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INTRODUCTION
A. Background

The federal Clean Water Act provides the regulatanytext and mandate for state water
guality monitoring and assessment programs. ThéhNRakota Department of Health
has been designated as the state water pollutimnot@gency for purposes of the federal
Clean Water Act and, as such, is authorized to afllactions necessary or appropriate to
secure for the state all benefits of the Clean Wate and similar federal acts (NDCC
61-28-04). State law establishes policy to proteetintain and improve the quality of
waters of state, while the overall goal of the fati€lean Water Act is ttrestore and
maintain the chemical, physical and biological gniiy of the Natiors waters.

Various sections in the Clean Water Act requirgestéo conduct specific activities to
monitoring, assessment and protect their watehesd activities include:

. Developing and adopting water quality standardggdesl to protect
designated beneficial uses (Section 303).

. Establishing monitoring programs to collect andly®water quality data
(Section 106).

. Reporting on the status of waters and the degresitch designated
beneficial uses are supported (Section 305[b]).

o Identifying and prioritizing waters that are notetiag water quality
standards (Section 303[d]).

. Assessing the status and trends of water qualigkies and identifying
and classifying lakes according to trophic conditi§ection 314).

. Identifying waters impaired due to nonpoint souragpgollution as well as
identifying those sources and causes of nonpounicegoollution (Section
319).

B. North Dakota’s Surface Water Resources

The North Dakota Department of Health currentlyomeuzes 247 lakes and reservoirs for
water quality assessment purposes. Of this tb88l,are manmade reservoirs, and 108
are natural lakes. All lakes and reservoirs inctliskethis assessment are considered
significantly publicly owned. Based on the stafessessment Database, the 139
reservoirs have an aerial surface of 543,156 adReservoirs comprise about 71 percent
of North Dakota's total lake/reservoir surface acr®f these, 480,731 acres or 63 percent
of the statks entire lake and reservoir acres are containddmiihe two mainstem

Missouri River reservoirs (Lake Sakakawea and l@&be). The remaining 137
reservoirs share 62,425 acres, with an averagacgudrea of (312) 471 acres. The 108
natural lakes in North Dakota cover 218,518 acnéh, approximately 117,697 acres or
54 percent attributed to Devils Lake. The remarif7 lakes average 942 acres, with 40
percent being smaller than 200 acres.

There are 54,606 miles of rivers and streams irstaiie. Estimates of river stream miles
in the state are based on the 1:100K National Hydghy Dataset (NHD) and include
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ephemeral, intermittent and perennial rivers arehsts.

One of the most significant water resource typdb@nstate are wetlands. There are an
estimated 2.5 million acres of wetlands in theestdthe majority of these wetlands are
temporary, seasonal, semi-permanent and permaeapressional wetlands located in
what is commonly called the Prairie Pothole Region.

C. Purpose and Scope

This document describes the North Dakota Departwiedealths strategy to monitor
and assess its surface water resources, inclughig and streams, lakes and reservoirs
and wetlands. It does not address ground watertanog and assessment or regulatory
monitoring for National Discharge Pollution Elimiren System (NDPES) permit
compliance. For more information on ground watenitoring and assessment and
NDPES compliance monitoring, the reader is refetoeithe Division Water Quality
Ground Water Protection and Permit Programs, reisiebc

This strategy also fulfills requirements of Cleamatédf Act Section 106(e)(1) that requires
the U.S. Environmental Protection Agency (EPA)popto awarding a Section 106 grant
to a state, to determine that the state is mongathe quality of its waters, compiling and
analyzing data on the quality of its waters anduding those data in its Section 305(b)
report. An EPA guidance document entitlldments of a State Water Monitoring and
Assessment Progra(BEPA, March 2003) outlines 10 key elements ofadesinonitoring
program necessary to meet the prerequisites of CW#e 10 key elements are:

Monitoring Program Strategy.

Monitoring Objectives.

Monitoring Design.

Core and Supplemental Water Quality Indicators.
Quality Assurance.

Data Management.

Data Analysis/Assessment.

Reporting.

Programmatic Evaluation.

General Support and Infrastructure Planning.

The purpose of this multi-year strategy is to dégcthe goals, objectives, scope and plan
for surface water quality monitoring conducted gy North Dakota Department of
Health. While the Department recognizes and benigbm numerous state, federal and
local partners in the state that conduct monitoand assessment activities, this
document does not provide direction for monitorfigrts outside the responsibility of
the Department.

TYPES OF MONITORING

Environmental monitoring data, including water gyahonitoring data, can be
categorized by the purpose for the monitoring ama the information is assessed and
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used. In general, the categories are: 1) conditionitoring, 2) problem investigation
monitoring, 3) effectiveness monitoring and 4) splestudies monitoring.

While there are similarities among the four monitgrtypes, these definitions are
provided to help distinguish between the variougppses of monitoring programs and
projects necessary to meet the goals and objeaiivibss strategy.

Condition monitoring is used to identify overall water quality statusl arends by
assessing the condition of individual waterbodpegulations of waterbodies or
watersheds in terms of their ability to meet wajieality standards or other established
criteria (i.e., water quality index or biologicaldicators). The primary focus of condition
monitoring is on understanding the status of theemasource, identifying changes in
water quality over time and in identifying and aéfig problems at the watershed or
ecosystem level. Examples of condition monitofmgude ambient water quality or
rotating basin monitoring for Section 305(b) repwt lake water quality assessments
and Section 303(d) Total Maximum Daily Load (TMDOIsting activities.

Problem investigation monitoring involves studying specific water quality problears
watershed restoration issues that results in tiaeldpment of a management or
remediation plan to protect or improve the resoufesblem investigation monitoring is
used to determine the specific causes and soufeester quality impairments to rivers,
streams, lakes, reservoirs or wetlands and to duaatiutant loads. It is also used to
determine the actions that are needed to returateriaody to a condition that meets
standards or other water quality goals. Exampigsablem investigation monitoring
include TMDL development projects, Section 319 NminpSource (NPS) Pollution
assessment projects and the investigation of sp&aitter pollution issues (e.g., fish kills
or pollution spills).

Effectiveness monitoringis used to assess the effectiveness and succsgsaific
regulatory or voluntary management actions thaehmen implemented to improve or
protect water quality. Effectiveness monitoringn@ only used to evaluate the
immediate success of management actions, but dsinga adaptive management
framework to improve and refine management actiomseet the projects goals.
Examples include monitoring for TMDL implementatiprojects or Section 319 NPS
watershed restoration projects.

Special studies monitoringaddresses monitoring activities that do not fatheinto the
other three categories. Typically, special studiesitoring would not directly result in

an assessment of a specific lake, stream or wetlaimdthe implementation of
management actions for specific waterbodies ornsiagels. These studies would include
those stream, lake and wetland studies that are research-focused. Examples include
monitoring for emerging issues such as pharmacdstimonitoring related to toxic
pollutants such as mercury or pesticides, monitpficused on specific geographic areas
and studies focused on a specific problem, poltwaarce, sampling method or to
answer a specific question. These types of stugpesally have a very specific purpose
and are generally of relatively short duration.
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. MONITORING AND ASSESSMENT GUIDING PRINCIPLES

This strategy also incorporates six guiding pritespconsidered by the Department to be
essential for effective monitoring and necessaméeting the goals and objectives.

Principle 1: Integrate and coordinate the use of scarce mamfoesources with those
of other agencies and organizations.

The scarcity of funds and other resources necessagequately monitor and assess the
state waters demands the Department work closdlyather entities, both public and
private, to ensure the broadest possible coverbtle Gtatés surface water resources.
The Department will seek opportunities to collab®naith other organizations to plan
and implement monitoring programs and projects.

Principle 2: Maximize the use of local units of government aitiden volunteers to
monitor surface water quality.

Local units of government such as soil conservadistricts, water resource boards and
cities have be important partners in conducting itoang for nonpoint source
assessments and for developing TMDLs. Citizennelers in the form of lake
associations have conducted lake water quality tnong. By using local governments
and citizens in the monitoring, more waters caa$sessed. When local governments
and citizens volunteers are involved in collecting data they are more likely to take the
necessary steps to address water quality probl&aeening level monitoring by
competent citizen volunteers will make more timeDepartment staff to address
complex problems and issues.

Principle 3: Schedule field studies and other data acquisédaiivities to be consistent
with the Departmerd rotating basin monitoring schedule.

North Dakota is a large state, and as a resulgxpenditure of resources for travel and
other logistics can be considerable. To the exieanttical, monitoring programs and
projects should be coordinated to occur within sirbat the same time. This would also
facilitate the integration of data and reportingogs water resource types.

Principle 4: Use a tiered monitoring approach consisting oicragsessment of
screening level assessments at numerous sitest@ndive study designs
at a smaller subset of pre-screened sites.

Whenever possible, the Department will use rapsgssments or screening level studies
to initially evaluate the water quality conditiohawaterbody. If the initial screening
data suggests a potential problem exists, then mtaesive monitoring will be
performed by Department staff to verify the problend to determine its specific cause
and source. This tiered approach will result malssessment of more waters each year
and will allow the Department to focus limited rasmes on those waters with the most
pressing needs.
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Principle 5: Generate monitoring data that are scientificafifedsible and relevant to
the decision-making process.

All of the monitoring activities in this strategyedlinked to specific goals and objectives
and are established to be consistent with soumathiic and statistical concepts.
Emphasis is given to quality assurance and quedityrol processes and procedures that
will result in data that are of known precision awduracy sufficient to support sound
management decisions.

Principle 6: Manage and report water quality data in a wayithateaningful and
understandable to the intended audience.

For monitoring data and information to be trulyfuset must be managed properly and
reported to intended audiences in not only a megminvay but in a timely manner. This
strategy provides a commitment to data automatimhtiae establishment of data
management policies and procedures to ensure tiat guality data are easily
accessible and understandable to Department staéff agencies and organizations and
the public. Water quality monitoring and assesdmengrams, projects and studies
should recognize that different levels of detadl aeeded for both data analysis and
reporting depending on the audience.

MONITORING AND ASSESSMENT GOAL AND OBJECTIVES
A. Monitoring and Assessment Goal

As stated earlier, the overall water quality gdahe state i$to protect, maintain and
improve the quality of waters of the statehile the overall goal of the federal Clean
Water Act is td‘restore and maintain the chemical, physical antbgical integrity of

the Natiors waters. In support of these goals, this strategy andieartment have
established a water quality monitoring gdal develop and implement monitoring and
assessment programs that will provide representative data of sufficient spatial coverage
and of known precision and accuracy that will permit the assessment, restoration and
protection of the quality of all the states waters.” In support of this goal and the water
guality goals of the state and of the Clean Wat#r the Department has established 10
monitoring and assessment objectives. In ordérlipmeet these objectives, it will
require additional time and resources to acquicttardevelop the necessary database(s),
indicators and staff expertise.

B. Monitoring and Assessment Objectives

The following general programmatic objectives haeen established to meet the goals
of this strategy. They are:

o Provide data to establish, review and revise wguatity standards.
Assess water quality status and trends.
Determine beneficial use support status.
Identify impaired waters.
Identify causes and sources of water quality immpairts.
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J Provide support for the implementation of new wat@nagement
programs and for the modification of existing pegs.

Identify and characterize existing and emergindams.
Evaluate program effectiveness.

Respond to complaints and emergencies.

Identify and characterize reference conditions.

In addition, a summary of the monitoring objectif@seach program is provided in

Table 1.

Table 1. Summary of Monitoring Program and Objectves for North Dakota.

Monitoring Program

Monitoring Objective(s)

Ambient Water Quality Monitoring
Network for Rivers and Streams

Biological Monitoring Program for Rivers
and Streams

Ecoregion Reference Station Network

Lake Water Quality Assessment Program

1. To provide data for trend analysis, general matelity
characterization and pollutant loading calculations

2. To support the assessment of beneficial usiattat for
Section 305(b) reporting and Section 303(d) listing

3. To identify water quality problems.

4. To evaluate the effectiveness of pollution colrtind abatement
programs.

1. To assess aquatic life use attainment for Se8b(b)
reporting and Section 303(d) listing purposes.

2. To identify water quality problems.

3. To evaluate the effectiveness of pollution colrind abatement
programs.

1. To develojpbical indicators using fish, macroinvertebrates
and/or periphyton and to use those indicatorsafolical
condition assessment for the statdvers and streams at varying
spatial scales.
2. To develop/refine nutrient criteria for rivexsd streams.
3. Refine existing sediment reference yields ffoens and
streams.

1. To describe the general physical and chemiaadition of the
state's lakes and reservoirs, including trophitusta

2. To assess beneficial use attainment for Se80&itb) reporting
and Section 303(d) listing.

3. To identify water quality problems.

4. To evaluate the effectiveness of pollution colrind pollution
abatement programs (e.g., NDPDES, Section 319).

5. To refine fishery classifications describedha state water
quality standards.
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Table 1 (cont). Summary of Monitoring Program andObjectives for North Dakota.

Monitoring Program

Monitoring Objective(s)

Missouri River Mainstem Monitoring
Program

Fish Tissue Contaminant Surveillance
Program

Wetland Monitoring and Assessment
Program

TMDL Development Program

Nonpoint Source Pollution Management
Program

Support Projects and Special Studies

1. Provide data for trend analysis, general chdmica
characterization and pollutant loading calculations

2. Assess beneficial use attainment for Sectior{tl30®porting
and Section 303(d) listing.

3. Develop nutrient criteria.

4. Develop biological indicators for the mainsternssburi River
using fish, macroinvertebrates and/or periphytah tanuse those
indicators in biological condition assessment efftissouri
River.

5. Identify water quality problems.

1 To protect human health by monitoring and assggkie levels
of commonly found toxic compounds in fish from #tatés lakes,
reservoirs and rivers.

2. To use these data to develop and issue fishuogstfon
advisories.

3. To assess fish consumption use attainment ftid®e305(b)
reporting and Section 303(d) listing.

4. To identify water quality problems due to conitzamnts.

5. Monitor and assess human exposure of contanlifiste

1. To develop biological indicators and assessmathodologies
for wetlands and to use those indicators and mesttmdhonitor
and assess wetland condition at varying spatidsca

2. To refine and apply wetland assessment metlwoesgaluate the
effectiveness of wetland mitigation and restorapoograms and
projects.

3. To support the development of water quality géads for
wetlands.

1. To assess the staeivers, streams, lakes and reservoirs and to

provide a list of waterbodies that are impaired.

2. To develop TMDLs for waterbodies on the sgfgection
303(d) list that, when implemented, will restore thaterbod\s
impaired beneficial uses.

3. To develop scientifically defensible water gtyaargets that
can be used in water quality assessment and idetelopment of
TMDLs.

1. To assess waterbodies with little or no watetiguassessment
information by identifying beneficial use impairngmr threats to
the waterbody and to determine the extent to wtiioke threats
or impairments are due to NPS pollution.

2. To evaluate the effectiveness of implemented BiFmeeting
the NPS pollutant reduction goals specified in NPS
implementation projects.

1. To provide data or information to either anseapecific
question or to provide program support.
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Table 1 (cont). Summary of Monitoring Program andObjectives for North Dakota.

Monitoring Program Monitoring Objective(s)

Complaint Investigation 1. The objectives of complaint investigation arel&ermine

whether or not an environmental or public healtedh exists and
the need for corrective action where problems ewed.

Fish Kill Investigations 1. The objectives of the fish kill investigatiorean determine the

extent of the fish kill and the possible cause{ghe fish kill.

V.

MONITORING PROGRAM DESIGNS

In order to meet the goals and objectives outlaeave, the Department has taken an
approach which integrates three basic monitorirgygths. They are: 1) a fixed station
approach; 2) a probabilistically based approact;3ran approach to address source
identification and/or environmental response (egmplaints, spills or fish kills).

These three approaches can, in the interest adased efficiency, to accommodate
multiple purposes, or both, be combined when d&siga monitoring program. The
Department recognizes the need to integrate maltpkigns in its monitoring programs
and projects to meet the full range of informatio assessment needs for decision
makers. The Department also recognizes that eaditanng design may require a
different number of samples, a different set oeaodicators, exhibit a different

sampling bias, and have a different basis for sarmsipé¢ selection. Accordingly,
maximizing the applicability of the monitoring datquires that the monitoring design
be matched to the monitoring objectives of the gipeogram. Analysts and decision
makers using data collected for one program oreptiy objectives to meet the objectives
of another program (e.g., using statewide statdgr@mds assessment data for validation
of TMDLSs) need to clearly understand the monitoritegign used, including how the
strengths and weaknesses of the specific monitai@sggn could affect the applicability
of these data to a given water quality programe $&mpling approaches and designs
selected for each water quality monitoring progeard project are described within each
of the individual program/project write-ups.

A. Fixed Station Designs

Monitoring designed around fixed stations can kefulsl) in targeting areas which are
either subject to pollution or which are least icted “reference” sites; 2) in targeting
areas which are expected to exhibit either sigaifigmprovement due to point source
controls or watershed restoration activities, agrddation; or 3) in order to detect trends
in water quality. It should be noted that whibeefd station designs are useful, there
applicability to conduct statewide assessmenisigdd. The Department’'s ambient
water quality monitoring program, which samplesrirbixed stations over long periods
of time does so to provide to provide assessméntnration concerning both water
guality status and trends.
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VI.

B. Probabilistically Based Designs

An alternative approach to fixed stations is t@sesites using a probability-based
design. This type of design allows a statisticdlyived estimate of water quality or
biological conditions in a select area even whéthalwaters within that area are not
directly sampled. Based upon the natural varigfili the water quality or biological
indicators used and the level of sampled effortduadevel of confidence or uncertainty
in the condition estimate can be determined. Wik sites are often used to quantify
temporal change at targeted locations, probalailsstimpling emphasizes spatial
guantification of water quality or biological cotidns.

C. Source Identification and Environmental Response

A different approach is needed when monitoringdentify pollution sources impacting a
waterbody or to measure impacts or recovery oftenvady to a spill event. This type of
sampling is normally very intensive, both spatiahd temporally in order to characterize
the local impact of a short-term pollution eveBampling stations are established based
on existing knowledge of the pollution source (ehgstorical monitoring or from
predictive modeling). In cases involving spillftiem multiple sampling events are
necessary to properly characterize the impact. pBagdesigns can often be dynamic,
adjusting to changing pollution conditions, envimental conditions, or simply being
fined-tuned based on information obtained from psempling events.

CORE AND SUPPLEMENTAL WATER QUALITY INDICATORS

Environmental indicators are direct or indirect sw@as of environmental quality used to
assess the status and trends of environmentaltommli As such, indicators are critical
components of the Department’s ability to asses®tterall water quality and biological
conditions of the state’s water resources anddntity sources and causes of pollution.
A water quality or biological indicator’s valueirscreased to the degree that it is based on
representative, readily available, technically defiele data that are collected regularly
and are sensitive to change (i.e., an indicatoulshwot be so variable, naturally, that
detection of trends over time cannot be measured).

The Departmerd water quality monitoring program uses a suitedicators to assess
beneficial use attainment and to determine causgsaurces of stressors affecting water
quality. The Department uses a tiered approadictrabines core indicators selected for
each beneficial use and water resource type cortidamalus supplemental indicators
selected according to site-specific or project-gpwedecision criteria. Core and
supplemental indicators for each water resource (iyp., lakes, reservoirs, rivers,
streams and wetlands) include physical, chemiedditat, biological and landscape
variables and metrics. Tables 2, 3 and 4 provichatix of core and supplemental
indicators used by the Department to assess balefge attainment for rivers and
streams, lakes and reservoirs and wetlands, regglgct Specific indicators used with
each monitoring program or project are discussékinveach of the individual
program/project write-ups.
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VII.

QUALITY ASSURANCE AND QUALITY CONTROL MEASURES

To ensure that all environmental and related daltacted, compiled and/or generated for
the Department are complete, accurate and of gheg guantity and quality required for
their intended use, it is the policy of the Depaminthat all environmental monitoring be
in conformance with th@uality Management Plan for the Environmental He&ection
(NDDoOH/EHS Revision 6, August 2008) and with prasex$ described in project
specific Quality Assurance Project Plans (QAPRH).QAPPs are prepared according to
guidance provided in the EPA document entit A Requirements for Quality
Assurance Project Plan&PA, March 2001, reissued May 2006).

Overall organization for the DepartmanEnvironmental Health Section is detailed in the
Quality Management Plan for the Environmental He&ectiofNDDoH/EHS Revision
6, August 2008). The Environmental Health Sec{lBiHS) is one of six sections in the
Department. Within the EHS there are five divisioAir Quality, Municipal Facilities,
Waste Management, Water Quality and Chemistry. alMaunt is the quality assurance
coordinator for the EHS. The quality assurancedioator is located in the EHS Chief
Office and reports directly to the Chief. The Glaéffice and the quality assurance
coordinator are responsible for oversight of theSEHyjuality system for quality
assurance (QA) and quality control (QC) as delieeat theQuality Management Plan
for the Environmental Health SectighDDoH/EHS Revision 6, August 2008), including
approving project QAPPs. It is the policy of thd¥that the primary responsibility for
QA resides among program staff and designatedgirojanagers in each division;
therefore, each program is responsible for thegregjmn, implementation, and
assessment of its own project specific QAPPs.

Michael J. Ell is program manager for the DivisminNVater Qualitys Surface Water
Quality Management Program. As program manageirkdhe following QA/QC
responsibilities:

o Reviewing and editing QAPPS;

. Providing oversight for study design, site selattiand adherence to
design objectives;

o Reviewing and approving the final project work @amd other materials
to support the project (e.g., standard operatingguures);

o Selecting appropriate project subcontractors, adew and

. Coordinating with contractors, reviewers and EP&nsure technical
guality and contract adherence.
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Table 2. Core (C) and Supplemental (S) Indicatorfor Rivers and Streams.
Beneficial Uses Designation

: Aquatic : Drinking  Fish
Indicator : Recreation :
Life Water Consumption
Chemical
Dissolved Oxygen C
Ammonia C
pH C
Sulfate C
Chloride C
Trace Metals
Water column C C
Mercury in fish tissue C
Pesticides S S
Nutrients C C
Physical
Temperature C
Habitat S
Flow C
Suspended Sediment S
Taste and Odor S
Biological
Pathogens
Fecal coliform C
E. coli S
Enterococcus S
Macroinvertebrates C
Fish C
Algae
Periphyton S
Phytoplankton S
Chlorophyll S S
S S S

Landscape(e.g., percentage cover of land
uses, road density, population density)

The Surface Water Quality Management Progsgmogram manager also assigns a
designated project manager for each QAPP. Thesgraged project managers are
responsible for overall project coordination andeswision, including the reduction and
analysis of project data and the preparation ofitte report.

To ensure that the DepartmasnA/QC policies are adhered to, the SWQMP has
instituted the following QA/QC activities and praltees:

o QAPPs and/or study plans must be submitted to #gaBmeris QAC for
review and approval prior to implementation;

o All data will be recorded on standardized reporfioigns and should
include a description of the sampling site(s), @ate time of collection
and collector identification;
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o Equipment used

in sample collection will be cleamegaired and

calibrated according to the manufactsrgpecifications, and a log will be

maintained of all

service and calibration actiatie

o Standard Operating Procedures (SOPs) will be dpedland periodically
reviewed for all field sampling procedures (the€#S should describe in
detail the field sampling and/or measurement pros] meter calibration
and maintenance procedures, sample chain-of-cushtmcymentation,
sample preservation, holding times and recommendetble container
specifications, data recording form examples ard slabmission

requirements);

Table 3. Core (C) and Supplemental

(S) Indicatorfor Lakes and Reservoirs.

Beneficial Uses Designation

Indicator

Aquatic Recreation Drinking  Fish
Life Water Consumption

Chemical
Dissolved Oxygen
Ammonia
pH
Sulfate
Chloride
Trace Metals
Water column
Mercury in fish tissue
Pesticides
Nutrients (total and dissolved)
Physical
Temperature
Sediment
Taste and Odor
Secchi disk transparency
Biological
Pathogens
E. coli
Enterococcus
Fish
Algae
Phytoplankton
Chlorophyll

Eutrophic Condition
TSI — Chlorophylla, Phosphorus,
Secchi disk
Landscape(e.g., percentage cover of land
uses, road density, population density)
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Table 4. Core and Supplemental Indicators for We#inds.

