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1 Project Goals and Objectives 

1.1 Project Goals and Objectives 
In 2015 the Headwaters Yellow River Watershed project was initiated by the Marshall County Soil and 
Water Conservation District (SWCD). Funds were procured from the Indiana Department of Environmental 
Management (IDEM) 319 and Lake and River Enhancement (LARE) programs with further assistance from 
additional partners. The Marshall County SWCD was motivated to conduct a study of the watershed as the 
result of several water quality concerns related to multiple impaired waterbodies in the Headwaters Yellow 
River Watershed (Figure 1). Specifically the streams and lakes highlighted in Figure 1 are included in the 
IDEM 303(d) list of impaired waterbodies. Stream segments are listed most commonly for high E. coli 
concentrations but there are also a few stream segments listed for impaired biotic communities. The three 
lakes within the watershed, Pleasant Lake, Riddles Lake and Lake of the Woods, are listed for high 
phosphorus concentrations and Lake of the Woods is also listed for polychlorinated biphenyls (PCBs).  

 

The purpose of the Headwaters Yellow River watershed project was to develop an IDEM approved 
watershed management plan (WMP) to help guide future efforts to improve the overall water quality of the 
watershed. To achieve this goal the following objectives were completed: development of project steering 
committee, watershed windshield survey, water quality sampling at 12 sites monthly for one year, conduct 
an education and outreach program, develop and implement a demonstration BMP, hold a field day to 
showcase the installed demonstration BMP, and submit grant reporting requirements to IDEM. 

 

 
Figure 1. Location of the Headwaters Yellow River Watershed in Northern, Indiana. 
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1.2 Watershed Description 
The Headwaters Yellow River Watershed (10 Digit Hydrologic Code [HUC]: 0712000103) is located in 
north central Indiana and encompasses portions of Marshall, St. Joseph, Elkhart, and Kosciusko 
Counties (Figure 1). The watershed is approximately 187,300 acres and is part of the Kankakee River 
watershed (HUC: 07120001). The mainstem of the Yellow River originates north of Bremen in St. 
Joseph County and flows southwest and eventually flows through Plymouth. The Yellow River 
continues to flow west and drains into the Kankakee River, near Knox. However, the Yellow River 
southwest of Plymouth is outside of the scope of the Headwaters Yellow River Watershed project. 
Populated areas of the watershed include Lakeville, La Paz, Plymouth, Bremen, and Nappanee 
(Figure 1).  
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2 Completion of Tasks 

2.1 Task A. Development of a Watershed Management Plan 
The Grantee shall produce a watershed management plan for the Headwaters of the Yellow River 
watershed, Hydrologic Unit Code 0712000103. 

The current WMP is in the EPA review stage and waiting final EPA approval. IDEM has approved the most 
recent WMP draft from November 2017, with an approval letter dated December 6, 2017, stating the 
November 2017 WMP draft meets IDEM’s 33 element checklist. The WMP document was developed during 
the course of the project using guidance from various datasets, stakeholder groups, the steering committee, 
and agency personnel. The WMP document was intended to address the concerns of watershed 
stakeholders in a holistic manner. The WMP was developed with consideration to the Heston/Stock Ditch 
WMP (2012) and the Lake of the Woods WMP (2005) and the Headwaters Yellow River WMP goal for E. 
coli meets the Kankakee/Iroquois River Watershed E. coli TMDL. The various drafts of the WMP were 
submitted with the required Watershed Management Checklist. A copy of the IDEM approved WMP 
document can be found in Appendix A.      

 

The Grantee shall develop a steering committee of local stakeholders to guide the development of the 
watershed management plan. This committee shall meet no less than quarterly.   

A Steering committee was created for the Headwater Yellow River project and included representatives 
from government agencies, non-profit organizations, municipalities, educational institutions, and advocacy 
groups. Steering committee members had the knowledge and skills necessary to address the concerns 
expressed by watershed stakeholders. A listing of the steering committee members is displayed in Table 
1. A total of 11 steering committee meetings were held during the project with meetings occurring on a 
quarterly basis during quarters 1-9, then meetings were not held during quarters 10-11 and two meetings 
were held during the 12th quarter. All steering committee meeting sign-in sheets and PowerPoint 
presentations giving at the meetings are available in Appendix B.     

Table 1. List of the Headwaters Yellow River Watershed Steering Committee members and 
organizations. 

Steering Committee Member Agency/Organization 
Jim Hess 
Debbie Palmer 
Jeremy Cooper 
John Lash 
Larry Fisher 
Matthew Longfellow 
Madisson Heinl 
Joe Skelton 
Troy Manges 
Robert Yoder 
Trend Weldy 
Jody Melton 
Charlie Houin 

Elkhart County SWCD 
Marshall County SWCD 
St. Joseph County SWCD 
Kosciusko County SWCD 
Marshall County Drainage Board 
Marshall County Health Department 
Center for Lakes and Streams 
Marshall County Lakes and Waters Council 
Natural Resources Conservation Service 
Purdue University Cooperative Extension Service 
Town of Bremen 
Kankakee River Basin Commission 
Marshall County Farm Bureau 

 

 

 



Final Grant Report 
Headwaters Yellow River Watershed Management Plan 

 

January 31, 2018 Cardno Completion of Tasks   4 

The Grantee shall conduct a windshield and/or desktop survey of the watershed.  

