CFMS Contract No. 


ATTACHMENT A

Root River Turbidity TMDL Project Work Plan
Applicant Information

Name of Organization:
Fillmore County Soil and Water Conservation District
Type of Organization:

County SWCD
Local Manager:

Donna Rasmussen

Phone:


507.765.3878, ext. 3


Address:

900 Washington St. NW Preston, MN  55965


Fax:


507.765.4415


Email:


donna.rasmussen@fillmoreswcd.org 
MPCA Project Manager:
Shaina Keseley


Phone:


NA at this point

Address:

MPCA Rochester

Fax:


507.280.5513

Email:


Shaina.Keseley@pca.state.mn.us
Project Information

Project Title: 


Root River Turbidity TMDL Project
Impairment Information:
11 reaches listed for turbidity
Grant Requested: 

$300,000 of CWL TMDL Development Money

Project Dates:


March 2008 through June 2011

Impaired Waters

The Root River watershed includes eleven separate impaired waters (excluding mercury/PCB and fecal coliform listings), according to the draft 2008 303(d) list.  For all of those listings, the affected use is aquatic life, and the pollutant or stressor is turbidity. Many of the impairments are based on assessment of Citizen Stream Monitoring Program (CSMP) water clarity data.

This proposal is for completion of one report that will detail Total Maximum Daily Loads for all of the turbidity impairments in the Root River watershed.  

Table 1: Impaired waters
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14

Root River   

Thompson Cr to Mississippi R            

94

07040008-501

Aquatic life

Turbidity

2009

2013

5B

Root River, South Fork

T102 R9W S26, west line to Wisel Cr

08

07040008-511

Aquatic Life

Turbidity

2009

2013

5C

Money Creek

T105 R7W S21, north line to Root R

08

07040008-521

Aquatic Life

Turbidity

2009

2013

5B

Root River, South Branch

Willow Cr to Camp Cr

06

07040008-554

Aquatic life

Turbidity

2009

2013

5C

Root River, South Branch

Canfield Cr to Willow Cr

04

07040008-555

Aquatic life

Turbidity

2009

2013

5B

Root River, South Branch

T102 R12W S21, north line to Canfield Cr

06

07040008-556

Aquatic life

Turbidity

2009

2013

5C

Judicial Ditch 1

Unnamed cr to S Br Root R

06

07040008-561

Aquatic life

Turbidity

2009

2013

5C

Forestville Creek

Unnamed cr to S Br Root R

06

07040008-563

Aquatic life

Turbidity

2009

2013

5A

Root River, South Branch

Headwaters to T102 R12W S16, south line

04

07040008-586

Aquatic life

Turbidity

2009

2013

5B

Root River, North Branch

Unnamed cr to Mill Cr

08

07040008-716

Aquatic Life

Turbidity

2009

2013

5C

Root River, North Branch

Headwaters to Carey Cr

08

07040008-717

Aquatic Life

Turbidity

2009

2013

5C


Background Information 
The Root River watershed provides some of the most outstanding recreational opportunities in Minnesota. Canoeing and fishing opportunities abound, and two state parks (Beaver Creek Valley, and Forestville) and a trout hatchery add to the region’s attractiveness. Yet its potential is limited, and its future threatened, by nonpoint source pollution that impairs its waters for swimming and fishing.  

The 81-mile-long river begins in the Western Corn Belt Plains ecoregion dominated by intensive agriculture, and flows into the more wooded, rolling karst terrain of the Driftless Region, where groundwater provides base flow for trout streams. Streams in the watershed are Class 1B (for domestic consumption following disinfection) and 2A (support of cold water sport or commercial fish and associated aquatic life, and support of aquatic recreation), according to state water quality standards.  

Based on 1990 data, 44 percent of the 1,062,279-acre watershed is cultivated farmland, while 38 percent is grassland, and eight percent is forest.  Intensive row-crop farming is rapidly displacing hay and pasture land: the percentage of crop acreage devoted to corn and soybeans increased from 56 percent in 1975 to an estimated 73 percent in 2001. This is cause for concern in a watershed where 42 percent of the land area has a slope of 6-45 percent, and 72 percent of the land has the potential for severe water erosion. Of the watershed’s 2,173 feedlots, 90 percent have 300 or fewer animal units. Of these 1957 feedlots, more than half are believed to pose a pollution hazard.

