticide State Managemen

Idaho’s Pesticide State Management Plan (SMP) is “Under Development” in accordance with
applicable regulatory requirements and EPA guidance. Draft language and outlines have been
developed for several key document chapters.

Pesticides Control Program

Idaho’s pesticides control program implementation status is “Continuing Efforts”. There is
currently a Pesticide Cooperative Agreement with the USEPA for the implementation of FIFRA
in Idaho. IDAPA 02, Title 03, Chapter 3, Pesticide Use and Application Rules addresses the
registration, use, handling, transportation, storage, distribution and disposal of pesticides and their
containers. The licensing of pesticide applicators is also covered. IDAPA 02, Title 03, Chapter 4,
Chemigation Rules provides for regulation of the irrigation systems which are utilized for the
application of pesticides and fertilizers. This includes backflow prevention standards, licensing,
inspections, and training programs. Other program activities include initial and recertification
training of applicators and dealers and a Pesticides Disposal Program which addresses the
problems of unusable pesticides through collection and disposal of the unusable agricultural
pesticides with no cost or liability to the participant.

Pollution Prevention P

The Pollution Prevention Program promotes incorporation of pollution prevention into DEQ
programs and business, industry, government, and public practices. The objective of the program
is to prevent the contamination of air, land, and water through source reduction techniques. The
program status is listed as “Continuing Efforts” because it is a dynamic program working in a
matrix system with other programs and efforts. As projects are completed, the focus is re-
evaluated and modified to fit current environmental concerns.

The document “Pollution Prevention Program Focus - A Summary of the Priority-Setting
Process” describes the process used to prioritize pollution prevention efforts. Six categories (auto
. Tepair, agricultural crop production, metal mining, chemical production, lumber and wood
products, and solvents) were chosen as a focus based on an evaluation of environmental data,
including ground water contamination information. These categories address many of the major
contaminant source categories identified in Chapter 1 and/or many of the specific contaminants
often found in ground water as discussed within Chapter 4. Projects in the six pollution
prevention categories are chosen based on input from business people and their proven success.
Typical program accomplishments over the past few years include joint compliance
assistance/pollution prevention visits to a couple of mining operations which resulted in pollution
prevention recommendations associated with vehicle maintenance.

Regional and I.ocal Monitoring Program
Regional and local ground water quality monitoring is used to investigate ground water
contamination that is known or suspected to exist in Idaho’s ground water. Regional and local
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monitoring are needed: 1) to identify and delineate ground water contamination problems which
are typically local or regional in scale and may not show up on the scale of the statewide
monitoring effort, 2) to determine the areal extent of ground water contamination so that the
beneficial uses of the resource can be protected, and 3) to provide information, direction or
prioritization to state ground water quality programs. Several contamination sites and areas within
the State have been or currently are being characterized through regional and local monitoring,
although there are still numerous contamination sites and areas throughout the State that need
initial and/or further characterization. Therefore, this program is rated as “Continuing Efforts”.

To help ensure that regional and local monitoring is pursued in a coordinated manner, the Idaho
Ground Water Monitoring Technical Committee (GWMTC) was formed in 1996. The GWMTC
includes representatives from 12 state and federal agencies. One of the key committee products
has been the identification and prioritization of monitoring needs based on known problem sites
and areas. The ground water quality data presented within Chapter 4 represents a major source
for identifying these problem sites and areas. Another committee product has been the
identification of ongoing, historical, and planned monitoring activities in Idaho. Both committee
products are captured within GIS projects.

Re rvation and Rec Act (RCRA) Pri d Stringenc;

RCRA primacy implementation for the State is considered “Fully Established”. The Idaho
Hazardous Waste Management Act of 1983 directs the State of Idaho to maintain primacy for the
implementation of the RCRA program in Idaho. IDAPA 16, Title 1, Chapter 5, Rules and
Standards for Hazardous Waste, incorporate by reference 40 CFR Parts 260 through 266, 268,
270, 273, 279, 124, and RCRA 3005(j). Authorization to operate the RCRA program was given
to Idaho Division of Environmental Quality (DEQ) in April, 1990 by the U.S. Environmental
Protection Agency (EPA). This was for hazardous waste rules up to July, 1987. RCRA
Corrective Action Authorization was approved in June of 1992 and a revision package for
hazardous waste rules up to July, 1990 was approved in August 1992. The most recent revised
RCRA Authorization Package to update primacy for rules up to July, 1993 was approved by EPA
- and effective in June, 1995. The State and EPA are currently working together on implementing
Federal RCRA regulations promulgated after this date, and will continue to do so until Idaho’s
hazardous waste rules are again updated to incorporate changes and subsequently approved by
EPA in a future Revised Authorization Package.

Solid Waste Management
The Idaho Solid Waste Facilities Act of 1992, amended in 1993 and 1996, has led to Idaho’s

EPA-approved municipal solid waste program. The program, rated as “Continuing Efforts”, is

designed to prevent ground water contamination from municipal solid waste landfill operations.
This is accomplished through DEQ review and approval of landfill location, landfill design, and
ground water monitoring plans; and through Health District approval of operations and closure.
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The 1992 solid waste rules are being updated through the negotiated rulemaking process. This
rulemaking will revise the entire solid waste rule and recommend a statute change to the
legislature outlining the roles and responsibilities of state agencies and local governments. The
revised solid waste rules will address transfer stations, composting/biological processing, chemical
processing/incinerators, non-municipal solid waste landfills, and material recovery facilities.

Source Water Assessment Plan

Idaho’s Source Water Assessment Plan is currently “Under Development”. After an extensive
mailing to solicit participation, a source water assessment advisory committee (SWAAC) was
formed to develop the Plan. To assure that the Plan truly meets the needs of Idaho, the SWAAC
is composed of citizens from all geographic regions of Idaho representing a broad spectrum of
economic and civic interests. The entire SWAAC meets on a monthly basis with subcommittees
meeting more frequently. Cooperative utilization of existing State and Federal ground water and
surface water protection programs will be emphasized in the Plan.

The State intends to submit the Source Water Assessment Plan to EPA-Region 10 in F ebruary
1999. Significant resources from DEQ’s existing ground water and drinking water staff are
heavily engaged in working with the SWAAC in developing this Plan and in laying the foundation
for work on source water assessments. Idaho will have to complete source water assessments for
over 2000 public water systems by May 2003. As a result of this enormous task, a significant
percentage of the Idaho’s ground water staff may be dedicated to working on source water
assessments for the next five years.

State Superfund
State Superfund status is “Continuing Efforts”. The Idaho Ground Water Quality Plan provides

policy and guidance for remediation, including allocating remediation costs and developing
remediation rules. Most of the remediation policy within the Plan has yet to be implemented, and
Idaho currently does not have a remediation fund or State Superfund program. Idaho does have a
voluntarily remediation program that is comprised of numerous sites at which responsible parties
- have volunteered to undertake assessment and remediation activities. Participation in the program
is voluntarily and dependent upon the cooperation of all parties involved. Any agency oversight
activities must be funded by the responsible party. This effort has led to the cleanup of more than
35 contaminated sites.

t i tem R ion,
Idaho’s state septic system regulations are “Fully Established” under IDAPA 16, Title 1, Chapter
03, Rules for Individual/Subsurface Sewage Disposal Systems, and IDAPA 16, Title 1, Chapter
15, Regulations Governing the Cleaning of Septic Tanks. Implementation is primarily through
Idaho’s seven health districts with technical assistance from DEQ. The health districts implement
the day-to-day activities in the program by conducting site evaluations, issuing system permits,
issuing septic tank pumper licenses, and conducting inspections. DEQ responsibilities include plan
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and specification reviews. DEQ and the health districts also conduct training courses for installers
and pumpers.

The Technical Guidance Manual for Subsurface Sewage Disposal Systems (TGM) is used to
assist in site evaluations, septic tank designs, system operations and maintenance, land use
planning, and implementation of best available technologies. The TGM serves as the reference for
Environmental Health Specialists, licensed installers, and professional engineers.

Both the septic system regulations and the technical guidance manual are routinely updated. The
TGM was updated in 1997. Updates included a new section in the Soils and Ground Water
Chapter regarding cut-off trench design and installation. A new Recirculating Sand Filter Section
was also added to the Alternative System Chapter. This new section addresses reducing nitrate
loading to ground water by denitrifying nitrate to nitrogen gas in the recirculating tank.

Storm Water Program

Idaho’s Stormwater Program is rated “Continuing Efforts”. The program is responsible for
watershed management and planning support through: technical assistance, education, and
information transfer. The goal is to protect the quality of both ground water and surface water
from the effects of stormwater runoff. A comprehensive set of storm water runoff statewide
guidances have been prepared to assist in preventing and controlling urban and suburban-related
nonpoint source pollution.

The following publications are available: Environmental Planning Tools and Techniques, which
presents a menu of measures for local planners and land use decision makers that can be
incorporated at the site and watershed levels to better integrate comprehensive design principles
into land development; and the Catalog of Storm Water BMPs, which provides guidance for the
selection (construction-phase/permanent), basic design, construction, and maintenance of source
and treatment control measures. Currently, the Catalog is under-going its first update (i.e.,
inclusion of a new BMP fact sheet on dry wells).

The EPA currently maintains enforcement authority of federally regulated UST tanks, but the
State has a small UST Program that provides pollution prevention outreach to UST
owners/operators as well as operates and maintains the State UST registration data base system.
Because of the State involvement, the implementation status is considered “Continuing Efforts”
for Installation Requirements and also for the Permit Program because of the UST registration
database system. USTs must be registered in the State, but there is no permitting requirement.

The UST Remediation Fund is also considered “Continuing Efforts” because the existing Idaho
Petroleum Storage Tank Fund provides environmental liability insurance that is applicable to new
releases from insured sites. Idaho does not have a remediation fund that provides financial support
for cleanups of existing contamination.
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The State has a Leaking Underground Storage Tank (LUST) program that has full enforcement
authority to address all petroleum releases, as defined under IDAPA 16.01.02 Water Quality
Standards and Wastewater Treatment Requirements, which includes a section (Section 851) that
addresses the reporting, investigation, and confirmation of petroleum releases. The LUST
program utilizes a risk-based corrective action (RBCA) approach establishing site-specific cleanup
levels. The LUST program’s 1996 comprehensive publication, entitled Risk-Based Corrective
Action Guidance Document for Petroleum Releases, provides detailed procedures for cleanups
performed using the RBCA approach.

nderground Injecti 1 (UIC) Pro
Idaho’s UIC program is “Fully Established”, with UIC rules covered under IDAPA 37, Title 03,
Chapter 3, Rules for Construction and Use of Injection Wells. These rules apply to Class V wells
and prohibit all other classes. The rules are reviewed periodically and updated to reflect changes
in technology and policy to assure that ground water is protected from contamination. The most
recent rule revision is April 1993.

Idaho’s UIC program addresses ground water quality protection from underground injection

wells. Program components include well inventory, permitting, and inspections. The underground
injection well inventory contains information from over 5000 injection wells. Permitting applies to
most injection wells deeper than 18 feet. Operational injection well inspections are unannounced
and include inspection of well construction components, inspection of any treatment facilities,
noting the position of any production wells in the area, and injection fluid sampling when possible.

Vulnerabili ment for Drinki r/Wellhead Pr ion

With most aquifers in the State providing drinking water, the vulnerability efforts addressed above
under Aquifer Mapping, Characterization, and Vulnerability Assessment are applicable to drinking
water and wellhead protection efforts. Implementation status is, therefore, considered

“Continuing Efforts”. It is anticipated that vulnerability information for Idaho’s aquifers will be
one of many tools used to enhance drinking water and wellhead protection efforts. In addition,
future susceptibility determinations under the Idaho Source Water Assessment Plan (currently
under development) will likely provide information pertaining to the vulnerability/susceptibility of
specific water systems to potential contaminant sources.

Wastewater Land Application Permit Program
Idaho has a “Fully Established” Wastewater Land Application Permit (WLAP) Program covered

under IDAPA 16, Title 1, Chapter 17, Wastewater - Land Application Permit Regulations. There
are currently more than 100 permits which authorize wastewater application to more than 16,000
acres. About two-thirds of these permits are for Municipal Wastewater Treatment Plants, and
about one-third are issued to industry, most of which are represented by agricultural food
processors. The guidance and permit conditions are based on wastewater applications at
agronomic rates during the growing season and on the available water capacity in the soils during
the non-growing season to minimize leaching of nutrients below the crop root zone and into
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ground water. Ground water quality monitoring is a standard permit requirement. The Handbook
Jor Land Application of Municipal and Industrial Wastewater is a technical guidance document
which was completed in April 1996, representing a significant program accomplishment over the
past two years.

Well Installation donment Regulati

Well installation regulations are considered “Fully Established” under IDAPA 37, Title 03,
Chapter 09, Well Construction Standards Rules and Regulations. These rules provide detailed
well construction requirements for cold water, geothermal, injection, cathodic protection,
monitoring and other wells, as well as requirements for well abandonment. The rules set up a well
drilling permit system and a system to designate “Areas of Drilling Concern” to protect public
health or to prevent waste and contamination of ground and/or surface water because of factors
such as contaminated ground or surface waters. In addition, a technical guidance for well
abandonment has been developed to supplement the well construction standards. Well
abandonment regulations are rated as “Continuing Efforts” because of inclusion within the well
installation regulations and the existence of technical guidance.