A windshield survey was completed by Cardno and Marshall County SWCD in May of 2015. The windshield 
survey looked at 222 sites across the Headwaters Yellow River Watershed and was completed by driving 
to each of the 222 sites via car and observing the site from the road. At each site the degree of streambank 
erosion, channelization, stream buffers, and in-stream cover of each site was visually assessed. 
Streambank erosion, channelization, and stream buffers were evaluated on a scale ranging from 0 to 4. A 
score of “0” indicates that particular characteristic was not observed at the site. Score from 1 through 4 
indicate incremental increases in the occurrence of the given characteristic. In-stream cover was evaluated 
on a scale ranging from 0 to 6, with a larger score indicating greater in-stream cover. The results of each 
characteristic were then averaged across the 222 sites that were surveyed in the Headwaters Yellow River 
Watershed and displayed in Table 2. Livestock access to streams was also noted if observed at a survey 
site. In total, livestock access to streams was observed at four locations. All data collected from the 
windshield survey effort is available in Appendix C.  

 

Table 2. Summary of the subwatershed habitat analysis from the 2015 windshield survey 
(higher average indicate an increased occurrence for each parameter). 

Subwatershed Streambank 
Erosion 

Channelization Stream Buffers In-stream Cover 

Armey Ditch x̅ 1.2 3.6 1.6 1.9 
Dausman Ditch x̅ 0.8 3.9 0.4 1.9 
Elmer Seltenright Ditch x̅ 0.8 3.2 2.0 3.1 
Fleugel Ditch x̅ 0.5 3.2 0.4 1.0 
Headwaters Stock Ditch x̅ 0.5 1.7 1.3 2.1 
Kline Rouch Ditch x̅ 0.5 2.9 1.2 2.9 
Lake of the Woods x̅ 0.9 3.4 0.8 2.0 
Lateral Ditch No. 5 x̅ 0.8 3.6 0.7 2.5 
Lemler Ditch x̅ 1.1 3.7 0.3 1.4 
Milner Seltenright Ditch x̅ 1.2 1.8 2.9 3.3 
Stone Ditch x̅ 0.7 2.5 1.1 2.4 
West Bunch Branch x̅ 0.7 3.2 0.7 2.1 
Headwaters Yellow River 
Watershed Average 

0.8 3.1 1.1 2.2 

 

 

2.2 Task B. Water sampling for the development of the watershed 
management plan 

The Grantee shall develop a Quality Assurance Project Plan (QAPP) for the monitoring activities and submit 
it to the State for approval at least one (1) month prior to initiating monitoring activities.  

Cardno developed a QAPP for the water sampling and analysis component of the project. The QAPP was 
approved by IDEM in April 2015, prior to the collection and analysis of water samples beginning in June 
2015. A copy of the approved QAPP can be found in Appendix D.  
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The Grantee shall conduct a monitoring program to establish baseline water quality, help identify sources 
of impairment, and help determine priority areas for implementation. The Grantee shall sample chemical 
parameters at no less than ten (10) sites on a monthly basis for one (1) year.  

Cardno completed water sampling at 12 sites, on a monthly basis for one (1) year beginning in June 2015 
and ending in May 2016. The 12 sampling events captured a wide range of flow conditions from baseflow 
to stormflow events. Water sample collection and analysis followed the approved project QAPP. 
Parameters included in the monthly analysis were water temperature, stream flow, dissolved oxygen, pH, 
total suspended solids, nitrate+nitrite, total phosphorous, soluble reactive phosphorous, ammonia, turbidity 
and E. coli. Atrazine was also sampled during the study, but only during three (3) sampling events, due to 
the high laboratory cost associated with processing samples. A copy of the water quality database 
developed from the 12 month sampling period is available in Appendix E. Also, a report prepared for IDNR 
Lake and River Enhancement (LARE) program summarizing the water quality sampling effort can be found 
in Appendix E. The LARE program was partner for the Headwaters Yellow River project and supplied 
funding to complete the water sampling portion of the effort. The water quality report prepared for LARE 
was a requirement of the LARE grant. 

 

The Grantee shall conduct stream macroinvertebrate sampling and Qualitative Habitat Evaluation Index 
(QHEI) no less than one (1) time at the same sites in the watershed.   

Cardno completed macroinvertebrate and QHEI evaluations at the same 12 sites sampled for water quality. 
Macroinvertebrate and habitat sampling was completed one time in August 2015. Results of the sampling 
can be found in Appendix E.  

 

2.3 Task C. Conduct an education and outreach program 
The Grantee shall conduct an education and outreach program designed to bring about behavioral changes 
that will lead to reduced nonpoint source pollution in the watershed. To complete this the four (4) items 
below were specified in the Grant Agreement.    

 

1. Submit articles to the partner and SWCD newsletters on a quarterly basis to promote the project 
and its progress to local officials, landowners, and residents in the watershed.  

