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1. STATEMENT OF PROBLEMS AND EXISTING CONDITIONS

The Thief River Watershed Sediment Investigation is intended to diagnose the impact of

hydrologic modification as well as other anthropogenic and natural factors influencing water

guality in the Thief Rivewatershed. The watershed is heavily managed with more than 30
impoundments and many miles of channelized streams andnada ditches. Some of the
impoundments were built to address flooding concerns but most are operated primarily for

wildlife habitat ranagement. The drainagelated hydrologic modification made farming
possible within this area. Headlines iR a 190
Wor k of Ditches and Laterals Reclaims Vast Ar
RWVER BOTTOMS TO BECOME A GARDEN. 0

Because it is home to Agassiz National Wildlife Refuge and Thief Wildlife Management Area
the area is productive and important for waterfowl, shorebirds, and migrating birds. The
watershed also features productive and irtgya farmland.

The Thief River flows to the Red Lake River, which is a drinking water source for the cities of
Thief River (just downstream of the confluence), East Grand Forks, and Grand Forks. It most
directly affects the Thief River Falls Reservaindavater supply. The Minnesota Department of
Health has developed source water plans for Thief River Falls and East Grand Forks.

Figure 1. Sediment plumes from the Thief River at its confluence with the Red Lake River in Thidiver
Falls

Monitoring by the Red Lake Watershed District led to designation of three reaches on the 2006
303(d) List of Impaired Waters. The impaired reaches in the Thief River Watershed are:

Thief River, Agassiz Pool to Red Lake River, 09023304, Low Oxygen
Thief River, Agassiz Pool to Red Lake River, 09026304, Turbidity
Thief River, Thief Lake to Agassiz Pool, 0902034, Ammonia
Moose River, Headwaters to Thief Lake, 09026308, Low Oxygen

PwbPE
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Discharges from the larger pools haweb shown, at times, to negatively influence water

quality for the system (Red Lake Watershed District monitoring data). On the other hand,

research conducted by Houston Engineering and the Pennington SWCD indicates-thatsvo

of the sediment flowing nt o t he Refugeds main pool i's depos:s
found that 63% of the sediment yielded to streams in the Thief River Watershed comes from
streambank and ditchbank erosion. The currenttennrg monitoring effort, although sufficient

for identifying general problem areas, is insufficient (only 4 samples/year/site) to identify the

causes of problems. More specific questions about the movement of sediment into and out of
impoundments, contributions from agricultural ditches, current mamgt@fforts (adequacy),

channel erosion, and other issues have made this intensive study necessary.

This project has developed from discussion about water quality problems in the Thief River that
have been found by the RLWD and Marshall County Watar W&ter quality monitoring
programs. The monitoring that has been done includes:

1 Twenty years of quarterly monitoring by the RLWD
1 Three years of monthly monitoring by the Marshall County Water Plan
1 Recent investigative water quality monitoring by the RLWD

This discussion initially took place at Marshall County Water Plan meetings. Steps to address
soil erosion, sedimentation, and other water quality issues were incorporated into the Marshall
County Water Plan. The issues identified in this planning psowsese:

Streambank failure/ditchbank slumping in the watershed
Sediment in ditches/streams

Water quality impairments

Floodingi upstream? Downstream?

Drinking water at Thief River

Sediment in Thief River Reservoir.

ok wNE

An intensive study on the Thief Rivesas also incorporated into the latest Red Lake Watershed
District 10-Year Comprehensive Plan. The Marshall County Water Plan Task Force then teamed
up with Molly MacGregordéds (Red River Basin Co
River Basin Water Quity Team for several meetings focused on identifying and addressing

water quality issues on the Thief River. The team came up with several recommendations and
guestions.

The meetings revealed that there was a need for a better understanding of hovdmgmsiare
operated in the watershed. A meeting was held on December 15, 2005 to address this need. The
meeting was open to the public. All three agencies (RLWD, USFWS, MN DNR) that operate
impoundments within the watershed gave presentations. Afteréeentations, small group
discussions yielded lists of issues and questions about problems within the watershed.

1 Coordination among impoundments and timing of water releases

1 Coordinating impoundment water releases with downstream water levels

1 Uncontrolle runoff

1 Understanding the dynamics of sediment movement from ditches to impoundments
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o Need continuous monitoring
o0 Need sediment budget for each impoundment
o Flow and sediment monitoring would be necessary
Sediment loads
Source of sediment is not just frampoundments
Long-term plan is needed
Ditchesi scheduled maintenance and design
Land use$ land coming out of CRP
Management conflicts
o Differences in goals
Cooperation among agencies
Manage impoundments to benefit landowners
The large amount of waterosaige in the Thief River watershed relative to other areas.
Does water management create the sediment problem? Are the artificial ditch banks on
the Thief River a sediment source?
1 What is the rate of flow that produces sedimentation?

E R ]

= =4 -4 -9

See Appendixes 2 tbugh 7 for more information.

2. STATEMENT OF PROJECT GOALS AND OBJECTIVES

2. A. Overall Resource Goals

This investigation will help develop impaired waters studies for the listed reaches, create a
common understanding of the true causes of water gyabblems in the watershed, make
recommendations for improving management of water, and protect drinking water.

Some reaches of the Thief River are impaired by turbidity, dissolved oxygen, -aouzeu
ammonia. A goal of this project will be the idiéicaition of the true sources of these water
quality problems. Recommendations and priorities established by this study will guide future
project implementation activities within the watershed.

The Thief River has been found to have periodic turbiditgliegreater than the state standard of

25 NTU. Fortunately, no turbidity readings with a HACH 2100P portable turbidimeter (a widely
used portable instrument for turbidity measurements) have been greater than 50 NTU. The mean
turbidity reading for the mosecent 10 years of data through the 2006 monitoring season was
19.16 NTU. Also, when Index of Biotic Integrity (IBI) scores were calculated from fish sampling
results for the Red River Basin Stream Survey RépBed Lake River Watershed 2004, the
monitaring site on the lower reach of the Thief River had a better IBI score than any other
monitoring site in the study, including sites on the trout stream reach of the Clearwater River. So,
the goal of meeting the state standards for aquatic life suppaitadigely within reach for the

Thief River.
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2. B. Water Quality Characterization Goals

This study will perform investigative water quality monitoring at a minimum of 11 sites
throughout the watershed to verify the impairments. Flow and sediment nrapitolt be

conducted in order to develop sediment budgets (FLUX modeling) for the impoundments. Water
guality monitoring results will be used to calibrate the Soil and Water Assessment Tool (SWAT)
to model contributions from various sources, estimateifaoit loads and evaluate pollutant
reduction strategies. Data will be entered into the EPA STORET database and a comprehensive
final report will be written, published by the RLWD, and made available on the RLWD website
(www.redlakewatershed.org

Data will also be used to verify impairments and sources of sediment in the watershed. A very
important outcome of this project will be an understanding of the timing of water and sediment
movement through this corgx watershed. This grafiinded project will allow us to collect the
continuous monitoring data needed to understand this timing.

Although not originally budgeted in the study, the possibility of conducting some form of an
erosion assessment within tvatershed will be explored. The rigor of such a study may initially

be limited to a simple inventory of erosion sites in the watershed. A channel stability assessment
will be needed to determine the proper course of addressing these erosion problems.

2. C. Preliminary Quantitative Goals

The participating agencies have worked cooperatively to develogdmgg plans. However,

serious questions about the source of sediment (and flooding problems) in the system remain and
can be divisive. An objective examation of the system is needed to develop a shared
understanding.

The current quarterly sampling schedule conducted throughout the RLWD is sufficient for

discovering potential problems and trends, but is generally insufficient for diagnosing the
specificsour ces of problems. The RLWDO6s regul ar sa
flow. Still, it is easier for a sampling scheme with only 4 samples per year to be biased by high

flow periods. One sample collected during a storm event can have a grgeter on water

guality assessments than it should.

One quantifiable goal of the study will, of course, be the quantity of data collected. Monthly
water quality samples will be collected at the monitoring sites included in this study. Field
measurementwill be collected more frequently through maintenance related site visits. There

are 11 monitoring site planned for the CWP portion of the study. There will be 4 additional
monitoring sites within Agassi z NWRrqgadaity part o
monitoring for turbidity, dissolved oxygen, pH, temperature, and water level will be conducted at
5 of these sites. Continuous stage monitoring will be conducted at the other sites. Over-the three
year span of the study, a minimum of 20 sampléde collected at each CWP monitoring site.
Monitoring results will be used in the next MPCA statewide water quality assessment. The data
will provide for a more reliable and representative assessment than what has been possible to
date. It will either onfirm or disprove that an impairment actually exists.
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Turbidity measurements will be compared to the current MPCA standard of 25 NTU. The Thief
River will need to exceed the 25 NTU standard in fewer than 10% of the measurements collected
in the most reent 10 years of monitoring in order to officially be considered to be fully

supporting of aquatic life.

Dissolved oxygen readings will be compared to the MPCA state standard of 5 mg/L. The water
quality in the Thief River will need to meet this standar80% of the measurements collected

in the most recent 10 years of monitoring in order to officially be considered to be fully
supporting of aquatic life.

2. D. Information and Education Goals for Citizens in the Project Area

There is a need within thiwatershed to develop an awareness of the value of a healthy river
system. There are some that only view this river as a ditch or a means of carrying water away
from the flood plain that they are attempting to farm. As with any river system, it is imipfata
people to realize that what they do to the river (increasing flow or pollutants) effects other people
located downstream, including an entire city of people in Thief River Falls that rely on water
from the Red Lake and Thief Rivers for their drirkiwater supply.

There is much heated debate in this watershed over who is causing flooding and water quality
problems. Not all the opinions are based upon fact. This CWP project will provide the project
partners the opportunity to focus upon this wdtteds collect data, and obtain the facts. We need

to be certain that water managers understand the issues in the watershed, causes of problems, and
viable solutions to these problems. Once the scientists and natural resource professionals have a
clearer undrstanding of the watershed, then more can be done to provide public education. The
report that is created for this study will be written in an understandable format. It will need to be
useful not only to water resource scientists, but to many differepigeith varying

educational backgrounds. It is important for everyone to have a good understanding of the facts
behind the real and perceived problems within the watershed in order to avoid misinformation
and make wise decisions.

Summaries of projectl{is and other projects) findings and recommendations should be made
available. The RLWD has a websiteww.redlakewatershed.oythat can be used for
dissemination of information, but online distributionimfiormation alone is not enough. The will
need to be some form of outreach as well. Strategies for this will be discussed as part of the
project.

3. PROJECT ORGANIZATION AND RESPONSIBILITY

The watershed is intensely managed through hydrologic modficathis fuels disagreements
between resource agencies and citizens. This project aims to develop a platform of shared
understanding between farmer, wildlife manager and local government. Multiple stakeholders
will be involved in order to help us achietles goal.
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3. A. General Responsibilities

The lead agency for the project will be the Red Lake Watershed District, which manages several
of the impoundments and conducted the water quality monitoring that discovered impairments.
The U.S. Fish and WildlifService manages Agassiz National Wildlife Refuge, the older of the
impoundments. The Minnesota Department of Natural Resources manages several smaller
wildlife management areas. Also involved are the County Water Planners for Marshall and
Pennington Courds, the Minnesota Pollution Control Agency, the Board of Water and Soil
Resources and the Red River Watershed Management Board. The Energy and Environment
Research Center at the University of North Dakota has completed a hydrologic SWAT model for
the RedRiver Basin and will be able to use this model for water quality modeling for an
estimated cost of $45,000 for each major subwatershed. The Red Lake Watershed District Board
of Managers, Red River Basin Water Quality Team, and Marshall County Water ¢esour
Advisory Committee will be the primary stakeholder advisory and deemiking groups for

the project, but there will be a need for stakeholder advisory meetings that involve more of the
public. Public meetings will need to be well advertised in advdmough newspaper, phone

calls to known interested individuals, and maybe even radio interviews.