Indicator

Beneficial Uses Designation

Aquatic Life Recreation

Chemical
Trace Metals
Water column
Mercury in tissues
Pesticides
Nutrients (total and dissolved)
Physical
Temperature
Sediment
Biological
Pathogens
E. coli
Enterococcus
Macroinvertebrates
Plants
Algae
Phytoplankton
Chlorophyll

Hydrogeomorphic

Landscape(e.g., percentage cover of land uses, road

density, population density)

oOwm

n nunm

o Staff within the Surface Water Quality ManagemeratgiPam will provide
training, at least once each year, to field ingagtrs in the measurement

and collection of water quality samples;

o All samples collected for analysis will be subnttfer analysis to the

appropriate laboratory following standardized chafitustody

procedures; and

o All data entered into the Departmantlata management system will be

reviewed, checked and edited prior to final submisto STORET.

Additional information on program/project speci@d/QC requirements and procedures

are provided within each of the individual progreumite-ups.

VIIl. DATA MANAGEMENT

The Department is committed to recording and mangagiater quality monitoring data
electronically and in a timely manner; integratitgydata in a way that allows for efficient
storage, retrieval, and evaluation; and reportimg) €haring its data with EPA, other state

and government agencies, regulated entities, andeheral public.
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A.

Current Systems

Efficient data management is essential to an edkeetater quality monitoring and
assessment program. Data management is necesisasgséssment, reporting, tracking,
sharing data and meeting data quality objectieectronic data management technology
has greatly expanded the Departneeability to manage, present and share water gualit
information. Data management is organized aroondmain data management systems.
The following describes of each of these databgstems.

1. Sample Identification Database (SID)

Since 1993, the Department has maintained its atabdse management system.
The Sample Identification Database (SID) is a Msofo ACCESS database
management system. All water column chemistri, tissue chemistry, sediment
chemistry and field water quality data either odiéel by the DepartmeéentSurface
Water Quality Management Program or for the progusther contract or
cooperative agreement are entered into SID. Afidas results generated by the
Departmeris Chemistry Division are electronically transmittedhe Surface
Water Quality Management Program where they am@rparated into SID by the
database management coordinator. Field data {(engperature, pH, dissolved
oxygen and conductivity measurements) and samgli@ady information (e.qg.,
station description, date and time collected antigeare recorded on
standardized forms and entered into SID by progyarsonnel.

2. Ecological Data and Application System (EDAS)

The Department uses a customized version of thiogical Data and

Application System (EDAS) database to store andagall of its biological and
habitat assessment data. EDAS is an Access datat@msmgement and analysis
tool that not only stores biological (e.g., fisldanacroinvertebrate) and habitat
assessment data, but also allows the user to atddoiblogical metrics using a set
of predetermined queries and to export the resulEsxcel. Biological data and
habitat assessment data entered into EDAS are daded to STORET.

3. STORET/Water Quality Exchange

All data entered into SID are transmitted electcalty into EPAs STOrage and
RETrieval database, termed STORET. STORET isiamatdatabase
management system that was created by EPA as sit@ydor water quality,
biological and physical data. STORET contains datkected beginning in 1999,
along with older data that has been properly docueteand migrated from the
Legacy Data Center (LDC). Both systems containlvahogical, chemical and
physical data on surface and ground water colleoyeféderal, state and local
agencies, Indian Tribes, volunteer groups, acadeamnd others. All 50 states,
territories and jurisdictions of the U.S. are rejgreed in these systems.

Each sampling result in the LDC and in STORET oagpanied by information
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on where the sample was taken (i.e., latitude,itodg, state, county, Hydrologic
Unit Code and a brief site identification), whee sample was gathered, the
medium sampled (e.g., water, sediment and fishdjsand the name of the
organization that sponsored the monitoring. In tolai STORET contains
information on why the data were gathered; sammimgj analytical methods
used; the laboratory used to analyze the samplegjuality control checks used
when sampling, handling the samples, and analythi@glata; and the personnel
responsible for the data. All water quality daddlerted by the Department since
1993 are in STORET, while data collected prior83 are in the LDC. Data are
transmitted electronically from SID into STORET ereach year, usually in
February.

In 2009, the Department began migrating its da@m3TORET Data Warehouse
via the Water Quality Exchange (WQX). The WQX iseav data management
framework that makes it easier for States, Trilmes@ther organizations to share
water quality monitoring data over the internethil& the STORET Data
Warehouse will continue to be the repository fonaddern STORET data
submitted through the WQX, eventually WQX will repé the distributed
STORET Database (including the STORET Data Entrgid®, Reports Module,
and the STORET Import Module or SIM) as the primagans for submitting
water quality monitoring data to EPA.

4. Assessment Database (ADB)

With an estimated 54,609 miles of rivers and steand 700,218 acres of lakes,
it is impractical to adequately assess each ang ewe of stream or every acre

of lake. However, the Department believes it ipamant to (1) accurately assess
those waters for which beneficial use assessmérmation is available and (2)
account for those stream miles and lake acresatkatot assessed or for which
there is insufficient data to conduct an assessm&sifa result, the Department
has adopted the Assessment Database (ADB) to marege quality assessment
information for the stats rivers, streams, lakes and reservoirs.

Developed by EPA, the ADB is an Microsoft Acceésscounting/database
management system that provides a standard foonaitdter quality assessment
information. It includes a software program fodeud) and editing assessment
data and transferring assessment data betweeetdenal computer and EPA.
Assessment data, as compared to raw monitoring diesaribes the overall health
or condition of the waterbody by describing benafiase impairment and, for
those waterbodies where beneficial uses are impairéhreatened, the causes
and sources of pollution affecting the beneficet.u

North Dakotés ADB contains 1,711 discreet assessment units Y Adgsesenting
54,609 miles of rivers and streams and 248 lakdgeservoirs. Within the ADB,
designated uses are defined for each assessme(Auni(i.e., river or stream
reach, lake, reservoir or wetland) based on the'staater quality standards.
Each use is then assessed using available chepiigaical and/or biological
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data.

The ADB provides an efficient accounting and datmagement system. It also
allows for the graphical presentation of water gualssessment information by
linking assessments contained in the ADB to theddat Hydrography Dataset
(NHD) file through geographic information systen®%). In order to facilitate
the GIS datalink, the Department KHasach-indexetleach AU in the ADB to the
NHD file. The product of this process is a GIS @@age that can be used to
graphically display water quality assessment datared in the ADB.

Reports generated from the ADB are used as the fmsihe stats biennial
Integrated Section 305(b) Water Quality AssessiRepbrt and Section 303(d)
List of Impaired Waters Needing TMDLs

5. Geospatial Data/GIS

Many of the Geographic Information System (GIS)gpetial data layers that the
Department uses are available via the North Da@&d&hub
(http://www.nd.gov/gig. Additional data layers (e.g., chemical and dgatal
monitoring sites, USGS flow gauging sites, Sec868(d) Listed Impaired
Waters, Section 319 Watershed Project Areas, mbt.available on the GIS HUB
are created and made available as ARC Map shasebil the SWQMP’s
Database Management Coordinator.

DATA ANALYSIS, ASSESSMENT, AND REPORTING

North Dakota generates numerous reports dealingfimdings associated with the
Departmeris water quality monitoring programs and projedeports range from those
required by the Clean Water Act to technical repsettmmarizing the results of specific
monitoring activities.

A. Clean Water Act Assessment and Reporting

As part of its CWA reporting responsibilities, thepartment prepares and submits the
Integrated Section 305(b) Water Quality AssessiRepbrt and Section 303(d) List of
Waters Needing Total Maximum Daily Loadghis biennial report and accompanying
Section 303(d) lisinust be submitted to EPA by Apriflof every even numbered year.
As the title indicates, this report combines reipgrtequirements under Section 305(b) of
the CWA and Section 303(d).

Water quality reporting requirements under SectRB(b) and 303(d) of the CWA
require states to assess the extent to whichltieis and reservoirs and rivers and
streams are meeting water quality standards afydica their waters, including

beneficial uses as defined in their state watelityisgandards. In addition to beneficial
uses, applicable water quality standards also decharrative and numeric standards and
antidegradation policies and procedures. Whildi&e805(b) requires states and tribes
to provide only a statewide water quality summ&asgction 303(d) takes this reporting a
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step further by requiring states to identify arsdl the individual waterbodies that are not
meeting applicable water quality standards ancet@lbp TMDLs for those waters. Both
Section 305(b) reporting and Section 303(d) lisaegomplish this assessment by
determining whether the waterbody or AU is suppgrits designated beneficial uses.

Beneficial uses are not arbitrarily assigned to Aig rather are assigned based on the
Standards of Quality for Waters of the St@@®DoH 2006). These regulations define
the protected beneficial uses of the state’s riv@reams, lakes and reservoirs. Six
beneficial uses (aquatic life, recreation, drinkigter, fish consumption, agriculture,
industrial and fish consumption) were assessegdugroses of Section 305(b) reporting
and Section 303(d) listing

Assessments are conducted based on methods amdipres described in the document
entitled “Water Quality Assessment MethodologyNmrth Dakota’s Surface Waters”
(NDDoH 2007). In general assessments are doneryparing all available and existing
information for an assessment unit to applicableemquality criteria (narrative and
numeric). This information, which is summarizeddpgecific lake, reservoir, river reach
or sub-watershed, is integrated as beneficial asessments that are entered into a water
guality assessment “accounting’/database managesystetm developed by EPA. This
system, which provides a standard format for watedity assessment and reporting, is
termed the ADB (see Section VII, Data Managememtafcomplete description of the
ADB).

For purposes of these “Integrated Reports”, EPAdmasuraged states to follow its
integrated reporting guidance (EPA 2005). Keyntegrated reporting is an assessment
of all of the states waters and placement of those waters into ofigeo€ategories. The
categories represent varying levels of water quatandards attainment, ranging from
Category 1, where all of a waterbéslgesignated uses are met, to Category 5, where a
pollutant impairs a waterbody and a TMDL is reqdif€able 5). These category
determinations are based on consideration of &tiag and readily available data and
information consistent with the staessessment methodology. As part of the intedjrate
Section 305(b) and Section 303(d) reporting to ERA,state also provides a copy of the
Assessment Database (ADB) with that ygassessment information.

B. General Reporting

In addition to reporting required under the CW/Ag tepartment also produces a variety
of annual, semi-annual and final reports for speaifonitoring programs and projects.
Regardless of the program or project, the godhefepartment is to produce a written
summary of all monitoring activities as soon asdht become available. Examples of
general reports prepared by the Department include:

. Lake assessment reports;
TMDL development reports;
NPS assessment reports;
NPS watershed implementation project summary report
Fish consumption advisories; and
Index of Biological Integrity (IBl) development regs.
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Table 5. Assessment Categories for the Integratdgieport.

Assessment Assessment Category Description
Category
Category 1  All of the waterbodis designated uses have been assessed and are met.
Category 2  Some of the waterbotydesignated uses are met, but there is insuffidizia
to determine if remaining designated uses are met.
Category 3 Insufficient data to determine whether any of ttegesbodis designated uses
are met.
Category 4  The waterbody is impaired or threatened, but a TMhot needed. This
category has been further sub-categorized as:
. 4A - waterbodies that are impaired or threatebeat TMDLs needed
to restore beneficial uses have been approvedalehed by EPA.
. 4B - waterbodies that are impaired or threatehatldo not require
TMDLs because the state can demonstrate‘tther pollution control
requirements (e.g., BMPs) required by local, stateederal authority
(see 40 CFR 130.7[b][1][iii]) are expected to addrall waterbody-
pollutant combinations and attain all water quaditigndards in a
reasonable period of time.
. 4C - waterbodies that are impaired or threatebetthe impairment is
not due to a pollutant.
Category 5  The waterbody is impaired or threatened for attleas designated use and a

TMDL is needed.

X. MONITORING PROGRAM COORDINATION AND COLLABORATI ON

Currently, there is no formal mechanism for monitgrcoordination or communication

in the state. There are, however, a number oélootiative efforts that enhance surface
water quality monitoring programs in the state m8af these efforts are formed through
USGS cooperative agreements, contracts betweddeppartment and local soll
conservations districts or water resource boards.

Monitoring communication is also facilitated thréutpe Department’s involvement with
two international organizations. North Dakota tvas rivers of international
significance. The Souris River originates in then@dian province of Saskatchewan,
loops through North Dakota and returns to the prowiof Manitoba. The Red River of
the North originates at the confluence of the Rl@sSioux and Ottertail Rivers at
Wahpeton, North Dakota. The Red River flows ndidhming the boundary between
North Dakota and Minnesota before entering Manitobae Department participates in
two cross-border cooperative efforts to jointly rage and protect these rivers.

To ensure an ecosystems approach to transboundsey isues and to achieve greater
operational efficiencies in the conduct of the in&ional Joint Commission (IJC) and its
responsibilities, the 1IJC has combined the onga#sgonsibilities of the International
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XI.

Souris River Board of Control and the Souris Ragpects of the International Souris-
Red River Engineering Board into the Internatiddaliris River Board (ISRB). The
ISRB operates under a directive from the IJC dajed 11, 2002. Part of the ISRB’s
mission is to assist the 1JC in preventing andlvesg disputes related to the
transboundary waters of the Souris River basin.

The other international water quality effort in whithe Department is involved is the
International Red River Board. Created by thertr@gonal Joint Commission (IJC), the
board monitors Red River water quality. The badsd informs the 1JC of trends and
exceedances of water quality objectives, documdiatharges and control measures,
establishes a spill contingency plan and identfiiésre water quality issues. Board
activities are detailed in annual reports. Othenthers of the board include
Environment Canada, Manitoba Water Stewardship,, BEF$GS, U.S. Bureau of
Reclamation and the Minnesota Pollution Control Age

A. State Monitoring Council

As patrt of this strategy, the Department proposesstablish a state monitoring council
made up of agencies and organizations in the wi#ttean interest in water quality
monitoring. The primary purpose of the councill\wi to review the statemonitoring
strategy and to make recommendations for improstage monitoring and assessment
programs. The council will also provide a forundam opportunity for agencies and
organizations to: (1) share monitoring ideas, dathresults; (2) discuss monitoring
program successes and failures; and (3) develegpmand partnerships among council
member agencies and organizations.

As part of this council, it is hoped that the Depeant can facilitate the formation of a
number of workgroups or committees focused on $ipgaonitoring resource types or
issues, including:

* Ambient Surface Water Monitoring Network;

* Biological Monitoring;

* Watershed Restoration and BMP Effectiveness Maonigor

» Lake and Reservoirs Monitoring;

* Wetlands Monitoring; and

* Landscape Analysis.

PROGRAM EVALUATION

In May 2003, EPA conducted a review of North DakoMonitoring and Assessment
Program. This program review was conducted byiiter, Monitoring Coordinator,
and Vern Berry, TMDL Project Officer, and was basadhe 10 key elements of a
monitoring program described in tBéements of a State Monitoring and Assessment
Programguidance document (EPA, March 2003). Recommemaafirovided in this
review have been summarized and, to the extentipessicluded in this monitoring
strategy. The Department will continue to refiteemonitoring program through annual
internal and external reviews.
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XIl.

A. External Program Review

With the exception of the recently completed pragraview by EPA, there has never
been any external review or input to the ssateonitoring and assessment program. As
part of this strategy, the Department proposestabéish a state monitoring council
made up of agencies and organizations in the wi#ttean interest in water quality
monitoring. The primary purpose of the councill\w# to provide overall program
evaluation and to review the statenonitoring strategy and to make recommendations f
improving the Department’s monitoring and assessmegrams. The council will also
provide a forum and an opportunity for agencies @mganizations to: (1) share
monitoring ideas, data and results; (2) discussitmiong program successes and failures;
and (3) develop or expand partnerships among cbomarnhber agencies and
organizations.

B. Internal Program Review

By virtue of its organization, it is relatively ga®r the Department to carry out internal
program evaluations and to implement adjustmenteaded. To ensure the
Department’s monitoring goal and objectives are, metevaluation process has been
integrated into each monitoring program or projeis evaluation process is described
for each program or project (see Section Xll).

GENERAL SUPPORT AND INFRASTRUCTURE PLANNING
A. Current Program Support and Infrastructure

The Monitoring and Assessment Program is locatekinvthe Division of Water
Quality's Surface Water Quality Management Program (SWQahi) as such, is also
responsible for implementing the Water Quality 8tds, Monitoring and Assessment,
TMDL, Nonpoint Source, Lake Water Quality, and Vdatls Programs.

For these multiple CWA programs, there are a wftdll.25 FTEs in the SWQMP,
including: one Program Manager (1 FTE), one Dataléasordinator (1 FTE), three
Environmental Scientists/Water Quality Monitoringe8ialists (3 FTES), one NPS
Coordinator (1 FTE), three TMDL/Watershed Liais¢8$TES), one Watershed
Planning and Education Coordinator (1 FTE), andr&fime GIS Coordinator (0.25
FTE). Duties are not as clearly divided as notealva. For example, monitoring staff
also analyze data and develop indicators, and Tidfaff collect samples at Department
fixed station network sites. The Surface Waterl@uilanagement Prograsimain
office is located in Bismarck, with three additibfiald offices located in Dickinson,
Fargo, and Towner. Each field office is staffedob full time equivalent (FTE).

One limitation to implementing an adequate monignd assessment program in North
Dakota has been limited staff resources. Addiliéiids to support the Surface Water
Quality Management Program would need to be awtbdrby the state legislature. The
Department has requested and received authoriitydane or two summer temporary
employees each year, although requests are nogslwet in full.
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In order to fill this resource gap, the Departmeses other partners to help meet its needs
for water quality data and information. The Depwantt has been able to expand the
amount of field work carried out to support its gm@ms through cooperative agreements
with the USGS North Dakota District Office, by cratting with local soil conservation
districts and through the use of private consudtant

A bright spot in its water quality monitoring anssassment support and infrastructure
are the expanded Departmental services availaldertduct laboratory analysis samples.
The Departmerd Laboratory Services Division, consisting of tHee@istry and
Microbiology laboratories, has just completed latory expansions and upgrades. The
two laboratories provide virtually unlimited anadgsof all water column, sediment and
fish tissue samples collected by the Departmenttarmboperating partners. The
Chemistry laboratory provides analyses of majoiooatand anions, trace elements
(including mercury), nutrients, total organic carborganic compounds (e.g., pesticides,
VOCs, BTEX and PCBs), total suspended solids, l@oubal oxygen demand and
chlorophyll. The Microbiology laboratory providasalysis of samples for fecal
coliform, E. coli and Enterococcus bacteria.

Funding to support current monitoring programs comeinly from EPA via Section 106
block grants, Section 106 Supplemental Monitormmgdtive grants, Section 104(b)(3)
Wetland Develop Program grants, Section 604(b) nisatsl management grants and
Section 319 NPS grants. It is unlikely that ineesghstate general funds will be made
available to support expanded monitoring and ass&sisprograms; therefore to meet the
goals and objectives of this strategy EPA will hawsignificantly increase’d financial
commitment to states for monitoring.

B. Resource Needs and Priorities

Where appropriate, each monitoring program andeptajescribed in Section XllI
provides a description of its current support arfthstructure commitment as well as the
identified need for additional resources to meehihooing program gaps. These gaps are
described as enhanced monitoring program or praotities/tasks, staffing, training

and funding necessary to fulfill all of the goatslabjectives of this strategy assuming
unlimited financial and manpower resources arelabka. Within many program/project
descriptions, the resource needs are broken dovareogl 10-year increments, which
detail operating, staffing, research, funding, pr@jram improvements that are needed.

It should be recognized that the Department cugrelates not have the resources
necessary to achieve all of the goals, objectipexgrams and projects identified in this
strategy, therefore the Department has prioritigechonitoring program enhancements.
These enhancements, provided in Table 6, desdréprioritize in which program
enhancements will be funded by additional fundiogrees, including but not limited to
supplemental Section 106 grants.
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Table 6. Water Quality Monitoring and Assessment b gram Enhancement Priorities.

Water Quality Monitoring Program Enhancement Priority
USGS ambient monitoring program evaluation High
Revised ambient water quality monitoring prograrplementation Medium
Maintain and/or establish flow gauging stationse@ised ambient monitoring sites Medium
Implement biological monitoring as part of the pa#l river and streams survey Medium
Develop targeted biological monitoring and assess$ipentocol High
Implement target monitoring and assessment orubkcategory 5A TMDL listed rivers High
and streams

Implement reference site biological monitoring amdicator development High
Implement targeted lake water quality monitoring assessment project by sampling a High
minimum of 15 lakes per year for the next threay€2008-2010)

Implement targeted lake water quality monitoring assessment by sampling a minimun]_|igh

of 15-20 lakes per year from 2011-2013

Implement a rotating schedule whereby priority sakad reservoirs are sampled every E'Medium
10 years

Implement water quality monitoring and assessmeipiaat of the survey of nation’s lakes ~ Medium
Implement ambient water quality monitoring on thaimstem Missouri River as part of trelvledium
revised statewide ambient water quality monitopnggram

Develop and implement mainstem Missouri River tgatal monitoring and assessment Low
program

Implement enhanced targeted fish tissue contammaneillance program for the state’s

lakes, reservoirs, rivers and streams by: 1) imipgpthe Division of Laboratory Services High
capability to analyze mercury in fish tissues; @héhcreasing the laboratory’s capability to
analyze additional chemical contaminants.

Develop and implement a probabilistic fish tissumnitoring design for lakes, reservoirs, Medium
rivers and streams.

Assess mercury expose to human populations intéie through human biological Low
monitoring.

Identify and prioritize additional wetlands classeshe state for level Il biological

indicator development and develop indicators amdll#l wetland monitoring and High
assessment methods for priority wetland classes

Using a probabilistic sampling design, conduct IéNeegional and/or watershed scale High
wetland assessments and integrate into the Seflisfi) report

Refine existing level Il rapid wetland assessmeethmds and level | landscape assessnnq\%dium
methods and develop new methods, as needed.

Use level Il rapid wetland assessment methodsearel | landscape methods to assess Medium
wetland restoration and mitigation projects

Integrate level 1l rapid wetland assessment metlhodsdevel | landscape methods into High
regional wetland assessments and into watershedsasent and restoration projects.

Integrate results of regional level Il and levaldtland assessments into Section 305(b) High
reports

Implement monitoring and assessment as part dilgtienal Wetland Condition High
Assessment

Conduct an intensification study of the NationaltiMed Condition Assessment High
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Xlll. NORTH DAKOTA MONITORING PROGRAMS, PROJECTS AN D STUDIES

In order to meet the stédemonitoring goal which igo develop and implement
monitoring and assessment programs that will provide representative data of sufficient
gpatial coverage and of known precision and accuracy that will permit the assessment,
restoration and protection of the quality of all the state’s waters”, the Department has
developed several monitoring programs, projectssamdies. A summary of these
programs, including the monitoring objectives facle program is provided in

Table 1.

In the following sections, current monitoring adi®s are also summarized in the form of
narrative descriptions. These summaries includetbject or program purpose
(objectives), monitoring design (selection of moring sites), selected parameters and
the frequency of sample collection.

A. Ambient Water Quality Monitoring Network for Riv ers and Streams

1. Monitoring Objectives

The Departmerd “Ambient Water Quality Monitoring Network for Riveand
Stream$was established in the 1960s. The primary oljeddf this network is

to provide data for trend analysis, general watglity characterization and
pollutant loading calculations. This network assgoports the assessment of
beneficial use attainment for Section 305(b) répgrand Section 303(d) listing
purposes, the identification of water quality peshk and is used to evaluate the
effectiveness of pollution control and abatemengpams (e.g., NDPDES,
Section 319) (see Table 1).

2. Monitoring Design

Although the network has undergone several modifina since its inception, the
network currently consists of 34 fixed-station aemtimonitoring sites located on
19 rivers (Table 7). Sites are both wadable andwadable. Where practical,
these sites are co-located with USGS flow-gaugiatiass. The objective of
maintaining a network of stream flow stations ceali@d with water quality
monitoring stations is to provide stream flow diéuat is necessary for the analysis
and interpretation of water quality data.