Articles were submitted to the Marshall County SWCD on a quarterly basis during the majority of the project. 
The newsletter articles were not submitted to Marshall County SWCD during the 10th and 11th quarter of 
the project. The articles submitted where incorporated into the Marshall County SWCD quarterly 
newsletters and distributed via their distribution lists and also were available on the Marshall County SWCD 
website at http://www.marshallcountyswcd.org/ . The articles were also distributed via email to steering 
committee members and anyone listed in the project contacts list which was developed during the course 
of the project from individuals attending steering committee or other various meetings that request project 
updates. The articles submitted included information on upcoming steering committee meetings, project 
data collection updates and also discussed a wide range of nonpoint source BMP options and general info 
on watershed ecology. Copies of all articles can be found in Appendix F.     

 

2. Submit quarterly press releases to the local media on topics such as upcoming meetings and event 
and project data and results.  

Quarterly press releases were sent out to the Plymouth Pilot to notify the public of the Headwaters Yellow 
River project and inform the public of upcoming steering committee dates. A total of nine (9) press releases 

http://www.marshallcountyswcd.org/
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were sent to the Plymouth Pilot during the course of the project. Press releases were not sent out during 
the 10th and 11th quarter. Copies of Press releases can be found in Appendix G.  

 

3. Give minimum of six presentations on topics such as BMPs, green infrastructure, watershed 
management and nonpoint source pollution.  

Five PowerPoint presentations were given during the course of the project discussing BMPs, watershed 
management and nonpoint source pollution. The groups presented to include the Lakeville Community 
School Ag. /Natural Resources class, Kankakee River Basin Commission (KRBC), Marshall County Farm 
Bureau and presentations at the 2015 and 2016 Marshall County SWCD annual meetings. Copies of these 
presentations can be found in Appendix H.  

 

4. Conduct no less than one (1) field day (outdoor education event) to promote BMPs and showcase 
the demonstration projects implemented under Task D.  

A field day event showcasing the cover crop demonstration BMP project installed for the project was held 
on October 25, 2017. The field day was a cooperative effort between the Marshall County SWCD and the 
St. Joseph County SWCD. The field day event was held at Schrock Farms, 1400 Miami Trail in Bremen IN. 
Schrock Farms was the producer who agreed to participate in the demonstration BMP project. The 
demonstration BMP project included the application of cover crops on 355 acres within a Critical Area of 
the Headwaters Yellow River watershed. The activities for the field day included a presentation/update on 
the 319 Headwaters Yellow River WMP project, presentation on two-state ditch and stream buffer BMPs, 
presentation on equipment modifications for no-till/reduced till applications, and viewing of one of the fields 
with cover crops planted, with a discussion on cover crop applications. 

 

Additional educational outreach efforts completed. 

In addition to the various educational/outreach efforts described above, two additional efforts/events were 
completed for the project. These two items include an outdoor education event “Tread in the Shed” and the 
development an educational video titled “Headwaters Yellow River Drone Video.”     

 Tread in the Shed – This was an outdoor event held at Centennial Park in Plymouth Indiana on 
September 23, 2017. The event was promoted through the Marshall County SWCD and included 
presentations/discussions on topics including streambank stabilization, rain gardens, value of wetlands and 
floodplains, and songbird ecology. The event was organized such that the various topics could be discussed 
at locations within Centennial Park where actual projects had been constructed or the habitat/subject matter 
was visible/present. Presenters and attendees walked to the various locations around the park where the 
topics were located and presentations/discussions on each topic ranged from 15 to 30 minutes in length. 
Overall, the event lasted approximately two hours. The Marshall County SWCD is hoping to continue this 
event in the future and develop it as an annual event. Centennial Park is perfect location for an event like 
this due to the proximity of the Yellow River and surrounding natural habitats, as well as the various BMP 
projects completed in the park. A copy of the event flyer and schedule is available in Appendix I.    

 

 Headwaters Yellow River Watershed Drone Video-  

Proposed by the Marshall County SWCD and approved by IDEM, an 11 minute educational video 
discussing the Headwaters Yellow River watershed was develop during this project. The goal of the video 
was to use drone video footage, interviews and report figures from the WMP to educate the public on 
watershed management, the 319 WMP project, nonpoint source pollution, BMPs and bring awareness to 
threats to water quality and how people can assist with improving water quality. High definition footage was 
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shot with a drone at various sites throughout the watershed, highlighting installed BMPs such as cover 
crops, riparian buffers, two-stage ditch, livestock exclusion, wetland restoration and representative shots of 
landuse in the watershed. Interviews were also used in the video discussing watershed management, the 
Headwaters Yellow River 319 grant, results of the water sampling during the study and the future goals of 
the WMP. The video will be available on the Marshall County SWCD website 
http://www.marshallcountyswcd.org/ , YouTube, and will be played at education events for years to come. 
The video should be a long lasting educational resource that will reach many watershed stakeholders and 
the public beyond. A copy of the video can be found in Appendix J.  

2.4 Task D. Complete a demonstration BMP project 
The Grantee shall demonstrate a conservation cropping system within a critical area for the purpose of soil 
health. The Grantee shall utilize the Region 5 Load Estimation Model (or other approved model) to provide, 
when applicable, sediment and nutrient load reductions for the demonstration project(s).  