3. B. Specific Responsibilities

SWAT water quality modeling will be performed by the Energy and Environment Research
Center at the University of North Data. The Marshall County Water Planner will be
conducting water quality monitoring at the seven northernmost sites being monitored for the
CWP project. The MarshaBeltrami SWCD District Technician will assist with this monitoring.
The RLWD Water QualityCoordinator will be responsible for monitoring the 4 southernmost
sites of the CWP project, stofralated monitoring at all sites, continuous water quality
monitoring, continuous water level monitoring, project administration and reporting, organizing
meeings, and more. The RLWD Administrator and Board of Managers will be in charge of
making official The USFWS will monitor sites in and around Agassiz National Wildlife Refuge
twice weekly. They have acquired funding for the purchase of additional contimomitoring
equipment and augmentation of the Thief River Watershed Sediment Investigation through
intensification of the amount of monitoring in and around the Refuge.

3. C. Project Organization

These groups meet together through the county local platening effort or through the
MPCAG6s Red River Basin Water Quality Team.
review operation of the impoundments.

1 RLWD Board of Managers
0 Myron Jesmé& Administrator
A Corey Hansoii project planning and coordinaticsampling, monitor
installation/maintenance, report writing, data analysis
A Engineering Techniciarisflow monitoring
1 Loren Sanderson
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1 Gary Lane
1 Minnesota Pollution Control Agency
o Jim Courneya Official Project representative
o Molly MacGregor (key part of pject initiation)
1 Agassiz NWR
o0 Maggie Anderson, Managérmroject coordination
0 Gregg Knutson
o John Braastad
o Student worker(s)
A 2007- Kristin Fritz, Maria Fosado
1 USGSI Stream Gauging, project advisors
o Gregg WicheNorth Dakota Water Science Center Director
A Jason Lambrech§upervising Hydrologist
A Rochelle NustadCivil Engineer
A Paul ScarpariHydro Tech
o0 Lan TornesWater Quality Specialist
1 Marshall Countyi water monitoring project sponsor
o Marshall County Water Planngrdan Kaspari
o0 MarshaltlBeltrami SWCDi Lisa Newton
1 Pennington County stakeholder/advisors
1 City of Thief River Falls stakeholder/advisors
1 Minnesota Department of Natural Resourcstakeholder/advisors
3. D. Staff and Governing Board Directory
Project Staff Directory
Margaret (MaggiepAnderson (218) 4494115 ext. 202
Agassiz NWR Manager Margaret_Anderson@fws.gqg
John Braastadigassiz NWR Assistant Manager (218) 4494115 Ext. 205
John_Braastad@fws.gq
Jim Courneya (218) 8460735
MPCA Project Manager jim.courneya@pca.state.mn.
Marstall Deters (218) 2223747
MN DNR Thief Lake Wildlife Management Area Marshall.deters@dnr.state.mn.,
Pete Fastner 651-282-6245
Minnesota Pollution Control Agency peterfastne@pca.state.mn.u
Roger FisherMinnesota Pollution Control Agendy 651-296-7387
PerformanceManagement and Quality roger.fisher@pca.state.mn.
Maria Fosado (218) 4494115
2007 Student Worker at Agassiz NWR Maria_Fosado@fws.go
Doug FrankeMinnesota Department of Natural 218681-0946
Resoures
Kristin Fritz \ (218) 4494115
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2007CAP/USFWS/RLWD Intern

fritz161@mmail.crk.umn.ed

Corey HansonWater Quality Coordinator
Red Lake Watershed District

(218) 6815800
coreyh@wiktel.com

Myron JesmeAdministrator
Red Lake Watershed Distric

(218) 6815800
jesme@wiktel.con

Jan Kaspari
Marshall County Water Planner

(218) 7454217
jan.kaspari@co.marshall.mn.

Linda Kingery
NW Regional Sustainable Development Partnershi

8778547737
kinge002@umn.ed

Gregg Knutson
Biologisti Agassiz NWR

(218) 4494115

Bethany Kurz
Energy and Environmental Research Center

(701) 7775050
bkurz@undeerc.or

Gary LaneRLWD Technician Il

218681-5800

Lisa Newton
MarshallBeltrami Soil and Water Conservation Dig

(218) 2946144
Lisa.Newton@mn.nacdnet.n

Arlene Novak
RLWD Accounting/Secretary/Technician |l

(218) 6815800
arlenen@wiktel.con

Rochelle Nustad
United States Geological Survey

(701) 7757221
ranustad@usgs.go

Randy Prachar
MN DNR Thief Lake Wildlife Management Area

(218) 2223747

Arlo Rude, Utilities Director

City of Thief River Falls

218.681.5816
citytrf@citytrf.net

Loren SandersoRLWD Engineering Assistant

218681-5800

Paul ScarpariJnited States Geological Survey

Phone: 7047557221
Cell: 7027390219
scarpari@usgs.qov

Gregg Wiche
United States Geological Survey

(701) 2507401
gjwiche@usgs.go

John Williams
Minnesota Department of Natural Resources

(218) 7553958
john.williams@dnr.state.mn.u

Xixi Wang xwang@undeerc.or
Energy and Environmental Research Center 701-777-5224
Gregg Wiche (701) 2507401

United States Geological Survey

gjwiche@usgs.go

John Williams
Minnesota Department of Natural Resources

(218) 7553958
john.williams@dnr.state.mn.u

Radelle Winter,Water Plan Coordinator
Pennington County Soil and Water Conservation O

(218) 6837075
Rachelle.Winter@mn.nacdnet.n
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4. IDENTIFICATION AND SUMMARY OF PROGRAM
ELEMENTS

Water Quality Monitoring

This will consist of sampling and fieldeasurements. This data will be used for comparisons

and correlations with continuous data, for modeling, and to provide quality data for stream
assessments. The water quality concerns addressed by this project are excessive turbidity, fecal
coliform bacteia, ammonia nitrogen, low oxygen, phosphorus, and suspended solids.

The goal of this project is to develop an understanding of a complex system of hydrologic
modification (ditches, channelization, and impoundments) upon water quality. This project will
analyze water quality through investigative monitoring, model results and estimates of sources
and loading. Data will be used for statewide water quality assessments. The RLWD has been
monitoring water quality for 22 years and has successfully completey intansive water

quality studies and water quality improvement projects. This study will be used to guide water
quality improvement efforts so the state water quality standards can be met. The monitoring
schedule may be subject to future adjustment tet e data requirements of MPCA statewide
water quality assessments and/or model calibration.

Equipment

One of the most important elements of this study will be the ability to collect continuous water
guality data at key locations in the watersheds ill be accomplished using water quality and
water level logging sensors and multiprobes deployed at key locations throughout the watershed.
Hardware and materials will be needed to construct protective structures for these sensors. The
Eureka Manta wat quality multiprobes will need a new set of batteries once every four weeks.
All other equipment purchases will be made to improve the quality of data collected during the
study (barometer and stand for dissolved oxygen calibrations, steel tape fonstaggements,

etc.). A portable sonde (Eureka Manta/Amphibian combo) already owned by the RLWD will be
used to collect field water quality measurements during site visits and to validate the quality of
data collected from the deployed instruments. Theshkl County WatePlanner uses a YSI

(Yellow Springs Instrumentshultiprobe on loan from the Minnesota Pollution Control Agency.

All of the agencies conducting monitoring for the study will also be using HACH 2100P portable
turbidimeters for standardizedeasurements of turbiditfhe USFWS will be using a Hydrolab
Datasonde 4 and Surveyor 4 combo that is already owned by the RLWD. The USFWS has
purchsed their own HACH 2100P portable turbidimeter.

Equipment will be purchased at the beginning of thgeptoCooperative planning among the
RLWD, Agassiz NWR, USGS, Northwest Regional Sustainable Development Partnership, and
Minnesota Department of Natural Resources has been used for equipment selection and for the
purchasing of additional equipment.
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Equipment Calibration and Maintenance

Diligent equipment calibration and maintenance will be needed to ensure that the continuous and
spot measurements are reliable. All water quality equipment will require regular maintenance
during the course of the studyhd minimum frequency of the calibration and maintenance of
continuous monitoring equipment will be a tmeek interval of site visits. Sampling equipment

will need to be cleaned to avoid sample contamination. Water quality sondes used for spot
measurementsf water quality are calibrated regularly based orStamdard Operating

Procedures for Water Quality Monitoring in the Red River Watershed

A student worker will provide assistance with this process, although most of this calibration will
be performear supervised by the RLWD Water Quality Coordinator. Calibration of profiling
sondes will be conducted in accordance withStendard Operating Procedures for Water

Quiality Monitoring in the Red River Watershédthough the deployed and portable multipes

are calibrated similarly, additional quality assurance procedures will be established for the
maintenance and calibration of the deployed multiprobes. These procedures are covered in the
Quality Assurance Project Plan in Appendix 1. Dissolved oxygeinggron profiling sondes will

be calibrated each day before monitoring begins. Conductivity and pH will be calibrated monthly
on the profiling sondes. The pH, conductivity, dissolved oxygen, and turbidity probes of the
continuous monitoring sondes will balibrated according to manufacturer recommendations

and data validation results. Calibration schedules may be intensified if needed. The USGS
Guidelines and Standard Procedures for Continuous \AQteality Monitors: Station

Operation, Record Computatioand Data Reportingnd the British Columbia Ministry of

Envi r o CangnondudVEateQuality Sampling Programs: Operating Proceduvali be

used to guide the continuous monitoring process. The technology being used for the continuous
monitoring part othis project was not widely accessible at the time thaStardard Operating
Procedures for Water Quality Monitoring in the Red River Watersloedment was produced,

in 2003. So, additional methods manuals such as these will be utilized for the project.

In order to ensure data quality, deployed water quality equipment will be brought in to the

RLWD office for cleaning, calibration, and data validation within a stable laboratory

environment. Although this will create larger gaps in data sets tharcékaation, it will allow

for greater confidence in data through data validation/grading, more accurate calibrations, better
cleaning capabilities, and more efficient maintenance. The accuracy of the deployed sondes (and
comparability to portable sondesill be verified btweekly and calibrated as needed. Field
measurements will be collectedsitu during removal and replacement of the deployed sondes.

There will be a total of 9 continuous monitoring stations used for this study. The original Thief

River Watershed Sediment Investigation funds five and Agassiz National Wildlife Refuge has
found funding for 4 additional monitors as pa
continuous monitoring station, data will be downloaded. Then, thetonsnvill be cleaned and

calibrated. Data validation checks against a portable sonde in a bucket of stream water (at the

lab) will be conducted before cleaning, after cleaning, before calibration, and after calibration.
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Flow Monitoring

Flow monitoring wll be essential for successful FLUX modeling and estimaticsediment

budgets for the project,. Stage will be recorded using Onset HOBO water level laggers

USGS gauging statioi\ barometric pressure logger deployed behind the Quonset at thezAgass
NWR headquarters will be used to improve the accuracy of the data collected from the deployed
HOBO Water Level Loggers. Manual stage measurements will be used to convert continuous
water depth data into a continuous record of river stage. When sufflol@mmeasurements are
available to create a reliable flow rating curve, the equation for the curve can be applied to the
continuous stage data to create a continuous record of flow. Pivot tables can then be created to
summarize data and create daily ager flow records for FLUX modeling. Continuous

stage/flow records can be used to examine storm runoff events. Continuous water quality
monitoring multiprobes will also include a water level sensor.

The Red Lake Watershed District will conduct a suéintinumber of flow measurements at the
projectds monitoring sites to develop reliabl
convert the continuous water level record into a continuous record of flow. RLWD water quality

and engineering staff Wicollect flow measurements over a range of flows. The higher flows

will be measured mostly during spring runoff. Most of the work done for this project in the

spring of 2007 will focus on work plan development and equipment installation; so spring flow
measurements will mostly be collected in 2008 and 2009.