Wellhead Protection Program (EPA-approved)

Idaho has a “Fully Established” EPA-approved wellhead protection program. The Idaho _
Wellhead Protection Plan was approved by EPA in November 1996. Idaho’s voluntary program
stresses common sense methods for preventing ground water contamination. The State (DEQ) is
working closely with the Idaho Rural Water Association to encourage wellhead protection and to
provide technical assistance to public water systems developing wellhead protection programs.
Technical assistance includes delineating wellhead protection areas based on site specific
hydrogeologic information. Approximately 90 public water systems are pursuing wellhead
protection. Numerous municipalities and a couple of counties have passed wellhead protection
ordinances. At this time, no local wellhead protection plans have been submitted to the State to be
certified as having met all requirements of the Idaho Wellhead Protection Plan.
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CHAPTER 4. GROUND WATER QUALITY RESULTS SUMMARY

Ground Water Quality Monitoring Data Sources

The ground water quality results summarized in this report are from two major sources of ground
water quality data. These two sources are the Idaho Statewide Ground Water Quality Monitoring
Network (Statewide Network) and water quality data from Public Water System (PWS) locations
regulated under the Safe Drinking Water Act (SDWA). Below is a more detailed description of
each of these two data sources:

A. Statewide Network.

Idaho maintains a statistically-designed ground water quality monitoring network consisting of
more than 1500 wells of all types for which the three most common are domestic (67%),
irrigation (20%), and PWS (7%). The Statewide Network was designed using stratified random
site selection to satisfy the sampling program's first objective, to characterize the (ambient) water
quality of the state’s aquifers. The Statewide Network is stratified by the hydrogeologic subareas
(subareas) shown by Figure IV-1. The subareas represent geologically similar areas and generally
encompass one or more of the major ground water flow systems identified within the State
(Graham & Campbell, 1981). Each flow system includes at least one major aquifer, with some
systems being comprised of several aquifers which may be interconnected. The vast majority of
Statewide Network monitoring locations withdraw water from the major aquifers identified in
Figure IV-1.

In the sample location selection process, the more populated subareas were weighted higher,
generally causing more sites to be assigned to those subareas. Within each subarea, sampling was
sometimes biased to the areas where wells were available versus remote locations where no wells
were available. Of the 22 hydrogeologic subareas, sampling is not conducted in Subarea 21
(Central Mountains) and Subarea 22 (Southwestern Owyhee) because of the remote locations,
sparse populations, and limited ground water use in both subareas.

About 400 of the network wells are sampled each year, so that as many sites as possible are
sampled at least once every four years. To identify time trends more easily, a subset of about 100
wells are being monitored annually. This report provides data from the 1996 and 1997 sampling
subsets, resulting in 701 different sample locations throughout the State during the two year
period. Where there were two sets of data associated with yearly monitoring locations, the highest
value (greatest level of contamination) was used for each available parameter for reporting

purposes.
The nionitoring analyses include many of those monitored under the SDWA. All locations were

sampled for volatile organic compounds (VOCs), nitrate (all nitrate results in this report are
nitrate-nitrogen), fecal coliform (SDWA monitoring requires total coliform monitoring, of which
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fecal coliform is a subset), metals (filtered), Radio nuclides, immunoassay pesticides (which
include most of the pesticides generally found in Idaho’s ground water), and major ions (filtered).
In addition, a significant percentage of the sites were also sampled for pesticides using GC
methods. Results from radio nuclide and GC pesticide sampling are not presented in this report.
The term ‘pesticide’ as found throughout this report refers to the complete group of insecticides,
fungicides, herbicides, and rodenticides. ‘

More detailed information about the Statewide Network and results from earlier years can be
obtained from Idaho’s 1996 305(b) report as well as from the following two reports:

Idaho Statewide Ground Water Quality Monitoring Program Network Design; by Kenneth
W. Neely; November 1994 (Idaho Department of Water Resources Water Information
Bulletin Number 50, Part 1)

Idaho Statewide Ground Water Quality Monitoring Program - Summary of Results, 1991
through 1993; by Janet K. Crockett; April 1995 (Idaho Department of Water Resources
Information Bulletin Number 50, Part 2)

B. Water Quality Data From PWS Locations

This information includes monitoring results from the PWS locations throughout the State. The
results presented in this report were obtained from the Drinking Water Information Management
System (DWIMS) database for monitoring performed during 1996 and 1997. This resulting
DWIMS information represents essentially all available data from the reference time period for
systems which use ground water. To correlate this data with the Statewide Network, all PWS
locations were organized by the hydrogeologic subarea in which they are located. This results in
accurate subarea determination for the community and non-community, non-transient wells since
they have been located via Global Positioning Systems. Transient systems are currently located via
mailing address which in some situations may be in a different subarea than where the system is
physically located. Future 305(b) reports will be able to correct this situation since there is

. currently a project underway to locate all transient systems via Global Positioning Systems.

Many of the PWS locations had multiple sampling events over the 1996 through 1997 period. In
such situations, the highest value (greatest level of contamination) was used for each available
parameter for reporting purposes.

All PWS analyte sampling is in compliance with SDWA requirements. For the purpose of this
report, general PWS parameter sampling groups include VOCs, nitrate, inorganic compounds
(IOC:s), and synthetic organic compounds (SOCs) which include many of the pesticides sampled
via immunoassay methods under the Statewide Network. The standardized SDWA monitoring
framework has sampling for VOCs, SOCs, and most IOCs due in 1998. In addition, monitoring
for VOCs, SOCs, and many IOCs are not required for the non-community non-transient and
transient systems under the SDWA. Therefore, monitoring associated with VOCs, SOCs, and
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many I0Cs is limited to relatively small subsets of community PWS locations generally associated
with those systems that were required to monitor due to previous detections. On the other hand,
there are significant amounts of data available for nitrate, which has a greater sampling frequency
for all PWS locations under the SDWA.

For the above reasons, the total number of wells sampled per subarea for the parameter groups of
VOCs/SOCs and IOCs were not calculated for this report, whereas the total number of wells
sampled per subarea for nitrate was calculated in order to obtain percentage values that could be
compared to the Statewide Network results.

Many PWS locations consist of more than one well, with a common sampling point representing a
mixture of ground water from several closely spaced wells. In this report, the terms “locations”
and “wells” are used interchangeably. In some situations, the sampling well or location may
actually be a spring or several wells or springs combined for distribution purposes. As previously
mentioned, some PWS locations (a little more than 100) also serve as sample locations under the
Statewide Network. "

It is also important to note that some PWS locations may have undergone chlorination or other
treatment approaches to address existing contamination concerns, although a large number of
locations will have had no form of treatment.

C. Data Comparisons

Because of differences in areas such as sampling methods, sample parameters, and analytical
methods, care must be taken in comparing the data from the Statewide Network with PWS data.
Nevertheless, both data sets provide important information about ground water quality in Idaho,
as well as important information regarding the quality of drinking water within Idaho.

Discussion of Results

: endix TV-A Tabl -A- IV-A-2 ‘

Tables IV-A-1 through IV-A-20 of Appendix IV-A present ground water quality sampling results
for 20 of the 22 subareas. Subareas 21 (Central Mountains) and 22 (Southwestern Owyhee) are
not included because there is no Statewide Network data for these two subareas as discussed
above. For the 1996 through 1997 period, there was also no PWS data in DWIMS for Subarea
22, whereas there were three PWS nitrate sample locations for Subarea 21. All three locations had
nitrate levels below 2 ppm.

Note that there are no PWS data presented in Tables IV-A-7 (Subarea 7: Boise Valley Shallow)
and IV-A-8 (Subarea 8: Boise Valley Deep). Instead, all PWS data from this area are presented in
Table IV-A-7/8 since a determination was not made as to which aquifer/flow system each PWS
location was obtaining ground water from. Some PWS locations may be drawing water from both
Subareas 7 and 8, since Subarea 7 generally overlays Subarea 8.
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Information contained within Tables IV-A-1 through IV-A-20 in Appendix IV-A includes the

below listed items.

» General subarea/aquifer descriptions (reference Figure IV-1 for each subarea location within
Idaho).

» Information relating to the number of wells/locations where a SDWA Primary Maximum
Contaminant Level (MCL) is exceeded either from natural or human caused conditions

» The number of wells where certain non-naturally occurring compounds (VOCs, SOCs,
pesticides) are found.
A listing of the constituents which exceeded an MCL
A listing of VOCs, SOCs, and pesticides detected above the minimum detection limit (MDL).
Nitrate results sorted into four categories.

The four categories that the nitrate results are sorted into are:

» less than 2 mg/l (naturally occurring nitrate concentrations in ground water normally do
not exceed 1 or 2 mg/l; therefore, concentrations greater than 2 mg/l are considered a
reasonable indicator of human impact on ground water quality);

» greater than or equal to 2 mg/] and less than or equal to 5 mg/l;

» greater than 5 mg/l and less than or equal to 10 mg/l (5 mg/l represents 50% of the
SDWA MCL, and is a level that requires additional monitoring for PWS systems); and

» greater than 10 mg/l, which exceeds the SDWA MCL for nitrate in drinking water.

The information presented in Appendix IV-A is summarized by Tables IV-4 through IV-8, each of
which is further discussed within the remaining sections of this chapter.

les IV-4 & IV-5, Information Values Exceeding SDWA MCL,
Table IV-4 is a summary of the number of wells per subarea where the sampling result is greater
than a SDWA primary MCL value because of human activities. The Statewide Network also
includes the percentage of wells with results that exceed an MCL. This percentage information is
not included for the PWS data due to varying numbers of wells sampled for each parameter

- group.

Natural background levels that are greater than an MCL are not included in Table IV-4. All
sampling results in this report where either arsenic, fluoride, and selenium are greater than the
MCL are attributed to naturally occurring conditions. This does not mean that all such elevated
occurrences of arsenic, fluoride, and selenium throughout the State would be from natural
conditions, and it could later be determined that occurrences now attributed to natural conditions
were actually caused by human activity. All other situations where sample results are greater than
an MCL, or where there is a detection of a VOC, SOC, or pesticide, or where nitrate is greater
than 2 mg/l, are attributed to human activity based on general knowledge on natural conditions
from numerous ground water quality studies in Idaho and throughout the United States.
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Some of the subareas with fairly high percentages (> 15%) of wells exceeding an MCL from the
Statewide Network include Subarea 5 (Weiser; 27%), Subarea 10 (North Owyhee; 32%), and
Subarea 18 (Upper Snake; 16%). In addition to providing ground water quality information
relating to a specific subarea, Table IV-4 also shows that the total percentage of Statewide
Network locations which exceeded an MCL from human activity is 7% (49 locations), and the
total number of PWS locations which exceeded an MCL from human activity is 44.

All locations where a primary MCL was exceeded (except for those due to natural background
conditions) also represent locations where a Idaho ground water quality primary constituent
standard is exceeded (assuming that the contamination does not originate within the well’s
distribution system which could occasionally be the situation). This is true regardless of whether
the location is a private domestic well or PWS location since the standards apply to all ground
water in the State.

Table IV-5 provides a summary of all constituents where a primary MCL (or state ground water
standard) is exceeded. This summary combines all subarea information throughout the State, and
shows that nitrate, coliform, fluoride, and arsenic are the water quality parameters exceeding an
MCL most frequently when looking at both data sources.

Table IV-6. Nitrate R

Table IV-6 shows, by subarea, the percentages of locations with nitrate levels > 2 mg/l and > 5
mg/1 for both the Statewide Network and PWS data. The higher the percentage within a subarea,
the greater the impact to ground water quality from human activity associated with many of the
contaminant sources listed in Table IV-1. Table IV-6 shows that the Statewide Network and PWS
nitrate results are very similar for some subareas such as 2, 3, 6, 11, 12, 14, 15, and 17, but
appear to be quite different for other subareas such as 5, 9, 10, and 18. The total results for all
subareas (1 through 20) are somewhat similar for both sets of data, with 36% of all Statewide
Network locations having nitrate levels > 2 mg/l in comparison to 31% for PWS locations; and 13
% of all Statewide Network locations having nitrate levels > 5 mg/l in comparison to 8% for PWS

. locations.

Table IV-6 shows that some of the subareas with high percentages (>50%) of locations impacted
by nitrate contamination (values greater than 2 mg/]) include Subarea 7 (Boise Shallow; 70% of
Statewide Network locations), Subarea 9 (Mountain Home; 64% of PWS locations), Subarea 10
(North Owyhee; 58% of Statewide Network locations), Subarea 15 (Twin Falls; 74% of
Statewide Network and 78% of PWS locations), and Subarea 17 (Portneuf; 52% of PWS
locations).

The approximate percentage of Idaho's population within each subarea is also included in Table
IV-6. There does not appear to be a strong correlation between subarea population and nitrate
levels at the subarea scale. Table IV-6 also shows summarized results from the 1996 305(b)
report for comparison purposes.
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Some of the locations summarized through Table IV-6 where nitrate is elevated would likely
represent sites or areas of significant degradation. As discussed under the Ground Water Quality
Standards summary in Chapter 3, such situations may not be consistent with the goals of the
Idaho Ground Water Quality Rule and the Idaho Ground Water Quality Plan. These situations of
significant degradation may need to be addressed through the existing programs described within
Chapter 3 or through new programs where necessary.

Tabl -7 and IV-8. Summary of VOC and Pesticide Data

Table IV-7 is a summary of VOC, SOC, and pesticide detection information by subarea for
Statewide Network and PWS locations. Table IV-7 shows the total number of Statewide
Network locations with either a VOC and immunoassay pesticide detections is 92, which is about
13% of all the wells sampled, and that the total number of PWS locations with either a VOC or
SOC detection is 56.