A cover crop demonstration BMP was installed in September of 2017 as part of the project. Cover crops 
were planted over 355 acres of agricultural land within the Lake of the Woods subwatershed which is 
identified as Critical Area in the WMP. Two separate cover crop mixes were used and included winter cereal 
rye installed on 82 acres and an oats/radish mix installed on 273 acres. As discussed in Section 2.3 a field 
day was held showcasing the demonstration BMP project. Educational signs were placed at the edge of 
fields where cover crops were planted to inform public of the project. The landowner agreed as part the 
demonstration BMP project to allow public access to the fields where cover crops were planted. All fields 
with cover crops planted for the demonstration project were readily visible from public roads. Crop selection 
and BMP implementation followed NRCS standards. Using the STEPL model it was estimated the cover 
crop demonstration project will reduce nitrogen loading by 603.1 lb/year, phosphorous loading by 137.3 
lb/year and sediment loading by 21.6 tons/year. Supporting specification sheets and aerials of planting sites 
is available in Appendix K.  

 

2.5 Task E. Grant Reporting  
The Grantee shall prepare and submit an electronic copy of a progress report to the State with each invoice, 
on at least a quarterly basis. A total of no less than eleven (11) quarterly progress reports shall be prepared 
and submitted to the State.  

Progress reports were prepared and submitted with all invoices sent to IDEM for reimbursement. During 
the majority of the project reporting was completed on a monthly basis. Copies of all progress reports sent 
during the project are available in Appendix L.  

 

 

 

 

 

http://www.marshallcountyswcd.org/
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3 Evaluation of Goal Achievement 

3.1 Project Outcome 1 
An approved watershed management plan. 

At the time of the development of this final grant report this outcome has not been fully meet because the 
WMP is still waiting final EPA approval. However, it is still the expectation of the Marshall County SWCD 
that the goal will be met and EPA comments received on the WMP are currently being addressed. Final 
EPA approval of the WMP is anticipated in February or March 2018. IDEM has approved the WMP and 
sent a letter dated December 6, 2017, stating the November 2017 WMP draft meets IDEM’s 33 element 
checklist. The WMP developed for the project will provide the necessary guidance for future efforts within 
the watershed to promote and improve water quality.  

3.2 Project Outcome 2 
Water quality data collection.  

This outcome was completed during the grant period. Water samples were collected once monthly from 
June 2015 through May 2016 at 12 sites within the Headwaters Yellow River watershed. A variety of flow 
conditions were sampled resulting in the development of a quality baseline water quality dataset. Each of 
the sampling sites represented one of the 12 subwatersheds within the Headwaters Yellow River watershed 
which allowed for the analysis and prioritization of critical areas. This base line water quality data can be 
used in future monitoring efforts to track water quality trends.   

3.3 Project Outcome 3 
Present PowerPoint program to no less than six audiences on topics such as nonpoint source pollution and 
BMPs.  

A total of five PowerPoint programs were presented during the grant period, suggesting the outcome fell 
short of meeting the desired goal. However, while one PowerPoint presentation was lacking there were two 
other significant educational events held/developed during the study which supplement the missing 
presentation. These two events include the “Tread in the Shed” educational walking tour at Centennial Park 
and the “Headwaters Yellow River Watershed Drone Video.” The information presented in each of those 
items directly aligns with the goal of the educational component of the grant. Additionally, both the walking 
tour and the video will provide continued positive educational impacts to the public as the walking tour is 
desired to be an annual event and the video will be available for many years to come, reaching a wide 
range of individuals. The PowerPoint presentations given met the grant goal as the groups presented to 
were stakeholders of the watershed and the topics discussed include water quality sampling, watershed 
management, nonpoint source pollution and BMPs.  

 

3.4 Project Outcome 4 
Use demonstration BMPs to initiate the implementation of conservation cropping systems throughout the 
watershed.  

This outcome was met during the grant period. A cover crop demonstration BMP project was installed in 
September 2017. The project included the planting of 355 acres of cover crops within active agricultural 
fields within a critical area of the watershed. The demonstration project was readily visible from public roads 
and the landowner agreed to allow public access to the field if individuals desired to view the cover crops. 
Signs notifying the public of the demonstration project were placed at numerous locations where the project 
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was implemented. A field day was held at the landowners property on October 25th, 2017 to showcase the 
project and provide additional information to the public on topics covering two stage ditches, stream buffers, 
equipment modifications/needs for no-till/reduced till planting, and an overview of the 319 grant was 
provided.    

 

3.5 Project Outcome 5 
Complete the necessary project reporting to IDEM 

This outcome was met during the grant period. Progress reports were sent to IDEM on either a monthly or 
quarterly basis. The submission of this final grant report will satisfy the project reporting requirements of 
the grant.  
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4 Demonstration BMP Construction 

4.1 Cover Crop BMP Installation 
One demonstration BMP project was installed as part of the Headwaters Yellow River WMP grant. This 
was a unique challenge for this phase of a project as demonstration projects need to be installed in Critical 
Areas identified in an approved WMP. As the goal of this grant was to produce an approved WMP the 
window of when a demonstration project could be approved, installed and reimbursed as part of the Grant 
was limited to the final two quarters of the grant period. Despite this unique situation, approval of a 
demonstration BMP site was granted by IDEM in August of 2017, with the installation of the project in 
September and reimbursement accepted in December of 2017.  