High concentrations of fecal coliform bacteria and suspended sediment (turbidity) impair the Root River at the mouth and in several tributaries. The mean concentration of total suspended solids at the mouth of the river was 99 milligrams per liter (mg/L) during the 1990s, more than twice as high as any other monitored major tributary in the Lower Mississippi River Basin of Minnesota.  An examination of Long Term Resource Monitoring Program (LTRMP) data from the mouth of the Root River from 1993 - 2002 shows mean turbidity to be 52 nephelometric turbidity units, twice the state standard. Following storm events a pronounced sediment plume is evident downstream on the Mississippi River, which is listed as impaired by turbidity between the confluence with Coon Creek in Wisconsin downstream to Lock and Dam #8 at Genoa, Wisconsin.

The Root River is impaired by fecal coliform bacteria on the lower reach and several tributaries. The summer mean concentration on the lower reach of the main channel was found to be 853 organisms/100 milliliters in a regional Total Maximum Daily Load Study that included the Root River watershed. That’s four times the state water quality standard, and almost twice as high as the basinwide median value of 485 organisms/100 milliliters. 

Nitrate-nitrogen contamination of groundwater, especially shallow private wells, has long been a local concern. In surface water, this is the only pollutant that has shown a steadily rising concentration. At the mouth of the Root, the mean concentration of nitrate/nitrite increased from 1.90 mg/L in the 1970s to 2.65 mg/L in the 1980s to 3.90 mg/L in the 1990s. Karst geology allows rapid intercommunication of surface and ground water. 
Figure1.  General Watershed Map
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Problem Statement
The Root River watershed includes eleven separate impaired waters (excluding mercury/PCB and fecal coliform listings), according to the draft 2008 303(d) list.  For all eleven listings, the affected use is aquatic life, and the pollutant or stressor is turbidity, with the water quality standard of 25 NTU exceeded at each reach. Many of the impairments are based on assessment of Citizen Stream Monitoring Program (CSMP) water clarity data.

Project Summary

Goals

(A) Complete Total Maximum Daily Load (TMDL) computations for each of the turbidity listings in the Root River watershed.  The general approach to these impairments will be undertaken at the major watershed scale; however, the final product will include TMDL computations and corresponding load allocations and waste load allocations for each listing. Other smaller scale sites (<6,000 acres) will also be assessed. The final product will be in report form.

(B) Develop management strategies to address pollutant sources, according to the load allocations and waste load allocations.  The strategies will be summarized in an outline that will be the basis for an implementation plan to address problems on the major watershed scale, but also provide recommendations specific to each listing.

General Project Approach

The Minnesota Pollution Control Agency (MPCA) will contract with the Fillmore Soil and Water Conservation District (SWCD) to complete this work:

(1) A Professional / Technical agreement with the Fillmore SWCD will be executed.  The SWCD will then subcontract and coordinate with other agencies including: DNR Division of Waters (DOW) and DNR-Fisheries Lanesboro as necessary to perform field work and local project coordination. 

(2) The SWCD will also sub-contract with a consultant for the modeling and TMDL report. Tasks to be performed by the consultant will be focused on model selection and application – both to quantify and locate pollutant sources, and to recommend management strategies.  The consultant’s modeling should dovetail well with modeling (SWAT) already planned by the Minnesota Department of Agriculture and the University of Minnesota.

Project activities and responsible party
GOAL A: Complete TMDL Computations and TMDL Report

Initial Activities

a. Develop TMDL work plan

b. Form technical advisory group (TAG)

c. Form watershed stakeholder group (WSG)

d. Compile and organize existing water quality/flow and GIS data

e. Select models

f. Create monitoring plan

g. Communicate to watershed stakeholders

h. Coordinate with other projects such as discovery/showcase watershed, 2008 MPCA biological monitoring, and MDA monitoring.
Responsible Party: SWCD