Table IV-7 shows that the areas with the highest percentage (> 25%) of Statewide Network
detections or highest number (> 10) of PWS detections include Subarea 6 (Payette; 28%
Statewide Network detections), Subarea 7 (Boise Valley Shallow; 42% Statewide Network
detections), Subarea 7/8 (Boise Valley; 22 PWS detections), and Subarea 17 (Portneuf; 17 PWS
detections). '

Table IV-7 also shows the approximate percentage of Idaho's population within each subarea. The
only correlation between populated subareas and the data seems to be the fact that the subareas
with the higher number of PWS VOC or SOC detections tend to be the more populated subareas.

Table IV-8 provides a summary of the specific VOC, SOC, or pesticides detected. This summary
combines all subarea information throughout the State, and shows that the pesticides, such as
atrazine, simazine, metribuzin, and alachlor, are the most commonly detected constituents for
Statewide Network locations, whereas the VOCs, such as tetrachloroethylene (Perc) and
trichloroethylene (TCE) are the most commonly detected constituents for the PWS locations

- which were sampled for either VOCs or SOCs.

Some of the locations summarized through Tables IV-7 and IV-8 where VOCs or Pesticides are
detected may also represent sites or areas of significant degradation. As discussed under the
Ground Water Quality Standards summary in Chapter 3, such situations may not be consistent
with the goals of the Idaho Ground Water Quality Rule and the Idaho Ground Water Quality
Plan. Any significant degradation situations may need to be addressed through the existing
programs described within Chapter 3 or through new programs where necessary.

Although not addressed in this year’s report, Statewide Network GC pesticide sampling continues

to detect pesticides at very low levels (parts per trillion) in most wells sampled in the more
vulnerable locations in the State. For example, 115 of 141 (82%) locations sampled in 1996 had
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detections of at least one pesticide. Such high percentages are not found in immunoassay testing
since the detection limits are significantly higher than those for the GC method utilized.

Ground Water Quality Indicators

The below list of ground water quality information derived from the data in this report represents
potential ground water quality indicators for Idaho. This particular list is based on data that is
derived from fairly consistent network/sampling location characteristics and sampling parameters
through time. These have the potential of indicating whether Idaho's ground water quality is
changing with time, although the below amount of data does not span a large enough time
duration nor show great enough variations over the reporting periods to yet be able to draw any
such conclusions.

» The percentage of Statewide Network locations exceeding a SDWA (primary) MCL from
human activities:

1996/1997 Data - 7%
1994/1995 Data - 8% _

> The percentage of Statewide Network locations with nitrate > 2 mg/l:
1996/1997 Data - 36%
1994/1995 Data - 34%

> The percentage of Public Water System locations with nitrate > 2 mg/l:
1996/1997 Data - 31%
1994/1995 Data - 29%

» The percentage of Statewide Network locations with nitrate > 5 mg/l:
1996/1997 Data - 13%
1994/1995 Data - 13%

» The percentage of Public Water System locations with nitrate > 5 mg/l:
1996/1997 Data - 8% |
1994/1995 Data - 8%

» The percentage of Statewide Network locations with either a VOC or Immunoassay
Pesticide detection (it may be best to use 10% of the MCL or health advisory for future
reports since detection limits may vary over time due to improved analytical methods):

1996/1997 Data - 13%
1994/1995 Data - 10%

In comparing the above data sets it is important to remember that the 1994/1995 Statewide
Network locations (786 total) are mostly different from the 1996/1997 locations (701 total) since
many Statewide Network locations are sampled on a four year rotation. In regards to the PWS
locations, the data from 1994/1995 (895 nitrate sample locations) is primarily a subset of the more
comprehensive PWS data used for 1996/1997 (2192 locations).
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Additional indicators of ground water quality can also be determined for specific hydrogeologic
subareas or aquifers based on any of the data sources in this report or other regional monitoring
studies.

Sites and Areas of Ground Water Quality Concern

Figure IV-2 is a map of Idaho showing areas where nitrate levels are greater than 5 mg/l in 25%
of the wells sampled by the Statewide Network and/or by regional studies. Figure IV-2 also
shows many identified locations where nitrate exceeds the ground water quality standard (and
primary MCL) of 10 mg/l. Figure IV-3 is a similar map showing sites and areas where organic
compounds (VOCs, SOCs, and/or pesticides) are of concern, and Figure IV-4 is a similar map
showing sites and areas where certain metals and naturally occurring compounds are of concern.

These figures help identify the specific sites and areas of concern within the subareas and aquifers
across the State, and were derived using regional and local monitoring program prioritization
criteria developed by the Ground Water Monitoring Technical Committee (reference Chapter 3
discussion on Regional and Local Monitoring Program). This approach of identifying the specific
sites and areas within a subarea or aquifer allows for a more focused approach for addressing
ground water contamination concerns through implementation of many of the programs listed in
Table IV-3, such as is being done for Idaho’s Regional and Local Monitoring Program. Other
potential uses include Source Water Assessment Program priority or susceptibility determinations,
or identifying areas where best management practices need to be implemented for identified
contaminant sources.
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Hydrogeologic Subareas

[ Subarea Boundaries

. North Idaho

. Palouse

. Clearwater

. Long Valley/Meadows

. Weiser

. Payette

. Boise Valley-Shallow

. Boise Valley-Deep

. Mountain Home

10. North Owyhee

11. Salmon

12. Central Valley

13. Snake River PLain Alluvium
14. Snake River PLain Basalt
15. Twin Falls

16. Cassia/Power

17. Portneuf

18. Upper Snake

19. Bear River

20. Boise Mountains

21. Central Mountains

22. Southwestern Owyhee

KM ETI Ly
v *®

Major Aquifers

OCO~NOODHLWN-

Note: Boise Valley Shallow
overlies Boise Valley Deep.
Snake River Plain Alluvium (SRP)
overlies SRP Basalt.

Figure IV?1: Twenty-two hydrogeologic subareas for the
statewide monitoring program

169



Figure IV-2: Ground Water Areas and Sites
Impacted by Nitrate

Based on Statewide Monitoring Network Data (1991 thru 1997);
Public Water System Data (1996 & 1997); and
Regional Monitoring Studies
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Figure 1V-3: Ground Water Areas and Sites
Impacted by Organic Compounds

Based on Statewide Monitoring Network Data (1991 thru 1997);
Public Water System Data (1996 & 1997); and
Regional Projects in the Boise River Valley (1994 & 1995);
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Level of Concemn is Equal to the Ground Water
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Advisory information Where No Standard Exists;
Multiple Detections (within one well) are Added
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Figure IV-4: Ground Water Areas and Sites
Impacted by Inorganic Compounds

Based on Statewide Monitoring Network Data (1991 thru 1997)
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Table IV-4.  Number of Locations Within Each Hydrogeologic Subarea Where Human
Activities Have Caused at Least One Contaminant Value To Exceed an MCL;
(1996 & 1997 Data)
Number (& %) of Statewide Network Number of Public Water System Locations
Hydrogeologic Locations with at Least One Contaminant with at Least One Contaminant Value
Subarea Number Value Exceeding an MCL Exceeding an MCL (a)

1 4 (6%) 4
2 0 (0%) 2
3 1(3%) 4
4 0 (0%) 0
5 3(27%) 2
6 0 (0%) 2

7 6 (8%) NA

7/8 NA 10

8 2(3%) NA
9 2(10%) 2
10 6 (32%) 1
11 1(5%) 1
12 0 (0%) 0
13 2 (6%) 6
14 5 (4%) 0
15 2 (5%) 0
16 4 (15%) 2
17 4 (12%) 7
18 5 (16%) 1
19 2 (%) 0

20 0 (0%) 0
Totals (96 & 97) 49 (7% (b)) 44

NOTES:

(@) Percentage not calculated for public water system data due to varying numbers of wells sampled per parameter

group. It is also worth noting that the public water system data does not include coliform results, which constitute a

large percentage of the total wells exceeding an MCL for the Statewide Network..
(b) The percentage from the previous two year period (1994 and 1995) was 8% as reported in the 1996 305(b).
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Table IV-5. Total Number of Locations Exceeding an MCL for a Specific Water Quality
Parameter; All Subareas Combined (1996 & 1997 Data)

Number (& %) of Statewide

Number of Public Water System

Water Quality Parameter Network Locations Exceeding the | Locations Exceeding the MCL Value
MCL Value (a)
Nitrate 23 (3.3%) 32
Fecal Coliform (b) 20 (2.8%) Data not calculated for this report
Tetrachloroethylene (also known
as Perchloroethylene, Perc, or 0 4
PCE)
B e o s 0450 z
Dichloroethene 0 2
Ethylene Dibromide (EDB) 1(0.1%) 0
Di(2-ethylhexyl)phtalate (c) 0 1
Cadmium 3(0.4%) 1
Antimony 0 1
Selenium (d) 1(0.1%) 0
Arsenic (d) 7 (1.0%) 5
Fluoride (d) 7(1.0%) 7

NOTES:

(a) Percentages are not calculated due to varying numbers of parameter group samples and a bias toward sampling those locations

with VOC detections.

(b) MCL is actually for total coliform, of which fecal coliform is a subset.

(c) Detection could be representative of system contamination versus contamination within the ground water in the vicinity of the

well.

(d) Arsenic, fluoride and sclenium elevated levels are assumed to be from natural background conditions unless determined

otherwise.

174




Table IV-6.  Nitrate Results Summary (1996 & 1997 Data)
— . . _ Population
Statewide Water Statewide Public Water Statewide Public Water|| Within Each
Network System Network System Network System Subarea
1 [E 10 3 1 65 353 13
2 [ 2 | 7 [ s 57 2
3 | = 2 | 9 0 || 33 126 6
4 18 7 0 o || n 41 1
5 18 32 18 % || u 19 1
6 39 40 11 14 18 78 3
7 [ 7 NA [ 26 NA lk 73 NA 31 (a)
8 [ 28 Na [ 1 NA || & NA 31 (a)
718 NA 36 NA n [ Na 497 31 (a)
9 F 30 64 4’ 5 19 20 52 2
10 I 23 42 4 ||¥ 19 22 1
11 [ 10 8 0 1 2 | 1
12 E 4 0 o | 2 71 | 2
13 | 36 39 11 5 "‘ 36 ws |
14 40 37 9 8 128 62 3
15 74 78 lk 21 20 39 65 5
16 30 48 15 18 Aﬂ 27 56 2
17 [ s 52 I# 12 16 32 o | s
18 EE 18 28 2 "; 32 54 1
19 45 35 10 17 29 52 1# 2
20 | ’> 12 17 0 7 n 8 | <
||
Total (fg;*:'gss‘)‘bmas 4% | 29% I 13% 8% || 786 locations loc:i’ii N >99
NOTES:

(a) The population is the same for Subareas 7 and 8 since Subarea 7 generally overlays Subarea 8.
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Table IV-7.  Summary of VOC and Pesticide Data (1996 & 1997 Data)

Number (& %) of Locations with Number of Public Water | Approximate Percentage
Hydrogeologic | VOC (> MDL) or Immunoassay | System Locations with VOC | of Idaho's Population
Subarea Pesticide Detections from Statewide { or SOC Detections (> MDL) Within Each Subarea
Network @) (1990 data)
1 4.(6%) 1 13
2 1(6%) 2 2
3 0 (0%) 2 6
4 0 (0%) 0 1
5 0 (0%) 0 1
6 5 (28%) 0 3
7 31 (42%) NA 31 (b)
8 5 (8%) NA 31 (b)
78 NA 20 31 (b)
9 0 (0%) ' 3 2
10 2 (11%) 0 1
1 1(5%) 0 1
12 1(5%) 0 2
13 8 (22%) 6 17
14 14 (11%) 0 3
15 4 (10%) 1 5
16 5 (19%) 1 2
17 6 (19%) 17(d) 6
18 ' 3 (9%) 0 1
19 2 (7%) 1 2
20 0 (0%) 0 - <1
Toral for Al 92 (13%(e)) 56 >99%

NOTES:

(a) Percentages not calculated due to varying numbers of VOC versus SOC sample locations for each subarea, and also because of a
sampling bias toward those locations with historic VOC or SOC problems.

(b) The population is the same for Subareas 7 and 8 since Subarea 7 generally overlays Subarea 8.

() Mostly VOCs (Perc & TCE) in the Boise area.

(d) Mostly VOCs (Perc & TCE) in the Pocatello and Chubbuck area.

(¢) The value from the 1996 305(b) report was 10%. This 10% value was from 1994 and 1995 data and may have been slightly
lower if detections less than the MDL had been excluded as they had been for this 1998 report.
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Table IV-8.  Total Number of Locations Exceeding the Minimum Detection Limit for a Specific
VOCs, SOCs, and Pesticides; All Subareas Combined (1996 & 1997 Data)

Total Number of Statewide Network Total Number of Public Water
Water Quality Parameter Well Detections Exceeding the MDL System Detections Exceeding the
Value MDL Value (DWIMS data only) (a)
Tetrachloroethylene (also
known as Perchloroethylene, 8 (1.1%) 29
Perc, or PCE)
et 0% 9
chhlo;;el:}l:rléz t(ha:z: )c1s-1,2 1(0.1%) 3
Ethylene Dibromide (EDB) 1(0.1%) 0
Di(2-ethylhexyl)phtalate (b) 0 (0%) 3
Dichloropropane 0 (0%) 1
Trichloroethane 0 (0%) | 1
Vinyl Chloride 0 (0%) BN E 1
Toluene ‘ 1(0.1%) 1
Xylene 0 (0%) 1
AMe 57 (8.1%) 5
Simazine 28 (4.0%) 3
Metribuzin 13 (1.9%) 0
Alachlor 15 (2.1%) 0
Cyanazine 3(0.4%) 0
Aldicarb 2(0.3%) 0
Metolachlor ' 1(0.1%) 0
Carbofuran 1(0.1%) 0
24-D 1(0.1%) 0

NOTES:; .
(a) Percentages are not calculated due to varying numbers of parameter group samples and a bias toward sampling those locations
with VOC detections.