Agassiz NWR has contracted with the USGS to conduct a set of 3 flow measurements at the four
monitoring sites within the refuge along with site #140. The United States Geologic Survey,
using Acoustt Doppler technology, has collected several accurate high flow measurements
around Agassiz National Wildlife Refuge for use in this study. These flow measurements are
being conducted in the spring of 2007. The USFWS may be receiving additional funding for
further collection of flow measurements and water quality samples.

Data and Information Collection

This program element includes all the data entry that will be needed for the project. This will be
conducted by all project partners and will be submitftettie RLWD for the purpose of data
analysis and report writing. The RLWD wil/l s u
STORET water quality database. Data should be submitted to STORET no later than November

15" of each year. Site establishmémtms for new sites and updated project establishment forms
should be completed and submitted to the MPCA in the spring of each year.

Develop Sediment Budget

FLUX modeling will used to balance inflows and outflows of sediment to and from the Thief
Lake and Agassiz NWR impoundment areas. It will also be used at the other monitoring sites on
the main stem of the Thief River and contributing ditches.
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Sediment rating curves will be developed, if possible, by looking for a relationship between total
suspende solids concentration and flow rate data.

Water Quality Modeling

The Energy and Environmental Research Center has used SWAT to create a hydrological model
for the Red River Basin. A water quality component will be added to the existing hydrologic
compament for the development of a SWAT water quality model for the Thief River watershed.

A contract will be established between the RLWD and the EERC for the completion of this
program element. BMP implementation and water management scenarios will be nmdeled
determine the best strategies for improving water quality in the watershed.

Data Analysis and Assessment

The RLWD will analyze all the data collected for the study for the purpose of creating a final
report. Project partners will also review the tesaf this analysis.

Review/assess the outcomes of the study

An advisory group composed of project partners will review project progress and outcomes on
regular basis. This may be a new group, or we could use existing groups such as Water Resource
Advisory Committees (Marshall and Pennington Counties), Red River Basin Water Quality

Team, and the Red River Basin Monitoring Advisory Committee.

Assess Results

Project partners and/or advisory groups will assess the outcomes of the water quality rgonitorin
water quality modeling, flow monitoring, and any other data collection that is part of the study.

Make recommendations

An important part of this study will be the recommendations made for future project
implementation and strategies for achieving wgteality goals. The final report from the project
will need to include:

1. Alist of problem areas

2. Erosion assessment results

3. Public input/comments

4. Descriptions of implementation methods
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Report

Write and Review Report

TheRed Lake Watershed DistrigYater Quality Coordinatawill write the majority of the report
during the third and fourth years of the project. All project partners will review the final report

for this project. Project partners and other stakeholders will develop recommendatiahsdnclu

in the report. The report will be started at the beginning of the project. This Microsoft Word
document, and perhaps others, will be used to track and document the progress of the project. It
will be important to have a central location/document incWwho store the findings and other
information gathered during the course of the project. For example, news of road construction
may either be written down on a notepad and lost, or documented in a section adraftirst

project report. The latter of the two options is definitely the preferred choice.

The RLWD Water Quality Coordinator will document project activities throughout the project in
semtannual progress reports to the MPCA as well as in a section of the monthly RLWD water
quality program pogress reports that are written to keep the RLWD Board of Managers well
informed and to serve as a reference for future report writing. Updates on this project will also be
included within the 2006, 2007, 2008, 2009, and 2010 RLWD annual reports.

The semannual progress reports and workplan development will be tracked separately on the
semtannual expenditure reports. The RLWD keeps track of expenditures by using project and
work type codes. The project number extablished for this project is 168. gxisiik type

codes from other projects will be used where appropriate to separate expenditures into the
different objectives of the project. New numbers will be added when necessary. The following
table shows these associations.

Table 1. Objectives and corresponding work type codes

Work
Objective Type
Development of a project workplan andadmin. 7
Equipment purchases N/A
Equipment calibration and maintenance 1
Water quality monitoring 19
Flow monitoring 46
Data entry and redudion 54
Develop sediment budget 55
Water quality modeling (SWAT contract) N/A
Assess results 52
Make recommendations 53
Write and review report 59
Publish report 17
Develop impaired waters work plans 69
Assisting Agassiz NWR with parallel study 8
(Separate fromCWP Grant andMatch reporting)
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Publish Report

The Red Lake Watershed District will publish the report. The RLWD office has the capability of
printing bound copies of reports. An indefinite number of copies will be made of the report to
engire that a sufficient number of copies are always available for distribution to interested
parties. The report will also be available for downloading in PDF format from the RLWD
website: www.redlakewatershedrg. An expectation of this project report is that it should serve
as a reference that can be used for understanding the watershed and planning future projects.

Develop Impaired Waters Study Work Plans

A work plan and budget will be developed for eagfich in the watershed that is listed on the

Mi nnesota Pollution Control Agencyb6s 303(d)
consider all the data and findings that are produced by the Thief River Watershed Sediment
Investigation. Each reach wilelconsidered separately (unless the same type of impairment
extends upstream to other reaches) to allow flexibility in funding of TMDL studies by the

MP CA. Th e TMDR WarloR$an Guidanc&anuary 2006 or more recent version)
document will be used to gie this project.

MILESTONE SCHEDULE

Equipment
Activity Time Frame Responsibility
Purchase continuous water quali Januaryi March 2007 RLWD
monitoring equipment
Purchase continuous water leve April 2007 RLWD
monitoring equipment
Build stilling wdls for water April T May 2007 RLWD
guality monitoring equipment
Install continuous water level May-June 2007 RLWD
monitoring equipment March-April 2008
Marchi April 2009
Install continuous water quality May-June 2007 RLWD
monitoring equipment March-April 2008
Marchi April 2009
Purchase other equipment ang  April 200771 October RLWD
batteries as needed 2009
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Activity Time Frame Responsibility
Purchase Calibration Standard{ April 2007, as needed RLWD
Continuousmonitoring equipment 20077 2009 RLWD, Agassiz
Calibration Bi-weekly while NWR

equipment is installed

Continuous monitoring equipmer
cleaning and maintenance

200771 2009
Bi-weekly while
equipment is installed

RLWD, Agassiz
NWR

Water Quality Monitoring

Activity Time Frame Responsibility
Water quality sampling 20071 2009 Marshall County
Monthly (at least) during Water Plan
open water
Water quality sampling 20077 2009 RLWD
Monthly (at least) during
open water

Continuous Water Quality
monitoring

Openwater months of
20077 2009 (April
through October)

RLWD, Agassiz
NWR, Student
worker

Flow Monitoring

Activity

Time Frame

Responsibility

Installation of structures to hous
continuous stage monitoring

April-May 2007

RLWD

equipment
Continuous stage mdoring at all| Open water months of RLWD, Agassiz
sites 20071 2009 (April NWR

through October)
Flow Measurements Open water months of RLWD, USGS

20071 2009 (April

through October)

particularly during high
flows

Rating Curve Development Fall 2009 RLWD, USGS

20|Page



Thief River Watershed Sediment Investigation CWP Project Work Plan

Revision 1
August 27 2007
Data Entry and Reduction
Activity Time Frame Responsibility
Data entry Throughout the entire RLWD, Marshall
project (20072009) County Water
Planner, Agassiz
NWR
Preliminary data assessment | Novemberi December of RLWD
2007 and 2008
Final DataAnalysis October 2009 RLWD
Develop Sediment Budget
Activity Time Frame Responsibility
FLUX Modeling November 2009 RLWD
Analysis of modeling results December 2009 RLWD
Water Quality Modeling
Activity Time Frame Responsibility
Collecting data Late 2009 Early 2010 EERC, RLWD
(with extension)
Calibrate and run model Early 2010 (with EERC
extension)
Assess Results
Activity Time Frame Responsibility
Yearly data review November through Marcl RLWD
of 2007, 2008, and 200¢
Final data analysis November 2009 March RLWD
2010
Write Report 2009 through 2010 (withh RLWD, stakeholder
extension) agencies
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Make recommendations

Activity Time Frame Responsibility
Decision making and December 2009 All project partners
recommendations from project
partners (meetings)
Stakeholder meetings November 2009, Organized by MPCA
December 2009, or and RLWDi
January 2010 involves
stakeholders
(landowners and
agency
representatives)
Write and Review Report
Activity Time Frame Responsibility
Draft report End of 2009 or 2010 RLWD
Review of draft Dec 2009 or Nov 2010 | All project partners
Final report January 2010 or RLWD

December 2010
(dependent upon projec

extension)
Publish Report
Activity Time Frame Responsibility
Printing December 2010 RLWD
Distribution of Hard Copies December 2010 and as RLWD
needed
Posting on RLWD Website December 2010 RLWD
Press Release November 2010 RLWD
Public Information Meeting December 2010 RLWD
Develop Impaired Waters Study Work Plans
Activity Time Frame Responsibility
Create workplan November 2010 RLWD, MPCA
Approval of work plan by the December 2010 early RLWD, MPCA
MPCA 2011
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MONITORING AND MODELING PLAN

Monitoring Objectives

Sufficient data will be collected to confidently characterize water quality andgsexaffecting

water quality within the Thief River watershed. One of the most important driving factors for the
development of this study was the need for continuous monitoring to determine how the
watershed behaves during a runoff event. Making suréftisadata is as reliable as possible is a
crucial part of this study. Also, spot measurements will need to be collected frequently enough
to provide data of sufficient quality for modeling the watershed (FLUX and SWAT). Flow
measurements will need to befficient to create reliable rating curves. Although there will be
regular gaps in data sets from calibration and maintenance monitoring staff will strive to compile
as complete a dataset as possible during the open water monitoring season. Theyne#idalso

to be complete for the open water periods during which they will be deployed.

Previous Water Quality Studies

The participating agencies have worked cooperatively to develogdmgg plans. However,
serious questions about the cause of problemstdbe source of sediment (and flooding
problems) in the system remain and can be divisive. An objective examination of the system is
needed to develop a shared understanding.Summaries of previous studies can be found in the
appendices of this workplan.

Monitoring Network

Site Selection

Sites will be selected based on the following questions:

1. Is the site located strategically within the watershed
a. Measuring inflow and outflow from impoundment areas
b. Accurately measures contribution from a ditch
c. Will the dte provide us with information that will help fulfill the goals of the
project?
2. Is flow at the site influenced by downstream characteristics?
a. Avoid backwater if possible.
3. Is it safe to conduct monitoring at the site?
4. Is there existing data from the $ite
a. Water quality
b. Stage
c. Flow measurements
5. Is it already part of an existing monitoring program?
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Site selection is based on reviewing maps and also visiting each
site to determine whether or not monitoring is feasiilaites

will have continuous stageanitoring. At least nine sites (Agassi
NWR and RLWD combined) will have continuous water quality
monitoring.

Site Descriptions

RLWD and Marshall County Water Plan Sampling Sites

X4 Ao ol ¢
1 SH 54; Culvert 10 miles N. of Grygla in Sec. 1 of Veldt L s st
Twp.

