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INTRODUCTION 

The Flint River Watershed Coalition (FRWC) assessed water quality for ecosystem health in the 
Flint River in 2013 and 2014, using field testing methods.   
  

GEOGRAPHY 

The Flint River Watershed covers over 1,359 square miles in parts of Genesee, Lapeer, Oakland, 
Saginaw, Shiawasee and Tuscola Counties in Michigan, as shown below: 
 

 
 
It has the following five large subwatersheds: (1) "South Branch Flint River" (HUC 0408020401), 
(2) "North Branch Flint River" (HUC 0408020402), (3) "Swartz Creek" (HUC 0408020403), (4) 
"Flint River North Branch" (HUC 0408020404), and (5) "Flint River" (HUC 0408020405) 
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Major land uses and cover types in the watershed and subwatersheds are as follows: 

Watershed 
Area 

(acres) 

Land Cover (acres) 

Development Agriculture Other 

Flint (HUC 04080204) 851,414 87,430 390,784 373,200 

South Branch Flint River (HUC 0408020401) 136,388 6,157 53,731 76,500 

North Branch Flint River (HUC 0408020402) 147,248 2,263 90,466 54,520 

Swartz Creek (HUC 0408020403) 125,574 24,099 38,709 62,766 

Flint River North Branch (HUC 0408020404) 196,090 23,327 71,791 100,972 

Flint River (HUC 0408020405) 246,113 31,583 136,087 78,443 

Flint above Hamilton Dam 479,010 31,391 215,824 231,795 

Flint above Mott Dam 389,598 14,012 192,634 182,951 

Flint above Holloway Dam 334,072 9,838 168,249 155,985 

 
 

Flint Watershed Land Uses 
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ECOLOGICAL HEALTH 

The Impact of Urbanization   As presented above, the Flint River Watershed is about 10% 
developed and 6.8% impervious. Urban development changes the proportion of rainfall that 
infiltrates into the ground due to the amount of pavement and compacted soils that capture 
and divert it to surface waters via storm sewers as shown below: 

 

 
       Source: EPA Managing Storm Water in Your Community 
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This results in excessive runoff flow to lakes and streams during wet weather and deficient 
ground water for sustaining stream flow during dry weather, which causes receiving stream 
flows to become unstable and fluctuate dramatically, as shown below: 
 

 
         Source: EPA Managing Storm Water in Your Community 
 
The greater peak flows resulting from development causes changes in stream channel 
morphology due to greater bank erosion and sedimentation in the stream, and the channel 
becomes wider and shallower (unnatural). And the resulting bank erosion can generate 
significant amounts of non-point source sediment and plant nutrient pollution. 
 
In addition, the increased stormwater flows can transport significant amounts of pollutants 
washed from impervious surfaces to receiving lakes and streams, such as sediment (dirt), plant 
nutrients, organic matter, litter, feces and pathogens, road salt, oil and grease, and toxic metals 
and pesticides. Consequently, the amount of impervious land cover in a watershed (as little as 
10%) can significantly impact stream quality for supporting ecological health as shown below: 
   

 
      Source: EPA Managing Storm Water in Your Community 
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Pollution Sources    Known, potential and presumed water pollution sources in the Flint River 
Watershed include pollution from non-point sources (i.e., soil erosion, contaminated 
groundwater discharges, and sanitary sewer exfiltration) and point sources (i.e., municipal 
storm water discharges and illegal direct and indirect discharges). 
 
Storm water runoff from both developed and agricultural areas is presumed to be a significant 
source of non-point source sediment, plant nutrient and pesticide pollution. 
 
Urban stormwater is known to be laden with various pollutants such as sediment (dirt), plant 
nutrients, organic matter, litter, feces and pathogens, road salt, oil and grease, and toxic metals 
and pesticides. 
 