A cover crop demonstration BMP project was installed as part of this grant. The landowner involved with 
the project was identified via a mailing sent out in the fall of 2016 to producers in the watershed notifying 
them of the opportunity to install a demonstration BMP. Communication with the landowner regarding the 
specifics of the BMP occurred during the spring and summer of 2017. A conservation plan was completed 
for the project location by local NRCS staff and the final demonstration project was designed per NRCS 
standards. The demonstration BMP project involved the installation of 355 acres of cover crops within active 
agricultural fields in September 2017. Two varieties of cover crops were used and included 82 acres planted 
with winter cereal rye and 273 acres planted with an oats/radish mix. Acres planted occurred on a couple 
of separate fields with the two mixes planted on one of the fields next to each other such that the two mixes 
could be readily observed. Cover crops were installed via aerial seeding. All fields planted with cover crops 
were visible from public roads and informational signs were placed at numerous locations notifying the 
public of the project. The demonstration project was located both north and south of US Highway 6, just 
west of the Town of Bremen. The project is located in the Lake of the Woods subwatershed, which is 
identified as a critical area in the WMP. Using the STEPL model, it was estimated the cover crop 
demonstration project will reduce nitrogen loading by 603.1 lb/year, phosphorous loading by 137.3 lb/year 
and sediment loading by 21.6 tons/year.   

A field day event was held on October 25th, 2017 at the location of the demonstration project. The landowner 
provided a meeting place within an onsite building which allowed for a central meeting location and the 
viewing of various PowerPoint presentations. The field day began with presentations within the building on 
the following topics: update/review of the Headwaters Yellow River WMP 319 project; two-state ditches and 
streamside buffers; and equipment modifications for utilizing no-till/reduced till. Following the indoor 
presentations the event went outdoors and viewed the two installed cover crop seed mixes in the nearby 
field. While in the demonstration field, local NRCS staff provided additional information on the use of cover 
crops and answered any questions from field day attendees. Supporting specification sheets, aerials of 
planting sites, reimbursement request documents and STEPL model outputs generated for the 
demonstration project are available in Appendix K.   
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5 Water Quality Monitoring Results 

5.1 Water quality sampling design 
Water samples, macroinvertebrate surveys, and habitat surveys were completed at 12 separate sampling 
locations in the Headwaters Yellow River Watershed from June 2015 through May 2016. Figure 2 and Table 
3 provide the geographic location of each sample site in the watershed, what waterbody the site was located 
in and which subwatershed was represented by the sampling location. Prior to the collection of water quality 
data a QAPP was developed for the monitoring effort and approved by IDEM in April 2015. Water samples 
were collected from each sample site on a monthly basis during the sampling period. During the sampling 
period multiple stormflow and baseflow events were captured, providing a broad representation of the 
condition of each stream. Lastly, macroinvertebrate and habitat surveys were completed at each site in 
August 2015.  

 
Figure 2.  Location of sampling sites for the Headwaters Yellow River Watershed project (June 

2015 – May 2016).  
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Table 3.  Headwaters Yellow River Watershed sample site locations, coordinates, 
subwatersheds and descriptions.  

Site 
ID 

Physical Location and 
Watershed Location 

Coordinates Subwatershed Name Subwatershed 
HUC 

1 Randolph Dr – Yellow 
River  41.352961   -86.302878 Milner Seltenright 

Ditch-Yellow River 
071200010312 

2 Becknell Dr – Elmer 
Seltenright Ditch 41.353901   -86.306044 Elmer Seltenright 

Ditch-Yellow River 
071200010311 

3 8th Rd – Yellow River 41.364257   -86.222512 Stone Ditch-Yellow 
River 

071200010310 

4 7th Rd – Yellow River 41.376512   -86.186458 Lake of the Woods-
Yellow River 

071200010309 

5 7B Rd – Dausman Ditch 41.368883   -86.171412 Dausman Ditch 071200010308 
6 7th Rd – Dausman Ditch 41.375825   -86.100411 Lemler Ditch 071200010307 
7 625 W – Dausman Ditch 41.369696   -85.966852 Fleugel Ditch 071200010306 
8 1st Rd – Stock Ditch 41.464341   -86.232551 Headwaters Stock 

Ditch 
071200010304 

9 Grape Rd - Stock 
Ditch/Bunch Ditch 41.430768   -86.180228 West Bunch Branch-

Stock Ditch 
071200010305 

10 SR 331 – Armey Ditch 41.452937   -86.156172 Armey Ditch 071200010303 
11 1st Rd – Yellow River 41.464536   -86.177983 Kline Rouch Ditch-

Yellow River 
071200010302 

12 Elm Rd – Lateral No. 5 41.499349   -86.13703 Lateral Ditch No. 5 071200010301 

 