15/X5 (Moose River)

1 Moose River at SH 89; Bridge 4.5 miles NE of
Gatzke in Sec.35 of Moose River Twp. Samples ag
collected from the upstream side of the bridge,
within the thalweg. An Onset HOBO Water Level
Logger will be installed at this site to collect and pabl
store water level readings once every 30 minutes.” i*

- yate
98/T1 (Thief River)

Thief River at CR 49 near the Thief Lake Outlet
Vertical staff gauge on downstream side of Thief
Lake Dam
0 SE headwall of outlet structure
o Gage reads from 0 to 16.94, which is 1161.
ft mean sea level
1 Drainage area = 215.2 mi
1 Benchmark: chiseled square on south side of Thi
Lake Dam
I Elevation on NE headwall of bridge by Thief Lake Headquarters = 1163.54

-
—  — - T
v - [ Sl =

1
1

140 (Thief River)

7 Thief River at the northern boundary of Agassiz =~
NWR 4
7 MarshallCounty, T157N R41W Sections 8/17
7 Benchmark: Painted bolt, top of curb, south side
center of channel
a. BM el evation = 100606

ti on

f The Eureka Manta water quality logger for this site is installed on the downstream side of

the bridgein a verticalPVC deployment tube
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757/D6 (Mud River)

1 SH 89; Bridge 7 miles NW of Grygla in Sec 24 of
Eckvoll Twp.

1 Reference Point: Upstream side of bridge, painted po»-*'
above thalweg.

1 Stage: Measure down from reference point during lo
water periods. There alsoasstaff gauge on one of the
northwest pillars of the bridge.

o This site is part of the Red Lake Watershed A
Districtdos |l ong term, =+ ' rogram

1 Eureka Manta logging water quality multiprobe install¢™ z“;b"""“ R

in a fixedangle deployment tube under the bridge. — > -

40/T2 (Thief River/State Ditch 83)

7 CSAH 7; Bridge 6 miles E. of Holt in Sec. 29 of East Valley Twp.

f Vertical staff (Corps of Engineers gage) on east face, <
end of center pier of bridge at SW corner of Agassiz
NWR

f Tape downs from center of upstream safleridge _
(bottom rail) when vertical staff gauge is unreadable _*#

of bridge over Thief River at SW corner of Agassiz %
Wildlife Refuge on Marshall County Road #7. Elev. R R
From Marshall Co. Hwy Dept: 1141.05 S

7 Eureka Manta logging water quality multiprobe installed in a fiaedle deployment
tube on the upstream stream side of the bridge on the west wingwall.

6 (Branch 200 of Judicial Ditch 200)

F =5
# Ditch 200, a little over 1 mile upstream of its confluen 3
with the Thief River and approximately 1 mile ,_-.-._)'
downstream of the Farmes Pool/EIm Lake outlet. e

f# Samples and tape down measurements are taken fro';f»”,‘f. o
painted X on the upstream side of the box culvert. &% o

N st YT 'fm.m
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RLWD Sampling Sites

2 (Thief River/State Ditch 83)

1 Thief River at the Rangeline Road (CR12)

1 Tapedown measurements are made from the upstree,
bridge rail over the thalweg. This point is marked wit
paint.

f An Onset HOBO Water Level Logger is installed in a f&%'
1/2 inch PVC pipe on the downstream side ofithdge
along the south river bank.

41 (County Ditch 20)

1 CD20

i Stage is measured from the painted mark on the
upstream (E) side of the bridge. Water quality
measurements and samples are taken on the downs
side of the bridge. There is a differerm®ween the two
sides of the bridge. The upstream side is calm/flat for
measurements of stage, but is not well mixed at times
because of two road ditches that enter just upstream.
The water flows over rocks under the bridge that help
ensure that the streamreliably mixed. Crossection water quality surveys will be
conducted to verify this.

1 Eureka Manta logging water quality multiprobe installed in a fiardle deployment
tube on the downstream side of the bridge.

156 (Thief River/State Ditch 83)

1 Thief River at CR44 Crossing

1 Tape down measurement on the upstream side of bri";_"’" !
The water quality and tap#own measurement point is %
marked with paint over the thalweg of the stream.

1 An Onset HOBO water level logger will be installed
near one of the kfge pillars under the north side of the e NEF
bridge.

760 (Thief River)

1 Hillyer Bridge USGS gauging site #

1 Real time water level and flow data is available at:
http://waterdata.usgs.gov/nwis/uv?0507600

1 A Eureka Manta continuous monitoring multiprobe is
installed under the bridge in a fix@shgledeployment
tubesupported by one of the northern set of pillars under the bridge.
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RLWD ContinuousNater QualityMonitoring Stations

This list is a subset dhe RLWD and Marshall County Water Plan sampling sites.

agrwnE

140 (Thief River/State Ditch 83)
757/D6 (Mud River/Judicial Ditch 11)
40/T2 (Thief River/State Ditch 83)
SG41 (County Ditch 20)

760 (Thief River)

Agassiz NWR Sampling Sites (Also Continuous MonitQrSites)

Al

= =4 =

A2

= =4 =

A3

A4

= =

Once monitoring sites are sefed, it will be necessary to
establish methods for measuring stage and water quality.
Stage measurements will need to be collected in the same
each time. There are many sites within the RLWD from whi

Branch 1 of Ditch 11

Culvert crossing

Eureka Manta logging water quality multiprobe is installed in a metal pipe on the
downstram side of the crossing. It is installed at an angle along the ditchbank.

Outlet of Agassiz Pool

Locatedat radial gates (pictured to the right)
Eureka Manta logging water quality multiprobe
deployed on the upstream side of the structure.

Wooden bridge over Ditch 11 at the Agassiz Nationa'f ) T,
Wildlife Refuge Boundary F A3 Coniinuous Monitoring _
Eureka Manta installed in a vertigaktal pipe on the Station
donstream side of the bridge. : :

Ditch 200 at the southeast corner of EIm Lake
Eureka manta logging water quality multiprobe
installed within a fixegangle deployment tube
downstream of the road crossing.

stage and flow measurements have been collectedti he past. These ar
gauge sites. o0 There currently are 155 of
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throughout the Red Lake Watershed District. For each site, there is a file describing benchmark
elevations and stage nseasement methods. This file will be referenced when describing the
stage measurement | ocations at each of this
tapedown stage measurements will be clearly marked to avoid confusion and variation during
the course of this study. They will either be marked with a chiseled square on the bridge rail, or
they will be marked with paint. At the continuous monitoring sites, it will be necessary to

choose an installation location and depth that is representétire mean water quality

conditions within the stream. Identifying the location of this mean will be accomplished through
crosssection stream water quality surveys at each monitoring site. A field sheet like the one
below will be filled-out at the sitend entered into an Excel spreadsheet at the office.
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Table 2. Example water quality cross-section survey data sheet
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Sampling Frequency

The minimum sampling frequency over thd §ear duration of ik project will be a monthly
sampling schedule. It will be sufficient to provide the amount of data needed to accomplish the
goals of the project. Since calculation of loads is a project goal, it will be necessary to conduct
additional monitoring duringraafter storm events when flow is increased on the rivers and
ditches.

Water Quality Parameters

The samples collected by the RLWD and Agassiz NWR will be analyzed for total phosphorus,

total suspended solids,celi, ammonia nitrogen. Field measuremeniit be collected during

site vists with a Eureka Manta sonde for dissolved oxygen (mg/L), % dissolved oxygen

saturation, pH, temperature, specific conductivity, and turbidity. A HACH 2100P will also used

to collect a turbidity measurement since ithastbeet he fAst andardo measurem
within the Red River Basin and RLWD for quite some time. A transparency reading will also be
collected using a transparency tube. The RLWD has 60 cm, 100 cm, and 122 cm tubes to collect

a measureable transparenejue from all but the clearest of waters.

The continuous water quality monitoring sites will provide a continuous (every 30 minutes or
hourlyT not decided yet) record of dissolved oxygen (optical), turbidity (optical), pH, specific
conductivity, depthand temperature at each monitor location. Data is stored internally on the
monitors and will be downloaded on a regular basis during calibration.

Data Requirements

There will need to be enough water quality data collected during the study to relsdsdg aad
model water quality at each site. Spot measurement data requirements are based upon MPCA
guidelines for water quality assessment and the data requirements for the FLUX water quality
modeling software.

T he MP@nintumdata requirement for assament for conventional water quality
parameters is 20 measurements.

The data goals of the continuous monitoring will be a little more complicated. The first and
foremost goal of this type of monitoring is to colledanpleteandaccurateset of dataA
complete record of stage data is important for determining the average daily flow for FLUX
modeling. Also, a reliable, accurate set of data from all monitors will be needed to determine
how flow and pollutants move through the watershed during a stent.e

In order to create reliable rating curves for expressing the relationship between stage and flow,
there will need to be three key characteristics to the flow measurement data set at each site:

1. Sufficient number of readings

2. Sufficient accuracyf each reading
3. The measurements must cover a wide range of flows.
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Monitoring Data Evaluation Procedures

Quiality assurance/quality control data will be used to determine the quality of the sampling and
field measurement data collected for the studyatRed percent difference values will be
collected for duplicate samples.

Continuous monitoring site data will be evaluated and adjusted using, to the extent feasible, the
methods described in théSGS Guidelines and Standard Procedures for Continuousr\Wat

Quality Monitoring: Station Operation, Record Computation, and Data RepoAidgta sheet

will be filled out at each continuous monitoring station maintenance/calibration site visit. Filling
out a data sheet similar to the one on pageo8the USGS5uidelines will allow for fouling
corrections, drift corrections, and cres=sction corrections to the data set. Tuatinuous
WaterQuality Sampling Programs: Operating Proceduneanual from the British Columbia
Ministry of Environment will also be ceulted to make sure that installation and data handling

of continuous water quality monitors yields a reliable and accurate data set.

Modeling

The Energy and Environmental Research Center (EERC) has completed a Soil and Water
Assessment Tool (SWAT) lyologic model for all watersheds within the Red River Basin. They
have the capability and expertise needed to add a water quality component to this model. Part of
this project will involve a contract with the EERC to conduct this modeling. The EERC will

follow the work plan and methods described inRheposal for SWAT modeling, Red River

Basin Watershedd'he EERC will accomplish the tasks described in their proposal along with

any specific tasks specified in this contract. The major tasks within thephaorare:

Model Development, Calibration, and Validation

Water Quality Assessment

Identification of Target Areas and BMP Strategies for Model Evaluation
Evaluation of Hypothetical BMP Implementation

Compilation of Results

= =4 =4 -8 -9

The model will be calibrated drvalidated by the EERC using water quality data collected
within the watershed. The calibrated SWAT models will be used to conduetdondhistorical
simulations to assess the location and rates of major sediment and nutrient loading within the
Clearwaer River Watershed. FLUX modeling software will be used to generatadomg
constituent loadings using the sampling data provided by the RLWD. This data will be used to
create an accurate SWAT water quality model.

Sources of water quality problemslivie identified in the watershed. The general processes that
are contributing the most to water quality problems will need to be identified (land use, stream
bank erosion, natural conditions). For planning and decision making purposes, one of the more
important parts of this study will be the creation of maps showing hydrologic units and their
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relative effects on water quality. These maps will allow for targeting implementation efforts in
the hydrologic units that are contributing the most to the problbe EERC will create maps
like this for each parameter (number of maps needed will depend on scale).

The EERC will use the model to determine the effect of buffer strip and BMP implementation.
The EERC will work with the RLWD, MPCA, and other agencies (3¥8) to target BMP
implementation scenarios that may achieve a desired improvement in water quality. Input will be
received from local agencies on which BMPs are realistic to implement and where they may be
implemented. Although the ultimate goal wouldtbeliscover a strategy that would meet water
guality goals, the ability to attain ideal water quality conditions may be limited by characteristics
of the watershed and the feasible extent of water quality improvement projects. Each set of
strategies wilbe described in the modeling report.

The EERC will produce a report that documents model development, calibration, validations,
and simulation results. The report will include graphical displays of model simulation results,
including tables, maps, and ctsa It will define current conditions within the watershed and
describe the results of the BMP implementation scenarios. The report will be made available in
an electronic format for distribution on the MPCA and RLWD websites.

WATERSHED ASSESSMENT

Physical Description of Project Area

The Moose River, Thief River and Mud River are the primary waterways in this subwatershed.
Portions of all of these rivers have been channelized. Dams at impoundment outlets and other
impassable areas (e.g., culverts) fragirthese stream systems. A network of drainage systems

and a few natural waterways are tributaries to these waterways. The hydrology of these
waterways has also been modified due to land use changes (flashy flows extended periods of low
flow). All these dianges have greatly reduced the potential of these waterways to support quality
fish populations. The Thief River does provide some quality habitat for some species.

The Thief River subwatershed consists of an approximately 1,068 square mile area. The
watershed outlets into the Red Lake River in Thief River Falls. The watershed is located mostly
within the Lake Agassiz ecoregion with the extreme northeastern and southeastern areas fringing
on the Northern Minnesota Peatlands ecoregion. Soil texturesfrangéne-loamy in the west

to coarsdoamy in the east, with a strip of sandy soils along the northern boundary of the
watershed. The area consists of a mix of agricultural lands, forest lands and wetlands, with very
little grasslands, lakes or developathan land.