Water quality samples are collected by USGS pem(8nsites) and Department
personnel (26 sites). Samples are collected esnenyeeks during the open-water
period (generally from early April through Novempand once during the winter
under ice cover (generally in late January or elagglyruary). Samples are
collected and analyzed for water chemistry anddvecat each of these sites.
Parameters include: major ions, trace elementsl, $aspended solids, total and
dissolved nutrients (total phosphorus, total némgammonia, nitrate-nitrite,
Total Kjeldahl Nitrogen), total organic carbon,sbs/ed organic carbon,
Enterococcus bacteria, fecal coliform bacteriaBndoli bacteria (Table 8). Field
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measurements are taken for dissolved oxygen, tetyser conductivity and pH.

Table 7. Ambient Water Quality Monitoring Network Sites.

Station ID  River Location

380161 Souris River above Minot
380021 Des Lacs River at Foxholm
380095 Souris River at Verendrye
385055 Bois de Sioux Near Doran, MN
380083 Red River at Brushville, MN
380031 Wild Rice River Near Abercrombie
385414 Red River at Fargo *
385040 Red River Near Harwood
380010 Sheyenne River at Warwick
380009 Sheyenne River 3 mi E of Cooperstown
380153 Sheyenne River below Baldhill Dam
380007 Sheyenne River at Lisbon

385001 Sheyenne River Near Kindred
384155 Maple River at Mapleton
380156 Goose River at Hillsboro *
384156 Red River at Grand Forks *
380037 Turtle River at Manvel *
380039 Forest River at Minto *

380157 Park River at Grafton *
380158 Pembina River at Neche *

384157 Red River at Pembina *
384130 James River at Grace City
380013 James River at Jamestown
380012 James River at LaMoure
380022 Little Missouri River at Medora

380059 Little Missouri River S of Watford City on Hwy 85 bridge
384131 Knife River near Golden Valley
380060 Spring Creek at Zap

380087 Knife River at Hazen

380160 Heart River above Lake Tschida
380151 Heart River near Mandan
380077 Cedar Creek at Raleigh

380105 Cannonball River near Raleigh
380067 Cannonball River S of Breien

* Sampled by the USGS
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Table 8. Ambient Water Quality Monitoring Parameters.

Field Laboratory Analysis
Measurements General Chemistry Trace Nutrients and Biological
Elements Organic Carbon
Temperature Sodium Aluminum Dissolved Ammonia Fecal coliform
pH Magnesium Antimony Dissolved Nitrate-nitrite E. coli
Dissolved Oxygen Potassium Arsenic Total Kjeldahl Nitrogen Enterococcus sp.
(dissolved)
Specific Conductance Calcium Barium Total Nitrogen
(dissovled)
Manganese Beryllium Total Phosphorus
(dissolved)
Iron Boron Dissolved Organic
Carbon
Chloride Cadmium Total Ammonia
Sulfate Chromium  Total Nitrate-nitrite
Carbonate Copper Total Kjeldahl Nitrogen
Bicarbonate Lead Total Nitrogen
Hydroxide Nickel Total Phosphorus
Alkalinity Silver Total Organic Carbon
Hardness Selenium

Total Dissolved Solids Thallium

Total Suspended Solids Zinc

Through cooperative agreements with the USGS, ®vo components were
added to the network. Equipment was installeti@itSGS gauging station at
Fargo (USGS site 05054000) in September 2003 aGdaatd Forks (USGS site
05082500) in October 2006 that monitors field pagtrs continuously. Data are
collected through the deployment of a continuogsming YSI Model 600 multi-
probe sonde and data logger. Output from the smnidi@nsmitted via telemetry
and the data postédeal-time on the USGS North Dakota district web site. The
USGS is also collecting water quality samples fres per year from these sites,
and these are being analyzed for major cationsaarmhs, total suspended
sediment, total phosphorus, total nitrogen, ammanieate-nitrite and fecal
coliform bacteria. As this data set increases:a®sion relationships will be
developed for selected water quality variables. (¢otal suspended sediment,
TDS, total phosphorus and total nitrogen) usingcthinuously recorded field
parameters. The goal of this system will be tothese regression relationships
to provide“‘real-timeé concentration estimates of total suspended sedjrweal
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phosphorus, total nitrogen and TDS and to posttdesa on the web.

3. Quality Assurance

A Quality Assurance Project Plan (QAPP) is devetbaed updated annually for
the “Ambient Water Quality Monitoring Network.” @gponents of the QAPP
include: 1) a description of responsibilities; 2tailled monitoring design,
including sample variables; 3) standard operathoggdures, including sample
custody procedures; 4) procedures for annual &altits; 5) procedures for the
collection and analysis of QA samples (e.g., tignk samples, duplicate
samples, laboratory split samples); 6) procedwesduipment inspection and
maintenance; 7) procedures for program assesandrdorrective actions; and
8) data review, validation and verification requoiuents.

4. Core and Supplemental Water Quality Indicators

Current core indicators include flow (obtained froollocated USGS gauging
stations), field parameters (temperature, pH, tireslbboxygen, specific
conductance), common ions, trace elements, nugristal suspended solids, and
bacteria (Tables 8 and 9). It is anticipated thatddition to the current set of
core indicators, clean sediment and pesticidesb&ibampled in the future.

Table 9. Current (C) and Future (F) Core Indicators Used By the
Ambient Water Quality Monitoring Program.
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5. Data Management

All sample results generated by the Departrsdraboratory Services Division
are electronically transmitted to the Surface W@reality Management Program
where they are incorporated into SID by the da@lpagnagement coordinator.
Field data (e.g., temperature, pH, dissolved oxygehconductivity
measurements) and sample custody information &agion description, date and
time collected and depth) are recorded on starmssldorms and entered into SID
by program personnel. All data entered into Si®teansmitted electronically
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into EPAs STORET database.

6. Data Analysis and Assessment

The data collected through this network are usedater quality assessments for
the “North Dakota Integrated Section 305(b) Repart Section 303(d) List.”

Data are pooled across years and beneficial usessaessed using the procedures
described in the “Water Quality Assessment Methogipfor North Dakota’s
Surface Waters” (NDDoH 2007).

7. Reporting

The data collected through this network are usedater quality assessments that
are reported in the biennial “North Dakota IntegdaSection 305(b) Report and
Section 303(d) List.” Data collected by the USGS r@ported each water year
(October 1 to September 30) in USGS annual rep6Rsal-time” data collected
by the USGS at the Red River at Fargo and GranksFtes are made available
via the USGS'’s web site http://nd.water.usgs.gov

8. Program Evaluation

In addition to the Department’'s ambient monitonmegwork for rivers and
streams, the USGS and the North Dakota State \Watemmission (SWC) also
operate a “high-low flow” water quality monitorimgetwork consisting of
approximately 81 sampling sites located throughlo@itstate (thirty of which are
collocated with the Department’s ambient water dyahonitoring network
sites). Samples are collected twice per year,rgédpeluring spring runoff at high
flow and during late summer during low flow. Indstibn to field measurements
for temperature, pH, dissolved oxygen, and conditgtisamples are collected for
common ions and selected trace elements. Aftgedss of operation program
goals, objectives and uses of these data have leedlahefined (Robert
Lundgren, personnel communication).

Independent of the SWC'’s cooperative “high-low flawonitoring network, the
USGS has had both short-term and long-term watalitgunonitoring programs
with various federal agencies and local cooperd®cg, cities, water resource

boards). Currently, the USGS maintains severgberaiive monitoring sites on
the Souris and James Rivers.

The Department, USGS and SWC all recognize thab¥kdap and redundancy

in these monitoring programs are inefficient raaglin wasted human and
financial resources. To address this problemtliree agencies have entered into
a cooperative study to review and evaluate eatheske long-term sampling
programs. The purposes of this study, which walicbnducted by the USGS, are
to: 1) evaluate spatial and temporal variabilityhe existing data; 2) tends and
loading estimates developed from the historicayiHiow flow” and ambient
monitoring data; 3) quantify the benefits of théadhat are currently being
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collected in relation to the data quality objecsiw# each sampling program; and
4) determine and make recommendations for an effigtate-wide sampling
design for monitoring water quality conditions ofers and streams.

9. Implementation Plans and Schedule

Results and recommendations from this evaluatieregpected in 2009 with
partial implementation beginning in 2010 and falplementation by 2013 (Table
10). Diminishing resources, both state and fedaeale significantly reduced the
number of long-term stream flow gauging statioB#orts should be made to
maintain the current network of stations and to adie-establish historic stations
that have been discontinued.

2008-2012 Plan

* Implement current state wide ambient water quationitoring network;

» Complete cooperative study to evaluate state-wiakemguality
monitoring networks and make recommendations f@raved network;

* Present results to Water Quality Monitoring Coueiibient Monitoring
Workgroup;

* Revise the QAPP for the Ambient Water Quality Monitg Network to
reflect interim revisions to the network designgan

* Initiate revisions to ambient monitoring networkg(e flow and water
quality monitoring sites, sampling frequency, saenmrameters, sampling
procedures).

2013-2019 Plan

* Revise the QAPP for the Ambient Water Quality Monitg Network to
reflect final revisions to the network design; and

* Fully implement revisions to ambient water quairtgnitoring network,
including maintaining and/or flow gauging statiamisich are collocated
with water quality monitoring sites.
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Table 10. Implementation Schedule for the AmbienWater Quality Monitoring Program.

Implementation Element
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Implement current state-wide network

Complete coo

perative evaluation study

Present study

results to monitoring council

Revise QAPP

for monitoring network

Initiate revisions to monitoring network sampling

Revise QAPP

to reflect full implementation design

Fully impleme

nt monitoring network revisions

10.

General Support and Infrastructure Planning

Current Program Support and Infrastructure

Since sampling, analysis, data management, andtirgpactivities associated
with the ambient monitoring program are currentlgcated to multiple staff
within the Department it is difficult to make preeiestimates as to the total cost
of this program. Current ambient monitoring anseasment program
expenditures are estimated at $ 210,000 with 1TEsF This estimate does not
include staffing and resources provided by the U$gB$he operation of seven
sites through cooperative agreement. Table 1ligee\a summary of the
estimated costs of the Department’s current progranvell as the costs
associated with full implementation of a revisedgram.

Table 11. Current and Future Support and Infrastructure Costs for the Ambient Water
Quality Monitoring Program.
FTE w/ Annual Cost FTE w/ Full Annual Cost w/
Resource Current Current Program w/ Program Program Full Program
FTE Annual Cost | Improvement | Improvement | Implementation | Implementation
(2010) (2010) Improvement Improvement
Staffing 0.75 $ 50,000 1.0 $ 70,000 15 $120,000
Operating $ 30,000 $ 50,000 $ 60,000
Laboratory
Staffing/Operating 0.5 $100,000 0.5 $150,000 0.5 $180,000
Contractor $ 30,000 $ 75,000* $ 60,000
TOTAL 1.25 $210,000 15 $345,000 2.0 $420,000

* Includes cost for cooperative monitoring progrsindy

Resource Needs and Priorities

While it is difficult to provide current costs asthffing estimates for the ambient
monitoring and assessment program, it is even hffreult to project future
costs and staffing needs with a revised and enbgmogram. Once the USGS
has completed their evaluation, projecting futesource needs will be more
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tangible. For purposes of program planning, ésmated that staffing and costs
will double with an enhanced program.

While the program analysis and evaluation, proviogthe USGS is considered a
high priority monitoring enhancement the impleméntaof the evaluations
recommendations are considered a medium prioritiyigstrategy (Table 6).

B. Biological Monitoring and Assessment Program foRivers and Streams

1. Monitoring Objectives

Since the biological monitoring and assessmesgram was first implemented its
primary objective has been to provide biologicdbda assess aquatic life use
attainment for Section 305(b) reporting and SecB08(d) listing purposes (Table
1). Biological monitoring data are also used tniafy water quality problems
and to evaluate the effectiveness of pollution @r#nd abatement programs
(e.g., NDPDES, Section 319) (see Table 1).

The monitoring objectives of this program areléwelop biological indicators
using fish, macroinvertebrates and/or periphytah taruse those indicators in
biological condition assessment for the ssativers and streams at varying spatial
scales (e.g., stream reach, watershed, basin, stategion). Biological
monitoring data are also used, to identify wataliggproblems and to evaluate
the effectiveness of pollution control and abatethpeagrams (e.g., NDPDES,
Section 319).

2. Monitoring Design

Historic Program

The Department first conducted state wide bioldgiwanitoring of its rivers and
streams from 1993 through 2000 usin@tating basin approach with intensive
targeted sampling sites.The initial program, a cooperative effort with the
Minnesota Pollution Control Agency and the US&Bed River National Water
Quality Assessment Program, was conducted in 1883894 and involved
approximately 100 sites in the Red River Basine Tdsults of this initial
program lead to the development of the index oldgical integrity (I1BI) for fish
in the Red River Basin. The program continueth&Red River Basin in 1995
and 1996 by sampling an additional 100-plus biaalgmonitoring sites.

The Souris River Basin was then targeted for sargph 1997 followed by the
James River Basin in 1998 and the Missouri RivesiiBan 1999 and 2000.
While the program started with fish sampling in 29Biological monitoring was
expanded to include macroinvertebrate samplin@B8b1 A habitat assessment
also was conducted at each site following the RBpdssessment Protocols
published by EPA. The purpose of this biologicalnioring program was to (1)
develop an IBI for fish and macroinvertebrates &)drovide an assessment of
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aquatic life use attainment for those stream resatiegt were assessed.

EMAP Western Pilot Project

The rotating basin monitoring program was discargthin 2001 while the
department focused its resources in support of Bagior EPA’s Environmental
Monitoring and Assessment Program (EMAP) Westelot Project. The EMAP
Western Pilot Project was the second regional piofect within EMAP focusing
on multiple resources. The first of these regignlalt projects focused on the
mid-Atlantic region (Maryland, Delaware, PennsylhaarVirginia and West
Virginia). The EMAP Western Pilot Project was aefiyear effort (2000-2004)
targeted for the western conterminous United Stdties pilot involved three EPA
Regions (VIII, IX and X) and 12 states (North Dakdbouth Dakota, Montana,
Wyoming, Colorado, Utah, Arizona, Nevada, Idahdjf@ania, Washington and
Oregon). The purpose of the EMAP Western Pilojéetavas to: (1) develop
the monitoring tools (e.g., biological indicatossieam survey design methods
and description[s] of reference condition) necgssaproduce unbiased estimates
of the ecological condition of rivers and streahe fare applicable for the west;
and (2) demonstrate those tools in assessment®loigécal condition of rivers
and streams across multiple geographic regionsanvest. In addition to state-
and regional-specific assessment questions, tHeofttee EMAP Western Pilot’s
Surface Water Project is to provide answers tcetiggneral assessment questions:
(1) What proportion of the perennial river anatatn miles in the western United
States are in acceptable (or poor) biological doma? (2) What is the relative
importance of potential stressors (e.g., habitadifitation, sedimentation,
nutrients, temperature, toxic contaminants, graainiganization) in rivers and
streams across the west? (3) What are the stsegssociated with the perennial
rivers and streams in poor condition? In additmanswering these questions
for the western 12-state region of the United Statee EMAP sampling design
will allow these questions to be answered in ed¢heothree EPA regions in the
west, in each participating state and in severakmspatially-intensive “focus
areas” in each region. Within North Dakota, thasssas are the Upper Missouri
River Basin and the Northern Glaciated Plains Egiore

Field sampling for the project began in 2000 anctiooed through 2003. Based
on the EMAP study design, 64 probability-basedsdjtepresenting 4,278
perennial stream miles) were sampled within theest8&ites were chosen by
EMAP staff based on a random site-selection procBgsandomly selecting
sites, results can be extrapolated to the ents@uree population of concern (in
this case, all perennial rivers and streams imthst, EPA Region VIII, North
Dakota, the Missouri River Basin and the Northelacated Plains Ecoregion).
In addition to the 64 random sites, an additiorfatdes were chosen as targeted
“reference” and “trashed” sites. Reference sites1glify river and stream
reaches that are considered “least impaired” vasipect to anthropogenic
(human) disturbance or stress, while “trashed’ssie believed to be impaired
due to one or more anthropogenic stressors (eigients, habitat, toxics).
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Results of the EMAP Western Pilot Project for Ndbkota, along with all of the
other states in the region, have been summarizadeport that will be published
by EPA Region 8. These results have also been swized in the 2008
Integrated Report for North Dakota (NDDoH 2008).

Red River Basin Biological Monitoring and Assesshfémject

Beginning in the spring of 2005 through 2007, tepattment conducted a
biological monitoring and assessment project inRkd River Basin. This project
was a joint effort with the Minnesota Pollution Gah Agency which sampled
the Minnesota side of the Red River Basin. The@ses of this project are to:
(1) assess (using biological, physical and chentiatd) the current biological
condition of perennial, wadable rivers and streantke North Dakota and
Minnesota portions of the Red River basin; (2) sss$lke current status of aquatic
life use attainment of the perennial, wadable stieaf the Red River basin; (3)
develop and refine indices of biological integifidy the fish and
macroinvertebrate communities; and (4) investigad¢ential stressors to
impaired aquatic life uses.

Sampling consisted of macroinvertebrates, fishsgay habitat and water
chemistry. Sampling in 2005 was limited to the é#gassiz Plain ecoregion;
however, due to above normal precipitation in Jamg July 2005, only nine sites
(three reference and six probabilistic) were sachfibe fish and physical habitat.
A total of 41 sites (eight reference, nine trasleght duplicate Minnesota and 16
probabilistic) were sampled for macroinvertebrateSeptember 2005. Due, in
part, to delays in securing the state FY05 supphtahgrant carry-over funds and
to staffing shortages caused by untimely emplogsgnations, sampling was
again limited in 2006. Fish were not collecte@@96, and only 17 sites were
sampled in the Northern Glaciated Plains ecoreffiomacroinvertebrates. All
sampling activities were completed in 2007. Inlth&e Agassiz Plain ecoregion,
a total of 24 random, 10 targeted reference an@drt@ted impaired sites were
sampled for the fish indicator. A total of 25 rand 10 targeted reference and 10
targeted impaired sites were visited for the mawmitebrate indicator in the
Lake Agassiz Plain ecoregion. Within-year and agapear replicate samples
were also collected as a measure of variabilitythe Northern Glaciated Plains
ecoregion, field sampling was conducted only focramvertebrates. A total of
25 random, 10 targeted reference and 10 targetpdiied sites were sampled for
macroinvertebrates. Within-year and among-yearp$aswere once again
collected as a measure of variability. Fish wexesampled in this ecoregion.

National Rivers and Streams Assessment

In 2008 and 2009, the department will be partienain the EPA-sponsored
National Rivers and Streams Assessment (NRSA). NRSA is a probabilistic
assessment of the condition of the nation’s ria@ad streams and is designed to:

* Assess the condition of the nation’s rivers andastrs.
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» Establish a baseline to compare future rivers @mreduis surveys for
trends assessments.

* Evaluate changes in condition from the 2004 Wad8hieams
Assessment.

* Help build state and tribal capacity for monitoriugd assessment and
promote collaboration across jurisdictional bouretar

The NRSA is one in a series of water assessmeirtg benducted by states,
tribes, the EPA and other partners. In additionvers and streams, the water
assessments will also focus on coastal waterss lake wetlands in a 5-year
revolving sequence. The purpose of these assessmdatgenerate statistically
valid reports on the condition of our nation’s watesources and identify key
stressors to these systems.

The goal of the NRSA is to address two key questaiyout the quality of the
nation’s rivers and streams:

* What percent of the nation’s rivers and streamsrageod, fair and poor
condition for key indicators of water quality, eogical health and
recreation?

* What is the relative importance of key stressochss nutrients and
pathogens?

The NRSA is designed to be completed during thexrnekriod of late May
through September. Field crews will collect a egriof measurements and
samples from predetermined sampling reaches (ldeath an assigned set of
coordinates) and from randomly selected statiooisgathe sampling reach. The
field crews will also document the physical habdahditions along the sampling
reach.

The NRSA design for 2008 and 2009 involves 61 ramgselected sites in North
Dakota. The population of rivers and streams fvamch these sites were
selected include both wadable and non-wadable pedenvers and streams
located throughout the state.

As part of its long-term biological monitoring aadsessment program the
Department will continue to support and participatéhe rotating Survey of the
Nation’s Waters program. Following the 2008 an@208IRSA and based on the
5-year rotating cycle, rivers and streams will Bmpled again in 2013 and 2014
and 2018 and 2019. In 2008 and 2009 there ar#fieiesnt number of randomly
selected sites (61) to ensure statewide condistimates with 90 % confidence
+/- 10 %. In subsequent surveys, the Departmdhensure there are at least 50
sites selected and sampled within the state teael0 % confidence +/- 10 %.
For example, if the national survey in 2013 and420ily includes 30 randomly
selected sites in North Dakota, the Departmentseiléct and sample an
additional 20 sites.
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3. Quality Assurance

Red River Basin Biological Monitoring and Assesshfémgram

A Quality Assurance Project Plan (QAPP) was devedidijor the “Red River
Biological Monitoring and Assessment Program”. (aments of the QAPP
included: 1) a description of responsibilitiesd2tailed monitoring design,
including sample variables; 3) standard operathoggdures, including sample
custody procedures; 4) procedures for annual &altits; 5) procedures for the
collection and analysis of QA samples (e.g., ind€jeat lab verification, residue
analysis); 6) procedures for equipment inspectimhraaintenance; 7) procedures
for program assessment and corrective actions8pddta review, validation and
verification requirements.

National Rivers and Streams Assessment

For the NRSA, the EPA has developed field operatimanuals for both wadable
and non-wadable rivers and streams. These madesdsibe field protocols and
daily operations for crews to use in the NRSAadidlition, field training is
provided to all crews participating in the NRSA anfield audit is conducted by
EPA personnel of each crew to ensure field sam@yreporting procedures are
being followed.

4. Core and Supplemental Water Quality Indicators

Core indicators that have been used in the SWQMiBlsgical monitoring and
assessment program, including the recently congpRezl River Basin Biological
Monitoring and Assessment Program, include fielcapeeters (temperature, pH,
dissolved oxygen, specific conductance), water ¢steynlcommon ions, trace
elements, nutrients, total suspended solids), nmra@debrates, fish, and physical
habitat measures (Table 12). For the NRSA, pat®(ee., Enterococcus),
periphyton (wadable streams) and phytoplankton{madable streams) are
sampled in addition to field measurements, watenghtry, macroinvertebrates,
fish and physical habitat. It is possible thaaddition to the current set of core
indicators, sediment and fish tissue contaminaiiltd® sampled in the future.

5. Data Management

All water chemistry samples results generatechbyiepartmerg Chemistry
Division are electronically transmitted to the Swwd Water Quality Management
Program where they are incorporated into SID byddtabase management
coordinator. Field data (e.g., temperature, pBsalved oxygen and conductivity
measurements) and sample custody information &agion description, date and
time collected and depth) are recorded on starmssldorms and entered into SID
by program personnel. All biological (macroinvérates and fish) and physical
habitat data are entered into the SWQMP’s AccessdEcological Data and
Application System (EDAS). All data entered int®%nd EDAS are transmitted
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electronically into EPA STORET database.
Sample results generated from the NRSA projectremeaged by the EPA.

Table 12. Current (C) and Future (F) Core Indicatas Used By the Biological
Monitoring and Assessment Program for Rivers and Strean
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6. Data Analysis and Assessment

The department has adopted the “multi-metric” indpproach to assess
biological integrity or aquatic-life use support fovers and streams. The
multi-metric index approach assumes that varioussmes of the biological
community (e.g., species richness, species comgaositophic structure, and
individual health) respond to human-induced stnes@ag., pollutant loadings or
habitat alterations). Each measure of the biolgiommunity, termed a
“metric,” is evaluated and scored on either a 4-53ooint scale (fish) or on a
scale of 0-100 (macroinvertebrates). The highesttore, the better will be the
biological condition and, presumably, the lower podutant or habitat impact.
For each biological community (macroinvertebrateBst) metrics which show a
response to the human disturbance gradient are sdr{imthe case of the 1-, 3-,
5-point scale) or averaged (in the case of the@sbale) into an Index of
Biological Integrity (1BI).