Water Quality and Flow Monitoring

a. Develop QAPP plan with MPCA
b. Develop stage/discharge rating curves at monitoring locations 

c. Collect water quality/flow data according to monitoring plan 

d. Manage and report data via STORET

e. Tabulate NPDES monitoring report data 
Responsible Party: SWCD and MDNR Fisheries (a-d), MPCA (e)
Special Watershed Assessments
a. Conduct geo-referenced land-use and conservation practice surveys in selected small-scale/showcase watersheds

b. Conduct geo-referenced near-stream sediment source inventories and studies including streambank erosion, and stream channel surveys in selected small-scale/showcase watersheds

c. Develop GIS riparian buffer status coverage for selected small-scale/showcase watersheds

d. Conduct geo-referenced survey of all point storm water discharge locations from selected cities in the watershed

e. Collaborate with special watershed assessments that are planned by DNR/MPCA such as Watershed Assessment of River Stability and Sediment Supply (WARSSS).
f. Conduct sediment budget for selected runoff ponds to determine relative runoff delivery ratios and peak flow reduction estimations.
g. Conduct field scale runoff monitoring comparing row cropping systems and perennial cropping systems. Coordinate with MDA grazing management site
h. Develop GIS coverage’s and maps summarizing activities and results  

Responsible Party: SWCD(a-h) and MDNR-Fisheries (b,c,e)
Data Analysis 

a. Investigate relationship between turbidity, total suspended solids, total suspended volatile solids, transparency and suspended sediment concentrations

b. Calculate flow weighted mean concentrations and yields for each monitoring location using FLUX
c. Develop load duration curves for selected monitoring locations

Responsible Party: SWCD(a-c), MDNR-Fisheries (b),Consultant (a-c), (a)University of MN State-Winona, MDNR-DOW (c)
Develop and Apply the Water Quality Model and TMDL
a. Provide background information: summarize impairments and describe the Root River watershed and its common land use types. Include documentation or suggestions regarding the magnitude of the existing impairments.
b. Develop a transport model or set of tools that will link land use practices to water quality

c. Evaluate the effects of potential pollutant load reduction strategies

d. Construct load allocations and waste load allocations according to modeling results

e. Detail the pollutant reductions required to meet water quality standards using multiple reduction scenarios developed by the model

f. Develop management recommendations

Responsible Party: SWCD(a), Consultant (a-f)
Education and Outreach
a. Implement the required public meeting process

b. Develop outreach materials (brochures, press releases, website, etc,)
c. Communicate project to watershed stakeholders, technical resources, farm groups, elected officials, township officers, cities, etc.)

d. Host project information and outreach materials on SWCD website

Responsible Party: SWCD
Reporting
a. Submit semi-annual reports by February 1st and August 1st of each year.

b. Complete draft TMDL report by approximately February of 2011 
i. Collaboration of SWCD and MPCA staff will work to organize and analyze data into a cohesive report form.
ii. Revisions from EPA will be made be either party.
Responsible Party: SWCD, MPCA
Approval Process
a.
Prepare public notice package, to include Draft TMDL, Fact Sheet, State Register Notice, Public Notice and Press Release.
b.
Final approval process- submit a final progress report along with a financial report 
Responsible Party: SWCD, MPCA

Goal B: Develop Implementation Strategies

Model Development
a. Develop a land-use-based model that will predict the effectiveness of various potential management strategies aimed at reducing pollutant loading to surface waters.  This would likely be a further application of the same model used in the TMDL modeling process.

Responsible Party: Consultant
Develop management recommendations
b. Provide to the stakeholder group and the technical advisory group general recommendations for the entire Root River watershed, regarding approaches to reducing pollutant loading to surface waters.

c. Provide to the stakeholder group and the technical advisory group any recommendations specific to the individual impaired waters, according to any unique circumstances of each.

Responsible Party: Consultant and SWCD
Develop effectiveness tracking program
d. Develop monitoring plan to measure effectiveness of implementation strategies
e. Design a monitoring plan to track (1) progress of implementation of management measures, and (2) changes in water quality.