For this study, a record will be kept of activities within the watershed that may influence water

quality and explain some of the data collected for the study. For example, Agassiz NWR plans to
install 2 new outlet structures in 2007 andaiedD 11 downstream of their outlet in 2008.
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Land Use, Land Cover, Sources of Pollution, and Resource Uses

The Thief River watershed includes the Moose River, Mud River and Thief River minor
subwatersheds. Public lands in the eastern and westermpemeiolominant natural resource
features in this subwatershed. The central portion of this subwatershed is primarily private lands
used for agriculture. All these lands provide a large area of diverse habitats. Public lands include
state wildlife managememreas and acres of state forest lands. Prominent public land resource
features include: Thief Lake WMA (7,008cre basin, +WMA), Moose River Impoundment, the
Randen Ridge area, Agassiz NWR and ElIm Lake WMA.

Quiality habitats in this subwatershed priamclude forestlands, brushlands and wetlands

(Figure 29). Type 6 and 7 wetlands are particularly abundant. Grasslands are of relatively less
importance compared to some other planning basins. These habitats provide seasonal and
permanent homes to a vetiy of species including game species such as sdilezl deer,

moose, bear, waterfowl and shdgi grouse. Some areas provide important winter habitat for

deer and migratory and breeding habitat for waterfowl and other birds (e.g., Thief Lake WMA,
Agasi z NWR). One of Minnesotaodos two el k herds
sharptail habitat is located near Grygla extending about 6 miles to the east and 10 to 15 miles
west of Beltrami/Marshall county line. CRP lands, common throughout tlieatportion of the
subwatershed, provide some quality habitats and also provide a habitat connection between

public lands to the east and west. These lands are of particular importance because they contain a
mix of relatively undisturbed areas of grasslabrushland and wetland. East and west of this

area the habitat becomes more wooded or wet and less desirable feagharp
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Figure 2. Thief River Subwatershed Existing ResourcesStewardship
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Figure 4. Thief River Subwatershed Existing Resource2000 Land Use Land Cover
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Table 3. Thief River Watershed Characteristics

Hydrologic Characterization

The Thief River subwatershed is also comprised of two smaller subwatersheds which outlet into
the Thief River. They are the Moose River and Mud River/Agassiz subwatersheds. The Thief
River subwatershed is the northernmost reach of the RLANBf the drainage from within the
smaller subwatersheds flows into the Thief River and eventually outlets into the Red Lake River
at Thief River Falls.

There are seven named lakes in the Thief River subwatershed. Major lakes foruiseited
recreationinclude Thief Lake and Mud Lake/Agassiz. All lakes within this watershed typically
support only waterfowl as they are too shallow to support a recreational fishery. Shoreline is
typically undeveloped on the lakes.

Wetland areas are scattered throughoeitattea. These wetland areas are somewhat denser in the
eastern portion of the subwatershed, especially east of the Beltrami county line. Many of the
wetlands in the western portion of this watershed have been altered by farm drainage for
agricultural prodation. Remaining wetlands in the eastern portion have been estimated-to be 2
43 percent of prsettlement extent.
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Drainage systems in this subwatershed are a complex network of natural streams and legal ditch
systems developed for agriculture. Generdhg, ditch systems are under the administration of
the county in which they reside or of the watershed district. Notable existing water management
projects within this watershed include Thief Lake, Agassiz NWR, Elm Lake, Lost River Pool
and the Moose Rivdmpoundment, which collectively can store up to 138,000 acre feet of
water.
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Figure 5. Thief River Subwatershed Existing ResourcesWatercourses
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Figure 6. Thief River Subwatershed Restorable ResourcésDrained Wetlands

Watershed Characteristics Influencing Water Quality

The Thief River was identified as an important resource within the region that needs to be
recognized and protected. Recreational activities including hunting, fishing, tubing, swimmin
etc. were all identified as being popular activities.

A consideration of the project will be a comprehensive inventory of the watershed characteristics
that are influencing water quality. This will involve windshield surveys of the watershed
combined wih photo monitoring. Also, there should be a prioritized inventory of erosion

problems within the watershed. To aid in planning successful erosion control projects, a channel
stability assessment should also be performed on the Thief River and its cteahresdiches.
Examples of some known problems within the watershed that were identified during the RLWD
10-Year plan development process are:

1 Flashiness of flows

1 Unstable stream banks and excessive erosion
0 Moose River in Sections-@ of Northwood Townshiand Sections-12 of

Whiteford Township (between MC 54 and bridge on Moose River Road)

o0 south of the outlet of the Moose River impoundment (Sprucegrove Township)
o Continual sloughing on ditch 20 and erosion on laterals

1 Channelization of rivers

1 Impoundments

9 Lack of buffers
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Large deltas are forming on the east end of Thief Lake and in Agassiz NWR.
There is a need for increased agricultural BMP implementation.
Other recommended strategies include improved ditches with side inlets, buffer and
grassed waterwayssidue management, tree plantings, reduce farming into road ditches
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Figure 7. Thief River Subwatershed Restorable ResourcésBuffered Watercourses.

Estimation of Water and Pollutant Loads

The estimation of loads will be condad using FLUX modeling. The FLUX results will be used
to calibrate the SWAT model. The SWAT model will then be used to determine the sources of
these loads and supply recommendations for reducing them.

Priority Management Areas

Priority management wilbe identified using the SWAT water quality modeling results. The
identification of these areas will also be based upon existing local comprehensive water plans
and the RLWD 16vear Plan.

QUALITY ASSURANCE PROJECT PLAN (QAPP)

A Quality Assusrance ProjeBlan has been created for the project. It was created as a separate
document and inserted as Appendix 1.

39|Page



Thief River Watershed Sediment Investigation CWP Project Work Plan
Revision 1
August 27 2007

WORKPLAN BUDGETS

Original grant application budgets:

Project Expenditure Budget from Grant Application
Complete the following table by listing the objectives that will comprise your project and
estimated cost of each objective.

Objectives Funding Types Total
Grant and Local In-kind
Cash

1. Equipment i Purchase of 5 $39,600 $39,600
logging sondes, 3 level loggers,
& construction materials; 3 level
loggers, profiling sondes, &
logging rain gauge are already
available from the RLWD
2. Equipment Calibration & $7,100 $7,100
Maintenance
3. Water quality monitoring $27,050 $25,150 $52,200
(Marshall Co. & RLWD)
4. Flow monitoring (RLWD) i $9,900 $9,900
rating curve development
5. Data entry & reduction (all) $10,350 $750 $11,100
6. Develop sediment budget 1 $4,900 $4,900
FLUX model (RLWD)
7. Water quality modeling i $45,000 $45,000
SWAT model (EERC)
8. Assess results (All) $1,500 $2,500 $4,000
9. Make recommendations $1,500 $2,500 $4,000
ALL
10. Write and review report $6,500 $2,500 $9,000
(Al
11. Publish report (RLWD) $3,000 $3,000
12. Develop impaired waters $2,000 $1,200 $3,200
study work plans (All)

Total of Program Objectives $158,400 $34,600 $193,000
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Project Revenue Budget: Complete the following sections for all the sources of grant, match
money, and in-kind contributions for your project. The match requirement must be no less than

the amount of the grant.

Project Costs

Project Sponsors Cash In-kind :
(Attach additional sheets if necessary) Contribution Contribution To Total Project
. ; Support
To Project Project
A. Project Sponsor Contribution $63,400 $63,400
B. Local Contributing Sponsors:
1. Red River Watershed Management $10,000 $10,000
Board
2.Marshall County Water and Land Office $17,700 $17,700
3.Pennington County $1,800 $1,800
4,
B. Subtotal: $29,500 $92,900
C. State and/or Federal Contributing
Sponsors:
5.US FWS $1,800 $1,800
6.MN DNR $1,800 $1,800
7. MPCA
8.BWSR
State and/or Federal Contributing $3,600 $3,600
Sponsors Subtotal ** (not including
funds being applied for in this
application)
C. Subtotal
TOTAL: All project sponsors (A+B+C) | $63,400 $33,100 $96,500
Grant amount requested (cannot exceed | $96,500
$300,000).
Total Cash Total In-kind Total Project
Cost
GRAND TOTALS $159,900 $33,100 $193,000
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Thief River Watershed Sediment Investigation LA, I1.B. II.C. IL.E.
Red Lake watershed District
ITEMIZED PROJECT BUDGET AND EXPENDITURES Cash In-Kind Budget
Program Element | Cost Category Unit Cost| Rate | Quantity Grant Match Match Total

\

OBJECTIVE 1 - Development of Project Workplan, Project Administration, and Public Education

Water Quality
Red Lake watershed District Coordinator 50.00 /hr. 80.00 $ - $ - $ 4,000.00 $ 4,000.00
ELEMENT 1 - TOTAL $ o $ o $ 4,000.00 $ 4,000.00

OBJECTIVE 2 - EQUIPMENT ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘

Logging multiprobes with Turbidity and Optical Dissolved Oxygen $ - $ - $ - $ -

Eureka Manta 6162.00 each 5.00 $ - $ 30,810.00 $ - $ 30,810.00

Shipping and

Accessories 200.00 total $ - 0% - 0% -3 -
Water Level Loggers $ - $ - $ = $ o

Onset HOBOs 495.00 each 5.00 $ o $ 2,475.00 $ ° $ 2,475.00

Shipping 100.00 total $ -3 10000 $ -3 100.00
Steel Measuring Tape 100.00 each $ = $ 100.00 $ = $ 100.00
C Cell Batteries 13.00 /12 70.00 $ = $ 910.00 $ = $ 910.00
"Stilling" Well Materials - PVC Pipe and Hardware 400.00 total $ o $ 400.00 $ = $ 400.00
Ring Stand and Clamp for calibrations 75.00 total $ ° $ 75.00 $ = $ 75.00
Size 7 Chest Waders 70.00  total $ -3 7000 $ = $ 70.00
Barometer for Accurate Calibrations Angler's Edge 100.00 each $ = $ 100.00 $ = $ 100.00
Unanticipated Expenses/Maintenance 1943.10 total $ ° $ 1,986.00 $ = $ 1,986.00
Sales Tax 2416.90 total $ o $ 257400 $ = $ 2,574.00
ELEMENT 2 - TOTAL ‘ ‘ ‘ ‘ ‘ $ = ‘ $ 39,600.00 ‘ $ = ‘ $ 39,600.00
OBJECTIVE 3 - DEPLOYED MONITORING EQUIPMENT CALIBRATION AND MAINTENANCE

Water Quality
Red Lake watershed District Coordinator 50.00 fhr. 135.00 $ 6,750.00 $ - 3 = $ 6,750.00
pH Calibration Standards 33.40 4L 25.00 $ = $ 835.00 $ 835.00
Conductivity Calibration Standards 65.00  /10L 8.00 $ = $ 520.00 $ 520.00
Turbidity 149.00 /10L 8.00 $ = $ 1,192.00 $ 1,192.00
Sales Tax Allowance $ = $ 203.00 $ = $ 203.00
Student Worker 10.00 /hr. 180.00 $ 900.00 $ = $ 900.00 $ 1,800.00
ELEMENT 3 - TOTAL $ 7,650.00 $ 2,750.00 $ 900.00 $ 11,300.00
OBJECTIVE 4 - WATER QUALITY MONITORIN(L ‘ ‘ ‘ ‘ ‘ ‘ ‘

Water Quality
Red Lake Watershed District Coordinator 50.00 /hr. 250.00 $ 12,500.00 $ = $ = $ 12,500.00
Marshall County Water Planner 35.00 /hr. 202.00 $ 3,000.00 $ - $ 3,000.00 $ 6,000.00
Marshall County Water Planning Office Mileage and Supplies $ 535.00 $ 535.00 $ 1,070.00
Marshall-Beltrami County SWCD Staff 35.00 /hr. 200.00 $ 3,500.00 $ = $ 3,500.00 $ 7,000.00
Student Worker 10.00 /hr. 200.00 $ 1,000.00 $ o $ 1,000.00 $ 2,000.00