To date, the Department has developed multi-miigfor fish and
macroinvertebrates in the Lake Agassiz Plain econegnd for
macroinvertebrates in the Northern Glaciated Plagmsegion. The Department
continues to refine existing metrics and IBls amdévelop new IBIs for
additional regions in the state (see Section XllIEcoregion Reference Site
Network for more detail on IBI development).

To analyze and interpret data collected as pahte@EMAP Western Pilot Project,
EPA Region 8 developed periphyton, macroinvertebaad fish IBls based on
two broad ecoregions. One of these ecoregionagtéthe “Cultivated Plains” is
an aggregation of the Lake Agassiz Plains and eantslaciated Plains
ecoregion. The other broad ecoregion, termed®&anfeland Plains”,
encompasses the western half of the state andaiggregation of the
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Northwestern Glaciated Plains and Northwestern (3?&ans ecoregions. Using
IBIs developed for these two regions, IBI scoresensalculated for samples
collected in North Dakota as part of the EMAP Westeilot Project. Regional
assessments were made for North Dakota riversteeahss based the
probabilistic sample design. For each broad ecomneag the state (cultivated
plains and rangeland plains) and for each bioldgicanmunity
(macroinvertebrates, periphyton, and fish), estamatere provided as to the
extent of stream miles in each of three conditiasses (i.e., least-disturbed,
moderately-disturbed, and most-disturbed).

For the NRSA, the Department will work cooperatyweith the EPA to develop
and refine regionally representative referencedb#ks and scoring thresholds
for assessing biological condition. Once develapedDepartment will apply the
IBI scores and condition assessments to probabiiges sampled in North
Dakota. From these data statewide estimates gfdfent and number of stream
miles estimated to be in various condition clasg#ide assessed.

7. Reporting

Probability survey results based on basin, regionatatewide designs, like that
of the EMAP Western Pilot Project, the Red RivesiBaBiological Monitoring
and Assessment Project or the NRSA, are reportpdoject specific reports
prepared by the Department and/or the EPA. Thasegresults are also
summarized in the biennial “North Dakota Integraeattion 305(b) Report and
Section 303(d) List.” Summary results from thege/gys are also entered into
the ADB’s Probability Survey Module.

8. Program Evaluation

Since the biological monitoring and assessmentrprodor rivers and streams
was first started in the early 1990’s many lesstnge been learned. The
program, from 1993 through 2000, focused on tadyséenpling sites with very
little emphasis on “reference” site selection. Tésult was a series of IBIs
developed with less than adequate scientific baBe lack of an adequate
number of reference sites also resulted in thelihato develop biological
condition thresholds. Targeted sample sites aisiveld the Department to
applying the results to only site specific or reapbcific assessments.

Beginning with the implementation of the EMAP WestPilot Project, through
the Red River Basin Biological Monitoring and Asseent Project, and now with
the Department’s participation in the National Rigad Stream Survey, the
Department has fully embraced the probabilistic@andesign. Implementation
of the probabilistic sample design, coupled with Department’s approach of
developing and refining IBIs through the selecidrireference” sites (see the
following section describing the Department’'s Egooa Reference Station
Network), will result in scientifically defensibl@ological indicators which can
be used to provide unbiased estimates of the hzzEbgondition of the state’s
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rivers and streams.

While the primary focus of the biological monitagiand assessment program for
rivers and streams will be condition and aquateulise assessment through
probabilistic sampling designs, the Departmentgaces that targeted sampling
is also a necessary component of its program. imbigdes targeted “reference
site” sampling for indicator development as weltageted site selection and
sampling to assess specific stream and river redond MDL development,
watershed assessment or for Section 305(b) asseisanteSection 303(d) listing.
There are currently 45 river and stream reachexllisn the “2008 Section 303(d)
List of Impaired Waters Needing TMDLSs” that arddid based on biological
indicators (NDDoH 2008). Most, if not all, of theeBstings are based on limited
biological assessment data and/or data that gzeamfquality. It is the
Department’s goal to resample these river andmstreaches and to assess
current aquatic life use support status.

9. Implementation Plans and Schedule

National River and Stream Survey

Beginning in 2008 and 2009, and every five yeaesdafter, the Department will
participate in the National River and Stream Sui@ble 13). If needed, the
Department will supplement the number of statevpiddabilistic sites chosen by
the EPA to achieve a minimum sample size of 5@é&wh survey cycle.

Biological Indicator Development

Each year the Department will select and samplénamam of 20 targeted
“reference” and trashed sites to be used for bic&gndicator development
(Table 13). It is expected that these sites, hadiological data collected at
them, will also serve to provide data for nutrienteria development and for
clean sediment criteria. Additional detail anfbrmation on implementation
plans and schedules for biological indicator depelent is provided in Section
VIIl. C. which describes the Ecoregion Referencéndek.

Targeted River and Stream Reach Assessment

An important component to the Department’s biolagmonitoring and
assessment program is targeted biological mondaird assessment. The goal
of targeted biological monitoring and assessmettt &ssess aquatic life use
support status or the biological condition of speciver or stream reach or for a
river or stream network with a watershed. Thee&anost recent 2008 Section
303(d) list of impaired waters needing Total MaximDaily Loads lists 45 river
and stream reaches which are assessed as impaged @n biological indicators.
Most of these biological impairments are basedata dollected in the early to
mid-1990’s and/or IBIs based on poorly defined refiee sites. As part of the
2008 Section 303(d) list, the Department definezthed these waterbodies as
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assessment Subcategory 5A. This subcategory egliders, streams, lakes or
reservoirs that were assessed and listed in preBeation 303(d) lists, including
the 2006 list, but where the original basis for@lssessment decision and
associated cause of impairment is questionablesd Bubcategory 5A
waterbodies include rivers and streams segmenishwvane listed for biological
impairments based on: 1) only one sample for thieeesegment; 2) samples
collected more than 10 years ago; and/or 3) IBlElwivere developed using
poorly defined reference sites and a limited nunabeeference sites. The
Department has targeted these Subcategory SAangstream reaches for
further monitoring in the next 2-4 years to vetiheir impairment status.

Targeted biological monitoring and assessmentis part of many nonpoint
source watershed assessments and TMDL studieget€drmonitoring may also
be used to assess point source discharge impHotse assessments are used to
determine the extent to which aquatic life usedalhg supporting, fully
supporting, but threatened, or not supported fa@rs and streams in a watershed.

To accomplish the goals of targeted biological tmmg and assessment the
Department must first develop an assessment piriatoetodefines the minimum
number of sites needed to assure that samples@esentative of current
biological conditions for the stream reach or wsited, both in terms of spatial
extent and temporal variability (Table 13). Mulétric IBIs and biological
condition scoring thresholds developed throughBberegion Reference Network
will then be applied to samples collected to deteenoverall aquatic life use
support or biological condition (e.g., good, f@ioor).

10. General Support and Infrastructure Planning

Current Program Support and Infrastructure

Sampling, analysis, data management, and repatiigties associated with the
biological monitoring and assessment program ametly allocated to multiple
staff within the Department. Current costs are dispendent on whether or not
the Department is in a National River and Streamv&uyear. It is, therefore,
difficult to make precise estimates as to the tatadual cost of this program.
Current biological monitoring and assessment progeapenditures are estimated
at $ 135,000 with 1.5 FTEs. Table 14 providesrarsary of the estimated costs
of the Department’s current program as well asctigts associated with full
implementation of a revised program.
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Table 13. Implementation Schedule for the Biologa Monitoring and Assessment
Program for Rivers and Streams.

Years
Implementation Element 8829838833
O O O O O O O O O o o o
N N N N N N N N N AN AN N

National River and Stream Survey

River and stream monitoring

Data analysis and reporting

Survey design

Biological Indicator Development

Sample 10 reference and 10 trashed sites in thénNestern
Glaciated Plains and Northwestern Great Plainsegpons

Sample 10 reference and 10 trashed sites in thiéad&tor
Glaciated Plains ecoregion

Sample 15 reference and 15 trashed sites in thénNestern
Glaciated Plains and Northwestern Great Plainsegpons

Sample 10 reference and 10 trashed sites in the Agissiz
Plains ecoregion

Sample 5 reference and 5 trashed sites in the &lorth
Glaciated Plains ecoregion

Sample 10 reference and 10 trashed sites in the Agissiz
Plains ecoregion

Sample 5 reference and 5 trashed sites in the &lorth
Glaciated Plains ecoregion

Sample 10 reference and 10 trashed sites in thénNestern

Biological Indicator Development
Targeted Biological Monitoring and Assessment

Develop targeted monitoring and assessment protocol
defining representative sample size and spatiahnext

Sample TMDL listed sub-category 5A river and stream
reaches and reassess aquatic life use supportpsitagol

Conduct targeted river and stream biological assests and
watershed assessments, as needed.

Glaciated Plains and Northwestern Great Plainsegpons L
Develop and/or revise IBIs for ecoregions and dgvel

biological condition scoring thresholds based darence

Resample 20 reference sites each year throughedibtin

level 3 ecoregions in the state

Table 14. Current and Future Support and Infrastructure
Costs for the Biological Monitoring and Assessmerfrogram.

Current FTE w/ Annual Cost
Current
Resource Annual Program w/ Program
FTE
Cost Improvement | Improvement
Staffing 15 $ 75,000 2.5 $ 125,000
Operating $ 30,000 $ 50,000
Contractor $ 15,000* $ 30,000*
TOTAL 15 $ 135,000 2.5 $ 205,000

* Includes cost for laboratory analysis of macr@artebrate and periphyton
samples.
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Resource Needs and Priorities

It is anticipated that full implementation of thepértment’s biological monitoring
and assessment program, including the national ainé streams survey,
biological indicator development, and targeteddmatal monitoring and
assessment, will require 2.5 FTEs and cost $205800 year (Table 14).

C. Ecoregion Reference Network Monitoring Program

1. Monitoring Objectives

The Ecoregion Reference Network Monitoring Programsed to support a
variety of water quality management and biologroahitoring and assessment
activities by providing a network of biologicallyeast disturbed” reference sites
within each of the states four major level 3 ecameg (Lake Agassiz Plain,
Northern Glaciated Plain, Northwestern GlaciatearRland Northwestern Great
Plain) (Figure 1). Objectives of the Ecoregiondehce Network Monitoring
Program include the development of biological iatlics. Reference sites are
also expected to support the development of ndtaeteria for rivers and streams
and the refinement of existing clean sediment egfee yields.

First introduced by the EPA in the 1980’s, the egayn concept assumes that
waterbodies reflect the character of the land trayn, and that where sites are
physically comparable, chemical and biological abads should also be
comparable. As such, reference sites located wélgiven ecoregion can serve
as benchmarks for all other sites within the saooeegjion. Reference sites,
therefore, become powerful tools when assessigmparing results from both
chemical and biological monitoring stations.

PR G L)

Figure 1. Map Depicting Ecoregions in North DakotgLake Agassiz Plain
[48], Northern Glaciated Plain [46], Northwestern Gaciated Plain [42],
Northwestern Great Plain [43]).
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2. Monitoring Design

The goal of the Ecoregion Reference Network MomtpProgram is to establish
a minimum set of 30 “reference sites” within ea€the following level 3
ecoregions or ecoregion combinations: Lake Aga3kim (48), Northern
Glaciated Plains (46), and combination Northwes(aciated
Plains/Northwestern Great Plains (42/43). In addito the 30 “reference sites”
per ecoregion/ecoregion combination, the departmwéhélso select and sample
30 companion “highly disturbed” or “trashed” siteBhese sites will be used as a
basis of comparison when selecting and calibratiegrics used in IBls.

Reference sites and companion “trashed” sitesedeeted through a three step
process, including: 1) landscape metric analysisguSIS; 2) site reconnaissance
using digital orthoquads and aerial photos via @I8) 3) site inspection and
ground truthing.

During 2005, 2006, and 2007, as part of the Re@R®iological Monitoring and
Assessment Project, the Department sampled 1@referand 10 trashed sites in
the Lake Agassiz Plain ecoregion and 10 referendel@ trashed sites in the Red
River basin portion of the Northern Glaciated Pda@aoregion. In 2008, another
10 reference and 10 trashed sites were samplée iremaining portions of the
Northern Glaciated Plains ecoregion. Refereneessimpling will continue in
2009 with 20 reference and 20 trashed sites sampli@ combined
Northwestern Glaciated Plains/Northwestern GreaihBlecoregions and 5
reference and 5 trashed sites sampled in the NartBkciated Plains ecoregion.
In 2010 and again in 2011, 10 reference and 10¢rhsites will be sampled each
year in the Lake Agassiz Plain and 5 referencebamdshed sites will be sampled
each year in the Northern Glaciated Plains ecoregithe department’s first
round of reference site sampling will conclude @12 with the sampling of 10
reference and 10 trashed sites sampled in the ceaiiorthwestern Glaciated
Plains/Northwestern Great Plains ecoregions (Tab)e

In the Lake Agassiz Plains ecoregion, sites wilsampled for fish,
macroinvertebrates, and periphyton. In the remgieicoregions sites will be
sampled for macroinvertebrates and periphytonesSit all ecoregions will also
be sampled for water chemistry and physical habitat

Specific monitoring design details for the Ecoregiteference Network
Monitoring Program, including standard operatinggadures for site selection,
reconnaissance, and ground truthing, as well &s$empling procedures are
provided in the “Quality Assurance Project PlanEooregion Reference Network
Monitoring Program” (draft January 2009).

3. Quality Assurance

A draft Quality Assurance Project Plan (QAPP) wasgaloped for the “Ecoregion
Reference Network Monitoring Program.” Componaearitthe QAPP included: 1)
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a description of responsibilities; 2) detailed moring design, including sample
variables; 3) standard operating procedures, imotusample custody procedures;
4) procedures for annual field audits; 5) procedtioe the collection and analysis
of QA samples (e.g., independent lab verificatr@sjdue analysis); 6) procedures
for equipment inspection and maintenance; 7) ghoies for program assessment
and corrective actions; and 8) data review, vallaeand verification

requirements.

4. Core and Supplemental Water Quality Indicators

Core indicators used in the SWQMP'’s biological mamng and assessment
program, including the Ecoregion Reference Netwddnitoring Program,
include field parameters (temperature, pH, dissblweygen, specific
conductance), water chemistry (common ions, tré&aments, nutrients, total
suspended solids), macroinvertebrates, periphyigin,and physical habitat
measures (Table 15).

Table 15. Current (C) Core Indicators Used By the
Ecoregion Reference Network MonitoringProgram.
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5. Data Management

All water chemistry samples results generatechbyiepartmerg Chemistry
Division are electronically transmitted to the Swwd Water Quality Management
Program where they are incorporated into SID bydétabase management
coordinator. Field data (e.g., temperature, pBsalved oxygen and conductivity
measurements) and sample custody information @&agion description, date and
time collected and depth) are recorded on starmssldorms and entered into SID
by program personnel. All biological (macroinvériaes, periphyton, and fish)
and physical habitat data are entered into the SW®&Mccess based Ecological
Data and Application System (EDAS). All data eatemto SID and EDAS are
transmitted electronically into EPASTORET database.

6. Data Analysis and Assessment

The department has adopted the “multi-metric” indpproach to assess
biological integrity or aquatic-life use support fovers and streams. The
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multi-metric index approach assumes that varioussmes of the biological
community (e.g., species richness, species conositophic structure, and
individual health) respond to human-induced stnes@ag., pollutant loadings or
habitat alterations). Each measure of the biolgiommunity, termed a
“metric,” is evaluated and scored on either a 4-53ooint scale (fish) or on a
scale of 0-100 (macroinvertebrates and periphytdime higher the score, the
better will be the biological condition and, presabty, the lower the pollutant or
habitat impact. For each biological community (noawvertebrates or fish)
metrics which show a response to the human disteebgradient are summed (in
the case of the 1-, 3-, 5-point scale) or averdgpethe case of the 0-100 scale)
into an Index of Biological Integrity (IBI).

To date, the Department has developed multi-mi&igfor fish in the Lake
Agassiz Plain ecoregion and for fish and macroitel@ates in the Northern
Glaciated Plains ecoregion. Fish, macroinvertebiatd periphyton data
collected as part of the Ecoregion Reference NétWwiwnitoring Program will be
used to refine existing metrics and IBIs and toedigyy new IBls for additional
ecoregions in the state. Metrics used in IBlssatected through a six step
process (Figure 2) and combined into an overall Biblogical condition scoring
thresholds of good, fair, and poor (fully suppagtifully supporting, but
threatened, and not supporting) are based onélqaedncy distribution of
reference sites scores for the ecoregion.

7. Reporting

As reference sites are sampled in each ecoregmtharesults are analyzed,
reports will be prepared describing each multi-madBl developed based on each
ecoregion and biological assemblage. These repdttslso include a

description of the biological condition scoringebkholds for each
ecoregion/biological assemblage combination.

8. Program Evaluation

Since the biological monitoring and assessmentrarodor rivers and streams
was first started in the early 1990’s many lesstng been learned. The
program, from 1993 through 2000, focused on tadyséenpling sites with very
little emphasis on “reference” site selection. Tésult was a series of IBIs
developed with less than adequate scientific baBe lack of an adequate
number of reference sites also resulted in thelihato develop biological
condition thresholds. Implementation of Ecoredgreference Station Network
will result in scientifically defensible biologicatdicators necessary to accurately
assess aquatic life use support and to provideagatiestimates of biological
condition through probability surveys. Referenitessselected for biological
indicator development and the results generated these sites are also expected
to support other program activities, such as noteteria development and
sediment criteria.
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Identify Potential metrics

Range Test
Evaluation: histograms
Small ranges eliminated.

Signal to Noise Analysis
Evaluation: Signal to noise ratio
Values less than 1 eliminated.

Responsiveness
Evaluation: Mann-Whitney U
tests and scatter plots
Metrics must discriminate
reference and impaired sites anld

Redundancy Analysis
Evaluation: Correlation matrix
Only one of two highly correlated
metrics will be maintaine

Final Metrics

Figure 2. Multi-metric Screening and Evaluation Piocess.
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9. Implementation Plans and Schedule

Each year the Department will select and samplénamam of 30 targeted
“reference” and trashed sites to be used for bic&gndicator development
(Table 16). It is expected that these sites, hadiological data collected at
them, will also serve to provide data for nutrienteria development and for
clean sediment criteria.

Table 16. Implementation Schedule for the EcoregioReference Network.

Years
Implementation Element 832938388533
O O O O OO O O O O o o
AN N AN AN N N N N N N N

Ecoregion Reference Site Monitoring

Sample 10 reference and 10 trashed sites in thénNestern
Glaciated Plains and Northwestern Great Plainsegpons

Sample 10 reference and 10 trashed sites in thiad&tor
Glaciated Plains ecoregion

Sample 10 reference and 10 trashed sites in thénNestern
Glaciated Plains and Northwestern Great Plainsegpons

Sample 10 reference and 10 trashed sites in the Aghassiz
Plains ecoregions

Sample 5 reference and 5 trashed sites in the &lorth
Glaciated Plains ecoregion

Sample 10 reference and 10 trashed sites in the Aghassiz
Plains ecoregions

Sample 5 reference and 5 trashed sites in the &lorth
Glaciated Plains ecoregion

Sample 10 reference and 10 trashed sites in thénNestern
Glaciated Plains and Northwestern Great Plainsegpons

Resample 20 reference sites each year throughetdibdin
level 3 ecoregions in the state

10. General Support and Infrastructure Planning

Current Program Support and Infrastructure

Current sampling, analysis, data management, guitneg activities and cost
associated with the Ecoregion Reference Networkiddong Program are
included with overall biological monitoring and assment program (see Section
XIll. B. Biological Monitoring and Assessment Pragr), therefore, it is difficult
to make precise estimates as to the total anngalbédhis program. Current
biological monitoring and assessment program exipaed are estimated at

$ 135,000 with 1.5 FTEs (Table 14). Table 17 pesia summary of the
estimated current annual costs as well as thenemstssary to fully implement the
Ecoregion Reference Network Monitoring Program.



North Dakotés Water Quality Monitoring Strategy: 2008-2018 Fawn 1
Date: October 2009
Page 46 of 97

Table 17. Current and Future Support and Infrastructure
Costs for the Ecoregion Reference Network Monitorig

Program.
Current FTE w/ Annual Cost
Future
Resource Annual Program w/ Program
FTE
Cost Improvement | Improvement
Staffing 0.25 $ 15,000 1.5 $ 125,000
Operating $ 10,000 $ 50,000
Contractor $ 50,000* $ 25,000**
TOTAL 0.25 $ 75,000 15 $ 200,000

* Includes cost for cooperative USGS monitoringgream and laboratory analysis
of macroinvertebrate and periphyton samples.

** Includes costs for laboratory analysis of maokartebrate and periphyton
samples.

Resource Needs and Priorities

It is anticipated that full implementation of theartment’'s Ecoregion Reference
Network Monitoring Program, will require 1.5 FTEsdacost $200,000 each year
(Table 17).

D. Lake Water Quality Assessment Program

1. Monitoring Objectives

Monitoring objectives of the Lake Water Quality A&ssment Program are to: 1)
describe the general physical and chemical comddidhe state’s lakes and
reservoirs, including trophic status; 2) asseseti@al use attainment for Section
305(b) reporting and Section 303(d) listing; 3)ntiy water quality problems; 4)
evaluate the effectiveness of pollution control abdtement programs (e.g.,
NDPDES, Section 319); and 5) refine fishery clasaifons described in the state
water quality standards.

2. Monitoring Design

Historic Program

The Department currently recognizes 249 lakes asérvoirs for water quality
assessment purposes. Of this total, 139 are manmeadrvoirs and 110 are
natural lakes. Reservoirs are defined as wateesddrmed as a result of dams or
dugouts constructed on natural or manmade draindgatiral lakes are
waterbodies having natural lake basins. A natiaka can be enhanced with
outlet control structures, diversions or dredging.

From 1991 through 1996, through a grant from th& Efean Lakes Program, the
Department initiated a Lake Water Quality Assessnie?wQA) Program.

During that time, the Department has completed sagpnd analysis for 111
lakes and reservoirs in the state. The lakes esglvoirs targeted for assessment



North Dakotés Water Quality Monitoring Strategy: 2008-2018 Fawn 1
Date: October 2009
Page 47 of 97

were chosen in conjunction with the North Dakotan®and Fish Department.
Criteria used during the selection process wergmghic distribution, local and
regional significance, fishing and recreationalgndial and relative trophic
condition. Lakes without much historical monitayimformation were given the
highest priority.

The results from this LWQA Program were prepared fanctional atlas-type
format. Each lake report discussed the generaligion of the waterbody,
general water quality characteristics, plant angiggtiankton diversity, trophic
status estimates and watershed condition.

Beginning in 1997, LWQA Program activities wereeigitated into the
Departmeris rotating basin monitoring strategy. Lake Darlamgl the Upper Des
Lacs Reservoir were sampled as the Departmentddats monitoring activities
in the Souris River Basin in 1997. Pipestem Danhdamestown Reservoir were
sampled in 1998; Lake Sakakawea was sampled in; B9@PBowman-Haley
Reservoir, Patterson Lake and Lake Tschida werglgahn 2000.

In addition to their inclusion in the annual LWQAoBram, Devils Lake and Lake
Sakakawea have received special attention. Deake has increased in
elevation 26 feet since 1993. In response to gquestegarding water quality
changes resulting from these water level incredeedDepartment initiated a
comprehensive water quality monitoring program393 for Devils Lake

While Devils Lake has increased in elevation overlast 10 years, Lake
Sakakawes lake level has dropped significantly since 2008is drop has been
due to drought conditions in the upper MissouridRiBasin of Montana resulting
in reduced runoff and by the U.S. Army Corps of iBegrs operating policies,
which favor downstream navigation interests overhibalth and condition of the
upper Missouri River reservoirs. Of particulancern in North Dakota is the
quality of Lake Sakakawé&acold water fishery. Since 2002, the Departmadt a
the North Dakota Game and Fish Department haveeratgd in a project to
monitor the condition of the lake. Sampling cotssaf weekly dissolved oxygen
(DO)/temperature profiles and water quality samplakected once each month at
seven locations.