(b) Detection could be representative of system contamination versus contamination within the ground water in the vicinity of the
well.

177



8LI

2UoU - BB WNSAG M onqnd
(1) Joyoere (1) wznqrysw (1) surzewts (1) swzene - (TAN<) HOMIIN SPIM3IEIS 15U010313(] 2p1oNsad 2 DOA 1990

(3urumooo Ajermyeu Ajqeqoad ‘1) spuasre (1) suajAisolo[yoLy (g) a1enru - BE( WAISAS 19jEA g
(€) wnnwpes () 31eH1U - HOMION SPIMIIES "papa3oxd TON

spunodwo)) sruesrouy

‘ON

“podai sty Jof “podar sup 10§
PRUNLINSP JON PIUILINAP JON

(sus08g
soluB3Iou]) 11O

‘ON

SIpIoNsI

TOW spasoxg

(punoi3yoeq emeu TON> 2 1AW < > saplonsad
[9AYT punoidyjosg ApN[oul J0U S20p) TON 1Bug > SIpIoNSag Jo/pue dnoin) 1pourereq
[IyeN Syl | 9y speadxy Jajuemeg » 1Bug< Io/pue sD0S|  ‘sDOS “SO0A Jad pajdureg adAL

s SIOM JO # ® a9UMm S[[OM JO # S]9AY] SfRBIN _ SOOA SIPM JO # STIOM IO # sdno1p sojaurered | sfiom jo soqumy | ereq Sunoyuopy

"UONRAISSSY UBIPU] SUS]Y/ P IN90D) SY} S3pNJoul osfe ‘aoejlep\ pue ‘Sof[o}] ‘Ausy s1ouuog quiodpues ‘Qusy p Jnao)) :So1I0 SuIMO[[0)
9y} sapn[oul {(9A0qe saureu Wa)sAS MO[J/1oJinby 235) sofeurelp JoAL JueoyIuSIs [eI0Ass ‘SA3[[eA PUR SUIRIUNOW pajsaloj ‘oyep] jo wred ulayioN :SUMASS eareqny

"WISAS JOARY 90 “I§ - SO IS Y} UM
Jeseq JOARY BIQUINJOD) SWIOS YA ‘SJUSWIPaS [e1o8|S pue ‘oxe| ‘Weans Jo SUNSISUOD WINJAN{[E PSYepI[osuoSUn A[LewWg

"JOATY Q0f IS -
SOLIBIA] “1S “IOARY SUIY P AN20D) dLIRId WILPYIRY ‘ISATY S[JOLIQ PUSJ JOATY ISO1I] ‘AS[[BA 12UJ00Y] ;B3

Eje(] 3uLojuol (1#) eareqng 9180[0a30IpAH oyep] YUON [-V-Al S[qeL



6L1

(1) susjAwgaoiopyouna; (1) SUSIAIR0I0[YOLY - (ICTA <) BIeT WRISAS Jjep o1jqnd
(1) ausnjo) - (TQIN <) JHOMIIN SpIMaIR)g

() a1enyu - Bje(] WNSAS Jajem OTqngd
UOU - JIOMIAN SpImMajelg

spunodwo) sruediouy

isU003ja( IPIONS3 B DOA BP0

‘pepaddxyg TOW

“podar sty 10
pautuLEp JoN

‘ON Ls

‘Hodai sny 10§
pautuLIzap 10N

(euspeg
‘sorue31out) 19RO

14!

‘ON 81

AN
> sopionsad
Jo/pue

D0 SO0A
'SIBM 3O #

(puno8oeq remjeu TOW> 2 TAN <
apnjour jou s30p) TOW Saplonsad
) SpaddxXy Jaewrereg Jo/pue ‘sDOS

B alaym S[I9M Jo # ‘SOOA STIPM JO #

TOI spasoxy
19497 punoidjoeg
[eIUEN S

AIoYM SIIOM JO #

Apsseoununuy pue SOOA

saplonsad

dnoiny Jojowrereg
Jag pajdureg
S[IoM JO Jaqumy

‘Ko1g,

PUE ‘9353UaD) ‘MOOSOJA] 9PNoUT SALID {IARY 9SNO[ed Sy} SIPN[OUY ‘Oyep] [BNUSD YoU Jo 1red wIojsom oy ur pajeso] puejdolo Ap pue ouresd Ay :SUMAS B3TeqRg

"SpuB[MO] A3[[eA 313 PI[[ JeY} S}eseq JOARY BIQUIN[OD) PUE SJUSWIPSS pauess aur]

uIseg MOISOJA ‘19ARY 9snofed 991 UewiSuey yoa1) Yooy :

:TondIoS3( (5)IRymby/eareqng

eje(] BULIONUOIN (Z#) Bareqng 5180[0a801pAH asnofed “Z-V-Al J[qEL



081

(1) suajAx ‘(1) susjlipsoopyorn - (TAN <) BIB(] WRIsAS Jajepm onqnd
3UOU - JIOMIIN SPIMaEIS

(wiopqosd woysAs e J0 Jurumaoo Afemieu Ajqissod ‘1) Auoumue “(SuLumaoo Ajremmyeu Ajqeqoid ‘f) spuony ‘(¢) sjeniu - gje(] WASAS JajeM SNqng
(1) s1enu - J10MIBN SPIMALEIS

:suoY22}a( 3PIONSAd ¥ DOA 19O

‘papaadxy TON

spunodwo)) syuediouy

‘ON

‘podar sty 10§
PAUITLIAIAP JON

D08 2 D0A

‘soruegiou]) PO

(euaroeg

‘ON

Agsseoununuy pue sOOA

SOpIONsId

Tan

TOW SPasoxg (punoidjoeq [emyeu TON> ¥ TAN < > sapionsad
[oA9T punoadioeg | 9pnjoul J0u $30p) TON 13wgl > 1Bug > 18wz > sapionsad Jo/pue
[engeN ayy 3y} spadaxy Jjsurered ¥ [Bug < ® 1Bug< S[oAY] lo/pue sDOS | ‘SOOS SO0A

a1oym S[I9M JO # BAYMS[PM JO #|  SIPAYTOTENIN |  S[AXT SIRIIN aenIN | SDOA stiem Jo # S[PM JO #

sdnoin Jojourereg

dnoig) 1ajourere
Iag pojdures
S[I9M JO Jaqumpn

*UOIJRAIOSIY URIpU] 99184 ZON

oy} sopnjoul osje J[iAsSueiD) pue ‘Yeruey ‘ouljoi0 ‘UOISIMIT SPNIOUT SO 1M S UO JOARY aNeu§ ay) £q palopioq

‘uowes pue Jajemies|)

aup apnjoul s1oAL Jofew ‘spuejdoio AIp {)sea pue ynos ay) 0} SUrEUNOW Paysaloy yaim auresd AJ[Iy sspnpour ‘oyep] jo uoruod [enusd YUON

"WNIAN[[E PIJEpIOSUOOUN UTHIM aXe (§231D) 3j2|S
O[T ea1D) [T S1oyinbe Iojjews ‘sjjeseq JOARY viqunjo) Jo Ajireuniyd pastduiod are swsisA§ mo/s1eyinby Jogre

931D o¥e[S ST SHeaID [N ‘ute[d ydosof ‘neaje]d JojemIes]) ‘spueld[) JojemIes])) 5.

:SUTS TATEqNg

el SuLIONUON (£#) eoreqng o130[0930IpAH IaremIes])

"€V-AI9IqeL




181

2UOu - BJR(] WIRISAS 19)8 A\ J1qnd

SUOU - JUSIqUIY SPIMAEIS

ouou - Bje(] WASAS 1958 M dIqnd
2UOU - JUIIqUIY IPIMIJEIS

SuORO3J3( 3PIONSAd ¥ DOA PO

:Papacoxd TONW

“podal siy 1oy
spunoduio)) onueSiouy | POUIULIAGP 10N
ON 187

"podar sip 10§
D08 % DOA peuruuap JoN

(euojoeg
‘soquegiouy) a0

‘ON

TN
> sapronisad
‘ Jo/pue
SD0S SD0A

TOW> 2 TaN <
saplonsad
10/pue ‘sDOS

(punoxdxoeq feirgeu
apnjout j0u $30p) TON
o) Sp3doxH Idjourered

TOW Spa30Xg
[oA> punosdjoeg
TeImgeN ag

Buigy >
P 1/Bug <

a5y S[[aM JO # BoYMS[PM IO #|  SPAYTMRAIN SOOA SIPMJO #

SIPM IO #

Sap1onsad

Kesseounuruy pue SDOA

dnoin) 1970wereq
134 pajdureg
SIPM JO JaquInN

*opBOSE)) PUB ‘[[EDOIA ‘SMOPESJl MON] (SO0

SuIMO[0] Sy} SIPNIOUT ‘SIPARY UOWIES ST PUE o1)aKed Sy JO S0 YHON St SIPN[oul ‘OYep] [E1U3D 1SaM JO SAS[[EA PUE SUIEIUNOW P3}SII0]

"wojsAs A3[[eA SMOPEBIA ) UIYNM

Sifeseq JOARY BIQUIN[O)) SWIOS Y)IM SUOJE ‘SIUSWIPaS [RIoR]S pue ‘O] ‘Ureans JO SulsIsuod WINAN[[e pajepijosuoou)

Ka[eA punoy] - AofjeA Suo] As[[eA SMOPERIIA

)R SunoIUOIN (p#) eareqng o180[0030IpAH AS[[eA SUOT "H-V-Al a1qeL

ST ATEqnS



TOW spa3oxg
1oAa] punosdxoeg
[eImEN 3t

UM STIOM JO #

1S3M 34} U0 ISARY YBUS 3 Aq PAIOPIOQ LIGARY JSSIOM SU} SIPNJOUT ‘PUE] 1SAI0J SUIOS OYEP] [EQUSD JSOM JO SureIunow pue surejd uasap ySiy

(pumoidyoeq emyeu
apnjout j0u §30p) TOW
oy Spavoxy Iojeurered

B aIoyM S[JOM JO #

[4:]!

Juou - BJe(] WIISAS Jaje oqng

SUOU - JUIqUIY IPIMIIEIS

(7) arentu - e wsAS 1o\ S1qnd
(3unmao0 jrermen Aqeqoid ‘1) Swesre (Z) ULIONOO [€3) - JUSIQUIY SPIMAIEIS

“ypodax siy 10§

TON > 2 TN <
Sapronsad

Io/pue ‘sDOS
SO0A SIPM JO #

S[PM Jo i#

spunodwio)) sruediouf

:SUOR2RJS( 31N B DOA 19410

:papasoxd IO

el |
pouUrILIZ1P JON

‘ON

61

PaUTULIIP JON

(euaoeg
‘sojuediou]) oo

‘ON

Sapionsaq
Apsseounuru pue SDOA

‘ypodas sty Joy

dnoin sojeurereg
lag pajdureg
S[[2A JO JequnN

*[19UNO)) puB JOSIOM SPNJoUl SIRID

"Teuateu [ Ao[[eA Arejuountpes pue sjjeseg] JOARY BIUIN0D)

¥991D) UURI - 33310 NN0OS ‘JOATY ISSIOM

eje(] SuLIO}UO (S#) vareqng o130j0a80IPAH 1asIoM  *S-V-Al 9[qeL



€81

auou - eje(] WARSAS 191eM S1[qng
(€) surzews (g) surzene - (‘IAIN <) JHOMISN 9pimajelg

(2) reniu - ereQ walsAs Jarep AN
(SuiLmodo Ajjeimyeu Ajquqoad ‘) spuonyy - JHOMION SPIMITEIS

'SUONO3J3(] FPIANSAd B DOA WO

Pep333xyq TOW

spunoduio)) sruresiouy

"yodal sy 10§
pauiLINap 10N

‘ON

8L

podal sy 10§
PaUuLIANIP JON

(euaoeg
‘soruedour) 1010

"Hodas sip 10§
PaUTULIAP 10N

‘ON

SapIoNsaq

Aesseounwiwy pue SOOA

, TaN
TOW Speaoxg (punoiBioeq remyeu TON> 2 TAN < > sopronsad
[oAsT punosyorg | apnijout Jou s30p) TOW 13wpr > sapIonsad Jo/pue
[mUEN O | o SPadOXT Jojeurered 2 1/Bug < lopue ‘sDOS | “SD0S SO0A

asoum S|P JO # BANMS[PMJO #|  S[AT JROIN SOOA 'SIPM JO # SIPM IO #

nowA[d MAN PUE oI SpN[oul SIMIO SUIBJUNOW Pa)SAI0] A0S DBWI]O ISP YSTY Oyep] [2HUSD IS9M JO A5[[BA JOATY anaked 10moT

"sAe[o pue ‘s)jis ‘s[oarI3 ‘spues Jo pasudwod [eLISJEW [[IJ A3[[EA PajepIjosuoduUn AjLiRWLi]

KayeA anekeq

‘3URS TITqNS

IO (8RB /eaTeqns

TeAL PUNOID)/SIo)im

e1e(] SULIO)UOIA (9#) Boreqng 9130[0980IpAL] s10Aked ‘9-V-Al 2198l



¥81

(1) suemoorojyoens) - (TAN >)