RMB Environmental
Sample Analysis Laboratories, Inc 53.00 Iset 300.00 $ 9,540.00 $ 9,540.00 $ - $ 19,080.00

[coole

Shipping Speedee Delivery 7.00 r 50.00 $ 17500 $ 17500 $ = $ 350.00
ELEMENT 4 - TOTAL $ 30,250.00 $ 9,715.00 $ 8,035.00 $ 48,000.00
OBJECTIVE 5 - FLOW MONITORING ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘

Water Quality
Red Lake Watershed District Coordinator 50.00 /hr. 150.00 $ 3,750.00 $ = $ 3,750.00 $ 7,500.00
Red Lake Watershed District Engineering Technician 50.00 Ihr. 34.00 $ 850.00 $ = $ 850.00 $ 1,700.00
ELEMENT 5 TOTAL $ 4,600.00 $ = $ 4,600.00 $ 9,200.00
OBJECTIVE 6 - DATA ENTRY AND REDUCTIOI\‘I ‘ ‘ ‘ ‘ ‘ ‘ ‘

Water Quality
Red Lake Watershed District Coordinator 50.00 /hr. 187.00 $ 4,675.00 $ o $ 4,675.00 $ 9,350.00
Marshall County Water Planner 35.00 /hr. 50.00 $ 875.00 $ = $ 875.00 $ 1,750.00
ELEMENT 6 - TOTAL $ 5,550.00 $ = $ 5,550.00 $ 11,100.00
OBJECTIVE 7 - DEVELOP SEDIMENT BUDGET‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘

Water Quality
Red Lake Watershed District Coordinator 50.00 /hr. 98.00 $ 2,450.00 $ = $ 2,450.00 $ 4,900.00
ELEMENT 7 - TOTAL $ 2,450.00 $ S $ 2,450.00 $ 4,900.00
OBJECTIVE 8 - WATER QUALITY MODELING ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
Energy and Environmental Research Center $ 35,165.00 $ 9,835.00 $ - $ 45,000.00
ELEMENT 8 - TOTAL $ 35,165.00 $ 9,835.00 $ = $ 45,000.00
OBJECTIVE 9 - ASSESS RESULTS ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
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Cash In-Kind Budget
Program Element Cost Category | Unit Cost| Rate| Quantity]  Grant Match Match Total
| [ |

OBJECTIVE 10 - MAKE RECOMMENDATIONS
Red Lake Watershed District Water Quality Coordinator 50.00 /hr. 38.00 $ 950.00 $ $ 950.00 $ 1,900.00
Marshall County Water Planner 35.00 /hr. 40.00 $ 700.00 $ $ 700.00 $ 1,400.00
Pennington County Water Planner 35.00 /hr. 20.00 $ - $ $ 700.00 $ 700.00
Beltrami County SWCD Staff 35.00 /hr. 20.00 $ - $ $ 700.00 $ 700.00
ELEMENT 10 - TOTAL $ 1,650.00 $ $ 3,050.00 $ 4,700.00

\ \ [— \ \ \ \
OBJECTIVE 11 - WRITE AND REVIEW REPORT
Red Lake Watershed District Water Quality Coordinator 50.00 /hr. 159.00 $ 3,975.00 $ $ 3,975.00 $ 7,950.00
Marshall County Water Planner 35.00 /hr. 20.00 $ 350.00 $ $ 350.00 $ 700.00
Beltrami County SWCD Staff 35.00 [hr. 10.00 $ - 8 $ 350.00 $ 350.00
ELEMENT 11 - TOTAL $ 4,325.00 $ = $ 4,675.00 $ 9,000.00

\ \ L \ \ \ \
OBJECTIVE 12 - PUBLISH REPORT
Red Lake Watershed District Water Quality Coordinator 50.00 /hr. 16.00 $ 800.00 $ - $ $ 800.00
Printing Expenses 0.15  /page 10000 $ - $ 1,500.00 $ - $ 1,500.00
ELEMENT 12 - TOTAL $ 800.00 $ 1,500.00 $ 5 $ 2,300.00

\ \ | | \ \ \ \
OBJECTIVE 13 - DEVELOP IMPAIRED WATERS STUDY WORK PLAN
Red Lake Watershed District Water Quality Coordinator 50.00 /hr. 64.00 $ 2,410.00 $ - $ 790.00 $ 3,200.00
ELEMENT 13 - TOTAL $ 2,410.00 $ 5 $ 790.00 $ 3,200.00

\ \ (I \ \ \ \

TOTAL $ 96,500.00 $ 63,400.00 $ 37,100.00 $ 197,000.00

[SUMMARIZED BUDGET FOR THE THIEF RIVER WATERSHED SEDIMENT INVESTIGATION

|
OBJECTIVE 1 - TOTAL (Workplan, Admin, Public Ed.) 0.00 0.00 4,000.00 4,000.00
OBJECTIVE 2 - TOTAL (Equipment) 0.00 39,600.00 0.00 39,600.00
OBJECTIVE 3 - TOTAL (Calibration and Maintenance) 7,650.00 2,750.00 900.00 11,300.00
OBJECTIVE 4 - TOTAL (Water Quality Monitoring) 30,250.00 9,715.00 8,035.00 48,000.00
OBJECTIVE 5 - TOTAL (Flow Monitoring) 4,600.00 0.00 4,600.00 9,200.00
OBJECTIVE 6 - TOTAL (Data Entry and Reduction) 5,550.00 0.00 5,550.00 11,100.00
OBJECTIVE 7 - TOTAL (Develop Sediment Budget) 2,450.00 0.00 2,450.00 4,900.00
OBJECTIVE 8 - TOTAL (Water Quality Modeling) 35,165.00 9,835.00 0.00 45,000.00
OBJECTIVE 9 - TOTAL (Assess Results) 1,650.00 0.00 3,050.00 4,700.00
OBJECTIVE 10 - TOTAL (Make Recommendations) 1,650.00 0.00 3,050.00 4,700.00
OBJECTIVE 11 - TOTAL (Write and Review Report) 4,325.00 0.00 4,675.00 9,000.00
OBJECTIVE 12 - TOTAL (Publish Report) 800.00 1,500.00 0.00 2,300.00
OBJECTIVE 13 - TOTAL (TMDL Study Workplan) 2,410.00 0.00 790.00 3,200.00

[

GRAND TOTAL 96,500.00 63,400.00 37,100.00 197,000.00
[

RLWD billable rates arecalcutd by mul ti plying the staff pers
accounts for the salary and overhead. The actual billable rate for an hour of the RLWD Water
Quality Coordinatorb6s time is currently $41.1
even numbers. The actual hourly billable rate for RLWD Water Quality Coordinator time will

likely be under the $50/hour rate throughout the project. The Marshall County Water Planner

uses $35 as a billable rate whies1 rastse sd o exgn Qvti
mileage or calibration standards, which will be accounted separately. An erosion/channel

stability assessment should be a consideration for this project. This type of assessment will be

added in the latter stages of the projedbére appears to be enough money left in the

monitoring budget and suitable methods can be found.
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Appendix 1

Quality Assurance Project Plan for the Thief River Watershed Sediment Investigation
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Thief River Watershed Sediment Investigation CWP Project Work Plan

Table 1.List of Acronyms and Abbreviations

APG : Analytical Products Group, Inc., Belpre, OH

C : Centigrade

cm : Centimeter

CWP : Clean Water Partnership

DQO : Data Quality Objective

°: Degree

DI : Deionized

DO : Dissolved Oxygen

EPA : Environmental Protectiong&ncy

ERA : Environmental Resource Associates, Arvada, CO
FD : Field Duplicate

H,SQO,: Sulfuric Acid

LIMS : Laboratory Information Management System

L : Liter

Kg : Microgram

K : Micron

mg : Milligram

MDH : Minnesota Department of Health

MNDNR : Minnesota Bpartment of Natural Resources
MPCA : Minnesota Pollution Control Agency

Na,S,05: Sodium Thiosulfate

NIST : National Institute of Standards and Technology
NTU : Nephelos Turbidity Unit

NWR : National Wildlife Refuge

PM : Project Manager

QA : Quality Assuance

QAC : Quality Assurance Coordinator

QAM : Quality Assurance Manual

QAPP : Quality Assurance Project Plan

QC : Quality Control

RLWD : Red Lake Watershed District

RPD : Relative Percent Difference

RSD : Relative Standard Deviation

SB : Sampler Blank

SM : Standard Methodgor the Examination of Water and Wastewagd" Ed.)
SOP : Standard Operating Procedure

STORET : STOrage and RETrieval (federal database)
TMDL : Total Maximum Daily Load

TP : Total Phosphorus

TRWSI : Thief River Watershed Sediment éistigation
TSS : Total Suspended Solids

TB : Trip Blank

WQ : Water Quality

WQC : Water Quality Coordinator
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DOCUMENT CONTROL

This document has been prepared according to the United States Environmental Protectid
Agency publicationEPA Requirements f@uality Assurance Project Plandated March 2001
(QA/R5). This QAPP will be reviewed annually and updated as needed. Updated versions of thi
QAPP will bear a new (x + 1) revision number. Corey Hanson will assume responsibility for
archiving outdated vsions of this QAPP which will be kept at project headquarters. Archived
versions of this QAPP will be retained for a minimum of ten years from the date of archival.

GROUP A. PROJECT MANAGEMENT

A3. DISTRIBUTION LIST

Each person listed on the Approvatj@ature Page and each person listed in Table 2 will receive
a copy of the final approved version of this Quality Assurance Project Plan. A copy will also be
made available to other persons taking part in the project and to other interested parties.
compehensive list of project staff representing all project partners may be found in the project
Work Plan.

Table 2. QAPP Distribution List

Name Title/Affiliation Address Phone/emall
Corey Hanson Water Quality Coordinator, 1000Pennington Ave. S., 218.681.5800;

Red Lake Watershed District Thief River Falls, MN 56701] coreyh@wiktel.com
Jim Courneya Project Manager, MPCA, Regional| 714 Lake Ave., Suite 220,

Environmental Management Div. | Detroit Lakes, MN 56501
Myron Jesme Administrator, Red Lake Watershe{ 1000 Pennington Ave S, 218681-5800,

District Thief River Falls, MN 56701] jesme@wiktel.com
Jan Kaspari Marshall County Water Planner Marshall County Water and | 2187454217

Land Office Jan.kaspari@co.marshall

208 East Colvin Ave, Suite § mn.us
Warren, MN 56762

Pete Fastner MPCA Regional Environmental MPCA 218282-6245
Management St. Paul, MN 551581194 Peter.fastner@pca.state.n
n.us
Roger Fisher WQ QA/QC Coordinator, MPCA, | 520 Lafayette Road North, | 651.296.7387
Environmental Outcomes Division | St. Paul, MN 551581194 roger.fisher@pca.state.m

-us

Project partners include the Red Lake Watershed District, the U.S. Fish and Wildlife Service, th¢
Minnesota Department of Natural Resources, Marshall CourgyetPlanners, Pennington
County Water Planners, the Board of Soil and Water Resources, and the Minnesota Pollutio
Control Agency. All partners will share responsibility for project management.
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A4. PROJECT/TASK ORGANIZATION
Table 3. Project Pesonnel
Name/Title Project Responsibility
Corey Hanson, WQC Project planning and coordination, sampling, fi

instrument deployment and maintenance, re
writing, data analysis

Jim Courneya, MPCA PM Technical assistance, data review
Jan Kaspari Water quality monitoring, data entry, assess
results

Roger Fisher, WQ QA/QC Coordinator | QA/QC support

A more detailed list of project personnel and their specific project responsibilities may be found
on page 14 of the project Work Plan.

The MPCA QA/QCCoordinator (QAC) is independent from project staff including those who
generate data. The extent of the QAC role is to assist in the writing of this QAPP and to bg
available to address project QA/QC problems and concerns. The QAC is not accountable t
anyone directly or indirectly associated with this project.