5.2 Water quality sampling results 
The water quality data collected from June 2015 through May 2016 in the Headwaters Yellow River 
Watershed demonstrates that there are spatial differences in the contribution of nutrients, E. coli, and 
sediment to the Yellow River. Overall, four sampling sites had mean total phosphorous concentrations 
above the project target of 0.3 mg/L. These sites included Site 12 (Lateral Ditch No. 5 subwatershed), Site 
11 (Kline-Rouch Ditch subwatershed), Site 8 (Headwaters Stock Ditch subwatershed) and Site 4 (Lake of 
the Woods subwatershed). Mean TSS concentrations from sample sites was within the project target value 
of 25 mg/L at all but two sites, Site 9 (West Bunch Branch subwatershed) and Site 4. TSS project target 
concentrations were exceeded greater than 25% of the time (3 or more events) at only two sites, Site 3 
(Stone Ditch subwatershed) and Site 4 (Figure 62). The export of nutrients to the Yellow River appears to 
be influenced partially by the soils of the watershed. Hydric soils are common in Dausman Ditch, Lemler 
Ditch, and Fleugel Ditch subwatersheds (sample site #5, #6, and #7). Each of these subwatersheds had 
relatively high nitrate-N+nitrite-N concentrations and relatively low concentrations of total phosphorus. This 
suggests that the Dausman Ditch, Lemler Ditch, and Fleugel Ditch subwatersheds are exporting greater 
quantities of nitrogen via subsurface flow. The remainder of the watershed contains less hydric soil, 
therefore greater quantities of phosphorus are exported to the Yellow River via erosion. This is supported 
by relatively low TSS concentrations in areas of the watershed dominated by hydric soils and relatively high 
TSS concentrations in areas of the watershed with little hydric soil. 

Over the twelve month sampling period approximately 17% of all water samples collected in the watershed 
exceeded state water quality standards of 10 mg/L for nitrate-N+nitrite-N and 99% of all samples collected 
exceeded the target of 1.5 mg/L. The highest average nitrate-N+nitrite-N concentration in the Headwaters 
Yellow River Watershed was observed at sample site #12, while the lowest average nitrate-N+nitrite-N 
concentration was observed at sample site #2. The Dausman Ditch drainage (sample site #5, #6, and #7) 
had low average total phosphorus concentrations relative to other portions of the watershed, however 
nitrate-N+nitrite-N concentrations are relatively high. 
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E. coli concentrations are the primary cause of stream impairment in the watershed and water samples 
collected from June 2015 through May 2016 suggest that E. coli concentrations exceed state water quality 
standards throughout the watershed. Average E. coli concentrations exceeded the state water quality 
standard at each sample site in the Headwaters Yellow River Watershed. Sample site #12 (Lateral Ditch 
No. 5 subwatershed) had the highest average E. coli concentration, while sample site #7 (Fleugel Ditch 
subwatershed) had the lowest average E. coli concentration. E. coli concentrations regularly exceeded 235 
cfu/100mL during both stormflow and baseflow conditions. Approximately, 69% of all of the water samples 
collected in the watershed exceeded state standards for E.coli.  While E. coli concentrations regularly 
exceed state water quality standard at all sample sites, the northeastern portion of the watershed appears 
to have the highest concentrations. The Lateral Ditch No. 5 subwatershed had both the highest average 
concentration of total phosphorus and E. coli. This suggests that fecal contamination is a significant source 
of E. coli and phosphorus to the Lateral Ditch No. 5 subwatershed. Source tracking samples collected 
during the spring of 2016 demonstrate that human and animal fecal waste are sources of E. coli and 
phosphorus to Lateral Ditch No. 5 and the Headwaters Yellow River Watershed as a whole. Source tracking 
samples were collected at three sample sites along the Yellow River. Sample sites included site #1 
(Centennial Park off Randolph Drive, Plymouth), site #4 (7th Road, Marshall County), and site #11 (1st Road, 
Marshall County). One additional sample was collected from Lateral No. 5 at site #12 (Elm Road, St. Joseph 
County), which has a history of high E. coli concentrations. Samples collected from the Yellow River (Sites 
1, 4, and 11) suggest that the primary source of E. coli to the Yellow River is human in origin (Figure 3). In 
fact, 80% of the E. coli at site #4 was human in origin (Figure 3). The sample collected from Lateral No. 5 
(site 12) suggests that the sources of E. coli to the stream are equally distributed between human and 
animal waste (Figure 3). 

 
Figure 3. Source tracking of E. coli samples collected on May 18th, 2016. Red represents the 

percentage of E. coli from human sources and blue represents the percentage of E. 
coli from animal sources. 

 

Figure 4 describes the health of the macroinvertebrate community for each sample site using the mIBI. 
Sample sites #1, #3, #4, #5, #6, and #9 scored between 4 and 6 on the mIBI indicating that each of these 
streams is slightly impaired (Figure 4). Sample sites #2, #7, #8, #10, #11, and #12 scored between 2 and 
4 on the mIBI indicating that each of these streams is “moderately impaired” (Figure 4). There were no 
streams in the watershed that are categorized as “non-impaired” or “severely impaired” on the mIBI. 
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Figure 4. Comparison of mIBI scores for each sample site in the Headwaters Yellow River 
Watershed. Based on the IDEM mIBI protocol severely impaired streams have a 
score between 0 and 2, moderately impaired streams are between 2 and 4, slightly 
impaired streams are between 4 and 6, and non-impaired streams are between 6 and 
8. 

