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Section IV. Watershed Conditions

Participants in a stream monitoring
workshop on Portage Creek.
credit: HRWC

A first step in developing the Portage Creek Watershed Management Plan was to capture the most
current conditions and guide restoration and protection opportunities. The watershed advisory group
chose the Comparative Subwatershed Assessment (CSA) to screen the subwatersheds for these
purposes. The method is described in Section V along with other methods that were used.
One important component of the CSA is a review of subwatershed metrics to compare subwatersheds
against each other for relative potential of restoration and protection. Eleven metrics were used to
assess the condition of uplands in the Portage Creek watershed. The value of each one is described here:
Current Impervious Cover: A powerful predictor of stream impairment and overall subwatershed
restoration potential. Generally, subwatersheds with lower Impervious Cover have greater overall
restoration potential. Low Impervious Cover normally indicates a greater range of potential sites for
retrofit, stream repair, reforestation and source control practices.
Current Forest Cover: Total subwatershed forest cover has a strong positive influence on stream quality.
Generally, subwatersheds with a high percentage of forest cover possess better stream quality. Low
levels of subwatershed forest cover often indicate more potential sites for upland reforestation
practices.
Bioreserve: This metric evaluates the aggregate land area in a subwatershed that is identified as highest
priority for protection in HRWC’s Bioreserve project, an effort to map, assess and protect the remaining
natural areas in the Huron River watershed. Subwatersheds with high Bioreserve acres have greater
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protection potential than subwatersheds with low Bioreserve acres where likely more restoration is
needed due to alteration of ecosystems.
Future Impervious Cover: Based on build out scenarios in community master plans, future impervious
cover shows the consequences of local planning decisions. Generally, subwatersheds with smaller
increases in future Impervious Cover over current IC will require less restoration. Subwatersheds with
larger increases in future Impervious Cover over current IC will require more expensive restoration to
protect water resources.
Publicly-owned Lands: Publicly-owned lands are the preferred location for most restoration practices.
Subwatersheds with a high percentage of publicly-owned land tend to have greater restoration potential
because they offer a greater number and range of potential sites to systematically install storage
retrofit, stream repair, and upland forestry practices.
Stream Corridor Forest Cover: An index of the potential area available for stream-side reforestation or
floodplain wetland restoration. Subwatersheds with high corridor forest cover are expected to have
better stream quality, and higher potential for protection. Subwatersheds with low corridor forest cover
have greater restoration potential since they offer more opportunities for reforestation, better stream
access, and require less clearing of existing mature forests during the construction of restoration
practices.
Forest, Parks and Wetlands: This metric evaluates the aggregate land area in a subwatershed devoted to
natural area remnants as forest, park or wetland. Subwatersheds that possess extensive natural area
remnants normally have greater restoration potential, since they often enhance stream quality and offer
possible sites for further natural area restoration, reforestation and wetland enhancements.
Road Crossings: An index of the amount of stream interruption within a subwatershed and provides
information about potential retrofit and stream repair opportunities.
Stream Corridor in Public Ownership: Publicly-controlled land in the stream corridor indicates more
parks, greenways and other undeveloped space that is less likely to be developed than privately-held
land. Subwatersheds with a higher percentage of public corridor ownership are thought to have greater
protection potential.
Water Quality Regulatory Status: Parts of a subwatershed may be designated for special water quality
problems and be subject to mandatory pollutant reductions if water quality standards are not being
met. Currently, no parts of the Portage Creek watershed have this distinction from locally generated
pollution. Subwatersheds with higher scores in this metric are thought to have greater restoration
potential than protection potential.
Severity of Streambank Erosion: Comparative severity of streambank erosion identified through the
Unified Stream Assessment, information from site reconnaissance and from Advisory Group members.
The more severe the erosion problems, the greater the restoration potential, which usually means that
bank stabilization and storage retrofits are needed to address the problems.
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The results of this screening tool are presented in summary format below in Table IV-A. The
Comparative Subwatershed Assessments for all 14 subwatersheds follow in the subsequent pages. The
monitoring data summary section for each of the subwatersheds was compiled using existing data,
reports and inventories conducted and prepared by many professional entities. The list of resources
accessed to provide these summaries is presented at the end of this section.