(1) surzeueAd (1) wznqusw (6) durzeuns (L) 1o[yoere (1) omzene ‘(z) suSAaoIooRDa) - (TN <) HIOMION 2pIMalels 1suonoaja( apIoNsad 2 JOA 1990
(Bumooo Ajpemyeu Ajqeqoid “Z) SiuasIe (1) ULIOJI[0D [€39] (Z) SYRmIU ~ JIOMION IPIMAIEIS 'Papaddxd TONW
”mo«oﬂ
(euaoeg
‘sorueSiou]) YO
‘ON €L
_ saplonsaq
1€ [44 Agsseounuu] pue SDOA
_ _ TaN
TON $paaoxg (punoiByoeq remjeu TON > 2 TN < > sopronsad
19A977 punoxByjoeg apnout jou s30p) TON 1Bup] > 1Bug > 1Bug > saplonsad lo/pue dnoip sejourered
[eIueN syl | SUy) Sp3vOXy Jojourereq % Bug < ¥ 1Bwg< S[oAY] Jo/pue 's3OS | SOOS SO0A Jog pejdureg
210UM STIOM JO # BOIUM SIOM JO# |  SIPAYTORNIN|  S[PAYT SjRmIN ALMN|  SDOA SIPM IO # S[IOM JO # sdno1p 1aaurered | sfram Jo JequuinN

‘llompe) ‘edureN ‘osiog Jo SO SIPNOUI LIOARY SNBUS SYI (1A JOUSNIFUOD S 0} S[[IYI00J ) WOL ‘OYEp] [e1IUAd ISam JO AS[[RA IOATY Isiog

Syeujo Wasop Y31y ‘A1) uopren pue ‘ueIpLIS] ‘ofeq

"1051nby doaq £d1eA astog oy Surkepoac [aAeIS suly pue ‘Ae[o ‘pues “[is Jo s)sodap PajEPI[OSUOIUN UIYIIM AJLIBUILIG

eje(J 3uojuol (L#) eareqng 0130[0a301pAH MmO[[eyS A9[[eA SSIOF “L-V-Al JIqeL

mofeys - £3[[eA asiog :

:SUTES EATEqng



S81

. (wojqod wioysAs oq Aeur ‘1) ayepeIqd(JAXaYIARS-7)ip (€) Smzeuns (p) surzene (1) SpHOS [AwA
.So__o.__s.@ua___sazu_a.82.&2%530__,,Souu_?oeo_gf.@osaeoeo___saa-Seza.ﬁassm%saau__e&

‘(8umooo Ajrermeu Aiqeqoid
2) apuony ‘(3upunooo Ajjemyeu Ajqeqoxd ‘7) orussre (wajqoxd waysAs oq Aews T syErEd(AXoyIAPa-Z)IP (L) Frenru - wrec] wasAS Jojep SNQNd

1SU0R9I3( IPIONSA B DOA BYPO

“Papa3dxy TOW

TaN
O Spaooxg (punox3oeq renyeu TON> % TAN < > sapronsag
19497 punosByjoeg apnjoul 10U 530p) IO sapronsad Jo/pue
[emyeN 2y a1 spaaoxy Isjeweleq lo/pue sDOS|  ‘SDOS SOOA

21oyMm SJIOM JO # B 2ISYM S[[OM JO # I ‘SDOA 'SIIPM JO # ‘S[PM Jo #

“Hioda1 it 30
spunodwo) owediouy | pouruwsiop joN
‘ON Léy
“uodas siyp 108 ‘yodai siy 10y
PaUILLIAP 10N D0S 2 D0A PauiuLIep JON

dnoip sejeurereq
1ag pajdureg
S[PM o JoquinN | B

jewl]o> 1esap Y31y A)D uSpren pue ‘URIpLIDI ‘o[Seq
‘[lampre) ‘edureN ‘osiog Jo SANIO SIPN[IUI LISATY SYBUS oY) YHA 30U3N[UOD §31 03 ST[IYI00J oY) WO ‘OYep] [BJUID ISOM JO AdJ[eA JOATY astog :3UMIAS vareqng

‘sysodop
ATejusunipas ay) ym paje[eosojul s)jeseq JOATY SYBUS YNm [aAeIS ouly pue ‘Ae|d ‘pues s Jo sysodep parepijosuosun

(dsap 2 mojfeys) AajjeA asiog

:TORANSSS] (S MbY /Eareqns

e1e(] BUHONUOI WSAS 1918\ ONqNd (8 % L S) Bareqng o180[0a80IpAH A[[eA osiog  8//-V-Al SIqEL



981

(1) suzewrs “(g) Jo[yoe[e (Z) swzexne - (TN <) HOMION PIMaEIS 1SUOHIA3(T 3PS B DOA PO

(Burumado Ajpexmeu Ajqeqoid °7) oruase (Z) Syeniu - JIOMIAN pImarelS :papaaoxd TONW

0 (euojoeg
‘soruwegiou]) OO
[4 ‘ON
soplonsag
0 - Aesseoununuy pue SOOA
_ _ AN
TOWN Spaadxg (punoxSsoeq femeu _ _ TON> 2 TAN < > sop1onsad
1947 punossioeg apnjout J0u 530p) TOW /Buo[ > 1/8ug > 1Bwg > saplonsad Jo/pure dnoin) 1apurered
[emEN oy | oy spasoxy Jajeurered ? 1Aug < ? 1Bugs S[PAY] Io/puesQOS|  ‘SDOS ‘SO0A 10 pojdureg adAL
IoyM S[9M JO # BOIOYM S[OM JO #|  S|PAYTOlemIN|  S[PAYT femIN AENIN|  ‘SDOA SIIPM JO # S[PM IO # sdnoip 1ojourered | sPM Jo JaquinN | wieq SuLioyuopy

ajeU[O WAS3P Y31y ‘A)D UspIen pue ‘UeIpUSN ‘o[Seq
‘l1empre) ‘edureN ‘asiog JO SONIO SOPNOUL SIDAR BUS SY) YHIM 20UaN[JUOD S)T 03 S[[IYI00J oY) WO “OYep] JeLIUD 159m JO A3[[eA JOARY] asiog  :SUINGES vareqng

'sooe[d w1 pauryuoo ‘1aJinby mojjeys As[eA ostog oY) SuifjIapun Iajinbe oruesjoA pue Lrejusunpag

doo( - AofeA astog :E3TEqNS UTIIM SU

e 3uLIO)UON (8#) oreqng o13010030IpAH doa(g Ao[[eA ostog “8-V-Al SIqEL



L81

(worqoxd wiaysAs © aq Aeut ‘1) yereqd(JAXaYIAma-Z)ip (1) SUIRS0IONIIP Z°-8519 () SUAAMO0IONIL] - (TCIN <) BIECT WISAS JJE M, AMqNG
3UOU - JH0MION SPIMSIEIS 'SUON0913(T 3PIONSSJ 7 DOA YO

(2) s1en1u - yeq WoIsAS 1938 ONqNg
(Burunaoo Ajjermyeu Ajqeqoid ‘1) spuong ‘(z) ULIOJ0S [299] - JIOMIIN SPIMIIR)S ‘Papa2oxg TOW

“Modal STy 10y
spunodwo) ojwediou] | pauruuLlap JON

‘ON [4%

“uodas sup 0§
PpaurULINSp JON

(euaoeg
‘sorueBIou]) 19930
(e1eq

‘ON L661 2 9661)

saplonsaq
Avsseoununuy pue SOOA

TaN ,
TTOW Spa30xg (punoSoeq femyeu TOWN> 2 TAN < S sopronsag
19A37 punossjoeq apnjul jou 530p) TOW 1Buor > 1Bug > sapIonsad Jo/pue dnoip Jaurersg
eIgeN oy | ey spesoxy Isjewereq P [Bug < sjoAv] Jo/pue ‘sDOS | SDOS SO0A 134 padureg ad4j,
L3YM S[[OM JO # BARYMSIISM IO # | S[PAYT SjRRIN AEOIN|  SDOA 'SIIPM IO # S[lam o # sdnoip Jejowereq

SfPM JosoqumN | e Suticyuopy

"aseq 2910 Iy SWOH UIBJUNOJA
PUE SWOH UleunoA Jo A9 SOpN[OUL YINOS ) 03 JAATY SyeuS 9y Aq PaI1apioq ‘syeuno 1053 {0Yep] [B1JUD 1S3M JO UOISaI ure[d IOATY eus  :SUMIAS eoreqng

"UOTIBULIO,] BPeAED] 9]} JO SOIUBD[OA
o1oIfIs ‘yydop 18 ‘pue sjjeseq JOARY Syeus ‘[oArid pue pues [is ‘Ae[o jo sysodsp pajeprjosuooun UM Aqureunig

neaje|J SWOH UIeJUNOA

le( SuLo)yuolN (64) Bareqng 5130]0930IpAL] SWOR] UTeJUNOA .m.-<. Al 9IqeL



881

- quou - Be(] WSAS J9jeM d1qnd
(1) topyoee (1) suzene - (AN <) JHOMION SpLmatEls 1SUOHOAR( 3PIdNSA 29 DOA PO

(811900 Afreinyeu £qeqoxd z) spuionyy (1) wnnupes - ByEQ WASAS I JHqng
(Burnaco Ajemyeu Aqeqoxd ‘[) wnyuafs ‘(Surnaoo Afjemseu Ajqeqoad °z) ofuese (Surmooo Affemyeu Ajqeqosd T) spuon[ () LRI - JOMON apmaelg :papasoxd TOW

“nodal sty Joj
PAUTULIAIP JON

(44

“podes sy 10§ . “podai siyy Joy
pouruLIGp 10N pouruLIZIap J0N

(Buaoeg
‘sonediour) 1O

‘ON

sopronsad
Aesseounuury pue s30OA

TaN

S sapionsag

19497 punosByoeq apnjoul J0u s30p) TON sapronsad Jo/pue dnoip 1oj0umreg
[BINEN 3 Y Spaadxy Jsjewereq Io/pue sDOS ‘S00S SD0A Jod pojdureg

aldyMm sfloM Jo # B a13ym S[IOM JO # L SDOA SlloM Jo # ‘SllPM Jo # S[I9M JO Jaqump

"Aydmp pue ‘nesunig ‘Suisrepy apnjour son1d ‘eSeurep JoARY neaunug oy} sapnjoul
“Yuiou dy) 03 JOARY SYeUS oY) Aq paIspIoq ‘oyep] WIASIMYINOG JO SUTBUNOA] 9YAMQ 913 JO suorod uIojses pue WIdypIou sapnjout ajew|o Hoso(  :SUTIRS vareqng

"SOIUBOJOA DIO[IS “Yadap Je ‘pue ‘SuoyeULIO] NesuNY pue Amnqueg
a3 JO syeseq ‘[9ALIS pue pues “Is ‘Ae[d pajepI[Osuod 0} pajepijosuooun yo sasusnbas Arejuownpes unpim Ajrewng ‘IONdTISSa( (S)RJInby/eareqng

M3IApURID) - nesunug Aydinyy - sepowor] :Bareqng pun

e Suopuol (01#) vareqng o130]0930IpAY 20YAMO qMON  “01-V-Al 9[qEL



681

. qUOU - Bje(] WASAS Iojep oTqng
(1) suesoromorn (1) FAIN - (TAN >)
(1) wrznqunow - (AN <) HOMION SpLmarelg *SUOK313(T 3PIONSad 2 DOA Y0

(1) s1enu - ey WNSAS oM oHqnd
(8umooo Aremyeu Aiqeqoxd z) spLiony (1) UL [83) - JIOMIDN SPIMAIES :papasoxg TON

spunodwo) syuediouy

(euaoeg
‘sormediou]) QO

‘ON

Sapronsad
Aesseoununuy pue SOOA

TaN
TON spadoxg (punoi3yoeq remyeu TOWN> 2 TAN < > sapionsag
[9A37 punoioeg apupour j0u s90p) TOW 1Bupr = sapionsag dnoip 190umIeg
fexeN ay) 3} SpaddXy JajeuRIeg » Bug < lo/pue ‘sDOS Iag pajdureg
asayMm STIIM JO # BOLUMSIOM IO #|  sjoadT ajrmIN 1 ‘SOOA SIPM IO # 'S[PM JO # SIIOM JO 10qump

AsJuelg pue ‘sifjeyD ‘uowes
SpN[IUL SANO JISATY I0ISWISYRJ SY) PUR “IGATY IS oY) “IOATY uouwrfes oy} 03 s}I0 ISeH % YHON 33 JSARy uowes ay) o uorpod soddn ay
Surpnjour ‘1oARy uowes sy 0 SISJEMPEBIY Y3 JO awos sasLIdwoo foyep] Wa)ses pue [BHUD JO sAs][[eA urejunounaur pue safuel urejunow pajselo  :SUMISS BArEqng

ssodap [e1oe|S pue axe| ‘ureans Jo pasuduoo S[eLIajew [[IJ AS[[eA unpim A[irewng

JoARY uowes Y10, YHON ‘I9ATY
uowyes Joddp) AsjjeA punoy ‘AojfeA osswisyeq ‘Aof[eA T ‘Adf[eA Jeag - Ad[[eA yloomes

€1e(] SuHOyUOIN (1 1#) Boreqng o130]0a301pAY UOW[ES ' {-V-AJ JqEL



061

QUOU - B)B(] WIAISAS 11BN QN
(1) apuo[yd [AuA - (TAN >)
(1) qredrpre - (TAN <) HOMIBN pImajels 'suoBIIa(T APINSAd 29 DOA 19O

auou - gje(] WASAS 131 M ONqnd
SUOU - JIOMIIN PIM3IEIS :papaaaxq TOW

‘S3I0N

EY STy} Jof
spunoduio) owredsouy | pautuualep 0N

‘ON IL

“poda snp 10§ .
PaulRLIap JON

> saplonsag

10/pue
‘SD0S SO0A
SIPM IO #

TONS 2 TAN <
sapronsaq

10/pue ‘sDOS
SOOA ‘SIPM JO #

(punoxdyoeq emeu
apjout j0u s30p) "TON
91} SPISOXH IojeUIRIRg

B 2104M S[PM JO #

TOW spasoxg
19A%] punosjoeg

JeIngeN oy
359y SR JO #

dnoip sajaurereq
Iag pajdureg adAy,
sdnoin 1peuereg | S[jaM JO JOqUInN

PIoIIe] pue ‘As[iey] ‘wnyojey ‘Aexoejy apnjour
SN0 HjeaI)) Seure)) pue ‘ISATY PooM Sif ‘SISARY IS0 S[NI'T 7 3507 Sig SOPNouT ‘Oyep] JO SESIE [eNUII-]Sed PUe [e1uad Jo sAS[[eA snourejunoly  :SUMSS Baleqng