Responsible Party: Consultant and MPCA
Stakeholder List

1. Fillmore County & SWCD

2. Houston County & SWCD

3. Olmsted County & SWCD

4. Winona County & SWCD

5. Mower County & SWCD

6. Winona State University

7. Trout Unlimited

8. Eagle Bluff Environmental Learning Center

9. MDA

10. MPCA

11. DNR DOW & Fisheries
12. Agriculture Producer Representatives

General Project Budget

Local Governmental Unit:


$ 300,000

Fillmore SWCD.  The Fillmore SWCD will be the main facilitator of the TMDL contract. Sub-contracts will be developed with DNR-Fisheries, DNR- Dept. of Waters and the University of Minnesota. A total of 1.35 FTE employees will be designated to this project. Two positions will be housed with the Fillmore SWCD and one position will be housed with the MDNR-Fisheries office located in Lanesboro.  
· The Fillmore SWCD will devote one project coordinator and one water quality monitoring technician. The coordinator will be funded at 0.15 for 2008, and 0.5 FTE for the remainder of the project. The technician will be funded at 0.5 FTE for the length of the project. Project staff will be responsible for the deliverables outlined in this work plan.  ($142,170 personnel, $11,071 fleet). 
	Staff Person
	Position
	Avg. FTE 3 years
	Total 3 Year Salary

	Joe Magee
	Coordinator
	0.38
	$80,390

	Jennifer Ronnenberg 
	Water Quality Tech.
	0.50
	$61,780


Subcontractors:

· DNR Fisheries-Lanesboro. A sub-contract will be developed with the DNR-Fisheries located in Lanesboro. These funds will be used for personnel to oversee the monitoring of three monitoring stations and assisting the SWCD with developing stage/discharge rating curves, and watershed/stream assessments. A technician will be funded at 0.25 FTE for the three year project. ($26,850 personnel, $4,050 fleet)
	Staff Person
	Position
	Avg. FTE 3 years
	Total 3 Year Salary

	Mellisa Konsti
	Technician
	0.25
	$26,850


· Equipment: A portion of the TDML budget will be devoted to special equipment purchases needed to conduct the TMDL computations for the impaired reaches and to better understand sediment sources and delivery mechanisms. Additional equipment (standard gauging stations and other miscellaneous as needed) will be provided by MPCA. (See Table 3). ($35,259)
· DNR Division of Waters will be contracted by the SWCD for developing stage/discharge relationships at five locations for up to three years. (See Tables 3 and 4). ($35,100)
· Consultant: A subcontract will be developed with the University of Minnesota and/or other private/public consultants. The main responsibilities of the consultant will include running the water quality model, TMDL construction, writing of the final TMDL report, and development of management strategies and scenarios. ($$45,500)
Monitoring Data Management
STORET

All water quality data collected as part of this project will be submitted to EPA’s STORET database.  All monitoring stations will be established in STORET. All data not directly inputted in STORET through the lab will be entered by the MPCA project manager.
Lab Certification

All lab work will be completed by labs at the Minnesota Department of Health. Data will automatically be filed through STORET from this lab. We will be working with Roger Fisher to develop a QAPP as soon as possible.
Detailed Monitoring Plan

Nineteen monitoring sites have been proposed for the Turbidity TMDL (Table 2). The sites are color coded by responsible agency. A total of 16 sites will be used for the TMDL study. Sites 1, 2, 6, 10 and 12 are sites that will also be integrated into the TMDL study. These sites were already established through other water quality monitoring initiatives, agencies and funding sources.  Sites 17-19 are proposed sites that could be added dependent on other funding sources. 
The locations of the proposed monitoring sites are strategically located throughout the Root River Watershed (Figure 2). All reaches that are listed as impaired will be assessed for sediment loads. Also, additional nested sites with watershed scales of less than 10,000 acres have been added to help provide additional information regarding sediment sources and transport mechanisms. Dependent on funding and time constraints, additional small-scale sites may be added to the turbidity study. 
Approximately 20-25 grab samples will be collected from March 15 –Oct 15, dependent on weather conditions. Parameters that will be tested include: TSS, NO3-N, TP, and P04.  On occasion samples will be analyzed for total suspended volatile solids (TSVS), transparency, and suspended sediment concentration (SSC) to investigate the relationship between turbidity, TSS, TSVS, transparency and SSC. The samples will be analyzed by the Minnesota Department of Health lab. Samples will be delivered to Rochester and a courier service will be used to finalize the delivery to the certified lab. Due to finite funds of the project, all lab costs will be paid for through a separate MPCA budget (mostly the master contract for TMDL laboratory services). Winona State University will conduct SSC calculations. Field tests will include: transparency tube measurements, dissolved oxygen, temperature, conductivity and pH. All samples will be collected and analyzed in accordance with the QAPP. 
At most stations, a DTS-12 (FTS) continuous turbidity recording device will be installed. This project will purchase these sensors for sites 3,7,8,9,13,14 and 16. Other projects and agencies have or will be installing these sensors at seven additional sites. All sensors will be connectorized to ensure the units are easy to remove for calibration purposes. Each sensor will be calibrated using approved manufacturer techniques after every field season.
Most sites will also be equipped with Campbell scientific data loggers (CR1000), and stage measurement instrumentation (Campbell scientific SR-50 ultrasonic or pressure transducers). Pocket PCs running PConnectCE software will be used to download and maintain the data loggers. 
Site 11 is a site that was installed by the Eagle Bluff Learning Center (EBL) in 2007. This monitoring site contains a DTS-12 sensor and datalogger with a land-line modem. The TMDL study will collaborate with EBL to acquire the information at this site and ensure that it is properly maintained. This information will be used to quantify loads at site 10.