Pollutant Loadings    Hypothetical non-point source pollutant loadings to the watershed were 
assessed using the on-line Purdue University Long-Term Hydrologic Impact Analysis (L-THIA) GIS 
tool (at http://lthia.agriculture.purdue.edu), which were as follows: 
 

Watershed 
Pollutant Loadings (lb/yr) 

Sediment Phosphorus Nitrogen Lead Copper Zinc 

Flint (HUC 04080204) 18,590,647 306,626 958,769 1,871 3,234 15,694 

South Branch Flint River (HUC 0408020401) 1,697,082 28,909 96,862 187 366 1,286 

North Branch Flint River (HUC 0408020402) 3,080,871 54,298 181,159 157 321 1,053 

Swartz Creek (HUC 0408020403) 2,970,040 45,350 135,231 458 738 4,027 

Flint River North Branch (HUC 0408020404) 3,329,715 52,782 164,796 460 777 3,816 

Flint River (HUC 0408020405) 8,384,345 140,803 435,194 679 1,187 5,890 

Flint above Hamilton Dam 6,059,644 101,878 344,152 529 970 3,941 

Flint above Mott Dam 4,859,569 84,820 287,557 319 641 2,099 

Flint above Holloway Dam 4,087,880 71,558 242,832 250 510 1,633 

 
Relative sediment and phosphorus loadings from development, agriculture and other sources 
were estimated, as follows: 

 

http://lthia.agriculture.purdue.edu/
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Water Quality   Water quality in the Flint River, including Mott Lake and Holloway Reservoir, 
was surveyed in 2013 and 2014. Montoring was done for various parameters including: 
dissolved oxygen, conductivity, dissolved solids, pH, ortho-phosphate, total phosphate, nitrate, 
suspended solids, turbidity, and water clarity. The following field testing equipment and 
methods were used: 
 

Device Parameter 
Method 

Range 
Description # 

Hach HQ30d Dissolved Oxygen 
Meter & LDO101 IntelliCAL 

Probe 

Dissolved 
Oxygen 

Electrometric NA  

Temperature Electrometric NA  

Hach sensION1 pH Meter pH Electrometric NA 0-14 S.U. 

Hach sensION5 
Conductivity Meter 

Conductivity Electrometric NA  

Dissolved Solids Electrometric NA  

Hach DR/890 Colorimeter 

Nitrate Cadmium Reduction, Colorimetric 8039 0-30.0 mg/L 

Phosphate Ascorbic Acid, Colorimetric 8048 0-2.50 mg/L 

Suspended 
Solids 

Photometric 8006 0-750 mg/L 

Turbidity Absorptometric 8237 0-1000 FAU 

Transparency Tube Water Clarity Optical NA 0-60 cm 

 

Samples were collected, during both dry and wet weather periods, at the following locations: 

Location Crossing Type Number 

Source of the South Branch Flint River in Oakland County Oakwood Road Grab 6 

In Holloway Reservoir Mt. Morris Road Grab 4 

In Mott Lake Genesee Road Grab 4 

Immediately upstream of the City of Flint Carpenter Road Grab 13 

Immediately downstream of the City of Flint University Avenue Grab 13 

Mouth of the Flint River in Saginaw County Curtice Road Grab 6 
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Stream water quality for supporting ecological health was assessed, using a water quality index 
developed by the National Sanitation Foundation for the EPA. A numerical water quality score is 
calculated with the monitoring data and a water quality rating is determined by the score, using 
the following scale: 

 
Score Rating 

91 - 100 Excellent water quality 

71 - 90 Good water quality 

51 - 70 Medium water quality 

26 - 50 Fair water quality 

0 - 25 Poor water quality 

 
The typical water quality at both the source and mouth of the Flint River was determined to be 
"good" as follows: 
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Sediment (suspended solids), total phosphate, turbidity and water clarity levels were as follows: 
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Stream Health   Since 1999, the FRWC has monitored the ecological health of the Flint River 

and its tributaries. Volunteers collect, identify and count small animals living in streams that 

indicate their ecological health. Only some types of animals can survive water pollution. If they 

are abundant, the ecological health of the stream is good because the water quality is good 

enough for them to live in it.  