"S)|eseq apnjoul os|e swajsAs waynos s)sodap [eroe3 pue oxe| ‘wesys Jo pasuduiod [eLdTeW [y AS[[BA :ToNdI5s3(] (5)I9JInby /eareqng

AaffeA Yoa1D yong pue ‘Asj[eA AT
15077 3T “A3[[eA 30ATY I507T Sig ‘wiseq Joddo) “ea1)) JAAJIS - 19ATY poo Sig ‘Ourelq seure))

ele( SupoUO (¢1#) woreqng 9180]0080IPAH SAS[[EA [PIUSD  “Z]-V-Al 9[9EL



161

(1) susjAipaoloyomn () susjimeoofyoena) - (AN <) BIe WaisAS Jafem onqng
(1 a-+°z “(¢) wznquyow 1) so[yorjorom (y) smzeunss () sumzene - (AN <) JHOMIIN SpIMAIES 1SUONDAJA( SPIONSA % DOA 19WO

(1) susjAyps010[yorRa) ‘(G) SYenIU - BIR(T WIASAS 1378 OlqN
(2) avenmu - y10m1N Spmarag ‘popaadxd TOW

“H0dl s1y) 10§
spunodwo) onrediou] | pouruLISISp JON

‘ON SLE

‘podai siyj 10§
PIUIULISIAP JON

podas sy 10y
pauIuLIziop JON

(euaorg
‘sonediou]) JOyI0

‘ON 9t

saplonsaq
AKesseounw] pue SOOA

TONS 2 TAN < 101
loa] punosByoeg |  apnjous 30U S30p) TOW S3pIonsad dnoup 1ajowereg
[eIngeN oy A} SpIdOXH Iojourereq Jo/pue ‘sD0OS lag pojdureg
AU3YM S[IOM JO # B 3I3YM ST[OM JO # ‘SDOA SIPM IO # : S[IoM JO JaquinN

"UONEAISSIY URrpU] |[eH HOJ oy}
Jo uoryod & sapnjour spadny pue ‘oory Joopydeld ‘e OUEp] JO SANIO SAPNJoUL ‘0yep] [RHUID PUE WIFISED JO SBaI AJ[[BA JOATY SyRUS pue suield  SUMeS vareqng

"ure[d eus 3y Jo suonod WARIOU PUE ‘WIs)Ses “UIAYIN0S Y} punore spisodap [eIAnjy :TondIBSs(] (5)Ia)mby /e

(wnianjje) urejq ayeus

BB SuLIO)UON (E]#) Boreqng o130[0980IpAH WNIAN[TY UIe[d IOARY OYeUS  ‘C[-V-AI 9[qeL



(4!

2u0U - Be(] WISAS IajRM OIjqng
(1) 941N - (1an >)
(6) wznqumowr ‘(z) surzeueks ‘(1) Io[yoe[e (1) suizewns ‘(Q1) duIZene - (TN <) JHOMIAN SPIMIEIS ‘suono3la(y APIoNsad 2 DOA 1RO

SUOU - BB(] WA)SAS Jojem olqng
() wuogijoo [eosy ‘(1) AT ‘(€) SIRTIU - JIOMION pIMaIEIS 'Pap3xd TOW

spunodwo)) sruegiouy

‘yodas sy 10§ .
PaUIULAIAP JON

(euapeg
‘soruediou]) 9430

‘ON

sapronsad
Aessounwur] pue sOOA

AN
S sopronsad

TOWN spa2oxy (punosByoeq [eimeu TON > ¥ TAN <

12A97 punosdyoeg apnjout jou s30p) TOWN 1Bwgr > sapionsag dnoip) 19jourereg
[eIgeN aiy) oY) sparoxyg Ioeuesed » 1Buig < Io/pue ‘sDOS 1ad pojdureg
a1aym S[[IM JO # BOIUM STOM JO #|  SjoadT jenIN SOOA SIPM JO # STIPM JO # STioM Jo JaqumN

"SUOYSOYS pue SLOIS( SPNIOUL SIS ‘OYEP] UISISES PUE [EHUID YINOS JO UIR]d ISARY oyeus  :SUMISG ©ateqng
"SPaqaul 91se[050IAd pur ArejuswIpss pajeroosse pue dnoin JeARy oxeUS a1} JO syeseq

(yeseq) ureq axeug

e SUHONUOI (([#) eoreqng o130[0a30IpAH I[eseq Ure]d AR OYeUS  'H[-V-Al S]qBL



TOWN spaaoxg
19427 punoiyoeg
TemeN oy

QI2yM S[[OM JO #

(punosSjoeq resmyeu
apnjout jou saop) TON
Oy} SpadoXy Jajeuwrereq

B AIM S[IOM JO #

€61

(1) suaidpsoioryoena) - (TAW <) weq wosAS Iajepm orqng

(2) 101yoere () surzews () surzene - (‘TN <) JOMION IPIMAS :SuOnAR( 3pINSad 2 DOA PO
2UOU - BB WIASAS Iojep JIqng
(2) oreniu - ypomiaN apimare)s :papaaoxqg TON

spunodwio) onrediouy

‘ON

008 % D0A

(eusoeg
‘sonuesiou]) YO

‘ON

SIpIoNsad
Agsseoununu] pue sOOA

TN
TON > 2 TAN < S sopionsag
sopionsag 1o/pue
Jo/pre ‘SDOS | ‘SD0S SO0A
‘SOOA 'SIlPM JO # ‘SIPM IO #

dnoin) sapuereg
. 1 pajdureg
STIaM JO 3equinN

‘FION

‘1Yng pue S[[e] UIM], JO SO1ID S9pN|OUl YINos 3y O} BPRASN PUE YLIOU 3} 0} J9ATY dNeus 3y} Aq paispioq OYep] WIAPNOS JO UoISax [emnousy  SUMSS eareqng

"SOUESJOA J1IIS “Yidap je ‘pur uoyBULIO] AMqUEE 9y} JO S)Eseq UNPIM A[LBWLg

%0010 Yooy - %001 sjjeg uowes

eje( SuLIojuol (G[#) eareqng o130[0a80IPAY S[e UM L

S1-V-AI9lqeL



v6l

(1) sudjAmpooioyorn) - (TAN <) BreQ WASAS 1B dMqny
(€) smzews (5) ourzene - (O <) JHOMION pIMBIS 1SUOHD33(T SPIONSad 2 DOA 19YI0

(2) sremu - wreQ woysAg 1sjep ONqNg
(€) uwioj1j0o 18395 (Z) SYRINU - JI0MISN SIS :papaaoxd TONW

spunodwo)) orrediouy

‘ON 9s

‘ypoda snp 10§ ‘podar sy Joy
PRUIILINAP 10N PaUTULINSP JON

(vusoeg
‘sofuBSout) 19O

‘ON

S9pIoNsad

TOW spaooxg (pumoiBsjorq reimeu 101
1947 punosdyoeg apnjout j0u s30p) TOW 1/Bwgr > saplonsad dnoin sajourred
[eIEN 3t Y} SpaavXy IsjourerR] ? |Bug < lo/pue s30S Jad pojdureg
asyM S[joMm Jo # BOIYMS[OM IO # | SPAYT RRIN SOOA SIPM IO # SIPM IO # S[I9M Jo Jaqump

"UONBAIOSY URIpU] [[eH HO4 9y} Jo uondod e sspnjour ‘s[jeq
UedLISWY pue A3ping Spnjoul SaNId SUIRLIS) SNOUTBJUNOW SUIOS SIINOS Sy} 03 Yel() pue YLON oY} 03 JOATY axeUS Y} AQ paIopioq olep] waynos  :SUMBS Bareqns

*S00J OTUBI[OA
1oyj0 pue sj[eseq Swos [PIM s)sodop [ejAn|[e pajepI[OSucOUn pue SJUSLIPIS pajisodop oxe| pue Weans UM AJLrewg

"A3][BA UOGIY ‘Ad[[eA puBPOOY ‘A3[[BA JOARY Yy ‘ASJ[eA YSIRI ‘AS][eA USp[OD) - 991D 9s000n) ‘Bazeqn

eje( 3ULOJUOI (91#) Bareqng o130[0930IPAH IoMOJ/eISSE)  “91-V-AI SIqeL



S61

(L) suolAypa0104oLY (01 ) SUSIAWIA0IOIENS) - (A <) - TIRQ WAISAS IOFRM OHqNG
(1) suetpaoloforna) (1) SUIPCIONYOIP Z°T-510 - (TAN >)

(1) wznqrnow (1) suayraloyaIp °]-510 “(€) SUSAYs0Io[YD (9) SualAs010[yoRn3) - (AN <) JOMION SPIMalEIS

(2) suayisoloyaIp (1) duajAiaoioyoLy ‘(€) Fus|Aa0I0oRDa) (1) SIENIU - BB WASAS IoJBM Mqnd
(1) uu0g1]00 [e03] “(€) SUAPS0IO[YOLN - JIOMION SPIMSIEIS

-PApaadXy TONW

:SUON09J3( P13 B DOA PO

“HodaI ST 10§
spunodwo) onrediou] | pauuuaep 10N
1 ‘ON 06
9 "Hodal siyp Joj “podax sy Joj
pauuLIep 10N D0S 2 D0A . pouruLIap JoN
1 (eusorg
‘sojueBiou)) YO
0 ¥ 4 91 ‘ON
sapionsad
£ £ 9t Apsseounwiwy pue sOOA
_ _ IO
TOWN speeoxg (punoxdoeq femieu A _ TOW> 2 TAN < S sapronsad
JoaaT punoidyoeg | apnjoul J0u s30p) TON 18wl > awg > 1Bug > sapionsad 1o0/pue dnoup) sajourereq
[RINJEN 34} | 31 SPa20XH Jajowereq 2 |Bug < ? 1Buz s[eAY] Jo/pue sDOS | “SOOS ‘SOOA Iad pejdureg adAy)
ayM S|M JO # BIUMS[PM JO #|  S[AYTORNIN |  SPAYT IfRNIN aEnIN | ‘SDOA SIIPM JO # SlloM JO # sdnoin sopurered | - sfom Jo JaqunN I

"WoXU pue Yonqqnyy) ‘0[23e00d SPN[OUL SO {IGATY JNOUMO SIPN|OUT (SAI[[BA PUR SUTBIUNOW OYEp] UIS)SEIINOS :3UMSS vareqny

"UOIJBULIO] 9B J[eS a1} JO SOIUBD|OA pue

sjuourpas pajeinpul Aj10od JurdjIapun pue wnjAnfe payepijosuooun Jo pasuduios feLisyew [y Asj[eA oy UM AjLewLIg

AS[[eA WD) - A3[[BA JNAULIOJ ‘IOATY JNOULOJ - Y93I YSIR

eje( SuLIONUOIN (£ [#) Bareqng 9150[0030IpAH Jnaupog

"L1-V-AI 919l



961

QUOU - BJB(] WASAS Iaje) o1jqnd
(£) AL - (TN >)
(1) vemyoqueo ‘(7) surzene - (TQIA <) HOMIIN SpImajels *SUOLA3(T 3PIONSA] 22 DOA WO

(1) orenu - weq Waysks Jojep O
(€) uniog1j00 [259J ‘() jRRIU - JIOMION IPIMANEIS :papasoxd TOW

“yodai sy} Joj
spunodwo)) srweSiouy | paurausep JoN

‘ON ¥s

"podau sty 10§ "wodax st 10§
pautULIep 10N pouruLajep 10N

(eusoeg
‘soruediout) PO

‘ON

sapronsad
Kesseounumuy pue SHOA

(punoxdyoeq remyeu TON > % TAN <

[oA] punosdyoeg apnjous jou s30p) TOW 1Bug S soplonsad
[IgeN O | oy spasoxy Jejeurered ? |Bu< lo/pue ‘sDOS

20yM S[[OM JO # © 215YM S[IOM JO # S[AST )eDIN SOOA ‘SIPM JO #

dnoin) 1sjeurereq
Tad padureg
S[19M Jo JaqunN

"UOLRAISSY URIpU] [[BH MO Y} Jo uoniod e soapnjour (s3SI apnjour sand Y104 s AIusH
PUE JoATY 9Xeus 93 Jo uoryod e Sopn|oul ‘SUIRJUNOW PAJRIOOSSE PUR SISIEMPERIY JOARY ayeug ayy yo owos Suisuduios oyepy Jo uorpod wioyses :Sumas vareqng

Tensyew [ A3][eA pajepi[osuodun AjLrewig

JjIed puejs] ‘uisegq uoj],
“Aa[jeA o8es - Ao[[eA TeiS ‘axer] SARID - J0aI1D MO[[IM IOAISSIY J00PIoR[g oAy J00xyorg Joddny

(] uLoyuoy (81#) eareqng o130[0aB0IpAH oyeus Joddn)  "81-V-Al SIqBL



L61

(1) surzene - (AN <) B1eq WoIsAS 1358 JNqnd
(1) wrznquyom ‘(1) qredtpre (1) swzene - (TAN <) HIOMIBN SPIMAEIS 'SuoNd313( 3pINSAd ¥ JOA PYO