With exception of Devils Lake and Lake Sakakawenapmg, lake water quality
monitoring and assessment was limited from 200duiin 2004. Beginning in
2005, through 2006 and 2007, the Department iediat cooperative lake water
guality assessment program with the North Dakota&and Fish Department’s
Fisheries Division. Through this program, 60 lakad reservoirs were sampled
in 2005, ten in 2006 and six in 2007. Samples welected at least twice during
the summer (May/June, July/August or Septemberiigcjand once during the
winter. The purposes of this project were to:qidracterize general water
guality conditions; (2) assess trophic conditiqi33;determine trends; and (4)
assess whether beneficial uses are being metresh#s from this project were
summarized in short reports for each lake or reserv
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Current and Future Program

As was stated previously the Department recogrid@spublic lakes and
reservoirs for assessment purposes. Of this thi?dl have no monitoring data, or
so little monitoring data, that water quality cast be assessed. These remaining
lakes and reservoirs will be the target of monitgrand assessment. After that
the Department will develop a prioritization antiedule whereby lakes and
reservoirs will be monitored and assessed on ayeafschedule. Beginning in
2008 and extending through 2010, the Departmehsarhple approximately 15
lakes or reservoirs in the state. Through thig§€&ted Lake Water Quality
Assessment Project”, lakes will be sampled 3 tipersyear, twice during the
summer and once during the winter. Classifieddak®d reservoirs in the state
with little or no monitoring data will be targetéal monitoring and assessment
under this project. This initial 3-year projectlwesult in water quality and
trophic status assessments for a minimum of 45slakéne state. Information
from these assessments will be published in ad#llks format and posted on the
department's web site. These assessments wilbalssed to assess beneficial
use attainment status for Section 305(b) repodimg) Section 303(d) listing.
Assuming continued funding can be secured, the D@pat plans to continue or
expand this program beyond 2010.

Given their statewide significance, Devils Lake &a#te Sakakawea will
continue to be targeted for monitoring by the Dapant. Even with the
cooperation and assistance provided by the NorkofaaGame and Fish
Department, sampling Lake Sakakawea requires #iseymt manpower
commitment. The Department will be looking for etlpartners (e.g., U.S Army
Corps of Engineers and USGS) to help with thisreffo

Survey of the Nation’s Lakes

In 2007, the U.S. EPA, in partnership with the Drépant and other state
agencies, initiated the Survey of the Nation’s lsateeanswer key environmental
guestions about the quality of the nation’s lak€ke survey will provide a
snhapshot of the condition of our nation’s lake tgse on a broad geographic
scale. Results from this assessment will allow natlity managers, the public,
state agencies and others to say, with known stafionfidence, what
proportion of the nation’s lakes are in poor biabad condition and identify key
stressors affecting this resource. Data colleatauh the lakes will be analyzed on
both a regional and national scale. The infornmagjenerated from this survey
fills an important gap in meeting the requiremeaitthe Clean Water Act. The
goals of the lakes survey are to:
* Provide regional and national estimates of the tmmdof lakes in good,
fair and poor condition.
* Explore the relative importance of key stressochsas nutrients and
pathogens and their extent across the population.
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» Establish a baseline to compare future surveygdods assessment and to
evaluate trends since the 1970’s National Eutrggluon Study.
* Help build state and tribal capacity for monitoriugd assessment.

To answer these questions and to achieve the gbtis program, the lakes
survey focused on identifying and measuring releladee quality indicators in
three basic categories: ecological integrity, iogstatus and recreational
condition. Data collected on stressors will belyreal to explore associations
between stressors and ecological condition.

For the purposes of this survey, lakes are defasagatural or manmade
freshwater lakes, ponds and reservoirs in the comeus U.S. Additional
criteria included lake size greater than 10 actdse(tares), lake depth greater
than 1 meter, and lake area greater than 1000esqueters of open water. Water
bodies that were excluded include the Great Lasv€yed as part of the
National Coastal Condition Assessment), the Graltl%ke and other naturally
saline systems, and water treatment or disposalgoon

The lake sampling locations were selected using@em probabilistic survey
design approach. In North Dakota, the departnveortking in cooperation with
the USGS, conducted lake sampling at 38 lakes.

As is the case with the National river and Stre&us/ey (NRSA), the Survey of
the Nations Lakes is based on a 5-year rotatinkp aybere lakes and reservoirs
will again be sampled through the probabilisticigesn 2012, 2017, etc. While
only 38 lakes and reservoirs were sampled in 2005ybsequent surveys the
Department will ensure there are at least 50 lakegpled to achieve 90 %
confidence +/- 10%.

Volunteer Lake Monitoring

While not a significant component of the staieke assessment program, the
Department also cooperates and assists lake asspsiand citizen groups with
volunteer lake monitoring and assessment projastlsen a group or association
requests assistance Department staff will meet thglgroup to define the overall
goals and objectives of the project. Based oretlgesals and objectives, the
Department will prepare a sampling plan and prowidming in sampling
methods. The group is responsible for day-tordayitoring activities, and the
Department provides laboratory analysis of all Saspollected.

3. Quality Assurance

Specific Quality Assurance Project Plans (QAPP)eHaeen developed for the
“Targeted Lake Water Quality Assessment Projectkd Sakakawea, and Devils
Lake. Components of these QAPPs included: 1) ergi®n of responsibilities;
2) detailed monitoring design, including sampleafales; 3) standard operating
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procedures, including sample custody proceduregtabedures for annual field
audits; 5) procedures for the collection and anslysQA samples (e.g.,
independent lab verification, residue analysispr®cedures for equipment
inspection and maintenance; 7) procedures forrprog@assessment and corrective
actions; and 8) data review, validation and veaifan requirements. Each year
these QAPP will be revised based on new lakestiedder sampling, and/or
revisions site locations, sample frequency, or sarparameters.

For the Survey of the Nation’s Lakes (SNL), the B developed the “Survey
of the Nations Lakes Field Operations Manual’ (EFO®7). This manual
describes field protocols and daily operationscfews to use in the SNL. In
addition, field training is provided to all crewarficipating in the SNL and a field
audit is conducted by EPA personnel of each creenture field sampling and
reporting procedures are being followed.

4. Core and Supplemental Water Quality Indicators

Core indicators that are currently being used emDiepartment’s Targeted Lake
Water Quality Assessment Project, include fielcdapaeters (temperature, pH,
dissolved oxygen, specific conductance), water ¢steyn(lcommon ions, trace
elements, nutrients), and chlorophyll-a (Table 118)s possible that in addition to
the current set of core indicators, phytoplankssdiment and fish tissue
contaminants will be sampled in the future.

For the Survey of the Nation’s Lakes, core indicataclude: pathogens (i.e.,
Enterococcus), phytoplankton (diatoms and softgglgeooplankton, paleo diatom
cores, macroinvertebrates, physical habitat, fieéhsurements, and water
chemistry (Table 18).

Table 18. Current (C) and Future (F) Core Indicatas Used By the
Lake Water Quality Assessment Program.
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5. Data Management

All water chemistry samples results generatechbyiepartmerg Chemistry
Division are electronically transmitted to the Swud Water Quality Management
Program where they are incorporated into SID byddtabase management
coordinator. Field data (e.g., temperature, pssalved oxygen and conductivity
measurements) and sample custody information &agipn description, date and
time collected and depth) are recorded on starmkzatdorms and entered into SID
by program personnel. All data entered into Si®teansmitted electronically
into EPAs STORET database.

Sample results generated from the Survey of theNatLakes project are
managed by the EPA.

6. Data Analysis and Assessment

The data collected through the Targeted Lake W@trlity Assessment Project
are summarized through the use of general desaiptatistics (i.e., mean,
minimum, maximum) with comparisons made with regibnsimilar lakes or
reservoirs. Trophic status is assessed usinggbtaphorus, chlorophyll-a,
Secchi Disk Transparency. Temperature and disdaxggen data are presented
graphically by plotting measurements vs. depth.e¥tistoric data are available
for a lake or reservoir, water quality trends assessed by plotting concentrations
over time.

Due to their statewide significance, data for L&ekakawea and Devils Lake are
reduced and analyzed each year. For Lake Sakaktemeperature and dissolved
oxygen profile data are analyzed and reduced wsirngxcel based “Cold-water
Habitat” tool. The tool examines temperature aisdalved oxygen profile data,
determines the depths of the epilimnion, metalimpand hypolimnion, then
calculates the area of cold-water habitat thattexds the lake. For purposes of
this analysis, cold-water habitat is defined aasir the lake where the dissolved
oxygen concentration in the lake is equal to oaggethan 5 mg/L and the
temperature is less than or equal to 15° C. Titerion has been set for the
protection of cold-water fish species like rainbsmelt, rainbow trout, brown
trout and Chinook salmon.

For the Survey of the Nation’s Lakes study that e@sducted in 2007, the
Department is working with EPA in the analysis asdessment of data collected
in North Dakota. The Department is also workingmeratively with the states of
Montana, Minnesota, South Dakota and lowa in tteyars of data for natural
lakes in the Prairie Pothole Region of the cerglas.

7. Reporting

Results from each year’s targeted lake monitoriflgb& reported in the form of a
lake atlas report. In addition to introductoryamhation, such as the project’s
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purpose and sampling methods, the report will ikela short summary report for
each lake sampled. Information presented in tiitual lake summary reports
includes: 1) background information on the lakeeservoir (e.g., location,
physiographic/ecological setting, recreationallfaes, water quality standards
classification, historic and current fishery, anater quality monitoring history);
2) temperature and dissolved oxygen profile res8jtgeneral water quality
results, including a discussion of limiting nutrig) trophic status assessment;
and 5) water quality and trophic status trendkigforic data exist.

Each year the Department prepares a report sumngatize monitoring results
for Devil Lake. In addition to providing a summarfywater quality conditions
for the lake for the previous year the report pdegia summary of water quality
trends since the Department first started monigpnmn1995. The report provide
results for conductivity, chloride, sulfate, totedsolved solids, nutrients,
chlorophyll-a, Secchi Disk Transparency, dissolagggen, and temperature.

Other than providing informal summary reports taagement, no formal, peer
reviewed, report is prepared by the Departmentghatmarizes annual
monitoring results for Lake Sakakawea. If resosii@e available it is the
Department’s goal to prepare a comprehensive rejgsribing current water
quality conditions as well as trends in water gyali

8. Program Evaluation

While the primary focus of the Lake Water Qualitys&ssment Program has, and
will continue to be, targeted lake and reservoitawvguality monitoring and
assessment, the Department recognizes that stat@nobtabilistic sampling and
condition assessment is also a necessary compohigsnprogram. Targeted
sampling is necessary to support Section 305(l®sassent and reporting, Section
303(d) listing and de-listing decisions, water gyatandards development (e.qg.,
nutrient criteria and lake classification), anchéses management. As was stated
previously the Department recognizes 249 publiedaénd reservoirs for
assessment purposes. Of this total, 121 have mitoniog data, or so little
monitoring data, that water quality cannot be ass@s These remaining lakes and
reservoirs will be the target of monitoring andesssnent activities in the next 5-6
years. After that, the Department will developri@fitization and schedule
whereby lakes and reservoirs will be monitored asgkssed on a 5-10 year
schedule.

9. Implementation Plans and Schedule

Targeted Lake Water Quality Assessment Project

As was stated previously the Department recogriid@spublic lakes and
reservoirs for assessment purposes. Of this thi?dl have no monitoring data, or
so little monitoring data, that water quality cahhe assessed. These remaining
lakes and reservoirs will be the target of monitgrand assessment activities in
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the next 5-6 years. Immediate plans include tagyetonitoring and assessment
of a minimum of 15 lakes and reservoirs per yeathe next three years (2008-
2010) (Table 19). Depending on available resoyméditional lakes and
reservoirs will be sampled beyond 2010, until mbsot all the state’s lakes and
reservoirs have been sampled at least once (TapleAlter that the Department
will develop a prioritization and schedule wherdddyes and reservoirs will be
monitored and assessed on a 5-10 year schedule.

With ongoing concerns regarding their managemedtéth their statewide
significance, it is anticipated that Lake Sakakaamed Devils Lake will continue
to be monitored each year. To ensure that eaesl&kAPP are meeting
contemporary monitoring and assessment needs guthlec and management,
sampling sites, methods, frequency, and parameitise reviewed each year.

Survey of the Nation’s Lakes

The Department participated in the first Surveyhaf Nation’s Lakes in 2007.
Based in the EPA’s schedule, this probabilisticelged survey will be repeated
every 5-years (Table 19). The Department plamatticipate in subsequent
surveys and, if necessary, supplement the numbganobbilistic lake sites
chosen by the EPA to achieve and minimum sampéedis0 lakes for each
survey cycle.

Table 19. Implementation Schedule for the Lake Watr Quality Assessment Program.

Years
. —
Implementation Element 5833 d09932353823
O O O O O O O O O O o o o
AN AN AN &N AN &N N N &N N N N «N

Targeted Lake Water Quality Monitoring Project

Monitor and assess a minimum of 15 lakes and ressrv
each year for 3-years

Depending on available resources, conduct mongaaird
assessment on an additional 15-20 lakes each year

Implement a rotating schedule whereby priority fakad
reservoirs are sampled every 5-10 years

Conduct monitoring and assessment of Devils Lakelake
Sakakawea each year

Survey of the Nation’s Lakes

Lake sampling

Data analysis and reporting

Survey design

10. General Support and Infrastructure Planning

Current Program Support and Infrastructure

Current program support and infrastructure incluzbets and resources to
monitor, assess and prepare reports for 15 tardgted per year for the next
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three years as well as costs to sample Devils hakld ake Sakakawea. Current
program costs are estimated to be $85,000 withE feil field sampling, data
analysis and reporting and 0.25 FTE for laboratorglysis (Table 20).

Resource Needs and Support

It is anticipated that full implementation of thake Water Quality Assessment
Program will include the development and implemeoieof targeted lake
monitoring and assessment of priority lakes andruesrs on a 5-10 year
schedule, annual monitoring and assessment of fakakawea and Devils Lake,
and probabilistic sampling of a minimum of 50 lalkesl reservoirs every 5-years
as part of the Survey of the Nations Lakes stu@gst and resource needs for this
program are estimated to be $270,000 and reqrETES (Table 20).

Table 20. Current and Future Support and Infrastructure Costs for the Lake Water
Quality Assessment Program.

FTE w/ Full Annual Cost w/
FTE w/ Annual Cost PR . Al P“’gra”?
Implementation | Implementation
Current Current Program w/ Program
Resource Improvement, Improvement,
FTE Annual Cost | Improvement | Improvement | . . . .
(2011) (2011) including including
National National
Survey Survey
Staffing 1.0 $ 50,000 15 $ 85,000 2.0 $ 85,000
Operating $ 20,000 $ 50,000 $ 75,000
Laboratory
Staffing/Operating 0.25 $ 15,000 0.5 $ 50,000 0.5 $ 50,000
Contractor $ 60,000*
TOTAL 1.25 $ 85,000 2.0 $185,000 2.5 $270,000

* Contractor costs are for USGS assistance in implging the Survey of the Nation’s Lakes
sampling.

E. Missouri River Mainstem Monitoring Program

1. Monitoring Objectives

Monitoring objectives of the Missouri River Mainstévionitoring Program are
to: 1) provide data for trend analysis, generahulal characterization and
pollutant loading calculations; 2) assess benéfiga attainment for Section
305(b) reporting and Section 303(d) listing; 3) elep nutrient criteria; 4)
develop biological indicators for the mainstem Migs River using fish,
macroinvertebrate and/or periphyton and to useethadicators in biological
condition assessment of the Missouri River; andi&jtify water quality
problems.
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2. Monitoring Design

Current and Historic Program

The mainstem Missouri River in North Dakota corss@dttwo reaches. One reach
is from the Montana-North Dakota boarder downstréairake Sakakawea. This
reach extends upstream to Ft. Peck Dam in Montadanaludes the Yellowstone
River confluence in North Dakota. The second readknds approximately 89-
miles from Garrison Dam downstream to the upperarichke Oahe just south of
Bismarck, North Dakota. With an annual mean diy of 22,800 cubic feet

per second (period of record 1912-2003) the MigdRiwer is the largest river in
the state. Due to its size, the mainstem MissRiver presents unique

monitoring and assessment challenges.

Historically, monitoring on the mainstem Missouiv&® has been limited to flow
and chemical monitoring conducted by the US Geckddburvey. Flow gauging
sites are currently located on the Missouri RiteCalbertson, MT (06185500)
and at Bismarck (06342500). In addition therestage only stations on the
Missouri River at Buford (06329640), near Buforé3@9650), near Williston
(06330000), above Stanton (06339010), near St46&840700), near Hensler
(06340900), at Washburn (06341000), at Price (062@2, and near Schmidt
(06349700). Currently there is only one water fahonitoring station on the
Missouri River. The USGS’s North Dakota Water Rese Center conducts
water quality monitoring at the Bismarck site twper year. In addition to taking
field measurements for temperature, dissolved axygle and conductivity,
samples are collected and analyzed for general iskigrand trace metals.

From 2000 through 2003, EPA scientist from the I@iolatinent Ecology

Division Laboratory in Duluth, MN conducted resdaom the Garrison reach of
the Missouri River. The primary purpose of thisjpct, termed the Upper
Missouri River Pilot Project, was to research mdthand protocols which would
be used to assess water quality conditions of étiemis Great Rivers Ecosystem.
Resource populations targeted for methods developmeuded river shorelines,
river open water, river backwaters, in-channelngrahabitat, terrace forest
stands, and the upper Missouri River landscapeéicators targeted for methods
development included benthic macroinvertebratsh, fiabitat, water chemistry,
and landscape variables.

Based on the lessons learned and the methods gedatiuiring the Upper
Missouri River Pilot Project, in 2004 and 2005, E®Affice of Research and
Development launched the Environmental Monitorind Assessment Program-
Great Rivers Ecosystem Project (EMAP-GRE). Theepses of this project were
to: 1) estimate what proportion of the GRE, expedda river miles, are in good,
fair, and poor condition; 2) estimate the extena@diatic, floodplain, and riparian
habitat in the GRE; and 3) estimate the relativeartance of potential stressors
(e.g., flow modification, bank stabilization, netnts, metals, invasive species).
Included in the EMAP-GRE project was the MissouriéR. The focus of the
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EMAP-GRE project in North Dakota were the reachiemfGarrison Dam
downstream to Lake Oahe and upstream from Lakek&alaa to the North
Dakota-Montana border. Monitoring activities fdilBP-GRE in North Dakota
and Montana were contracted to the USGS North BaRettrict. In 2004 and
2005 staff with the Department assisted with feddhpling. A total of 22 sites
were randomly selected and sampled on the Misgauer in North Dakota.
Eight (8) were on the reach from the ND/MT boartetake Sakakawea and 14
on the reach from Garrison Dam to Lake Oahe.

Most recently, the department has been particigatinhe EPA-sponsored
National Rivers and Streams Assessment (NRSA)stéted earlier (see section
XIll. B. “Biological Monitoring and Assessment Pmagn for Rivers and Streams”
for a complete description), the NRSA is a probstid assessment of the
condition of the nation’s rivers and streams.

The NRSA design for 2008 and 2009 involves 61 ramgselected sites in North
Dakota, two were on the Missouri River.

3. Quality Assurance

Specific quality assurance procedures and plangatef the USGS’s flow
gauging and water quality sampling programs. Rerdpper Missouri River

Pilot Project, the Great River Ecosystem Survey,tae National River and
Streams Survey, the EPA has developed the fielctaipas manuals. These
manuals described the field protocols and dailyajpens for crews to be used in
these projects. In addition, field training was\pded to all crews participating in
these projects and a field audit was conductedRA gersonnel for each crew
participating in the Great River Ecosystem Survay the National River and
Streams Survey, to ensure field sampling and reygpprocedures were being
followed.

4. Core and Supplemental Water Quality Indicators

The core indicator that is currently being usedheyUSGS at most of the
mainstem Missouri River sites is river stage height the Missouri River at
Bismarck site, core indicators include stream stagkdischarge, field parameters
(temperature, pH, dissolved oxygen, specific cotahse) and water chemistry
(common ions, trace elements, nutrients), and oployll-a (Table 21).

For the Upper Missouri River Pilot Project, the &rRivers Ecosystem Survey,
and the National River and Streams Survey, cornganals include:
phytoplankton (diatoms and soft algae), zooplankihaacroinvertebrates, fish,
physical habitat, field measurements, and watemcttey (Table 22).
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Table 21. Current (C) Core Indicators Used by thaJSGS for Missouri River

Monitoring.
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5. Data Management

All stage and flow data and water chemistry samgselts generated by the
USGS North Dakota Water Resource Center are mariagée USGS and are
available through their National Water Informati®ystem (NWIS) web interface
at http://nd.water.usgs.gov/.

Sample results generated by the EPA for Upper Mis$tiver Pilot Project, the
Great Rivers Ecosystem Survey, and the Nationa¢iRind Streams Survey are
managed by the EPA’s Mid-Continent Ecology Divislaboratory in Duluth,
MN.

6. Data Analysis and Assessment

Data generated by the USGS are made available toublic through their NWIS
web interface. Users, including the NDDoH, can dimad the data in a variety
of formats. Although limited, the water chemistigta collected by the USGS are
used in water quality assessments that are repiortéeé biennial “North Dakota
Integrated Section 305(b) Report and Section 303&d)’
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Results generated by the EPA for Upper MissoureRRilot Project and the
Great Rivers Ecosystem Survey are being analyzedebizPA’s Mid-Continent
Ecology Division Laboratory in Duluth, MN.

7. Reporting

As stated previously, Missouri River data generéethe USGS North Dakota
Water Resource Center are made available throgb 8GS’s NWIS web
interface. These data are also published by tHe®J&ach year as part of the
annual “Water-Data Report.”

Results and analysis generated by the EPA for Ulgiesouri River Pilot Project
and the Great Rivers Ecosystem Survey will be ghblil and reported by the
EPA’s Mid-Continent Ecology Division Laboratory Buluth, MN.

8. Program Evaluation

Chemical Monitoring

Current USGS monitoring activities are considerad pf the “Ambient Water
Quality Monitoring Network for Rivers and Streanf{sée Section XIII.A. for
additional detail) and are considered inadequatagsessment of the mainstem
Missouri River. Monitoring on the Missouri River North Dakota consists of
nine stage only sites, two flow sites (one whichatually near the border in
Montana), and only one water quality site, locaeBismarck. Not only is the
spatial representation of monitoring inadequateHerMissouri River, but the
temporal representation of monitoring at the Bisthaite, based on two samples
per year, is also inadequate.

To address inadequacies in mainstem Missouri Rnanitoring as well with the
current “Ambient Water Quality Monitoring and Assegent Program”, the
USGS, the North Dakota State Water Commission t@department have
entered into a cooperative study to review anduataleach of their long-term
water quality sampling programs. The purposesisfstudy, which will be
conducted by the USGS, are to: 1) evaluate spatditemporal variability in the
existing data; 2) tends and loading estimates deeel from the historical “high-
low flow” and ambient monitoring data; 3) quantihe benefits of the data that
are currently being collected in relation to théadguality objectives of each
sampling program; and 4) determine and make recordat®ns for an efficient
state-wide sampling design for monitoring waterldyaonditions of rivers and
streams, including the mainstem Missouri River.

Biological Condition Monitoring and Assessment

The EPA has accomplished much in the way of dewedpmethods and
indicators for assessing the biological conditibthe nation’s “Great Rivers”,
including the Missouri River. What remains, is ttevelopment and
implementation of a monitoring design to assesbiblegical condition and
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aquatic life uses of the Missouri River in Northkddta. Given the limited reach
extent of mainstem Missouri River in the stateyarsy design which sets a
predetermined number of sites and selects santpkelsased on a predetermined
distance will likely be the most efficient use bétDepartment’s monitoring
resources. For example, if it is assumed thaethsr approximately 125 miles of
Missouri River in North Dakota, a sample site adliban of 25 sites would result
in a site every 5 miles of river length. Dependimgavailable resources, all 25
sites could be sampled in the same year, or saghptinld be allocated among
multiple years. To be consistent with indicatoeseloped, or under development
by the EPA, sites will be sampled for all of theecondicators used by the Upper
Missouri River Pilot Project and the Great Rivet®&y/stem Survey (Table 22).