Figure 5 describes the available habitat at each sample site using the Qualitative Habitat Evaluation Index 
(QHEI). Sample site #2 had the highest QHEI score in the watershed and is categorized as having “good” 
habitat (Figure 5). Sample site #1, #3, #6, and #11 are the remaining samples sites categorized as having 
“good” habitat (Figure 5). Sample site #9 and #12 had QHEI scores between 43 and 54, which categorizes 
these sites as “fair” habitat (Figure 5). Sample site #4, #5, #7, #8, and #10 had QHEI scores between 30 
and 42, which categorizes these sites as “poor” habitat (Figure 5). There were no streams in the watershed 
that scored in the “excellent” or “very poor” habitat category. The majority of the headwater streams in the 
watershed and the upper portion of the Yellow River lack riparian vegetation. Riparian corridors become 
more common along the lower portion of the Yellow River between Plymouth and 7th Road in Marshall 
County. 
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Figure 5. Comparison of QHEI scores for each sample site in the Headwaters Yellow River 
Watershed. Based on the QHEI protocol sites with scores <30 are very poor, 30 to 
42 are poor, 43 to 54 are fair, 55 to 69 are good, and >70 are excellent. 
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6 Public Participation 

6.1 Public participation 
Public participation during the course of the project included the following: completion of an online survey 
at the beginning of the project to identify stakeholder concerns;  attendance at steering committee meetings; 
attendance at Marshall County SWCD monthly board meetings; attendance at educational PowerPoint 
presentations on topics such as nonpoint source pollution, watershed management and BMPs; attendance 
at the Tread in the Shed walking tour in Centennial Park; assistance with the development of the watershed 
drone video and continued viewing of the video for years to come; completion of the a demonstration BMP 
on a local producers agricultural fields; and attendance at the field day event showcasing the demonstration 
BMP and other BMP techniques. 

 

Online Stakeholder Survey 

In the first quarter of the project, the survey form available in Appendix M was distributed to watershed 
stakeholders via email. Results of those surveys are included in Appendix M. Table 4 presents a 
categorization of the concerns identified for the Headwaters Yellow River watershed.    

Table 4. Headwaters Yellow River Watershed Stakeholder Concerns 
Category Specific Concern 
Natural Resource Quality Stream water quality including nutrients, sediment, 

and E. coli 
 Introduction of excess nutrients, sediment and E. 

coli to Lake of the Woods, Pleasant Lake, and 
Riddles Lake 

 Limited habitat for aquatic organisms 
 Introduction of Atrazine to the groundwater 
Nonpoint Source Pollutant Sources Stream bank erosion 
 Failing septic systems throughout the watershed 
 Direct discharges of wastewater from older homes 
 Land applications of waste material 
Recreational Opportunities Management of the Yellow River for fisheries 
 Limited boating access to the Yellow River 
Miscellaneous Debris and tree removal along the Yellow River 
 Rural & urban drainage 
 Rural & urban flooding 

   

Steering Committee and Marshall County SWCD Meetings 

The attendance of the public to the various steering committee and SWCD meetings was important 
throughout the project. These meetings offered the public a chance to hear and see what was occurring in 
the project and offer up potential future management insight. These meetings discussed the potential water 
quality issues and future management measurement that could be implemented. Continued public 
involvement at regularly scheduled meetings will be an important component to achieving the goals of the 
WMP.     
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Tread in the Shed 

This educational event was a good chance for the public to get out into the watershed and hear about and 
see first-hand different management considerations discussed in the WMP. This is a program that the 
Marshall County SWCD hopes to expand upon in future years, creating an annual event with greater 
attendance from the public as it becomes better known.  

 

Educational PowerPoints 

Five PowerPoint presentations were given during the course of the project discussing BMPs, watershed 
management and nonpoint source pollution. The groups presented to include the Lakeville Community 
School Ag. /Natural Resources class, Kankakee River Basin Commission (KRBC), Marshall County Farm 
Bureau and presentations at the 2015 and 2016 Marshall County SWCD annual meetings. The 
presentations reached a wide range of watershed stakeholders and offered beneficial information to get 
people thinking about what are the issues within the watershed and “how can I do my part” to improve water 
quality within the watershed. Continued presentations such as these will be important to further bring 
awareness of water quality issues and management within the Headwaters Yellow River watershed.  

 

Watershed Video 

In today’s society that has a focus on video viewing, this educational resource will prove very useful to a 
wide range of watershed stakeholders. The video was developed to give a first-hand view of the areas of 
the watershed, provide awareness of the WMP effort, introduce various BMPs and get people thinking 
about how they can contribute to the overall health of the watershed. The video is readily available to the 
public via the Marshall County SWCD website and on YouTube and should be a great resource for many 
years to come.  

 

Demonstration BMP Project and Field Day 

Public participation in constructing a demonstration BMP project was limited to only a few producers within 
the watershed, despite a mailing effort to numerous landowners and numerous discussions of the possibility 
to complete a project at various steering committee or SWCD board meetings. Ultimately we had the buy-
in of one producer and were able to complete the installation of 355 acres of cover crops. To help showcase 
the demonstration BMP and build greater awareness of BMPs, a field day event was held. Attendees at the 
field day were engaged during the half day event and seemed stratified with the information presented to 
them and some likely motivated to implement the practices discussed on their own land. Field days are a 
good educational practice that should be continued in the future.  
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7 Project Partnerships 