Juou - BJe(J WaISAS IajeM olqng
(8uizmooo Ajpeimeu £qeqoid “T) opLionyy ‘() WLOJIOO [833] - HIOMION IPIMIIEIS :papasoxd TOW

“podai sty 10J
spunodwo)) sjuediou] | PpauILLIAP ION
‘ON (43
‘poda siy 103 ‘podas siyp Joy
paulungop 10N O0S % DOA pautuLaiap 10N

(4 (euoreg
“sonurediouy) 19O
0 SON 6C
SIpIonsag
0 Kesseounurnuy pue SDOA
TOW spa3oxyg (punosdsjoeq emreu TON> 2 TAN < > soplonsad
[2A9T punoi3yoeg apnjoul J0u $30p) TON S3p1NSad lo/pue dnoip sspowereq
JermeN 2y} AP SpaddXy Iojowrereq Jo/pue ‘sDOS ‘SDOS SO0A 13 pajdureg
A1dyM SJIOM JO # € aloym SIPM JO # ‘SOOA ‘STIPM JO # ‘S[IOM JO # sdnosp Jagourered | S[IOM JO 2RqUINN

‘uoysalg pue Jo1[2djuoA apn[oul SANIO SIGATRY Jeaq Ay} SapNioul S0Yep] JO JSUI0D JSLAYINOS 9N Ul SAS[[RA [RIN[NOLISE puE sulejunow pajsalo SUIMeS eareqns

‘uolRULIof ajeT JJeS Y3 JO SOIURD[OA PUR SJUIWIPIS pajeinpul
Apood ‘yadap 1e ‘pue ‘sysodop axe| pourels-ouy pue sjjeseq J00Jor[( SWOS "WNIAN[E PIJEPI|OSUOIUN A[LIBWILI]

duremg 9[Sun( - J10ATy Jeog ‘sSunidg epog Ad[feA
a[nuaD - A3f[eA WD ‘Adf[eA aYoeD ‘Ad[[eA PR[EI AS[[BA O[[31800d :AS[[EA MA[IN) - duld Yor|d

eje( SuLIONUON (61#) eoreqng o180[0230IpAH I0AR] Teag  “61-V-Al 9IqEL



861

2uou - BJR(] WINSAS JOTRM SIqnd
oUOU - JI0MIIN SPIMaIE}S SOOI SPINSA ¥ DOA 1990

(3urumooo Ajremyeu Ajqeqoid ‘7) spuony - TR WAISAS 1918M JqNg
(3urmodo Ajrermyen [qeqoid ‘) spuony - J10MIIN SpImoyS :papasoxd TOW

FION

odas siyy 1o
spunodwo)) onweSiouy | peuruusep JoN

‘ON 0

“podal sy 10§ “podar sy 105
PpautuLap 10N PpaUILIAAP JON

(euaoeg
‘soqueSiou]) JaqO

‘ON

sapronsag
Aesseounuruy pue SDOA

TAN

TON> % TAN < S sapionsag
[oA2] punosSyjoeg apnjour Jou s30p) TOW Bug S sopionsaq

dnoin Jooureregq
jeIngeN oy AU} SpaddXy IapPwRIeq » Bug< Jo/pue ‘sDOS

Iag pajdures
1AM STIOM JO # BoIUM S[BM JO # | SleAeTORNIN |  s[oad SlRIIN ‘SOOA SIPM JO # SIPM IO # S[IOM Jo Joqumy] |

"A3][e A USpIED pue A)ID) OYEp] Spn[oul SINIO ‘I0ATY apakeq a3 Jo s3I0 SIPPIN
PUe [nog oY) pue JaAR] 9SI0¢ 2y} 0} sIajempeay sapnjoul ‘oyep] jo Wed [e1uad Jsom pue [BNUSD Y3 Ul sIog JO Jseayuiou uor8al snoureyunoy  :SUMHAS BaTeqng

"Teuatew [[1J Ao[[eA pajepIjosuOoUn oY) UM A[qeqoid

IoATY 9s1og] Y10 INOS 931D SO )aa1)) SOWLID) (A3[[eA USpIer)

ee( Suno)uol (0Z#) eereqng or80[0a30IpAH SUIBIUNOW 3siog  “0Z-V-Al S[qeL



ACKNOWLEDGMENTS

The following contributed information for this report: Charlie Bidondo, Darren Brandt, Sonny
Buhidar, Calli Daly, Tonya Dombrowski, Michael Edmondson, Brian Hoelscher, Mike Ingham,
Johanna Luce, Terry Maret, Michael McIntyre, Chris Mebane, Tom Miller, Susan Moore, Ivalou
O'Dell, Mike Rowe, Paul Schinke, Bob Steed, Lynn Van Every, Dean Yashan, and Don Zaroban.

Gail Ewart provided GIS analysis, Chery! Flood and Alyssa Faaborg assisted with graphic design

and layout, and Barbara Mallard kindly did the necessary word processing and compiled the
document.

199



— -

T e



LITERATURE CITED

Anderson, K. 1998. Task order No. 9 thermal loading to the lower Boise River from groundwater
and Caldwell and Middleton wastewater treatment plants. Draft Technical Memorandum.
CH,M Hill, Boise, ID.

Bahls, L.L. 1996. Habitat and biological criteria for wadable streams in Montana. Montana
Department of Health and Environmental Sciences, Water Quality Bureau, Helena, MT.

Batt, P.E. 1996. Governor Philip E. Batt’s State of Idaho bull trout conservation plan. Office of
the Governor. Boise. 120 p.

Barbour, M.T., J. Gerritsen, B.D. Snyder, and J.B. Stribling. 1997 Revision to rapid
bioassessment protocols for use in streams and rivers: Periphyton, benthic
macroinvertebrates, and fish. EPA 841-D-7-002. EPA, Washington, D.C.

Bauer, S.B. 1981a. Attached algae biomass (periphyton) at water quality trend stations, 1978
and 1979. Idaho Department of Health and Welfare, Division of Environment,
Statehouse, Boise. 11 pp.

Bauer, S.B. 1981b. Stream bottom samples (macroinvertebrate) from water quality trend
stations, 1978 and 1979. Idaho Department of Health and Welfare, Division of
Environment, Statehouse, Boise 29 pp.

Bauer, S.B. 1986. Pilot study of quality assurance sample procedures. Idaho Department of
Health and Welfare, Division of Environmental Quality, Boise. 41 p.

Bauer, S.B., W.H. Clark and J.A. Dodds. 1986. Quality assurance sample procedures for water
quality surveys. Journal Idaho Academic Science. 22:47-55.

Bauer, S.B. 1989. Idaho nonpoint source management program 1989. Idaho Department of
Health and Welfare - Division of Environmental Quality, Boise. 200 p.

Bauer, S.B., and T.A. Burton. Monitoring protocols to evaluate water quality effects of grazing
management on western rangeland streams. EPA 910/R-93-017, U.S. Environmental
Protection Agency, Seattle, WA. 203 pp.

Bauer, S.B., D. Almas, M. Johnson, P. Stender and D. Martin. 1988. Forest practices water

quality management plan. Idaho Department of Health and Welfare - Division of
Environmental Quality, Boise. 144 pp.

200



Bauer, S., and S. Ralph. 1998. Development of habitat quality indicators within the clean water
act. (Draff). US EPA. Region 10, Seattle, WA.

Bournaud, M., B. Cellot, P. Richoux, and A. Berrahou. 1996. Macroinvertebrate community
structure and environmental characteristics along a large river congruity of patterns of
identification to species or family. Journal of North American Benth. Soc. 15(2):232-253.

Boyle, L.C. 1995. Determination of nature and extent of ground water contamination in Boise
city and Boise urban planning areas, Ada County, Idaho. Water Quality Status Report
No. 114. Idaho Department of Health and Welfare - Division of Environmental Quality,
Southwest Idaho Regional Office, Boise. 153 p.

Boyle, L.C. 1996. Ground water study of the lower Boise River valley, Ada and Canyon
counties, Idaho. Water Quality Status Report No. 118. Idaho Department of Health and
Welfare - Division of Environmental Quality, Southwest Idaho Regional Office, Boise.
114 p.

Bureau of Laboratories. 1994. draft Quality improvement program plan. Idaho Department of
Health and Welfare, Boise. 168 p.

Burton, T. 1993. BMP effectiveness by stream/ecosystem class. In Evaluating the effectiveness
of forestry Best Management Practices in meeting water quality goals and standards.
George Dissmeyer eds. Miscellaneous Publication 1520, USDA Forest Service, Atlanta,
GA. 158-179 pp.

Clark, W.H. 1990. Coordinated nonpoint source water quality monitoring program for Idaho.
Idaho Department of Health and Welfare - Division of Environmental Quality, Boise.
139 p.

Clark, W.H., S. Craig, P. Haug, R. Lee, K. Minsch, P. Moulton, T. Nelson, R. Peterson, R.
Rhew, D. Somers, E. Somers, J. Zarnowitz, and A. Zulauf, 1993. A proposed
ecosystem/watershed approach to natural resource management for the Pacific Northwest.
U.S. Environmental Protection Agency, Seattle, WA. 17 pp.

Clark, W.H., and T.R. Litke. 1991. Cedar Draw, Twin Falls County 1982-1988. Water Quality
Status Report No. 100. Idaho Department of Health and Welfare, Division of
Environmental Quality, Boise.

Clayton, J.L., J.G. King and R.F. Thurow. 1994. Evaluation of an ion adsorption method to

estimate intragravel flow velocity. Sediment monitoring techniques validation progress
report. Intermountain Research Station, U.S. Forest Service, Boise, ID. 21 p.

201



Crockett, J.K. 1995. Idaho statewide ground water quality monitoring program - summary of
results, 1991 through 1993. Water Information Bulletin No. 50, Part 2. Idaho
Department of Water Resources, Boise. 67 p.

Davis, W.S. 1995. Chapter 3. Biological assessment and criteria: building on the past. pp. 15-29
IN: Davis, W.S. and T.P.Simon, eds. Biological assessment and criteria tools for water
resource planning and decision making. Lewis Publishers, Boca Raton, FL.

Davis, W.S., B.D. Snyder, J.B. Stribling and C. Stroughton. 1996. Summary of State Biological
Assessment Programs for Streams and Wadeable Rivers. EPA 230-R-96-007. U.S.
Environmental Protection Agency, Washington, D.C. 159 pp.

DeShon, J.E. 1995. Development and application of the invertebrate community index (ICI).
IN: Davis, W.S. and T.P.Simon, eds. Biological assessment and criteria tools for water
resource planning and decision making. Lewis Publishers, Boca Raton, FL.

Division of Environmental Quality. 1989. Idaho water quality status report and nonpoint source
assessment. Idaho Department of Health and Welfare, Boise. 326 p.

. 1993. Draft data management plan. Idaho Department of Health and Welfare, Boise.
36 pp.

. 1994a. The 1994 Idaho water quality status report. Idaho Department of Health and
Welfare, Boise. 141 p.

. 1994b. Pollution prevention program focus, summary of the priority setting process.
Idaho Department of Health and Welfare, Boise. 30 p.

. 1995. Idaho statewide work plan for the 1995 beneficial use attainability and status
reconnaissance survey. Idaho Department of Health and Welfare, Boise. 45 p.

. 1996a. Technical guidance manual for individual and subsurface sewage disposal systems.
Idaho Department of Health and Welfare, Boise. 151 p.

. 1996b. 1996 Water body assessment guidance. Idaho Division of Environmental Quality,
Boise. 107 p.

. 1997. Idaho Division of Environmental Quality Beneficial Use Reconnaissance Project
Technical Advisory Committee. 1997 Beneficial Use Reconnaissance Project Workplan.
Idaho Division of Environmental Quality, Boise. 149 pp.

. 1998. 1998 303(d) list. Idaho Division of Environmental Quality, Boise. 489 pp.

202



. 1999. Idaho source water assessment plan. Idaho Division of Environmental Quality,
Boise. 157 p.

Dupuis, T. and P. Nelson. 1998. Bacteria load allocation, draft technical memorandum. CH,M
Hill, Boise, ID.

EPA. 1987a. Nonpoint source guidance. Office of Water, U.S. EPA, Washington, D.C.
Unpublished. 33 pp.

. 1987b. Surface water monitoring: a framework for change. EPA, Office of Water,
Office of Policy Planning and Evaluation, Washington D.C.

. 1988. Proceedings of the first national workshop on biological criteria, Lincolnwood,
Illinois, December 2-4. 1987. EPA/905/9-89/008.

. 1990. Macroinvertebrate field and laboratory methods for evaluating the biological
integrity of surface waters. Office of Research and Development, Aquatic Biology Branch
and Development and Evaluation Branch, Quality Assurance Research Division,
Environmental Monitoring Systems Laboratory. Cincinnati. Ohio. EPA/600/4-90/030.
256 pp.

. 1991. Design report for EMAP, the environmental monitoring and assessment program.
EPA-600-3-91-053.

. 1991. Watershed monitoring and reporting for section 319 national monitoring
program projects. Assessment and Watershed Protection Division, Office of Water, EPA
Headquarters. Washington, D.C. 112 p.

. 1995. Guidelines for preparation of the 1996 state water quality assessment (305(b)
reports). EPA 841 B-95-001. Office of Water (4503F). Washington, D.C. 307 p.

. 1995. The quality of our nation's water: 1994, executive summary of the national water
quality inventory: 1994 report to Congress. Office of Water. EPA 841-S-94-002. 209 pp.

. 1996. Summary of state biological assessment programs for streams and rivers. Office
of Policy, Planning and Evaluation. EPA 230-R-96-007. 159 pp.