At 5 locations, a sub-contract with Minnesota Department of Natural Resources-Department of Waters (MDNR-DOW) (Greg Kruse) will be created to develop stage/discharge rating curves (Table 2). Sites 1, 2, and 6 will also be rated by the MDNR-DOW but will be coordinated and funded by the Minnesota Dept. of Agriculture. Both MDNR-Fisheries, MPCA and Fillmore SWCD will help develop rating curves for sites outlined in Table 5. Site 10 is a USGS gaging station. Site 8 will be a grab sample only site and will not contain any instrumentation.
A detailed equipment budget for the project has been created (Table 3).  Certain items will be supplied by the MPCA and not factored into this budget, but are included on the list. These items will be retained by the MPCA at the completion of the project.
Table 2. List of proposed monitoring sites in the Root River watershed and the parties responsible for the tasks within each site. Party responsible is coded by color with a color key located at the bottom of the table.
	Id #
	Site Name
	Watershed
	Site Description
	Resp Agency
	Calc. Loads
	Rating Curve
	Turbid Sensor

	1
	SR2
	South Branch
	Measures JD#1 in Mower 
	MDA
	YES
	MDNR-DOW 
	DTS-12

	2
	SR3
	South Branch
	Pickeral Creek in Mower
	MDA
	YES
	MDNR-DOW 
	DTS-12

	3
	FC
	South Branch
	Forestville Creek
	SWCD
	YES
	MDNR-DOW 
	DTS-12

	4
	SBH
	South Branch
	Upper site at Haffner Bridge
	SWCD
	YES
	SWCD
	DTS-12

	5
	SB1
	South Branch
	Middle site at Forestville Park
	SWCD
	YES
	SWCD
	DTS-12

	6
	SB2
	South Branch
	Middle site near Carimona
	MDA
	YES
	MDNR-DOW 
	DTS-12

	7
	SB3
	South Branch
	Mouth site at Lanesboro
	SWCD
	YES
	MDNR-DOW 
	DTS-12

	8
	NB1
	North Branch
	Upper site near Stewartville
	DNR
	NO
	Staff Gage
	DTS-12

	9
	NB2
	North Branch
	Chatfield
	DNR
	YES
	MDNR-DOW 
	DTS-12

	10
	RR
	Root River
	Pilot Mound USGS site
	MDA
	YES
	USGS
	DTS-12

	11
	RR
	Root River
	Eagle Bluff
	EBL/SWCD
	NO
	 
	DTS-12

	12
	TR
	Root River
	Trout Run-South of Troy on 11
	DNR
	YES
	MDNR-Fish 
	DTS-12

	13
	MC
	Money Creek
	Mouth
	SWCD
	YES
	 
	DTS-12

	14
	SF1
	South Fork
	Upper Site Near Amherst
	SWCD
	YES
	SWCD
	DTS-12

	15
	SF2
	South Fork
	Mouth site, USGS, North of Houston
	SWCD
	YES
	MDNR-DOW 
	 

	16
	Mouth
	Lower Root
	Mouth site
	SWCD
	YES
	 
	DTS-12

	17
	 
	 
	South Mahoney Creek
	Potential
	 
	SWCD
	 

	18
	 
	 
	North Mahoney Creek
	Potential
	 
	SWCD
	 

	19
	 
	South Branch
	Field Scale, <100 acres-Heusinkfelds
	Potential
	YES
	SWCD
	 


	Eagle Bluff
	1 site

	MDNR-Fisheries
	3 sites

	MDA
	4 sites

	SWCD
	8 sites


Figure 2. Monitoring Locations within the Root River watershed color coded by party responsible for each site.