The Marshall County SWCD maintained numerous partnerships to help complete the Headwaters Yellow 
River WMP. The various partner contributed a variety of resources to the project including in-kind labor and 
materials, cash match, technical design/planning, and assistance with the overall WMP development. 
Specifically, grant funds from the IDNR LARE program were necessary to complete the water sampling 
portion of the project. The LARE program is a great resource and continued coordination with the granting 
personnel could be important during the implementation phase of the WMP. Assistance from USDA NRCS 
staff from St. Joseph, Kosciusko, Elkhart and Marshall County was important and will be necessary for 
implementing a variety of projects in the future. NRCS staff are a great resource from a technical aspect 
but also can provide great insight to landowners throughout the watershed suggesting who may be 
interested in completing projects and if so, what types of projects. Other partnerships maintained during the 
project involve municipal districts such as the City of Plymouth and the Town of Bremen. While urban 
landuse is not prevalent within the watershed they are still an important component to the overall water 
quality of the watershed. All urban areas are included in the identified Critical Areas of the WMP and will 
be important partners during the implementation phase. Other groups that were partners of the project and 
will be important for future management efforts include: 

- Marshall County Lakes and Waters Council 

- Arrow Head County Resource Conservation and Development Area 

- Marshall County Board of Health 

- Purdue University Cooperative Extension Service of Marshall County 

- Marshall County Drainage Board 

- Kankakee River Basin Commission    
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8 Successes, Challenges and Lessons Learned 

Lesson 1: Consistent project Management 

It is suggested that maintaining one central person throughout the duration of the project is beneficial to 
overall consistency of reporting, efficiency at completing tasks and maintaining relationships built 
throughout the project. For this project, the project manager changed in the beginning of the third year of 
the project. This transition caused a certain amount of delays in general project management. Due to the 
overall large amount of data generated from a project like this, it took some time for the project manager to 
get up to speed on where all data, reporting documents, etc. were located and also took time understand 
the project schedule. Keeping this in mind, maintaining a well-organized project file is imperative should the 
project manager be changed during the grant cycle.    

 

Lesson 2: Talk with a variety of stakeholders and hold events that relate to their interests and content is 
suitable to the audience 

After completing a variety of educational events it was apparent that some audiences responded better to 
the information presented then others. This is most likely due the interest and understanding of the subject 
matter by the audience. When presenting to various educational levels, ages etc., one should be aware the 
interests, knowledge, experience with the topics(s) so that an efficient and beneficial educational 
experience is had by the majority of the attendees. It is important to reach out to all ages, education levels, 
and experience levels so that a diverse group of stakeholders are impacted by education/outreach events 
and thereby lead to a diverse set of people working to address/improve water quality and understand 
management objectives within the watershed.   

 

Lesson 3: Develop a good set of partners to assist with funding and labor to achieve tasks 

This project could not have been completed without the assistance of the various partners who contributed 
a variety of services such as labor, cash funding, materials and project guidance. Maintaining a diverse set 
of partners will be necessary for implementing the WMP. One organization cannot implement the WMP 
alone and only through collaborative efforts will the WMP goals be achieved. Project sponsors should 
maintain communication with known supporters from this phase of the WMP planning effort and be seeking 
additional resources/partners for future implementation efforts.      

 

Lesson 4: Be persistent when applying for grants 

If at first you don’t succeed try, try again. Of course when you try again be sure to understand how you can 
improve upon the last effort/submittal, such that the next product is more likely to be funded than the 
previous. This WMP development phase of the 319 funding took numerous grant application attempts until 
funding was received. The Marshall County SWCD did apply for 319 implementation funding for FY 18 but 
did not receive approval, so it will be important going forward to understand the items which could be 
improved upon for the next fiscal year funding cycle application.  
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9 Future Activity 

With the successful development of the Headwaters Yellow River WMP the next step is to start 
implementing the plan. To do this the following actions are currently underway or planned: 

 

Apply for 319 Implementation Funding 

The Marshall County SWCD is planning on submitting for implementation funding during 2019 FY funding 
cycle. The Marshall County SWCD will be working to develop a list of partners to assist with the effort, 
determine funding amounts to be requested, decided how to manage the grant if awarded (such as hiring 
a watershed coordinator) and discuss with IDEM representatives how the 2018 FY grant application can 
be improved upon.  

 

Continue Education and Outreach Events 

Marshall County SWCD is working with the surrounding SWCD and USDA districts to expand on 
educational outreach efforts. These efforts are through holding field days, workshops and a variety of 
presentations to various stakeholder groups. The drone video will be an important component to future 
educational efforts and has the potential to reach a variety of stakeholders within the Headwaters Yellow 
River watershed. The “Tread in the Shed” educational walk event is proposed to be an annual event at 
Centennial Park in Plymouth. The development of this educational experience has the potential to reach a 
variety of people in the watershed. Additionally, the Marshall County SWCD is working with the Marshall 
County Board of Health to bring about awareness of E. coli levels in the watershed and educate 
stakeholders on items such as proper septic system care through workshop events. 

 

Other Active Grant Programs 

The Marshall County SWCD is currently involved in a Clean Waters Indiana (CWI) soil health and rain 
garden grants. The SWCD is working to improve water quality by promoting and providing cost share for 
practices in the conservation cropping system (no-till, nutrient management, cover crops and filter strips). 
The goal of the program is encourage producers to utilize all aspects of the cropping system which will 
increase soil health and improve water quality.  The rain garden grant is also a cost share program directed 
at installing rain gardens to improve water quality. The CWI grants can take place throughout Marshall 
County and since the Headwaters Yellow River watershed occupies are large portion of the County, projects 
are ultimately being completed within the watershed. Both the conservation cropping systems and rain 
gardens are BMPs identified with the WMP.  
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