Corey Hanson is responsible for maintaining the latest officially approved version of this QAPP.
A5. PROBLEM DEFINITION/BACKGROUND
A5.1 The Thief River

The Thief River flows to the Red Lake Rivand is the drinking water source for Thief River
Falls, East Grand Forks, and Grand Forks, ND. Red Lake Watershed District (RLWD)
monitoring determined that the Moose River, the Thief River from Thief Lake to Agassiz Pool,
and the Thief River from AgassRool to the confluence with the Red Lake River are impaired
for turbidity, dissolved oxygen, and ammonia.

The Thief River Watershed Sediment Investigation (TRWSI) Project is intended to diagnose thg¢
impact of hydrologic modifications and anthropogenid aratural factors influencing Thief
River Watershed water quality.

This project is the result of twenty years of quarterly monitoring by the RLWD, three years of

monthly monitoring by the Marshall County Water Plan, and additional RLWD investigative
monitoring.
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A6. PROJECT/TASK DESCRIPTION

A6.1 Resource Goals

This project is intended to identify the sources of the impairments, improve wildlife
impoundments management, and protect drinking water sources.

A6.2 Water Quality Characterization Goals

Eleven sites throughout the watershed and four sites in the Agassiz NWR will be monitored tq
verify theturbidity, dissolved oxygen, and ammonia impairments. The resulting data will be used
for model development, pollutant load estimation, and the evatuati pollutant reduction
strategies.

In addition,in situ continuous monitoring data will be gathered at five of these sites and used to
characterize sediment movement throughout the watershed. The continuous monitorin
parameters are turbidity, dissely oxygen, pH, temperature and water level.

Table 4. Thief River Watershed Sediment Investigation CWP Project Milestone Schedule (20072009)

Tasks March | April | May | June| July | Aug | Sep| Oct| Nov | Dec
i Feb

Personnel Training 0 0

Collect Water Sampte 0 0 0 0 0 0 o} o]

for Laboratory Analysis

Conduct Ambient 0 0 0 o} 0 0 0 0

Water Quality Analysis

Lab Analysis 0 0 0 0 0 0 0 0

Data Review, Analysis 0 0 0 0 0 o} 0 0 0

and Interpretation

A7. QUALITY OBJECTIVES AND CRITERIA

Water quality goks are to reduce watershed turbidities so that at least 90% of Turbidity
measurements are less than 25 NTU, the state 303(d) impairment listing threshold and increa|
Dissolved Oxygen levels so that at least 90% of the measurements are greater thae the st
impairment listing standard of 5 mg/L.

A7.1 Water Quality Sampling and Analysis
Water samples taken at the eleven watershed sites and four Agassiz NWR sites will be analyz
for E. coli, ammonia nitrogen, total phosphorus, ortho phosphorus, andgustsnded solids.

Field measurements of turbidity, dissolved oxygen, temperature, pH, specific conductivity, ang
stage are recorded during site visits

8|Page

U




Thief River Watershed Sediment Investigation CWP Project Work Plan

Revision 1
August 27 2007
Table 5. Laboratory and Field Measurement Parameter Objectives
Parameter Precision Range  Reporting Units Holding Times
(% RPD) Limits
E. coli Bacteria 30% 17 50,000 1 cfu <30 H*
Ammonia 30% 0.01-1.5 0.01 mg/L 28D
Nitrogen
Total 30% 0.0057 3 0.03 mg/L 28D
Phosphorus
Total Suspendec  30% 1->1,000 1.0 mg/L 7D
Solids
Dissolved [0.1 mg/L] 0-50 mg/L
Oxygen
p HA [0.3 Units]  2-12 Standard
Units
Specific 30% 0-100,000 4 eS/lcm
Conductivity
Optical [0.1 mg/L] 0-25 .01 mg/L
Dissolved
Oxygen
Turbidity 30% 0- 1000 NTRU
Turbidity 30% 0- 3000 A FNU

AFi el d me*amduts If usedfe énfbrcement purposes.

Virtually all environmental data are only approximations of the true values of the parameters
measured. These estimates are affected by the variability of the medium being sampled and
random and systematicrers introduced during the sampling and analytical procedures.

Data Quality Objectives (DQOSs) are qualitative or quantitative statements of:

Precision (a measure of random error)
Bias (a measure of systematic error)
Accuracy

Representativeness

Completaess,

Comparability, and

Sensitivity

=4 =4 =4 -8 -8 _9_-9

The DQOs must be defined in the context of project requirements and objectives not the teg
method capabilities.
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Precisioni This quality element measures how much two or more data values are in agreemer
with ead other. Precision is discussed in the introductory chapt8tasfdard Methods for the
Examination of Water and Wastewatet(" Edition, 1998. Field sampling precision is
determined by using field split samples and/or field duplicate samples. Laboaatalggical
precision is determined by comparing the results of split samples, duplicate samples, an
duplicate spike samples.

Sampling and/or analytical precision may be determined from split or duplicate samples by
calculating the Relative Percent Difémce (RPD) as follows:

RPD = (A7 B) + (A +B)/2)x 100
where A is the larger of the two duplicate sample values and B is the smaller value.

Where three or more replicate samples or measurements have been taken, calculate the Rela
Standard Dewtion (RSD) instead of the RPD as follows:

RSD = (s/6) x 100
Wheresis the standard deviation of the replicate valueseaindhe mean of the replicate values.

Bias i This expresses the degree to which a measured value agrees with or differs from a
accepted reference (standard) value due to systematic errors. Field bias should be assessed by,
of field blanks and trip blanks. Adherence to proper sample handling, preservation, and holdin
time protocols will help minimize field bias.

Both sampler lanks and field blanks are collected by the RLWD in proportion to the number of
samples collected using each sampling method (Van Dorn sampler and dip sampling
respectively). Trip blanks are taken only for VOC sampling which is not a parameter to be
measwed by this project. Thus bias due to field activities will not be determined. However,
laboratory bias will be determined as part of its internal quality control. Bias effects that fall
outside the | aboratoryds acceptance | imits

Accuracy T This expresses the degree to which an observed (measured) value agrees with 3
accepted reference standard (certified sample value) or differs from it due to systematic errors.

Completeness Expressed as the number of valid (usable) data points mdde total number
of measurements expected according to the original sampling plan. Percent completeness
determined separately for each parameter and is calculated as follows:

% Completeness = (no. of usable data points + no. of planned data points)G0
High or low water levels may reduce the number of samples that can be taken. This may b
compensated for by scheduling additional sampling events or sampling as near to the origin;

sampling site as possible. Any such variances to the establishgdingamrotocol will be
thoroughly documented. Resulting data will also be qualified to reflect this. The completeness o
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the continuous monitoring dataset will depend upon the amount of time that the equipment is ou
of the water.

Representativenessi This expresses the degree to which data accurately and precisely
represents parameter variations at a sampling point, or of a process or environmental conditio
Representativeness of field data are dependent upon proper sampling program design and
maximized by following the sampling plan, using proper sampling protocols, and observing
sample holding times.

Data will also be compared to historical project data and to current and historical data generatg
by other organizations

Comparability T This repesents the level of confidence with which the project data set can be
compared to other data. Indicate the steps to be taken to ensure the comparability of fiel
measurements and laboratory analyses. Comparability is dependent upon establishing similar Q
objectives for the sets being compared and is achieved by using similar sampling and analytic
methods.

Sensitivity T For laboratory analyses this represents the lowest level of analyte that can b
reliably detected by the laboratory analytical metheat. field measurements this represents the
lowest level of analyte the field analytical method or meter can reliably detect.

A8. SPECIAL TRAINING/CERTIFICATION

Training of TRWSI Project staff is done through assistance from knowledgeable staff, project
partners, and the MPCA Project Manager. Corey Hanson is responsible for field sampling
training and monitoring oversight.

Corey Hanson is also responsible for ensuring key project staff have or receive adequate trainir
to effectively and correctly perfor their project duties. Key staff include samplers, sample
handlers, data reviewers, and data assessors. He is also responsible for documenting su
training and maintaining the training records.

A9. DOCUMENTATION AND RECORDS

All versions of the QAPP ametained in the Thief River Watershed District Office. RLWD staff
retain sampling sheets for five years. Data are entered into STORET by MPCA staff.
http://www.pca.state.mn.us/publicationsfsf%04.xls

Sampling sheets are completedsi@ at the time afampling. A chain of custody form is filled

out for each set of samples (each cooler). Data is entered into an Excel spreadsheet that is in
format of the most current template provided by the MPCA for submitting data for STORET
entry.

Sampling colletion records, field notebooks, and all records of field activity are retained by
RLWD staff for five years following completion of the project.
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GROUP B. DATA GENERATION AND ACQUISITION
B1. SAMPLING PROCESS DESIGN
TRSWI Project staff in consultationitiv project partners developed the sampling plan.

Water chemistry, temperature, and transparency data are collected and used to monitor proje
effectiveness. Water samples taken during the project are considered a snapshot of current wa
guality condiions. Longterm monitoring programs need to be established to truly measure water
guality improvements.

B2. SAMPLING METHODS

All field work for this project, including collection of water samples and delivery of water
samples within the required timeame to RMB Laboratories, Inc. (RMB), are conducted by
TRSWI Project staff. A certified laboratory conducts all water sample analyses. Shipping is
overnight from Thief River Falls to Detroit Lakes via Speedee Delivery. This QAPP supports the
| abor @AMand SOSs and is specific for this TRSWI Project.

The RLWD uses the same set of Standard Operating Procedures for water sampling for eve
project because these methods are the best practical methods for sampling within the Red RiV
Basin. They havébeen developed with the cooperation of the Red River Basin Monitoring
Advisory Committee, so they are accepted and used throughout the Red River Basin. All sample
are collected using approved methods and sampling devices. Samples are transferred frg
sampe collection devices to preleaned polyethylene or glass bottles. Bacteriological samples
are collected in sterile glass, polypropylene, or polycarbonate vessels. TRSWI Project staff ar
responsible for collection and transport of the samples to RMB. RiMides the preleaned
bottles and the sterile bacteriological bottles.

Stream Sampling

Stream sampling is performed from open water season Na@ttoberof each year. TRSWI
Project staff will collect field data on Turbidity, Dissolved Oxygen, peimperature, and Stream
Stage with monitoring equipment. Samples for laboratory analysis are collected by RLWD staff an
are analyzed by RMB Labs. Samples are analyzed include total phosphorus, orthophosphorus, tg
suspended solids, ammonia nitrogencdi, and turbidity.

Grab Samples

Water quality samples are collected using clean polyethylene bottles of appropriate size t
provide the laboratory with sufficient sample to perform the requested analyses and reanalysis,
necessary. All samples goeeserved as required, labeled with a unique identifier, and placed in a
cooler on ice. Sample information is logged on field data sheets.

Grab sampling is conducted using the container type and size appropriate for each particul
analysis. Irstream saples are collected at makpth near or at the thalweg to obtain a well

12|Page

il




Thief River Watershed Sediment Investigation CWP Project Work Plan
Revision 1
August 27 2007
mixed sample. The method used for any particular sampling event depended on several factg
including flow rate, stream depth and width, and accessibility. For information on the grab
sampling method see Appendix 1A.

Regardless of collection method, the grab sample is stored and transported in a clean, label
container. The clean container supplied by the analyzing laboratory is not rinsed before th
sample is collected.

Variationsof the grab sampling method are described below and may be used as needed.
Wading and Hand Collection

If the stream is safe to wade, the sample collector wades to the center of the stream with a sam
bottle. The sample collector faces upstream takarg not to disturb any stream bottom debris

or sediment which may contaminate the sample. The sample bottle is inverted and dipped belg
the surface, then turned upright to collect the sample while holding the bottle about one foo
below the water surfac&Vhen considering wading, the general rule is that if stream depth (in
feet) multiplied by its velocity (feet/ secoq
sampler MUST NOT WADE.