9. Implementation Plans and Schedule

Chemical Monitoring

The implementation plan and schedule for chemiaatitoring on the mainstem
Missouri River are reflected in the “Implementati®lan and Schedule” for the
“Ambient Water Quality Monitoring Network for Riverand Streams” (see
Section XIIl.A. for additional detail). Based dmg implementation plan and
schedule, revisions to the state’s ambient watalitgumonitoring program are
planned in two phases. Due to the complexities@ated with sampling the
Missouri River, it is unlikely that enhanced monnihg on the Missouri River will
occur until the revised program is fully implemeahtéAssuming adequate
resources are available, this is scheduled to mmetime between 2013 and
2018.

Biological Condition Monitoring and Assessment

To accomplish the biological monitoring and assesgmbjectives of the
“Missouri River Mainstem Monitoring Program”, theepartment must first adapt
and refine sampling methods and protocols develbgdatie EPA for the Great
Rivers, including the Missouri River. The Departriheill also need to develop a
monitoring design that defines the minimum numbesites needed to assure that
samples are representative of current biologicatlitmns for the mainstem
Missouri River in North Dakota, both in terms ob$ipl extent and temporal
variability. Multimetric IBls and biological conton scoring thresholds
developed through the EPA Great Rivers Survey ardiational River and
Streams Survey will then be applied to samplesctdd to determine overall
aquatic life use support or biological conditiorg(egood, fair, poor). As stated
earlier, full implementation of a biological condit monitoring and assessment
program for the Missouri River is not expected 2®13, at the earliest (Table
23).
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10. General Support and Infrastructure Planning

Current Program Support and Infrastructure

Since there are currently no monitoring effortdwispect to the Missouri River
conducted by the Department, there no current esstsciated with sampling,
analysis, data management, and reporting actiasssciated with the biological
monitoring and assessment program currently akolctd staff within the
Department (Table 24).

Table 23. Implementation Schedule for the MissourRiver Mainstem Biological
Monitoring and Assessment Program.

Years
Implementation Element 8829838833
O O O O O O O O O o o o
N N N N N N N N N AN AN N

Biological Monitoring and Assessment

Adapt and refine existing monitoring and assessmmthods
and protocols developed by the EPA for the GreaeRi
Survey and/or National River and Streams Survey

Develop sample design and final implementation dalee

Conduct mainstem Missouri River biological monibayiand
assessment.

Table 24. Current and Future Support and Infrastructure
Costs for the Missouri River Mainstem Monitoring and
Assessment Program.

Current FTE w/ Annual Cost
Current
Resource FTE Annual Program w/ Program
Cost Improvement | Improvement
Staffing 0 $0 0.5 $ 25,000
Operating $0 $ 50,000
Contractor $0 $ 30,000*
TOTAL 0 $0 0.5 $ 105,000
* Includes cost for laboratory analysis of macr@rebrate and periphyton

samples.

Resource Needs and Priorities

Chemical Monitoring

It is expected that costs associated with full ienpént of the Department’s
Ambient Water Quality Monitoring Program will inae sites on the mainstem
Missouri River and that the costs associated wirating these sites will be
reflected in future support and infrastructure rsefed the “Ambient Water
Quality Monitoring Network for Rivers and Strean{ste Section XIIL.A. for
additional detail).
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Biological Condition Monitoring and Assessment

It is anticipated that full implementation of theartment’s mainstem Missouri
River biological condition monitoring and assessty@ngram will require 0.5
FTEs and cost $105,000 each year (Table 24). plvgsible that costs and
personnel associated with this program could bleidted] with the Department’s
other biological monitoring and assessment progr@es Section XIII.B. for
additional detail). However, due to its size amel tinique challenges sampling
the Missouri River poses, it is anticipated thatiadnal resources will be needed
to meet program objectives.

F. Fish Tissue Contaminant Surveillance Program

1. Monitoring Objectives

The primary objectives of the Fish Tissue Contamirg&urveillance Program are
to: 1) protect human health by monitoring and asegshe status and trends of
commonly found toxic compounds in fish from theastalakes, reservoirs, rivers,
and streams; 3) use these data to develop andfiseu@mnsumption advisories;
4) assess fish consumption use attainment for@e805(b) reporting and
Section 303(d) listing; and 5) identify water qtyaproblems due to the toxic
effects of contaminants on the ecological healtthefstate’s aquatic resources.

While not specifically a part of the Fish Tissuen@oninant Surveillance
Program, a secondary objective is to monitor asésshuman exposure of
contaminated fish. For example, methylmercurynewn a neurotoxin at
elevated doses and polychlorinated biphenyls (P@Bsgonsidered carcinogenic
to humans. In addition, there is recent evideheaédiets rich in selenium may
mitigate the toxicological effect of methylmercyRalston 2008 and Peterson, et
al. 2009).

2. Monitoring Design

Historic Program

The Department has maintained an active fish tissmgtoring and contaminant
surveillance program since 1990. As part of thegpam, individual fish tissue
samples were collected from selected lakes, ressrand rivers throughout the
state and analyzed for methyl-mercury. For exampl2004, the Department
cooperated with the North Dakota Game and Fish gt Fisheries Division
in the collection and analysis of 700 fish tisslegsamples from 24 lakes and
reservoirs, including Devils Lake and Lake Sakakawe

The Department has also participated in samplinghi® National Fish Tissue in
Lakes Survey. Eight lakes were selected in Nodkdia as part of the national
probability survey of 500 lakes and reservoirsmgling took place from 2000
through 2003.
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Current and Future Program

The current and future monitoring program descritec build upon the
Department’s highly successful historic monitorprggram. The program will
continue to focus on those specific waterbodiesfeshdspecies currently under
fish consumption advisories for methylmercury, eséy targeted game fish
species (e.g., walleye, northern pike, white bgasow perch, channel catfish) in
Devils Lake, Lake Sakakawea, Lake Oahe, the Mis&iuver and the Red River.
These data will provide a tool to assess the sttd trends in methylmercury
contamination in fish in these important statedisds. The goal will be to collect
a representative sample of fish (3-5 individualsgpecies per size class) from
each waterbody once every five years. Total mgnaill be analyzed from all
fish collected from these waters. In additionubsample of fish collected will
also be analyzed for trace elements (includingsahe), PCBs, and selected
pesticides (e.g., chlordane, DDT, DDD, DDE, et&)merging contaminants of
concern (e.g., polybrominated diphenyl ethers [PBp®ill be added to the list
when analytical capability by the Department’s Liatory Services Division
becomes available.

In addition to fish contaminant sampling of thatsts significant waterbodies,
the Department will continue to monitoring the etatremaining lakes, reservoirs,
rivers and streams through a combination of tacgséenpling and probabilistic
sampling. The Department will continue to oppoistinally collect fish from
lakes and reservoirs as part of North Dakota Game=gsh Department (NDGF)
routine fish survey work. The Department workssely with the NDGF'’s six
district fisheries biologists in the selection amilection of fish from a number of
small to mid-sized lakes and reservoirs each y@mce again, total mercury will
be analyzed from all fish collected from these wateith a subsample of fish
analyzed for trace elements, PCBs, and selectditides. Emerging
contaminants of concern (e.g., PBDES) will be addethe list of analytes for
these waterbodies in the future.

Eventually, the Department would like to implemargrobabilistic sampling
design as part of its fish tissue contaminantsesliance program. This program
will likely focus lakes and reservoirs first, then perennial rivers as a separate
assessment population. In order to provide undiasémates of contaminant
levels in fish across the state it is also likélgtt30-50 lakes or reservoirs will be
randomly selected and sampled across the statedBa available resources, all
30-50 lakes and reservoirs may be sampled durmgdime year or may be
sampled during multiple years. Sampling may aksdirbited to one size class
and fish species or include multiple size classekfish species. Since this
program is intended as a statewide survey, fisméisnalysis will consist of as
many contaminants as possible, including total ongrdrace elements, PCBs,
and selected pesticides.
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3. Quality Assurance

A Quality Assurance Project Plan (QAPP) is devetbaed updated annually for
the “Fish Tissue Contaminant Surveillance Progra@dmponents of the QAPP
include: 1) a description of responsibilities; 2talled monitoring design, 3)
standard operating procedures, including sampl®dygprocedures; 4)
procedures for annual field audits; 5) proceduoeshe collection and analysis of
QA samples (e.g., duplicate samples, laboratoiy sgiples); 6) procedures for
equipment inspection and maintenance; 7) procedargprogram assessment
and corrective actions; and 8) data review, vallaeand verification
requirements. Components of the monitoring desidjrinclude: the
waterbodies, fish species, and size classes tdrgatsampling; 2) the number of
samples collected per waterbody, fish species @edctass; 3) sampling
personnel and gear; and 3) the contaminants armhlyze

4. Core and Supplemental Water Quality Indicators

Current core indicators sampled and analyzed imtissues include methyl-
mercury, trace elements, select organochlorinequess, and PCBs (Table 25). It
is anticipated that in addition to the currentdfetore indicators, PBDES,
pharmaceuticals and personnel care products (PB@syioxins will be sampled
in the future.

Table 25. Current (C) and Future (F) Core Indicatas Used By the Fish
Tissue Contaminant Surveillance Program.
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5. Data Management

All sample results generated by the Departrsdrdaboratory Services Division,
including fish tissue contaminant results, aretetgcally transmitted to the
Surface Water Quality Management Program wheredheyncorporated into
SID by the database management coordinator. Saruptedy information (e.g.,
waterbody description, date and time collectedectbn method, tissue type,
species, length and weight) are recorded on stdizgar forms and entered into
SID by program personnel. All data entered intid 8te transmitted
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electronically into EPA STORET/WQX database.

6. Data Analysis and Assessment

Data generated through current and future fisluéistirveillance monitoring
projects will be utilized to identify the statusdaimends of contaminants in fish.
Data will be statistically analyzed to determirentls and average concentrations
of contaminants in fish tissue on a statewide,arg, and/or waterbody specific
basis.

Methyl-mercury data are also used to issue, orsareaded basis, species-specific
fish advisories for the staserivers, streams, lakes and reservoirs basedkn ri
based consumption levels. The approach compagesstimated average daily
exposure dose for specific waterbodies and sp&ziE®As recommended
reference dose (RfD) for methyl-mercury. Usingstheelationships, fish tissue
data are interpreted by determining the consumpata(e.g., two meals per
week, one meal per week or one meal per month)atbald likely pose a health
threat to the general population and to sensitojgufations (i.e., children or
pregnant or breast-feeding women). In additioth&current mercury advisory,
the Department expects to use risk-based valuesttier contaminants (e.g.,
PCBs, chlordane, DDT) in the future.

Currently, only methyl-mercury data are used inawvguality assessments for the
“North Dakota Integrated Section 305(b) Report Sedtion 303(d) List.” Fish
consumption use, based only on methyl-mercury datsgsessed for the state’s
rivers, streams, lakes, and reservoirs. Fish gopson use is assessed using the
procedures described in the “Water Quality Assessidethodology for Surface
Waters” (NDDoH 2008).

7. Reporting

The methyl-mercury data collected through this progare used in water quality
assessments that are reported in the biennial hN@akota Integrated Section
305(b) Report and Section 303(d) List.”

Currently, the Department’s fish consumption adwisse updated on an as needed
basis and is published on the Department’s welasite
http://www.ndhealth.qov/IWQ/SW/Z7 PublicationsPublic health outreach and
risk information will also be developed with fishrsumption advisory messages
matched to specific populations within advisoryaate These risk reduction
strategies will take into account ethnic differemcenformation source,
perception about safety and health risks, and ecopsan patterns. Information
will be developed and distributed regarding howetduce risk by eating or
avoiding certain kinds of fish and by eating smdileh. The goal of this
information is to help people understand that teay reduce their risk of eating
contaminated fish while not necessarily decreasiegamount of fish eaten.
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8. Program Evaluation

The Fish Tissue Contaminant Surveillance Progranoaitoring goals and
objects are articulated through the program’s @Qualssurance Project Plan
(QAPP). Each year the program is evaluated an@&RP/workplan is revised,
as needed, to reflect current and anticipated progreeds. Health Department
managers and staff, including epidemiologists anchen and children health
professionals, review the QAPP/workplan and proveselback on data needs for
advisory purposes and program evaluation. Othem@&gs (i.e., US Fish and
Wildlife Service and North Dakota Game and Fish &gpent) are also asked to
review the workplan.

Currently, fish tissue sampling is limited to lake® reservoirs throughout the
state that are sampled by the North Dakota Gamé&mhdDepartment Fisheries
Division as part of its routine fisheries managetamivities (e.g., population
surveys). And with the exception of a few speriakstigations, samples are only
analyzed for methyl-mercury. The goals and obyestiof an enhanced fish tissue
surveillance program would be to achieve statewalarage of fish tissue
sampling, including rivers and streams, and wondiuide analysis of additional
contaminants such as heavy metals, pesticidestard @rganic compounds (e.g.,
PCBs, PBDEs, pharmaceuticals and personal careigigcand dioxin). To
achieve this goal, the Department will need to enpént a combination of target
sampling, focusing on specific waterbodies and amimiants, as well as a
probabilistic sampling design.

Current gaps in the program involve a lack of adéguesource for monitoring
(i.e., personnel, travel, equipment, and supples)ple analysis, and data
analysis and reporting.

9. Implementation Plans and Schedule

Targeted Fish Tissue Lake, Reservoir, River anga®trMonitoring

The program will continue to focus on those speaifaterbodies and fish species
currently under fish consumption advisories for mgghercury, especially
targeted game fish species (e.g., walleye, nortpiken white bass, yellow perch,
channel catfish) in Devils Lake, Lake Sakakawe&el@ahe, the Missouri River
and the Red River (Table 26). These data will gl®a tool to assess the status
and trends in methylmercury contamination in fislthese important state
fisheries. The goal will be to collect a repressime sample of fish (3-5
individuals per species per size class) from eaatesvodies once every five
years. Total mercury will be analyzed from alhfisollected from these waters.
In addition, a subsample of fish collected willatse analyzed for trace elements
(including selenium), PCBs, and selected pestididas, chlordane, DDT, DDD,
DDE, etc.). Emerging contaminants of concern (€BDEs) will be added to the
list when analytical capability by the Departmert&horatory Services Division
becomes available.
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In addition to fish contaminant sampling of the&®significant waterbodies, the
Department will continue targeted monitoring of dtate’s remaining lakes,
reservoirs, rivers and streams. As necessarfépartment will continue to
opportunistically collect fish from lakes and rea®rs as part of North Dakota
Game and Fish Department (NDGF) routine fish suwesk. The Department
works closely with the NDGF's six district fishesibiologists in the selection and
collection of fish from a number of small to mid«sd lakes and reservoirs each
year. Once again, total mercury will be analyzednf all fish collected from
these waters with a subsample of fish analyzettdoe elements, PCBs, and
selected pesticides. Emerging contaminants oferon@.g., PBDES) will be
added to the list of analytes for these waterboidid¢ise future.

Table 26. Implementation Schedule for the Fish Tgie Contaminant Surveillance
Program.

Years
Implementation Element 8332093838533
O O O O O O O O O O o o
AN AN N N N N N N N N N

Targeted Fish Tissue Monitoring Project

Conduct targeted fish tissue monitoring for mettefdoury from
the state’s important fisheries (e.g., Devils Lalake Sakakawea,
Lake Oahe, Missouri River, and the Red River) aanay five
years.

Conduct targeted fish tissue monitoring for additib
contaminants from the state’s important fisheries.

Conduct targeted fish tissue monitoring for mettedoury and
other contaminants from additional priority lakesservoirs, rivers
and streams as needed.

Based on results of targeted methylmercury momitprupdate
state fish consumption advisory.

Probabilistic Fish Tissue Monitoring Project

Develop probabilistic sampling design for fish tiscontaminants
for the lakes and reservoirs across the state.

Implement probabilistic sampling design for fiséstie
contaminants for the lakes and reservoirs acrassttte.

Update statewide fish consumption advisory for $aded
reservoirs.

Develop probabilistic sampling design for fish tiscontaminants
for the rivers and streams across the state.

Implement probabilistic sampling design for fiséstie
contaminants for the rivers and streams acrosst#te.

Update statewide fish consumption advisory formwend
streams.

Human Exposure Assessment

Develop sampling design to assess human risk tosexp to
mercury in sport and commercial fish.

Implement human mercury exposure risk assessmemitanog.

Based on results of human risk assessment morgtadjust fish
consumption advisory for sport caught fish in Ndpkota.
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Probability-Based Fish Tissue Lake, Reservoir, Rared Stream Monitoring

In the future, the Department plans to implemeptababilistic sampling design
as part of its fish tissue contaminants surveikgpogram (Table 26). This
program will likely focus lakes and reservoirs fithen on perennial rivers as a
separate assessment population. In order to prandiased estimates of
contaminant levels in fish across the state itde hkely that 30-50 lakes or
reservoirs will be randomly selected and sampledsacthe state. Based on
available resources, all 30-50 lakes and reservnoag be sampled during the
same year or may be sampled during multiple ye&enpling may also be
limited to one size class and fish species or ohelonultiple size classes and fish
species. Since this program is intended as angtiesurvey, fish tissue analysis
will consist of as many contaminants as possiblduding total mercury, trace
elements, PCBs, and selected pesticides.

Human Exposure Assessment

While not specifically a part of the Fish Tissuen@ominant Surveillance
Program, a secondary objective of the program mdaitor and assess human
exposure of contaminated fish (Table 26). For eplapmethylmercury is known
a neurotoxin at elevated doses and PCBs are coedidarcinogenic to humans.
In addition, there is recent evidence that dietls m selenium may mitigate the
toxicological effect of methylmercury (Ralston 20&&d Peterson, et al. 2009).

10. General Support and Infrastructure Planning

Current Program Support and Infrastructure

Since sampling, analysis, data management, andtirgpactivities associated
with the fish tissue contaminant surveillance paograre currently allocated to
multiple staff within the Department it is diffiduio make precise estimates as to
the total cost of this program. Current ambienhitaring and assessment
program expenditures are estimated at $ 31,000008h FTEs. This estimate
does not include staffing and resources providethéyNorth Dakota Game and
Fish Department for the collection of fish. TaBleéprovides a summary of the
estimated costs of the Department’s current progranvell as the costs
associated with full implementation of a revisedgram.

Resource Needs and Priorities

It is anticipated that full implementation of the@artment’s fish tissue
surveillance program will require 2.0 FTEs and &&20,000 each year of its
operation (Table 27). It is possible that cost$ personnel associated with the
human exposure assessment could be included veitbepartment’s other
human health assessment programs, however, dhe tmique challenges, laws,
and regulations associated with human exposuressseat, it is anticipated that
additional resources will be needed to meet ahefprogram’s goals and
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objectives.

While improving the efficiency and analytical capiyp of the Division of
Laboratory Services to conduct fish tissue analigseshigh priority, developing a
probabilistic sampling design for fish tissue moriitg across the state is a
medium priority and human exposure assessmeribis priority (Table 6).

Table 27. Current and Future Support and Infrastructure Costs for the Fish Tissue
Contaminant Surveillance Program.
ETE w/ Annual Cost FTE w/ Full Annual Cost w/
Program Full Program
Program w/ Program . .
Implementation | Implementation
Current Current Improve_n_1 ef“ Improve_n_1 ef“ Improvement Improvement
Resource (Probabilistic | (Probabilistic | . . ’ . . ’
FTE Annual Cost ; ; including including
Design and Design and Human Human
Enhanced Lab | Enhanced Lab
Capability) | Capability) | =XPosure 2
Assessment Assessment
Staffing 0.10 $ 6,000 1.0 $ 60,000 2.0 $120,000
Operating $ 10,000 $ 30,000 $ 50,000
Laboratory
Staffing/Operating 0.25 $ 15,000 0.5 $ 30,000 1.0 $ 60,000
TOTAL 0.35 $ 31,000 1.5 $120,000 3.0 $230,000
G. Wetland Monitoring and Assessment Program

1. Monitoring Objectives

Wetlands are often ignored in state water qualiyitoring and assessment
programs. However, with more than 2.5 million aooéwetlands in the state, the
Department believes wetland monitoring and assessshe@uld be an important
component of its overall water quality monitoringdeassessment strategy. The
primary objectives of the Wetland Monitoring andsAssment Program are to
develop biological indicators and assessment metbggks for wetlands and to
use those indicators and methods to monitor aresasgetland condition at
varying spatial scales (e.g.,. individual wetlawdtland complex, watershed,
ecoregion). Secondary objectives of the Wetlanaikdoing and Assessment
Program are to: 1) refine and apply these methmdsdluate the effectiveness of
wetland mitigation and restoration programs angegts; and 2) support the
development of water quality standards for wetlands

2. Monitoring Design

EPA recommends wetland assessment projects ulerdeetiered approach in the
form of landscape assessment (level I), rapid assest (level 1), and intense
assessment (level 11l) (U.S. EPA 2006, Kentula 30(Hecent studies have
successfully used this methodology to determindandthealth (Brooks et al.
2004, Wardrop et al. 2007). Each level of assessprevides the resource
manager with wetland condition information with yiag levels of accuracy.
Since most level | assessment methods are largky lemdscape assessments
based on remote sensing data (Phillips et al. 20@4, et al. 2007, Wardrop et al.
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2007), they are considered the least accuratey dlse require fewer resources
and are generally less costly to implement. Omaelkbped, level | assessments,
using remote sensing, require no field work andlmdone from an office.
These assessments are typically general assessmariding to give the
surveyor a first glimpse into the landscape coaditf wetlands in an area.

Level Il assessment methods, on the other haed;@rsidered the most accurate
since they require field data collection at thelared scale. Level lll assessment
methods are also resource intensive and quiteydosithplement.

Recent efforts to establish level Il wetland assesg methods have come in the
form of rapid assessments (Mack et al. 2001, Cobinal. 2008). Rapid
assessment methods are less time and financisdiysive than level Il methods
utilizing IBI's; however, the information is lesgt@iled. Rapid assessments can
be used where level Ill surveys are not possib®@expensive to conduct.
Rapid assessments are meant to give a rapid grdbhad assessment of wetland
condition, and identify possible stressors to tladidocommunities.

Since the early 1990’s the Department has beeweaictithe development of
wetland monitoring methods and sampling desigressess the quality (i.e.,
biological integrity) wetland resources acrossdtage. In particular, the
Department has developed an active research pragreatiaboration with
academic partners at North Dakota State Univeasitythe University of North
Dakota to monitor and assess wetlands.

Working in collaboration with its academic partnele Department now has
available assessment methods for each level oamgthssessment. The
following is a brief description of methods whicave been developed for each
level of wetland assessment.

Level Ill

Since it's beginning, the key to the developmerthefDepartment’s Wetland
Monitoring and Assessment Program has been thdagawent of biological
indicators which can be used as a level lll wetlassessment tool for assessing
the ecological condition of wetlands. While therelepment of widely applicable
and robust indicators for macroinvertebrates haswith limited success, the
development of an index of biological integrity [iBor wetland plants has been
extremely successful.

DeKeyser et al. (2003) developed an IBI for seasae#dands in the Prairie
Pothole Region (PPR) that is termed the Index ahPCommunity Integrity
(IPCI). An IPCI was also developed to quantitelynvassess the condition of
temporary and semi-permanent wetlands of the Nas$tevn Glaciated Plains
(NWGP) ecoregion of North Dakota (DeKeyser 2000bitiand DeKeyser 2003).
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The IPCI for temporary, seasonal, and semi-perntamettands was further
evaluated over a wider variety of disturbancesalfatger geographic area
including sites in the Northern Glaciated Plain&@ and sites in other sub-
ecoregions of the NWGP in northeastern MontanaNorth and South Dakota
(Hargiss 2005, Hargiss et al. 2008). These IBisraav be applied in level lli
assessments throughout the Northern GlaciatedsPdaia Northwestern Glaciated
Plains ecoregions of North Dakota, South Dakotd,Montana.