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Table 3. Equipment list and budget.
	 
	Proposed Equipment Budget-Root River Turbidity TMDL
	 Cost/unit 
	Qty
	 Total 
	 MPCA Supplied

	 
	 
	 
	 
	 
	 

	1
	Field Books, tape down tapes, staff gauges, safety vests
	 $        250.00 
	1
	 $     250.00 
	 

	2
	Data Logger Enclosures 12x14
	 $        215.00 
	6
	 
	X

	3
	DTS-12 calibration equipment
	 $      2,500.00 
	1
	 
	X

	4
	Misc. mat. for install/maint. (batt., dessic., tools, posts, hrdwre, etc)
	 $        275.00 
	1
	 $     275.00 
	 

	5
	 PDA/GPS for downloading from datalogger and field assess.
	 $        350.00 
	2
	 $     700.00 
	 

	6
	Farm site mate PDA software for GPS applications
	 $        500.00 
	2
	 $  1,000.00 
	 

	7
	Campbell Scientific Pressure transducers
	 $        700.00 
	3
	 
	X

	8
	Projector (For education, presentations and outreach)
	 $      1,200.00 
	1
	 $  1,200.00 
	 

	9
	Laptop (For education, presentations and outreach)
	 $      1,275.00 
	1
	 $  1,275.00 
	 

	10
	Combination Do/Temp/pH/conductivity meter 
	 $      1,200.00 
	1
	 $  1,200.00 
	 

	11
	DTS-12 Turbidity Sensors (connectorized, 60' cable)
	 $      3,319.08 
	7
	 $23,233.56 
	 

	12
	PConnectCE 2.2 software ( to download from PDA)
	 $        250.00 
	2
	 $     500.00 
	 

	13
	Cambell Scientific SR 50 Ultra-sonics
	 $      1,045.00 
	3
	 
	X

	14
	Cambell Scientific CR1000 dataloggers
	 $      1,390.00 
	7
	 
	X

	15
	Rain Gauge, 6", tipping bucket Texas Instruments
	 $        355.00 
	4
	 
	X

	16
	Solar Panels, rechargeable batteries
	 $        300.00 
	7
	 
	X

	17
	Extra funds for flow equipment data loggers, enclosures, etc.
	 $      2,101.44 
	1
	 $  2,101.45 
	 

	 18
	 DTS-12 maintenance 
	 
	 
	$     3,523 
	 

	 
	TOTAL
	 
	 
	 $35,259 
	 


Table 4. Sites where rating curve development will be contracted with MDNR-DOW.
	
	Stage/Discharge Rating Curve Development Contract with MDNR-DOW

	
	
	 Cost/unit 

	1
	Site 3, South Branch, Forrestville Creek outlet
	 $      7,020.00 

	2
	Site 9, North Branch, Chatfield
	 $      7,020.00 

	3
	Site 7, South Branch outlet, Lanesboro
	 $      7,020.00 

	4
	Site 13, Money Creek outlet, north of Houston
	 $      7,020.00 

	5
	Site 15, South Fork outlet, near Houston
	 $      7,020.00 

	
	TOTAL
	 $    35,100.00 


Table 5. Sites where rating curve development will be performed by SWCD, MDNR-Fisheries and MPCA.
	
	Stage/Discharge Rating Curve Development with SWCD

	
	

	1
	Site 4, South Branch, Haffner Bridge

	2
	   Site 5, Forestville Park

	3
	Site 14, South Fork, Amherst
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