Bridge Sampling with a Van Dorn Sampling Device

Samplescollected for this study will be collected using a sampling device lowered from the
bridge. The device that will be used by all monitoring staff will be the Van Dorn sampling
device. A sample is collected with this horizontal sampler by lowering it tepthdhat is
approximately 60% of the stream depth below the surface (a little deeper thaepthd. The
sampler is rinsed with distilled water at the beginning of the sampling run and after every set g
samples to avoid biasing samples at one site eatttaminants from another. Prior to collecting

a sample, the Van Dorn sampler is triple rinsed with sample water to make sure that the sampl
are representative of the water being sampled. More details on this technique are included in ti
Standard Operang Procedures for Water Quality Monitoring in the Red River Watershed.

B3. SAMPLE HANDLING AND CUSTODY

Corey Hanson is the field sample custodian and keeps records of all samples taken by fie
personnel. Sample bottles are labeled with bottle nunsiieridentification, and date. They are
sealed tightly and packed in a cooler on ice at the sampling location. The field record include
project name, sampl er 6s signatur e, uni que
parameters for laboratory agsis, matrix, number and size of containers, and date and time. All
laboratory samples are delivered to RMB within 24 hours of collection. Sufficient ice packs
and/or ice is placed in coolers to ensure sample temperatures remained cooled at a tenfperaturg
4°C + 2°C. Temperature blanks are placed in each cooler so the lab can test the temperature
liquids stored in the cooler upon arrival at the laboratory.

13|Page
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Information on field conditions, such as the weather, deviations from written procedures,
operatng condition of the equipment, and other unusual occurrences are also recorded for eaq
sampling event.

Samples will be collected in three sample bottles. The bottles
for the study are provided by RMB Environmental Laboratori
These bottles are abacteria bottle (about 120 ml)
phosphorus/nutrient sampling bottle (1 pint/750 ml), and a la
bottle for total suspended solids analysis (approx. 1000 ml).
pint bottle (middle bottle in photo) is used for phosphorus anal
and needs to be presed with 2 ml of sulfuric acid. Vials of acig
preservative are provided by RMB Labs.

Table 6. RMB Laboratories Inc., Analytical Methods, Sample Containers, and Preservatives

Parameter Sample Sample Preservative | Holding | Analytical Method
Quantity | Container Time
Coliform >100 mL Plastic N&S,03, 24 H** SM 9222 B
Bacteria Cool to 4°C
Ammonia Pint bottle Plastic H,SOy, 28D SM 4500NH3 F
Nitrogen Cool to 4°C
Total
Suspended 100 mL Plastic Cool to 4°C 7D SM 2540 D
Solids
Total Pint botle Plastic H,SO, 28 D SM 45006P E
Phosphorus Cool to 4°C
Turbidity 100 mL Plastic Cool to 4°C 2D 2130 B

*8 Hrs if used for enforcement purposes.
Laboratory Sample Handling

The laboratory provides sample containers. Container cleanliness is verified by QA/QC
procedures as specified in the | aboratoryo
bottle cleanliness by running a specified number of bottle blanks on each shipment received ar
on each batch of sample bottles following laboratory cleaning andzsteoih. A preservative is

added to specific bottles, as required, or accompanies the bottles in a separate contain
Preservatives used and their volumes and concentrations are specified in the laboratory QAM.

Temperature blanks are included in theleooprovided by the laboratory to verify whether the
appropriate sample temperature of 4°C + 2°C has been maintained.

Upon arrival at the laboratory, the condition of the samples is determined. The samples ar
checked for leaks and appropriate preseowatind the temperature taken. The information is
recorded on the sample identification sheet. The sample identification sheet information is the
compared to the information on the sample bottles and any discrepancies are noted. The samp
are then loggeahto the Laboratory Information Management System (LIMS). They are assigned
two identification numbers, a work order number and a unique laboratory number. The sample
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were then stored in the appropriate area as determined by required storage tempeatituye,
and analyses required. The laboratory sample storage areas are monitored daily.

Samples are tracked using LIMS. Any problems encountered are reported to the client. A
analytical report is printed out. The samples are held until their holamggttas expired or until

30 days after completion of the analysis. Samples are then disposed of in an environmental
acceptable manner. Samples are returned to the client if requested. Water samples that 3
environmentally safe are disposed into the losahitation system. Samples that contain
hazardous waste may be returned to the client for proper disposal.

Analytical Standard Operating Procedures (SOPs) are part of the laboratory QAM.
Field Information Sheets

Field data sheets are the primary metHod documenting most stream monitoring field
activities. These sheets served as an initial record of any field measurements and weath|f
conditions at the time of sampling. Jessica Poegel, MPCA Monitoring Coordinator, created thg
template for the field datsheets used by RLWD, Marshall County Water Plan, River Watch,
and the MCPA, beginning in 2007. The sheets used for this study (and all RLWD monitoring
from now on) are a modified version of Jes
monitoringsite. This helps keep data sheets more organized and also allows the monitoring sta
to look back at previous records for the site if necessary.

Field Notes

Field notes are used to document important information during sampling events. They arg
enterednto a bound notebook with waterproof pages. Entries are made using pens with indeliblg
ink. The field notebook becomes part of the project data and is retained with the analytical dat
hard copies and other project documents.

Sample Labeling

Each samie container has a label attached that is filled out in its entirety. The laboratory doeg
not, as per laboratory policy, accept sample containers without labels or labels that are missir
information. The sample label includes the water body code or nhensite number, the date,
and time of sample collection.

Sample Shipping

All samples are packed in an ifiked cooler for transport to the laboratory. Samples are
generally transported within 24 hours of collection. They are shipped within a qzaked

with ice/ice packs in the manner described in the Laboratory Sample Handling section of this
QAPP. RMB Environmental Laboratories provides shipping labels. Empty preservaive vials arg
placed in a plastic bag and returned to the lab within the cdot®lers are securely taped shut

with packing tape and weighed prior to shipping. Samples may be shipped Monday througl
Thursday. Unless told otherwise, it is courteous to call RMB Environmental laboratories on
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Thursdays if sampling fecal coliform or Eoli bacteria because they have to make sure there

will be someone at the lab on Saturday to complete the analysis. Speedee Delivery is open f
walk-in shipments at around 4:30 pm. Samples should be brought to Speedee Delivery no lats
than 6:30. Samplesill arrive in at the lab in Detroit Lakes the next morning.

B4. ANALYTICAL METHODS

Analytical protocols are found in the RMB Laboratories, Inc. QA/QC Manual and SOPs.
Anal yti cal accuracy 1is routinely chetfidded
reference analytes.

Laboratory analytical methods are listed in Table 6.

All raw data generated in the laboratory are recorded in bound notebooks, on project specific ra
data sheets, RMB custom logbooks, or as an instrument printout. This dattesheample
numbers, calibration data, calculations, results, analyst notes and observations, quality contr
data, date of analysis, and initials of the analyst. Completed notebooks are returned to the Qual
Assurance Unit where they are archived. @mtograms, graphs, and strip charts are kept with
the laboratory raw data. All items are labeled, dated and signed by the analyst. When complete
the data are integrated into a final report.

For outof-control situations, a corrective action plan islace. The initial action is to repeat the
analyses of the samples bracketed by the unacceptable quality control sample. Replication
unacceptable results are investigated as a matrix effect by reviewing blank spikes or laborato
knowns. If the quality @ntrol samples are still unacceptable, the entire process is repeated. Thig
includes sample preparation or extraction. {anmalysis is not possible due to the sample being
past holding times or sample quantity is insufficient, documentation of theiaituaill be
added to the raw data. In these cases, the client is notified and the report flagged.

BS5. QUALITY CONTROL

Where applicable, internal reference standards will be analyzed and recorded with each samg
run. External reference standards atashdard reference material obtained from ERA, APG, or
another approved provider will also be used. All stock standard solutions will be properly
labeled, stored, and expiration dates visibly recorded on the label. The measured data for tl
certified standrds must fall within the specified range as given by the provider or corrective
action will be taken.

The Red River Basin Monitoring Network (coordinated by monitoring staff from the Detroit
Lakes MPCA office) conducts blind sample tests on RMB Envirenahd_aboratories on a
regular (yearly) basis.

The Minnesota Department of Health (MDH) certifies RMB Laboratories, Inc. As such the
laboratory is subject to audit by MDH and MPCA.

One field QC grab sample duplicate for laboratory analysis is collettdee sampling site for
every ten like samples taken. The grab sample collection protocol is described in Appendix Al
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and in theStandard Operating Procedures for Water Quality Monitoring in the Red River
Watershed The field duplicate for laboratory agais is collected to determine sampling and
laboratory analytical precision. Blank samples are collected for 10% of-chpped grab
samples (field blanks) and 10% of all Van Dorn sampler collected samples (sampler blanks
QA/QC results for all RLWD monatring will be used to test the accuracy and bias of RLWD
monitoring procedures.

If QC samples revealed a sampling or analytical problem, field and laboratory personnel attemg
to identify the cause.

Upon working out a plausible solution, personnel takeessary steps to ensure that similar

problems do not arise during future sampling events. If possible the sampling event is repeate
As per laboratory protocol, suspect data are flagged or qualified depending upon the nature ar
extent of the problem.

RMB implements specific QA/QC methods and procedures for dealing witof-@ointrol
situations. These are documented in RMBO6s
file at MPCA and available for consultation and review upon request.

B6. INSTRUMENT/EQUIPMENT TESTING, INSPECTION, AND MAINTENANCE

The pH, specific conductance, dissolved oxygen, and turbidity probes of theldgtuyed
continuous monitoring sondes calibration are checked according to manufacturer
recommendations. Profiling sondéssblved oxygen calibration will be checked daily and pH
and specific conductance checked monthly. All Raalll instruments, when used, are inspected
and tested each sampling day prior to their use in the field. Steps are taken to fix any instrume
problems noted during testing. If any problems cannot be resolved the instrument is taken out
service and a substitute instrument is used. pH buffer solutions are replaced with fresh solutiof
before the buffer solution expiration date. Batteries for allenseaire routinely checked and
replaced when meters showed powedated problems. Spare batteries for all instruments are
taken on all sampling trips. All maintenance procedures are documented in the mete
maintenance logs or the field notebook. Deployadeka Manta multiprobes use 8 C cell
batteries, which last for about one month of water quality logging atraif3@e interval and 1
minute warrup time. The portable Eureka Manta sonde is controlled by a Eureka Amphibian
hand pad and powered by a battpagk within the hand pad. Since the hand pad is essentially a
PDA (iPag hx2110) within a rugged case, it is always drawing power and should be plugged i
to its charging cord nightly.

B7. INSTRUMENT/EQUIPMENT CALIBRATION AND FREQUENCY

Thermometers sl during this project, if any, are checked for accuracy with a Jd&sfified
thermometer. The field thermometer must read within £0.1°C of the Né®ified thermometer

to be used. Thermometer accuracy is confirmed at the beginning of each samplorg seas
Dissolved oxygen probes on portable field instruments are calibrated each day. Specifi
conductivity, pH, and turbidity probes on portable field measurements are calibrated at 3
minimum frequency of once every month. HACH 2100P portable turbidimdilerateon checks
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with Gelex Secondary Turbidity Standards1@® 0100, and 61000 vials) are performed daily
prior to being used in the field. Portable turbidimeters should not be allowed to have an erro
greater than 5% with any of the checks. Instrumealibration is checked periodically
throughout the sampling day and recalibrated if necessary.

All instrument calibration checks and procedures are documented on the instrument maintenan
log or in the field notebook. An instrument calibration logbaokept in the laboratory at the

RLWD office. It includes calibration log worksheets for the Eureka Manta portable sonde,
HACH 2100P portable turbidimeter, and continuous monitoring equipment. The worksheet o
the following page is used for keeping track all continuous monitoring equipment
maintenance and calibration done by the RLWD. It is used to test the validity of continuous
monitoring equipmernit how well it matches up to portable equipment.
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Table 7. ContinuousMonitoring Equipment Maintenance/Calibration Log
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