Level Il

The level Il, North Dakota Rapid Assessment MetDRAM), was developed
by researchers at North Dakota State UniversityiferMissouri River Coteau
Regional Wetland Assessment Pilot Project (seeljglidargiss 2009). The
NDRAM incorporates metrics from other rapid assessmrmethods for wetlands
currently being used around the nation, as wethasacteristics specific to the
Prairie Pothole Region (Mack 2001, Collins et &0&). The NDRAM assesses
the three factors needed for a site to be congidereetland: hydrology; hydric
soils; and hydric vegetation (Tiner 1999). It taketo account physical and
biological characteristics of a site, as well asssors affecting the site.

The NDRAM can be used to predict wetland conditismg a rapid process for
temporary, seasonal, or semi-permanent wetlandssazampleted with a general
walking survey. The NDRAM is conducted by walkimgund the wetland
observing the vegetation, land use, managementyirdlogic features. This
information is then used to complete the NDRAMdi&rm.

The first step to completing the NDRAM involvedifiy out a general site
description, land owner and land use informationoant and type of cover, and
filling out a site map. This information may bestid during return visits to the
site to determine trends and changes at the Elie.portion of the NDRAM used
to determine the final score utilizes a three mstsystem. The three metrics used
are: 1) buffers and surrounding land use; 2) hydygl habitat alteration, and
development; and 3) vegetation. Metric 1 is w@@hpoints and includes two
parts: 1a) average buffer width; and 1b) intensitgurrounding land use. Metric
la calculates the average buffer on a scale freonlO points ranging from very
narrow (<10 meters wide around the wetland) to W&flemeters or more). Metric
1b assesses the intensity of surrounding land miseszale from 0 to 10 points
ranging from high (urban area or row crop) or Vewy (native prairie and/or light
to moderate grazing).

Metric 2, which assesses hydrology, habitat ali@ematnd development, is worth
a total of 57 points, and includes 6 sections:s2dstrate/soil disturbance; 2b)
plant community and habitat development; 2c) hahitaration and recovery
from current and past disturbance; 2d) manager@ehtnodifications to natural
hydrologic regime; and 2f) potential of wetland¢ach reference (native)
condition for the area. Metric 2a is worth a paiv points and asks the rater to
assess the soil/substrate disturbance on a soateuindisturbed to recent or no
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recovery. Metric 2b is potentially worth 12 poiatisd assesses the plant
community and habitat development on a scale froor o excellent. Metric 2¢
assesses habitat alteration and recovery on afssalenost suitable to recent or
no recovery and is worth a potential 10 points.triM&d assesses the
management techniques used at a site and is waints. Management
techniques are rated on a gradient starting withped sites as the 0 points
valued, restored, CRP, idle, or hayed areas & thant level and burned or
moderately grazed areas at the 4 point level. iM2& assesses modifications that
have occurred within the wetland basin. It is Wwatpotential 12 points and rates
sites on a scale from no modifications to recemtarecovery. Metric 2f assesses
the potential of a wetland for a potential 12 ppioh a scale from no potential to
excellent potential.

Metric 3 assesses the vegetation of a site, iswapotential 23 points and
encompasses two parts: 3a) invasive species; gnuv8kall condition. Metric 3a
has a potential three points possible for a siseabof invasive species, but it is
possible for a site to lose 3 points if invasives extensive (covering >75% aerial
cover). Metric 3b is worth a potential 20 pointglaates sites on a condition
gradient from very poor to very good.

Scores for each metric are added to produce asobaé between 0 and 100. A
score of 0 is indicative of a site in very poor dion, while a score of 100
indicates a native condition reference site.

Level |

While an IBI approach to wetland assessment usiedRCI can provide very
precise information on the biological conditionirdividual wetlands or
populations of wetlands within regions (e.g., wstteds or ecoregions), it does
require the use of personnel skilled in wetlanahpidentification and can be
costly to implement, especially on large regiomalss. In order to find a wetland
assessment method that is less costly to implertrenDepartment has also
collaborated with NDSW$ Soil Sciences Department to develop a regioraésc
wetland assessment methodology using satellite tedyngensed data and GIS
tools. This approach was developed by assembdihigration and verification
IPCI data from wetlands sampled previously and faggimulti-spectral Landsat
Thematic Mapper ™ and Enhanced Thematic Mapper (E13dtellite data. The
result, termed the Landscape Wetland Condition #ssent Model (LWCAM) is
used to predict wetland condition through the 39818 software (Mita et al.
2007).

The LWCAM uses LANDSAT TM and ETM+ satellite data @ means of
classifying, mapping, and quantifying landscapel laover components.
Wetlands are assessed as a data point represargingle landscape. A 0.283
km? (300m radius extent) buffer is delineated fromdhater of each wetland
(Figure 3). Landscape characteristics (i.e., wstare then analyzed within this
buffer. A three-year temporal-scale analysis .(2002, 2003, 2004 map years)
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is generally selected to allow for the comparisbdifferent wetland landscapes
or the same landscape model at different timesd$é@ape pattern metrics are
derived from land cover components within the laage extent using the
ArcView-for-FRAGSTAT program.

LWCAM data are analyzed according to the systend byeMita et al. (2007).
The landscape metrics are quantified in termseirtdividual patches, classes
(specific land cover), and the landscape unitwbale. Metric values at the class
level are computed by summing and averaging ovg@a#thes of the same type,
while landscape level metrics are summarized frtassclevel information. A list
of metrics for the LWCAM can be found in Table 2Based on the metrics,
wetlands were grouped according to condition of d&;determediate, and Poor
(Figure 4). Intermediate wetlands are further ssed into trending towards
Good or trending towards Poor based on habitatrfesgation characteristics.

The 2000 Landcover Map of WPATree Wetland Landscape Unit
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S
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Figure 3. 300-meter Buffer of Land Use for a Sampl Wetland Delineated for the
LWCAM.

Table 28. Metrics Used for the LWCAM.

Metric Definition Description

LPI Largest patch index % of landscape that thgelstrpatch comprises

C%LAND | Core area percent of| Core area in each patch type (land cover) as a tdtaf
landscape landscape area

NPA Number of patches | Number of patches per unit area of the landscape
per area
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SAMPLED WETLANDS

'

Yes CY%LAND > 75% No
LPI > 70%
v v
GOOD WETLANDS OTHER WETLANDS
No CY%LAND < 30% Yes
| LPI < 20%
INTERMEDIATE POOR WETLANDS
WETLANDS
NPA< 0.5 NPA> 0.5

GOOD WETLANDS POOR WETLANDS

Figure 4. Diagram of Good, Intermediate, and Poobesignations According to
the LWCAM Model (Mita et al. 2007).
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Regional Scale Wetland Assessment Pilot Project

The current trend in wetland assessment is in usimgbabilistic sampling
design coupled with multi level assessment (levié] &nd 1ll) to evaluate the
condition of wetlands within an area (Hychka e&l07, Stevens and Jensen
2007, Wardrop et al. 2007). This approach wasempinted in North Dakota
through a regional-scale wetland assessment pibjeqt (Hargiss 2009). The
purposes of this project were to: 1) assess thediaal condition of wetlands on
a large geographic scale using a probabilisticystie$ign to select and sample
wetlands; and 2) apply the plant IPCI (level INDRAM (level 1), and LWCAM
(level 1) assessment methods to independently sisgettand condition. Due to
the high density of wetlands within this area, shely area for this pilot project
was a 2,500 kfregion within the Missouri Coteau level IV ecoms of North
Dakota (Figure 5). Results of this regional agsesd will be used to evaluate the
probabilistic sample design as well as the proscamd of each assessment
method.

.mm

|

Figure 5. Regional Wetland Assessment Pilot ProjeStudy Area (outlined in red)
Within the Missouri Coteau Ecoregion of North Dakog.
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National Survey of the Nation's Wetlands

In 2011, the department will be participating ie tBPA-sponsored National
Wetland Condition Assessment (NWCA). The NWCA rababilistic
assessment of the condition of the nation’s wetardl is designed to:

» Determine regional and national ecological intggoitwetlands;

* Help build state and tribal capacity for monitoriugd assessment and
promote collaboration across jurisdictional bouretgr

» Achieve a robust, statistically-valid set of wetlashata; and

» Develop baseline information to evaluate progreademwith wetland
protection and restoration programs.

The NWCA is one in a series of water assessmeintg benducted by states,
tribes, the EPA and other partners. In additiowétlands, the water assessments
will also focus on coastal waters, lakes and riaerd streams in a 5-year
revolving sequence. The purpose of these assessmdatgenerate statistically
valid reports on the condition of our nation’s watesources and identify key
stressors to these systems.

Working in collaboration with States and Tribes ARfas identified three main
objectives of the NWCA:

* To produce a national report that describes thétgud the nation’s
wetlands;

» To assist states and tribes implement wetland mong and assessment
programs that will be used to guide wetland manampolicies and
project decision-making; and

* To advance the science of wetlands monitoring asdssment.

The sampling design for the NWCA is a probabiligsbd network of wetlands
sampling sites that will provide statistically whestimates of condition for a
population of wetlands with known confidence. TH&/CA is designed using
modern survey techniques and all sample sitesedeeted at random to represent
the condition of wetlands across the country.

The NWCA is intended to be a compliment to the W and Wildlife Service’s
Status and Trends Report. Every five years thé&ids and Wildlife Service
publishes a Status and Trends Report that docurtrentss in the acreage of the
nations’s wetlands. The NWCA will establish a biageassessment of condition
for some wetlands types. Taken together, theseeffoots will provide decision
makers with scientifically-defensible informationaimenting the current status
of both wetland quantity and quality in the US.

As part of its long-term biological monitoring aadsessment program the
Department will continue to support and participatéhe rotating Survey of the
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Nation’s Waters program. Following the 2011 NWQ#ddased on the 5-year
rotating cycle, wetlands will be sampled again@@ and 2021. It is expected
that there will be enough wetland sites selectetisampled in 2011 to ensure
statewide condition estimates with 90 % confiderntel0 %. In subsequent
surveys, the Department will ensure there areast 180 sites selected and
sampled within the state to achieve 90 % confideric&0 %. For example, if
the national survey in 2016 and 2021 only inclugi@sandomly selected sites in
North Dakota, the Department will select and sanapl@dditional 20 sites.

Prairie Pothole NWCA Intensification Project

As a compliment to the National Wetland ConditiossAssment (NWCA), the
Department has received Region 8 Wetland ProgravelDement Grant funding
to conduct and intensification study within theiReaPothole Region (PPR).
Working in collaboration with researchers at Ndbdkota state university the
purpose of this project is to intensify the methadsalysis, and results of the
NWCA within the PPR of North Dakota. This will aecomplished by: 1)
assessing the NWCA wetlands selected with threediieegional specific
assessment methods; 2) developing models relatistirgg wetland assessment
data from regional studies to ecosystem servicespi@paring the NWCA
data/results to the regional specific methods degalts; 4) increasing NWCA
sample size, if needed; 5) collecting additionaadhat will aid in deriving
ecosystem services and identify possible issuasegtto human health; and 6)
calibrating/validating an ecosystem service coti@iamodel to correspond with
the data obtained from the national survey.

During years 1 and 2, existing biological, physieasdd chemical data obtained
from the Department, NDSU, US Geological Surveyturs Resources
Conservation Service, and the US Army Corps of &egjis will be correlated to
obtain an estimate of ecosystem services provigdeHR wetlands at varying
biologic conditions. Additional biological sampdjrof the plant community with
the Index of Plant Community Integrity (IPCI) wile completed to develop
relevant correlations between existing data (egetate soil carbon data to IPCI
results). If needed, additional sample sites belidentified utilizing EPA
protocols used in the NWCA. Sampling of the NWCathand sites during year
2 (2011) will utilize the national survey methodsconjunction with a three tiered
regional condition assessment method developeithéoPPR of North Dakota
(Hargiss 2009). A comparison between the datamddarom regional and
national methods will be completed in years 2 an@id relationships between
data, wetland condition, and ecosystem servicedaged will be reported in year
3.

EPA Region 8 Wetland Program Development Grant Edri®fojects

Through funding provided by EPA Region 8 Wetland/&epment Grants the
Department collaborated with NDSU and UND in thenptetion of several
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wetland monitoring and assessment related projddts. following is a summary
of these projects.

Remote Integrated Assessment and Monitoring fotiNDakota Agricultural
WetlandgSmith et al. 2008) — The purpose of this proyeas to develop and test
methods to assess wetlands in a watershed contiextg the National Wetland
Inventory and GIS data (elevation, geology, hydygland vegetation) a model
was developed which can be used to evaluate wetlaofides at the watershed
scale. Results of the project also demonstratedtaod for wetland restoration
targeting and the evaluation of functional attrézuof prairie pothole wetlands
and their potential impact to navigable waters wagershed.

Assessment of Wetland Plant Communities Locatétkestored PrairigParadeis
2008) - The goal of this study was to evaluate species ositipn and the
physical characteristics of wetlands in restoret/agrairie areas and to
incorporate the data obtained into a model thdtpeddict wetland species
composition based on environmental variables. tRiammunities within the
wetlands in the study area were evaluated usirigdex of Plant Community
Integrity (IPCI) approach. The Hydrogeomorphic mlo@HGM) was used to
assess physical characteristics and to evaluatangdiunctions. Data was
analyzed using a Non-metric Multidimensional S@({NMS) ordination and a
Structural Equation Model predicting vegetativaesan relation to
environmental gradients. The results of this study be used to identify the
potential composition of wetland plant communiiiesestored native prairie
areas and to evaluate the success of restoratibnitgies in the Prairie Pothole
Region.

Defining and Locating Reference Condition Wetlainddnique Ecosystems of
North Dakota(Dekeyser et al. 2008) — To date, wetland monigpand
assessment efforts in North Dakota have focusadraporary, seasonal, and
semi-permanent depressional wetlands located iRthieie Pothole Region
(PPR). Within the PPR there has been a large anuddmabitat fragmentation
and draining of wetlands (Galatowitch et al. 2000here are, however, unique
areas in the state where we have obtained limitenh @ata data relating to
wetland biological condition. These areas incltideRed River Valley (Glacial
Lake Agassiz Basin ecoregion), Turtle Mountainsr{fEuMountains ecoregion),
Pembina Gorge (Pembina Escarpment ecoregion) hemsbuthwest North
Dakota (ND) slope wetlands area (Missouri Plateauregion). Wetlands within
these areas are unique based on topography, viegetatd connectivity to other
areas. lItis important to find reference conditsttes within these areas not only
to investigate the overall condition of wetlandshivi the state of North Dakota,
but also to prepare for the 2011 National Wetlanddition Assessment in which
reference areas for wetlands all over ND will neede located. Locating
reference wetlands within these areas is alsaitstestep in developing biological
indices for studying these unique habitats (Kad @hu 1997, Gilbert et al. 2006)
and will provide a vegetative database on referenoéition wetlands for the
entire state beyond just the PPR. The IPCI deeeldpr temporary, seasonal,
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and semi-permanent wetlands of the PPR (DeKey<¥, ZDeKeyser et al.
2003ab, Kirby and Dekeyser 2003, Hargiss 2005, idsuet al. 2008) is a well
developed tool for determining wetland plant comityucondition, and for
assessing wetland condition in the region. Comigitihe use of remote sensing
to find sites, the IPCI, the Hydrogeomorphic (HGMigdel, and the US and ND
Rapid Assessment Models (USRAM/NDRAM ) to assedtands will aid in the
Department’s goal of defining wetland referenceditions in the state.

The study area is located in the Northwestern Greahs (NWGP) in southwest
ND; the Lake Agassiz Plain (LAP) along the eastammidor of ND; and the
Northern Great Plains (NGP) of north and eastraéMD (Figure 1). The Turtle
Mountains and Pembina Escarpment are relativelyl @oaregions with unique
topography and vegetation types not commonly fanrdD. The Turtle
Mountains ecoregion has abundant wetland resounctshigher precipitation
rates that support a forest canopy over the arbarefore, there is very little
farming in this area, but there is some pasture(Bngce et al. 1998). The
Pembina Escarpment ecoregion is a rugged, foraséedformed by glacial
scouring. The Glacial Lakes Agassiz Basin is uaigecause it is the bottom of
what was once Lake Agassiz that was formed by@laciThis area is extremely
flat land used for cultivation farming, the aregiene to flooding and soils are
extremely productive. The Missouri Plateau ecanegs unique as it consists of
slope wetlands draining to tributaries of the Migs&®iver. This area has
topography mostly unaffected by glaciations. Tgpland uses are spring wheat,
alfalfa, and grazing land. Of the wetlands witthie state, temporary and seasonal
wetlands are the most represented classes, by muaiflveetlands when
compared to semi-permanent wetlands. For thioredasmporary and seasonal
wetlands and the most predominant hydrologic tyjp#ape wetlands will be the
focus sample population for the ground survey utegPCIl, HGM Model, and
USRAM.

3. Quality Assurance

EPA Wetland Program Development Grant Projects

A Quality Assurance Project Plan (QAPP) is devetbaed approved for each
project funded and implemented through EPA RegieW&tland Program
Development Grants. Components of each project®iBludes: 1) a
description of responsibilities; 2) detailed monitg design, including sample
variables; 3) standard operating procedures, imotusample custody procedures;
4) procedures for annual field audits; 5) procedtioe the collection and analysis
of QA samples (e.g., independent lab verificatr@sjdue analysis); 6) procedures
for equipment inspection and maintenance; 7) gho@s for program assessment
and corrective actions; and 8) data review, vallaeand verification

requirements.
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National Wetland Condition Assessment

For the NWCA, the EPA will be developing a Fieldgdgtions Manual. This
manual will describe field protocols and daily cggerns for crews to use in the
NWCA. In addition, field training will be providet all crews participating in
the NWCA and a field audit will be conducted by Epétsonnel of each crew to
ensure field sampling and reporting proceduredbaneg followed.

4. Core and Supplemental Water Quality Indicators

Core indicators that are currently being used @)quts funded through EPA
Region 8 Wetland Program Development Grants, irechldnts, and
hydrogeomorphic and landscape attributes (Table B9 possible that in
addition to the current set of core indicatorsdfiparameters (temperature, pH,
specific conductance), water chemistry (common,itiase elements, nutrients),
macroinvertebrates, chlorophyll-a, phytoplanktard aediment contaminants will
be sampled in the future.

For the NWCA, core indicators will likely includpathogens (i.e., Enterococcus),
field measurements, water chemistry, plants, sedim@ntaminants, and
hydrogeomorphic and landscape attributes (Table 29)

Table 29. Current (C) and Future (F) Core Indicatas Used By the Wetland
Monitoring and Assessment Program.
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5. Data Management

All water chemistry sample results generated byDibpartmeris Laboratory
Service’s Division are electronically transmittecthe Surface Water Quality
Management Program where they are incorporatedSiddoy the database
management coordinator. Field data (e.g., tempergpH, dissolved oxygen and
conductivity measurements) and sample custodynmdtion (e.g., station
description, date and time collected and depthjererded on standardized forms
and entered into SID by program personnel. Alldgaal (macroinvertebrates
and fish) and physical habitat data are enterexdtive SWQMP’s Access based
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Ecological Data and Application System (EDAS). ddita entered into SID and
EDAS are transmitted electronically into EBATORET database.

Currently, there is no mechanism to store, managetoeve wetland plant data
or hydrogeomorphic data in either EDAS or SID. Jéndata, which are primarily
collected by NDSU are stored at NDSU’s Soil Scisndepartment.

Sample results generated from the NWCA project bglimanaged by the EPA.

6. Data Analysis and Assessment

The data collected through the various projectslédanthrough the EPA Region
Wetland Program Development Grants are generadllyaed and reported by the
Department’s various academic partners at NDSUHXD. Data are analyzed
through the use of descriptive parametric statisticultivariate statistical
methods, and non-parametric methods. Where trexlatiPlant Community
Integrity is used, NDSU and the Department havetatbthe “multi-metric:

index approach to assess the biological conditfametlands in the state
(DeKeyser 2000, Kirby and DeKeyser 2003).

For the NWCA that will be conducted in 2011, thepBement will be working
with EPA and researchers at NDSU in the analysisesessment of data
collected in North Dakota.

7. Reporting

Semi-annual, annual and final reports are submitiede EPA Region 8 project
officer for each project funded through the Wetl&rdgram Development
Grants. In addition, several presentations antepsave been prepared and
presented to meetings, workshops and conferencasgtiout the county,
including Region 8 Wetland Workgroup workshops.aédemics from NDSU and
UND have also published several peer reviewed gluarticles.

8. Program Evaluation

The Department first articulated goals for a wetkamonitoring and assessment
program in the early 1990’s in a report entitletra&gy and Workplan for Water
Quality Standards Development in North Dakota” (NEHD1993). While this
strategy’s main focus was on water quality starsldel’elopment for wetlands,
the strategy emphasized the use of biological aadca reference condition
approach. While water quality standards develogmemains an objective of the
program, condition assessment is now the main fottlee wetland monitoring
and assessment program.

The key to the development of the Department’s #etiMonitoring and
Assessment Program has been and will continue thebdevelopment of
biological indicators which can be used as a |#V@letland assessment tool for
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assessing the ecological condition of wetlands.il&\the development of widely
applicable and robust indicators for macroinveidéds has met with limited
success, the development of an index of biologmtagrity for wetland plants, the
IPCI, has been extremely successful. The Depattsngupport for level llI
wetland monitoring and assessment methods willicoatwith the development
of additional biological indicators (e.g., macroaéntebrates, algae), refinement of
reference site selection methods, and the develaopafidevel Il monitoring and
assessment methods for additional wetland classgs ¢lope wetlands, fens) and
regions in the state. The Department will alsctioae to refine level Il rapid
assessment methods, appropriately calibrated &b lkwata, which can be used
as tools to evaluate wetland restoration and mitigaefforts or as a tool to assess
wetlands in a watershed context. Lastly, the Diepamt will continue to evaluate
and support level | landscape scale wetlands assessnethods which can be
used to assess wetlands at various regional scales.

9. Implementation Plans and Schedule

Level lll Wetland Monitoring and Assessment

It is the Department’s intent to continue to worikhwits academic partners and
local, state and federal resource management agetacidentify and prioritize
additional wetland classes in the state for leNdliblogical indicator
development (Table 30). Once these priority weltaciasses are identified, then
reference sites will be selected and appropriatieators (e.g., plant,
macroinvertebrate, algae) monitored and tested.

As current level Il wetland indicators and methads refined and as new
wetland indicators are tested and become availedgggnal and watershed
wetland assessments will be conducted and thetsaeatégrated into the biennial
Section 305(b) water quality assessment reportl€Tam).

Level Il Wetland Monitoring and Assessment

The basis for level Il rapid wetland assessmenhou are the more intensive
level 11l data and methods. As level Il wetlarssassment methods are
developed for additional wetland classes, thentexatdil level Il rapid assessment
methods will be developed and tested (Table 3@ Department will
communicate these methods to other state and fexpracies and will work to
integrate these methods as a means to monitorssedawetland mitigation and
restoration efforts. The Department will also waurikh local, state and federal
resource agencies to integrate and use theseasggdsment methods in
watershed and other regional assessment methagsilt®of these regional and
watershed assessments will also be integratedhatstate Section 305(b) report
(Table 30).
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Table 30. Implementation Schedule for the Wetlandlonitoring and Assessment Program.

Years
. —
Implementation Element 5833 d099032353823
O O O O O O O O O O o o o
AN N AN &N AN &N N N &N N N N «N

Level Ill Monitoring and Assessment

Identify and prioritize additional wetland classeshe state
for biological indicator development.

Indentify reference sites and develop biologicdidators for
priority wetland classes.