 

A numerical score is calculated with the sampling data and a stream quality rating is 

determined by the score, using the following scale: 

 
Score Rating 

> 48 Excellent water quality 

34 - 48 Good water quality 

19 - 33 Fair water quality 

< 19 Poor water quality 

 
 

Flint River Watershed stream health is typically fair to good, as follows: 
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Trophic State    The trophic state of lake ecosystems was assessed, which indicated that they 
may be eutrophic, as follows: 
 

Carlson Index Scores and Trophic State Ratings 

Location 
Phosphate* Clarity* Score Rating 

mg/L cm Phosphate Clarity Phosphate Clarity 

Holloway Reservoir 0.22 37.4 69 74 Eutrophic Eutrophic 

Mott Lake 0.37 27.2 70 70 Eutrophic Eutrophic 

 *Median 

Invasive Species    A grab sample collected from Mott Lake tested by Michigan State Univesity 

for invasive species DNA (using a new method being developed) indicated that none was 

detected for the following organisms: 

o Fishhook Waterflea 
o Daphnia 
o Rusty Crayfish 
o Sea Lamprey 
o Golden Mussel 

o Quagga Mussel 
o Spiny Waterflea 
o Hydrilla 
o Zebra Mussel 
o Northern Snakehead  
o Killer Shrimp 
o Didymo or Rock Snot 
o Cylindro 
o Asian Clam 
o New Zealand Mudsnail 

o Round Goby 
 

BENEFICIAL USES 

Specific beneficial uses for the Flint River and its tributaries designated for protection under the 
Michigan Natural Resources and Environmental Protection Act (NREPA) are as follows: public, 
agricultural, and industrial water supply, cold and warm water fishery, other aquatic life 
habitat, fish consumption, partial and total body contact recreation, and navigation. 
 
Detailed information on the status of beneficial use attainment in the watershed is at:  

http://iaspub.epa.gov/tmdl_waters10/attains_watershed.control?p_huc=04080204&p_cycle=
&p_report_type=T 

http://iaspub.epa.gov/tmdl_waters10/attains_watershed.control?p_huc=04080204&p_cycle=&p_report_type=T
http://iaspub.epa.gov/tmdl_waters10/attains_watershed.control?p_huc=04080204&p_cycle=&p_report_type=T
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PROTECTION AND RESTORATION 

Pollution Regulations   Potential non-point source pollution from contaminated groundwater 
leaking from underground storage tanks and other soil contamination sites are regulated by the 
Michigan Department of Environmental Quality (MDEQ) under the NREPA Parts 213 and 201, 
respectively, which require soil and water remediation if contamination impacts or threatens 
surface waters. 
 
Point source wastewater discharges to surface waters are regulated by the MDEQ under NREPA 
Part 31 by issuing National Pollutant Discharge Elimination System (NPDES) permits, which set 
pollutant discharge limits and/or require best management practices for ensuring that MDEQ 
water quality standards are met in receiving streams to protect their designated uses. 
 
Flint Urbanized Area municipal separate storm sewer systems are regulated under NPDES 
permits that require various measures for reducing stormwater pollution and prohibiting non-
stormwater discharges, such as: public education/ involvement; regulating sewer use and new 
development/ redevelopment; and good municipal housekeeping practices.  
 
Agricultural Best Practices    The USDA Natural Resources Conservation Service (NRCS) 
implements the NRCS Environmental Quality Incentives Program (EQIP) for preventing and 
reducing non-point source agricultural pollution in the watershed. 
 
EQIP conservation practices available for program funding include:  
 

o Nutrient management 
o Cover crops 
o Reduced tillage (either mulch or no 

till) 
o Drainage water management (where 

applicable) 
o Grade stabilization structures 
o Animal trails and walkways 
o Prescribed grazing 
o Pipelines 

o Watering facilities 
o Animal access control 
o Pasture and hayland planting 
o Heavy use area protection 
o Waste storage and transfer facilities 
o Roofs and covers 
o Flow diversions 
o Roof runoff management 
o Agrichemical handling facilities 

 
In addition, the Michigan Department of Agriculture and Rural Development implements the 
following programs for preventing and reducing non-point source agricultural pollution: 
 

o Michigan Agriculture Environmental Assurance Program 
o Michigan Water Stewardship Program 