_. 1997. Revision to Rapid bioassessment protocols for use in streams and rivers:
periphyton, benthic macroinvertebrates and fish. U.S. Chapter 6: Periphyton Protocols.
Environmental Protection Agency, Office of Water, Washington, D.C. EPA 841-D-97-
002.

203



. 1997. A national symposium, assessing the cumulative impacts of watershed
development on aquatic ecosystems and water quality. Coordinated by Northeastern
Ilinois Planning Commission, Natural Resources Department. Chicago, IL. 264 pp.

. 1998. Draft Guidance on implementation of biological criteria in state and tribal water
quality standards programs. Office of Water, Office of Science and Technology. Staff
Discussion Draft 3/20/98. Washington D.C.

Fausch, K.D., J. Lyons, J.R. Karr, and P.R. Yant. 1986. Regional application of an index of
biotic integrity based on stream fish communities. Transactions of the American Fisheries
Society. 113:39-55

Ground Water Quality Council. 1996. Idaho ground water quality plan. Idaho Department of
Health and Welfare - Division of Environmental Quality, Boise. 177 p.

Hannaford, M.J., and V.H. Resh. 1995. Variability in a macroinvertebrate rapid-bioassessment
surveys and habitat assessments in a northern California stream. JNABS 14(3):430-439.

Harvey, G.W. 1993. South fork of the Coeur d’Alene River problem assessment. Idaho
Department of Health and Welfare - Division of Environmental Quality, Coeur d’Alene
Regional Office. Coeur d’Alene. 48 p.

Hayslip, G.A. (ed.) 1993. EPA Region 10 in-stream biological monitoring handbook. U.S.
Environmental Protection Agency, Seattle, WA. 75 pp.

Hayslip, G.A. 1993. EPA Region 10 in-stream biological monitoring handbook (for wadable
streams in the Pacific northwest). EPA-910-9-92-013. U.S. Environmental Protection
Agency - Region 10, Environmental Services Division, Seattle, WA.

Hilsenhoff, W.L. 1977. Use of arthropods to evaluate water quality of streams. Technical Bulletin
- No. 100, Wisconsin Department of Natural Resources. Madison, WL

Hilsenhoff, W.L. 1988. Rapid field assessment of organic pollution with a family-level biotic
index. Journal of the North American Benthological Society 7:65-68.

Hirsch, R.M. 1988. Statistical methods and sampling design for estimating step trends in surface-
water quality. American Water Resources Association. Water Resources Bulletin, Vol. -
24, No. 3, 493-503 pp. Paper No. 87130.

Hughes, R M. 1995. Defining acceptable biological status by comparing with reference
conditions. 31-47 pp, IN: Davis, W.S. and T.B. Simon, eds. Biological assessment and
criteria tools for water resource planning and decision making. Lewis Publishers, Boca
Raton, FL.

204



Hynes, H.B.N. 1994. Historical perspective and future direction of biological monitoring of
aquatic systems. 11-21 pp., IN: Loeb, S.L. and A. Spacie, eds., Biological monitoring of
aquatic systems. Lewis Publishers, Boca Raton, FL.

Karr, J.R., K.D. Fausch, P.L. Angermeier, P.R. Yant, and I.J. Schlosser. 1986. Assessment of
biological integrity in running water: a method and its rationale. Illinois Natural History
Survey Special Publication Number 5, Champaign, IL.

Karr, J.R. 1991. Biological integrity: a long-neglected aspect of water resource management.
Ecological Applications 1(1): 66-84.

King, J.G. and R.F. Thurow. 1994. The influence of initial substrate condition on intrusion of
fine sediment during incubation. Sediment monitoring techniques validation progress
report. Intermountain Research Station, U.S. Forest Service. Boise, ID. 47 p.

Leahy, P.P., J.S. Rosenshein, and D.S. Knopman. 1990. Implementation plan for the national
water-quality assessment program. U.S. Geological Survey Open-File Report 90-174.
10 p.

Lenat, D.R. and M.T. Barbour. 1994. Using benthic macroinvertebrate community structure for
rapid, cost-effective, water-quality monitoring: rapid bioassessment. 187-215 pp., IN:
S.L. Loeb and A. Spacie, eds., Biological Monitoring of Aquatic Systems. Lewis
Publishers, Boca Raton, FL.

Lenz, B.N., and M.A. Miller. 1996. Comparison of squatic macroinvertebrate samples collected
using different field methods. USGS Fact Sheet FS-216-96.

Livingston, E.H., E. McCarron and R. Frydenborg. 1997. Using biological monitoring to assess
cumulative effects in rivers: the Florida experience. Florida Department of Environmental
Protection, Tallahassee, FL.

Maret, T.R. 1991. Rock Creek: Rural Clean Water Program. Final Report. USDA Agricultural
Stabilization and Conservation Service, Twin Falls, ID.

Maret, T.R. and D. Jensen. 1991. Protocols for conducting use attainability assessments for
determining beneficial uses to be designated on Idaho stream segments. Idaho
Department of Health and Welfare - Division of Environmental Quality. Water Quality
Monitoring Protocols - Report No. 7, Boise. 79 p.

Maret, T.R. 1995. Water-quality assessment of the upper Snake River Basin, Idaho and western

Wyoming-summary of aquatic biological data for surface water through 1992. Water-
resources investigations report 95-4006. U.S. Geological Survey, Boise. 59 pp.

205



Martin, S.B., and W.S. Platts. 1981. Effects of mining. USDA Forest Service General Technical
Report PNW-119, Pacific Northwest Forest and Range Experiment Station, Boise, ID.

McClelland, W.T., and M.A. Brusven. 1980. Effects of sedimentation on the behavior and
distribution of riffle insects in a laboratory stream. Aquatic Insects 2:161-169.

Mclntyre, M.J. 1993a. Squaw creek beneficial use assessment: Gem County, Idaho. Idaho
Department of Health and Welfare, Division of Environmental Quality, Boise, ID.

Mclntyre, M.J. 1993b. Beneficial use reconnaissance project coordinated water quality
monitoring plan. Idaho Department of Health and Welfare, Division of Environmental
Quality, Boise, ID.

Mclntyre, M.J. 1994. Idaho state wide work plan for completing beneficial use attainability and
status surveys. Idaho Department of Health and Welfare - Division of Environmental
Quality, Boise. 46 p.

Miller, S. D. 1998. Selection of a total suspended sediment (TSS) target concentration for the
lower Boise River TMDL, draft technical memorandum. CH,M Hill, Boise, ID.

Miller, Stephen D. 1998. Sediment problem assessment for the lower Boise River TMDL, draft
technical memorandum. CH,M Hill, Boise, ID.

Miller, S.D. 1998. Task order No. 8 - sediment loading analysis and allocation for the lower Boise
River TMDL, draft technical memorandum. CH,M Hill, Boise, ID.

Miller, T.E. 1998. Lake Walcott Sub-basin assessment. Twin Falls Regional Office, Idaho
Division of Environmental Quality, Twin Falls.

Mulvey, M., L. Caton, and R. Hafele. 1992. Oregon nonpoint monitoring protocols and stream
bioassessment field manual for macroinvertebrates and habitat assessment. Oregon
Department of Environmental Quality, Portland.

Neely. K.W. 1994. Idaho statewide ground water quality monitoring program network design. -
Water Information Bulletin No. 50, Part 1. Idaho Department of Water Resources.
Boise. 35 p.

Nelson, P. and T. Dupuis. 1998. Bacteria sources and loadings, draft technical memorandum.
CH,M Hill, Boise, ID.

Omernik, J.M., and A L. Gallant. 1986. Ecoregions of the Pacific Northwest. USEPA
EPA/600/3-86/033. US EPA Corvallis, OR.

206



Palmer, J. 1993. Idaho waste management guidelines for confined feeding operations. Idaho
Department of Health and Welfare - Division of Environmental Quality, Twin Falls
Regional Office. Twin Falls. 87 pp.

Plafkin, J.L., M.T. Barbour, K.D. Porter, S.K. Gross and R.M. Hughes. 1989. Rapid
bioassessment protocols for use in streams and rivers: benthic macroinvertebrates and fish.
EPA/444/4-89-001. U.S. Environmental Protection Agency, Office of Water (WH-553).
Washington, D.C. 177 p.

Platts, W.S., W.F. Megahan, and G.W. Minshall. 1983. Methods for evaluating stream, riparian,
and biotic conditions. General Technical Report No. INT-138, U.S. Department of
Agriculture, Forest Service, Intermountain Forest and Range Experiment Station, Ogden,
UT.

Platts, W.S. 1991. Livestock grazing. In Influences of forest and rangeland management on
Salmonid fishes and their habitats. William Meehan Ed. American Fisheries Society
Special Publication 19, Bethesda, MD.

Plotnikoff, R.W., and S.I. Ehinger. 1997. Using invertebrates to assess the quality of
Washington streams and to describe biological expectations. Washington State
Department of Ecology. Publication No. 97-332. Olympia, WA.

Pontasch, K.W. and M.A. Brusven. 1988. Diversity and community comparison indices:
assessing macroinvertebrate recovery following a gasoline spill. Water Research 22:619-
26.

Rankin E.T. 1995. Habitat indices in water resource quality assessments. I/N: S.L. Loeb and A.
Spacie, eds., Biological Monitoring of Aquatic Systems. Lewis Publishers, Boca Raton,
FL.

Resh, V.H., R.H. Norris, and M.T. Barbour. 1995. Design and implementation of rapid
assessment approaches for water resource monitoring using benthic macroinvertebrates.
Australian Journal of Ecology 20:108-121.

Robinson, C.T. and G.W. Minshall. 1991. Idaho Snake River ecoregion, final report, biological
metric development for the assessment of nonpoint pollution in the Snake River ecoregion
of southern Idaho, 1990-1991 final report. Department of Biological Sciences, Idaho
State University, Pocatello. 75 pp.

Robinson, C.T. and G.W. Minshall. 1992. Refinement of biological metrics in the development of
biological criteria for regional biomonitoring and assessment of small streams in Idaho.
1991-1992 final report. Stream Ecology Center, Department of Biological Sciences,

Idaho State University, Pocatello. 100 pp.

207



Robinson, C.T. and G.W. Minshall. 1993. Seasonal trends and colonization patterns of
macroinvertebrate assemblages in two streams with contrasting flow regimes. The Great
Basin Naturalist. 53:321-331.

Robinson, C.T. and G.W. Minshall. 1995. Biological metrics for regional biomonitoring of small
streams in Idaho. Idaho Division of Environmental Quality, Boise. 119 pp.

Robinson, C.T. and G.W. Minshall. 1995. Biological metrics for regional biomonitoring and
assessment of small streams in Idaho, final report. Stream Ecology Center, Department of
Biological Sciences, Idaho State University, Pocatello. 154 pp.

Robinson, C.T. and G.W. Minshall. 1995. Benthic community structure in two adjacent streams
in Yellowstone National Park five years after the 1988 wildfires. The Great Basin
Naturalist. 55:193-200.

Robinson, C.T. and G.W. Minshall. 1998. Regional assessment of wadable streams in Idaho,
USA. The Great Basin Naturalist. 58:54-65

Rosenberg, D.M. and V.H. Resh. 1993. Introduction to freshwater biomonitoring and benthic
macroinvertebrates. pp. 1-8 IN: D.M. Rosenberg, and V.H. Resh eds., Freshwater
biomonitoring and benthic macroinvertebrates. Chapman and Hall, NY.

Rowe, M., D. Essig, and J. Fitzgerald. 1998. Sediment targets for consideration in TMDL
development. Located at Idaho Division of Environmental Quality, Boise.

Schinke, P. 1998. No net increase total phosphorus loads for the lower Boise River watershed, a
discussion of issues and proposed loads for sources. Idaho Division of Environmental
Quality, Boise Regional Office, Boise.

Schinke, P. 1998. Water temperature in the lower Boise River: conditions and sources. Idaho
Division of Environmental Quality, Boise Regional Office, Boise.

USGAO. 1988. Environmental Protection Agency: Protecting human health and the
environment through improved management. GAO/RCED-88-101.

Water Pollution Control Federation. 1987. The Clean Water Act of 1987. Alexandria, VA.

Wisseman, B. 1996. Benthic invertebrate biomonitoring and bioassessment in western montane
streams. Aquatic Biology Associates, Inc., Corvallis, OR.

Wright, S. and W.M. Tidd. 1930. Summary of limnological investigations in western Lake Erie in
1929 and 1930. Transactions of the American Fisheries Society 63: 271-285.

208



Yoder, C.O. and E.T. Rankin. 1995. Chapter 9. Biological criteria program development and
implementation in Ohio. pp. 109-144. IN: Davis, W.S. and T.P. Simon, eds., Biological
assessment and criteria tools for water resource planning and decision making. Lewis
Publishers, Baco Raton, FL.

Zamora-Munoz C., and J. Alba-Tercedor. 1996. Bioassessment of organically polluted Spanish
rivers, using a biotic index and multivariate methods. INABS 15(3):332-352.

Zaroban, D.W., B. Love, J. Colla, G. Lesch, J. Heimer, J. Lehner, B. Lukens, S. Pairier, B. Lee,

and D. Kirk. 1997. Forest practices water quality audit. Idaho Division of Environmental
Quality, Boise. 93 pp.

209



IDEQ -209, 83265, 5/99 Cost Per Unit $8.47
) 4
%

Printed on recycled paper



el o U S VN U N SN SN S L A o i1 K \ N A LA S i e X . Loy Wy A oy e A S }
C((F(rrF((F(FC(&(C(C(L(((L(((((L(LL(LLLL@&L(KL&LLLLLL(L“

—_

4

A

o~~~

RN