Using a probabilistic sampling design conduct reglo
wetland assessments for priority wetland classéisarstate

Integrate results of regional wetland assessmattsSection
305(b) reports

Level Il Monitoring and Assessment

Using level lll intensive wetland indicator methodsfine
existing rapid assessment methods and develop rethons
as needed

Coordinate with other state and federal agencidisen
development and use of rapid assessment methaasrtibor
and assess wetland mitigation and restoration gioje

Work with local, state and federal resource marsager
integrate level Il rapid assessment monitoring asgbssment
methods into regional wetland assessments and into
watershed assessment and restoration projects

Integrate results of regional wetland assessmattsSection
305(b) reports

Level | Monitoring and Assessment

Using level Il rapid assessment methods and ldhel |
intensive wetland indicator methods continue tinee&nd
develop new GIS based landscape level assessmémidae

Work with local, state and federal resource marsager
integrate level | landscape level assessment mamgtand
assessment methods into regional wetland assessaraht
into watershed assessment and restoration projects

Integrate results of regional wetland assessmattsSection
305(b) reports

National Wetland Condition Assessment

Survey design

Wetland sampling

Data analysis and reporting

Conduct regional or statewide intensification stsdis a
companion to the National Wetland Condition Survey

Level | Wetland Monitoring and Assessment

As new landscape scale GIS data become availableraas existing data are
refined, the Department will work with its acaderpartners in the development
of new level | landscape scale wetland assessmethioais or in the refinement of
existing methods (Table 30). The Department wathenunicate these methods to
other state and federal agencies and will workitegrate these methods as a
means to monitor and assess wetland mitigatiorrestdration efforts. The
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Department will also work with local, state anddesl resource agencies to
integrate and use these rapid assessment methad$arshed and other regional
assessment methods. Results of these regionavaedshed assessments will
also be integrated into the state Section 305¢mrt&€Table 30).

National Wetland Condition Assessment

Monitoring for the the National Wetland Conditiosgessment is scheduled for
2011. Based in the EPA’s schedule, this probadiaidily based survey will be
repeated every 5-years (Table 30). The Departpians to participate in
subsequent surveys and, if necessary, supplenenuthber of probabilistic
wetland sites chosen by the EPA to achieve andmoum sample size of 50
wetlands each survey cycle.

10. General Support and Infrastructure Planning

Current Support and Infrastructure

Current wetland monitoring and assessment progtgpast is estimated at
$105,000 with most of the costs going to contrappert provided by North
Dakota State University (Table 31). The Departrisesuipport costs are minimal.
Support is limited to approximately 0.1 FTE whishdevoted mainly to contract
management and reporting. Funding for currentamettimonitoring and
assessment program activities is provided throdgh Region 8 Wetland
Program Development Grants.

Resource Needs and Support

It is anticipated that full implementation of thetland monitoring and
assessment program will require a significant FTlestment by the Department
going from 0.1 FTE to 2.0 FTE. At a minimum itagpected that 1.5 FTE will be
needed for implementation of the National Wetlamhdition Assessment (Table
31). Program improvement and full implementatiah &so require continued
support from the Department’s academic partnezs ({DSU) through contracts
administered by the Department. While some prodtarding can be expected
through the supplemental Section 106 grant progiasanticipated that the
EPA Region 8 Wetland Program Development Grantneithain a source of
future program support.
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Table 31. Current and Future Support and Infrastructure Costs for the Wetland
Monitoring and Assessment Program.
FTE w/ Annual Cost FTE w/ Full Annual Cost w/
Program w/ Program Program Full Program
Improvement, | Improvement, | Implementation | Implementation
Current Current . . . .
Resource including including Improvement, Improvement,
FTE Annual Cost " - . . . .
National National including including
Survey Survey National National
(2011) (2011) Survey Survey
Staffing 0.1 $ 5,000 15 $ 75,000 2.0 $100,000
Operating $ 50,000 $ 75,000
Laboratory
Staffing/Operating 0.0 0.25 $ 15,000 0.5 $ 50,000
Contractor* $100,000 $150,000 $150,000
TOTAL 0.1 $105,000 2.25 $290,000 25 $375,000

* Contractor costs are for assistance from NDSunplementing program development and
implementation, including National Wetland Conditidssessment sampling.

H.

Impaired Waterbody Monitoring, Assessment and TMDL Development
Program

The following is a brief summary of the monitoriagd assessment program
elements for the Impaired Waterbody Monitoring, dssnent and TMDL
Development Program. A detailed description ofghe@gram elements is
provided in the document entitled “Impaired WatehpdMonitoring, Assessment,
and TMDL Development Strategy for North Dakota” (N&H 2009).

1. Monitoring Objectives

The Department is committed to the restoratiomydaired lakes, reservoirs,
rivers, and streams through the development ofl Méximum Daily Loads and
by their implementation through NDPDES permits &edtion 319 nonpoint
source watershed restoration projects.

The objectives of the Impaired Waterbody Monitoramgl Assessment and

TMDL Development Program are: 1) to assess the'stavers, streams, lakes
and reservoirs and to provide a list waterbodias déine impaired; 2) to develop
TMDLs for waterbodies on the stateSection 303(d) list that, when implemented,
will restore the waterbodyimpaired beneficial uses; and 3) to develop
scientifically defensible water quality targetsttban be used in water quality
assessment and in the development of TMDLSs.

To meet these objectives the TMDL Development Rnoghas three components.
The first component involves the listing of rivestieams, lakes and reservoirs
which are known to be impaired for one or more liera uses. If necessary, this
component may also include follow up monitoringSefction 303(d) listed
waterbodies to ensure they are still not meetinggmguality standards. This may
occur if water quality standards are changed thrafbasis for the original listing

is based on best professional judgment or quedtiertata. Second is the
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collection of data and the development of TMDLsgaority TMDL listed
waterbodies. The third component involves the igraent of appropriate,
scientifically defensible water quality targetscoiteria that are linked to
beneficial use attainment and that can be usdtkeindévelopment of TMDLS or
for the assessment of waterbodies for TMDL listing.

2.

Monitoring Design

Because each TMDL development project or impairatevibody assessment is
waterbody and pollutant specific, the design oheaonitoring project depends
on the issue or question to be answered. Categoiii@onitoring projects with
the Impaired Waterbody Monitoring, Assessment alliDT Development
Program include:

Confirm impairment — For some waterbody/pollutasmbinations listed
on the Section 303(d) list it may be necessarytdian that an
impairment does or does not exist. For examplaeswaterbodies may
have been originally listed based on best professipdgement which is
based on land use conditions in the waterbody'emshed, or the listing
may be based on data that is now quite dated. rAsudt, it may be
appropriate to conduct additional monitoring to foom that an
impairment still exists. In this situation moniteg should be consistent
with the Department’s Beneficial Use Assessmentid@blogy (NDDoH
2008).

Water Quality Targets Water quality targets are quantified endpoimts o
criteria that can be used to measure or assessvaament of applicable
water quality standards. In many cases the TMhased on a pollutant
with specific numeric limits defined in state watgrality standards,
however, for pollutants that are based on narraigadards (e.g.,
sediment, nutrients, biological assessments), dnetive standard must
be translated to a measurable value. Currentitheesithat involve the
development of water quality targets include: ¥) development of
nutrient criteria for lakes, reservoirs, riversgatreams; and 2) the
development of suspended sediment targets forsreved streams.

Source identification — Monitoring to identify tlseurce or sources of the
pollutant causing an impairment is generally regghiior TMDL
development. In addition to identifying the splgigtent of pollutant
sources, the relative contribution from multipleiszes is necessary for
source allocation once the TMDL has been estalaishe

Modeling — For many TMDL development projects, mougis
employed. Models vary in complexity and in thgapkcation. Some
models (e.g., SWIMM, AnnAGNPS, SWAT) are used tenidfy pollutant
sources in a watershed. Other models are usesséssawater quality
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response (e.g., trophic status or dissolved oxggeentration) due to
various pollutant reduction (e.g., nutrient or B@&d reduction)
scenarios.

» Effectiveness monitoring — Once a TMDL is impleneshtthe
effectiveness of the best management practicether measures used to
reduce the pollutant(s) must be determined. Thsitaring design is
used to determine if the water quality impairmesd been addressed or
may be used in an adaptive management contexgteetradditional
management actions to address the remaining sources

3. Quality Assurance

Specific Quality Assurance Project Plans (QAPP)daneloped for each activity
or project within the Impaired Waterbody Monitorjigssessment and TMDL
Development Program in which environmental datecatiected. Components of
these QAPPs included: 1) a description of respdnb; 2) detailed monitoring
design, including sample variables; 3) standardaijpey procedures, including
sample custody procedures; 4) procedures for arfi@ldlaudits; 5) procedures
for the collection and analysis of QA samples (erglependent lab verification,
residue analysis); 6) procedures for equipmentaaspn and maintenance; 7)
procedures for program assessment and correctivmscand 8) data review,
validation and verification requirements.

4. Core and Supplemental Indicators

As described earlier, the pollutant, water qualdyiable, and/or indicator selected
for a monitoring project depends on the issue @stjan to be answered. For a
lake or reservoir TMDL, the issue may be phosphtwading and its response on
chlorophyll-a concentration. For a river or stredine issue may be the
identification of bacteria sources impacting reticesl use.

5. Data Management

All data generated by the Department for targeteditaring, assessment or
TMDL development projects are transmitted in havgycor electronically to the
Surface Water Quality Management Program wheredheyncorporated into
SID by the database management coordinator. Haghil(e.g., temperature, pH,
dissolved oxygen and conductivity measurements)santple custody
information (e.g., station description, date anakticollected and depth) are
recorded on standardized forms and entered intd8Iprogram personnel. All
data entered into SID are transmitted electronjdatb EPAs STORET database.
All biological (i.e., macroinvertebrates, periphyt@nd fish) and physical habitat
data are entered into the SWQMP’s Access basedagical Data and
Application System (EDAS). All data entered int®%nd EDAS are transmitted
electronically into EPA STORET database.
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6. Data Analysis and Assessment

Data collected for each monitoring activity or @cij are analyzed based on the
data quality objectives described on each projeetific QAPP. Data collected
to confirm an impairment or to assess the effengs of TMDL implementation
will be assessed based on the state’s benefi@ahssessment methodology
(NDDoH 2008). Other data may be used to calibvatealidate a water quality
model. In this case, the data must be analyzadwanner that is consistent with
the models output (e.g., average annual concemtrati daily average
concentration).

7. Reporting

Reports are prepared of each TMDL development projéhese reports are sent
out for public comment and are approved by EPA &e§. Waterbody
assessments to confirm an impairment or to evathateffectiveness of a TMDL
implementation project are used to update the Assest Database (ADB) and
are reported through the biennial Section 303&t)dnd Section 305(b) report.

8. Program Evaluation

Ultimately, the development and implementation MOLs consistent with the
EPA'’s pace requirement will be the program’s besasure of success. Targeted
monitoring used to evaluate the effectiveness oDLNMmplementation will also
be a key means to evaluate the program.

9. Implementation Plan and Schedule

Impaired Waterbody Monitoring, Assessment, and TMDHvelopment Program
monitoring activities can be categorized into foain areas, including:
« Impaired waterbody monitoring and assessment/impeit confirmation;
* TMDL indicator development;
e« TMDL development; and
* TMDL implementation project effectiveness monitgyin

Implementation plans and schedules for each ottbategories are detailed in the
document entitled “Impaired Waterbody Monitoringss®ssment, and TMDL
Development Strategy for North Dakota” (NDDoH 2009)

10. General Support and Infrastructure Planning

The responsibility for TMDL development in North Kxda lies primarily with the
Departmeris Surface Water Quality Management Program. TMBYetbpment
staff are located in two regional field offices&ed in Fargo and Towner, North
Dakota and in Bismarck. Additional technical sugppgor TMDL development
projects and overall program coordination are mtediby Surface Water Quality
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Management Program staff located in Bismarck, NDdRota.

Historically, the technical and financial resourcesessary to complete the state
TMDL development priorities have hampered the pdCEMDL development in
the state. Recently, however, the s&aTéMDL program has seen an improvement
in the financial resources available for TMDL dedymhent projects. While still
significantly short of the funding necessary to thitbe statess TMDL

development schedule, the Department has idenafielitional grants and
funding to complete TMDLs. These include Sectiod(®) grants, Section 106
block grant funds, and Section 319 Nonpoint So&aéution Management
Program grants. Current program support and imtreisire as well as future
program resource needs and priorities are providéuk in the document entitled
“Impaired Waterbody Monitoring, Assessment, and TiMDevelopment Strategy
for North Dakota” (NDDoH 2009).

Nonpoint Source Pollution Management Program Moiitoring

The following is a brief summary of the monitoriagd assessment program
elements for Nonpoint Source Pollution Managemeagfm Monitoring. A
detailed description of the program elements ividex in the draft “North
Dakota Nonpoint Source Pollution Management Progeéan” (NDDoH 2009).

1. Monitoring Objectives

Monitoring activities supported through the NPSdramn can be segregated into
one of two general categories: NPS Pollution Assess or NPS Project
Evaluation. Data collected through NPS pollutissessment activities provide
the foundation to: 1) define watershed managemesds 2) set beneficial use
improvement goals; and 3) quantify pollutant reccgoals for the waterbody.
This same assessment data is also used to upddtedggrated Reports and/or
develop TMDLs for 303(d) listed waterbodies withive assessed watershed.

Specific monitoring objectives for the NPS Programa as follows:

* To assess waterbodies with little or no water quaksessment
information by identifying beneficial use impairmermor threats to the
waterbody and to determine the extent to whichehbeeats or
impairments are due to NPS pollution.

* To evaluate the effectiveness of implemented BMA®Beeting the NPS
pollutant reduction goals specified in NPS impletagon projects.

2. Monitoring Design

The design of all NPS Program monitoring effortl e dependent on a number
of factors including 1) watershed size; 2) watesbtygpe; 3) type of impaired
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beneficial uses; 4) NPS pollution sources and caipeseasonal weather
patterns; and 6) local land use practices. Thase variables will also influence
monitoring design considerations such as monitasiteglocations, sampling
frequencies, targeted parameters, and samplingoekethGiven the diversity
between watersheds, it is not feasible to havée mesgitoring design for all NPS
Program monitoring efforts. Instead, all factdrattmay influence a monitoring
design are evaluated and addressed during theogeneht of the site-specific
guality assurance project plan (QAPP). The QAPIPdescribe the specific
monitoring design and methods that will be useérsure all data are
representative of existing conditions within thegyeded waterbody and its
watershed.

3. Quality Assurance

A specific Quality Assurance Project Plan (QAPRJaseloped for each activity

or project within the NPS Pollution Management FPaogin which

environmental data are collected. Componentseda@QAPPs included: 1) a
description of responsibilities; 2) detailed monitg design, including sample
variables; 3) standard operating procedures, imotusample custody procedures;
4) procedures for annual field audits; 5) procedtioe the collection and analysis
of QA samples (e.g., independent lab verificatr@sjdue analysis); 6) procedures
for equipment inspection and maintenance; 7) ghoes for program assessment
and corrective actions; and 8) data review, vailaeand verification

requirements.

4. Core and Supplemental Indicators

All NPS Program monitoring efforts are focused loa tollection of data to
determine existing beneficial use conditions ad aslto identify the sources and
causes of any pollutants impairing those uses. QABPs for these projects will
differ somewhat to account for variations in eadtexshed, however, in most
cases, all QAPPs share the same basic core indi¢d@@ble 32). In addition to
the basic water quality parameters (e.g., nutrjenuspended sediment and field
measurements for temperature and dissolved oxygest, watershed assessment
and implementation projects include stream maceiebrate sampling, a
riparian/stream stability assessment, and the aale of landuse use variables.
Mean daily flow is also collected at water quasities so estimates of pollutant
load or yield can be computed.
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Table 32. Current (C) Core and Supplemental (S) Idicators Used in NPS Watershed
Assessment and Implementation Projects in North Dalta.
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5. Data Management

All data generated by the Department through manigoconducted as part of the
NPS Pollution Management Program are transmittdgard copy or
electronically to the Surface Water Quality ManagatrProgram where they are
incorporated into SID by the database managememtc@tor. Field data (e.qg.,
temperature, pH, dissolved oxygen and conductmiasurements) and sample
custody information (e.g., station descriptionedatd time collected and depth)
are recorded on standardized forms and entered®itdy program personnel.
All data entered into SID are transmitted electralty into the EPAs
WQX/STORET data warehouse.

All biological (i.e., macroinvertebrates, periphyt@nd fish) and physical habitat
data are entered into the SWQMP’s Access basedgical Data and
Application System (EDAS). All data entered int®%nd EDAS are transmitted
electronically into the EPA WQX/STORET data warehouse.

6. Data Analysis and Assessment

Data interpretation is completed at the end ofpttogects and accomplished by
Surface Water Quality Management Program staffe gpecific methods used to
interpret data will vary between projects and Wwéldescribed in each QAPP.
Some methods that may be used include descripghtstgs, Seasonal Kendall
test, BATHTUB model, and FLUX model. Data collette confirm an
impairment or to assess the effectiveness of BMplamentation will be assessed
based on the state’s beneficial use assessmenbaoétlyy (NDDoH 2008).

The direct measurement of water quality trendsksereeficial use improvements
can be very challenging due to variables such agamweather patterns and
delayed responses to applied practices. Thisrigpkarly true for the first 5-7
years of a watershed project. For this periodfandnnual reporting purposes,
several supplemental methods may also be useditoags water quality and/or
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beneficial use improvements. Some of the suppléshdata analysis and
assessment methods or tools that may be emplogkdien 1) STEPL or
AnNnAGNPS models; 2) Animal Feedlot Runoff Risk Ird&orksheet; 3)
tracking the location and amount of applied BMR] dhphoto monitoring. The
specific data analysis and assessment approactamyibetween projects and is
dependent on the specific goals and objectiveseoptoject.

7. Reporting

A minimum of two reports will be developed duridgetcourse of a local
watershed project. The first report will be deypald at the conclusion of the
assessment phase and the second report will bele@apipon conclusion of the
implementation phase. Data collected during aassssent project will be
summarized in a watershed-specific NPS PollutioseAsment Report. In
addition, if there are 303(d) listed reaches withi@ project area, the assessment
data will also be used to develop the appropridd®TLs. Both reports will

include the data interpretations needed to assisttihhe development of a
watershed management plan that will address NAStaols impairing the
beneficial uses of the assessed waterbody.

For implementation phase watershed projects, aroépdoject report will be
developed to summarize all data collected duriegptioject period. These final
data summary reports will provide a comparativdyamaof pre and post project
conditions. The reports will focus on the relasibip between water
guality/beneficial use trends and documented la&dalnanges in the watershed.
The degree to which the project achieved its gimalbeneficial use improvement
and/or pollutant load reductions will also be dssed in the end-of-project
report. The data summaries will be included indbmprehensive final project
report entered in the Grants Reporting and TracBygfem (GRTS).

8. Program Evaluation

Given the “local” focus of the NPS Program’s monitg strategy, the
effectiveness of the Program’s monitoring efforth essentially be measured by
the number of successful monitoring projects sujgooly the NPS Program.
Success will be defined by the completion of athponents of the local
monitoring initiatives and development of the fidata summary reports.
Feedback from local project sponsors and staffalsd provide a means for
evaluating the effectiveness of the NPS Programlivery system for technical
and financial assistance. Monitoring associatdd ali locally sponsored NPS
projects are evaluated on a yearly basis throughafuired annual project
reports.

In addition, the NPS Task Force reviews the NP&uBoh Management Program
Plan, including its monitoring components evergfirears. These reviews focus
on the monitoring outputs associated with the werigoals and objectives
identified in the current Management Plan. Feekltiaen this part of the review
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process is used to determine if the NPS ManageRragram Plan needs to be
revised to address potential NPS pollution thraas®ciated with new or
changing resource management practices. Wh#edifficult to predict exactly
what new NPS pollution threats or resource managersgues may arise, it is
very likely a majority of the state’s future NPSlpton management efforts,
including monitoring, will continue to be focused agriculture. Current trends
in the agricultural industry indicate future agttaual NPS pollution threats may
be associated with larger farming operations, nep cotations and types, tile
drainage, expiration of CRP contracts, and/or cotmated livestock feeding
areas. Non-agricultural resource concerns thatatsaybe recognized as
localized priorities include: 1) energy developmeé)tmanagement of small
ranchettes; 3) saline soils; and 4) affects ofgifeen ash borer on riparian forests.
These issues will all require some form of monitgrio assess their impacts
and/or to evaluate efforts to minimize their imgact

9. Implementation Plans and Schedule

Support from local project sponsors (i.e., soilsmmwation districts and water
resource boards) is the primary means through w8 watershed projects
(assessment and implementation) are implementadritis given to Section
303(d) TMDL listed waterbodies. Each year 3-5 meatershed assessment
projects are initiated. These projects are 2-3symalength, therefore each year
the Department is managing between 6 and 10 NP3tenog and assessment
projects.

In addition to watershed assessment monitoringeptsj the Department also
provides Section 319 funding to 4-5 watershed immglietation/restoration
projects each year. Each of these projects hasn#&aning component. These
projects are between 5 and 7 years in length, fibrereluring any given year the
Department may be managing monitoring activitiesoficer 20 projects.

Since the number of projects initiated and fundscheyear is largely limited by
available Section 319 grant funds and access # toatch, it is not expected that
the number of projects will increase unless Sec3ib® program funding is
increased.

10. General Support and Infrastructure Planning

The annual NPS Program Staffing and Support Workpllaich is submitted to
EPA Region 8 describes the roles and responsdsildf Department staff
involved in the NPS Program. Under the workplampraximately 4 FTE are
dedicated to monitoring and assessment activitippated by the NPS Program.
Based on anticipated Section 319 NPS program fgndimns not expected that
there will be any additional NPS Program monitoramgl assessment workload in
the future.



North Dakotés Water Quality Monitoring Strategy: 2008-2018 Fawn 1
Date: October 2009
Page 93 of 97

J. Other Monitoring and Assessment Related Activigs

1. Support Projects and Special Studies

Support projects and special studies are actiuitiasare conducted on an as-
needed basis to provide data or information toeeiimswer a specific question or
to provide program support.

Special studiegrovide immediate and in-depth investigationspecsfic water
guality problems or emerging issues and usuallglires practical research. In
conducting practical research, the Surface WataliQuManagement Program
may rely on its own staff or may contract with th§GS, academia or private
consultants. Examples of special studies projatsiucted by the Department
include:

Studies to develop nutrient criteria for streams lakes.
Time of travel studies, dispersion and reareatiadiss in support
of water quality model development.

J The Lostwood National Wildlife Refuge wetland mancu
assessment project.

Support projects are activities conducted or supported by the Diepant that
result in products or tools that enhance overalmm efficiency or lead to new
assessment methods. Examples of support projeatkicted or supported by the
Department include:

. Studies to evaluate or compare monitoring methods.
o The watershed and sub-watershed delineation aitizdtgn
project.
2. Complaint Investigations

The primary objectives for the investigation of quaints are to determine: (1)
whether or not an environmental or public healtiedh exists; and (2) the need for
corrective action where problems are found. Soustomer service is a primary
focus of the Department, complaint response isnalvgh priority. When
complaints are received by the Department, they lmedyandled by Department
staff, including staff in other divisions of the Bronmental Health Section, or
forwarded to one of the local health districts tedaacross the state. Once the
complaint is routed to the appropriate state callbealth district staff person, a
field investigation is usually conducted. Whenlpems are identified, voluntary
correction is obtained in most cases, but necessdoycement action can be take
under the state water pollution laws (NDCC 61-28) eegulations or under other
applicable state or federal laws.
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3. Fish Kill Investigations

Fish mortalities can results from a variety of @suand sources, some natural in
origin and some induced by man. It is recognied $peed is all-important in
the initial phases of a fish kill investigationhdrefore, persons reporting a fish
kill are encouraged to contact the Health Departroethe North Dakota Game
and Fish Department during normal working hourEmergency Response
through state radio. Once a fish kill is report&dff from the Departme’st
Surface Water Quality Management Program and/ottiNdakota Game and Fish
Department are dispatched to investigate. Thectbgs of the fish kill
investigation are to: 1) determine the extent effteh kill; and 2) the possible
cause(s) of the fish kill. The extent of the irigegtion of a fish kill is dependent
on the extent of the kill, the numbers and kind§sif involved and the resources
available at the time for the investigation. Fallog a decision to investigate, the
investigation should continue until a cause is mhet@ed or until all known
potential causes have been ruled out.
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