NOTE: The Comparative Subwatershed Analysis was completed prior to the Portage Creek Watershed
Hydrologic Study. As a result, the critical areas and the subwatershed boundaries vary between the two
assessments due to different criteria employed to identify them. However, the information can be used in
a complementary fashion to achieve the goals of this plan. Section VI Management Strategy discusses
how information from these assessments is being used in this Watershed Management Plan.
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Table IV-A.
COMPARATIVE SUBWATERSHED ASSESSMENT
SCREEN FOR RESTORATION AND PROTECTION POTENTIAL
Subwatersheds 1-3
Subwatershed 1
Subwatershed Metric
Scoring
1. Current Impervious Cover less than 10% = 10
(% )
2. Current Forest Cover (%)

Subwatershed 2

Subwatershed 3

Raw data

Points

Raw data

Points

Raw data

Points

5%

10

4%

10

3%

10

40%

5

53%

7

43%

7

less than 10% = 1; 11-25% =
3; 26-40% = 5; 41-60% = 7;
more than 60% = 10
less than 10% = 1; 11-25% =
3; 26-40% = 5; 41-60% = 7;
more than 60% = 10
less than 10% = 10; more
than 10% = 0

94%

10

100%

10

100%

10

12%

0

5%

10

4%

10

5. Publicly-owned Lands (%) add 1 pt for each 5% of area
in public ownership

33%

7

83%

17

63%

12

6. Stream Corridor Forest
Cover (%)

add 1 pt for each 5% of area
in forest cover

14%

2

31%

6

11%

2

7. Sum of Forest, Parks, and add 1 pt for each 2% of area
Wetlands (%)
with these 3 uses

64%

32

92%

46

72%

36

4 road

-4

0 road, 1
dam

-1

1 road

-1

9. Stream Corridor in Public add 1 pt for each 10% in
Ownership (%)
public ownership

17%

1

81%

8

35%

3

subtract pts based on
10. Water Quality
Regulatory Status
impaired waters; NPDES
(comparative index): Huron contributions
River Watershed has
general listing for PCBs
(2010)

No 303 (d)
listing

0

No 303 (d)
listing

0

No 303 (d)
listing

0

Low

-2

Low

-2

Low

-2

3. Bioreserve: highest
priority (%)
4. Future Impervious Cover
(%)

8. Road Crossings
(crossings/stream mile)

11. Severity of Streambank
Erosion (comparative
index)

subtract 1 pt for each one
crossing/stream mile

subtract pts based on info
from USA and field
observation: low = -2;
medium = -5; high = -10
Total Score

61

111

87
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Table IV-A. continued
COMPARATIVE SUBWATERSHED ASSESSMENT
SCREEN FOR RESTORATION AND PROTECTION POTENTIAL
Subwatersheds 4-6
Subwatershed 4
Subwatershed Metric
Scoring
1. Current Impervious Cover less than 10% = 10
(% )

Subwatershed 5

Subwatershed 6

Raw data

Points

Raw data

Points

Raw data

Points

5%

10

3%

10

5%

10

35%

5

27%

5

33%

5

91%

10

39%

5

95%

10

7%

10

12%

0

7%

10

5. Publicly-owned Lands (%) add 1 pt for each 5% of area
in public ownership

62%

12

24%

4

42%

8

6. Stream Corridor Forest
Cover (%)

add 1 pt for each 5% of area
in forest cover

27%

5

13%

2

16%

3

7. Sum of Forest, Parks, and add 1 pt for each 2% of area
Wetlands (%)
with these 3 uses

83%

41

50%

25

67%

33

6 road

-6

11 road, 1
dam

-12

15 road, 1
dam

-16

9. Stream Corridor in Public add 1 pt for each 10% in
Ownership (%)
public ownership

65%

6

23%

2

43%

4

subtract pts based on
10. Water Quality
Regulatory Status
impaired waters; NPDES
(comparative index): Huron contributions
River Watershed has
general listing for PCBs
(2010)

No 303 (d)
listing

0

No 303 (d)
listing

0

Mercury,
South Lk
(2011)

0

Low

-2

Moderate

-5

Low

-2

2. Current Forest Cover (%)

3. Bioreserve: highest
priority (%)
4. Future Impervious Cover
(%)

8. Road Crossings
(crossings/stream mile)

11. Severity of Streambank
Erosion (comparative
index)

less than 10% = 1; 11-25% =
3; 26-40% = 5; 41-60% = 7;
more than 60% = 10
less than 10% = 1; 11-25% =
3; 26-40% = 5; 41-60% = 7;
more than 60% = 10
less than 10% = 10; more
than 10% = 0

subtract 1 pt for each one
crossing/stream mile

subtract pts based on info
from USA and field
observation: low = -2;
medium = -5; high = -10
Total Score

91

36

65
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Table IV-A. continued
COMPARATIVE SUBWATERSHED ASSESSMENT
SCREEN FOR RESTORATION AND PROTECTION POTENTIAL
Subwatersheds 7-9
Subwa ters hed 7
Subw atershed Metric
Scoring
1. Current Impervi ous Cover l es s tha n 10% = 10
(% )

Subwa ters hed 8

Subwa ters hed 9

Raw data

Points

Raw data

Points

Raw data

Points

3%

10

5%

10

2%

10

25%

3

21%

3

18%

3

6%

1

38%

5

57%

7

11%

0

6%

10

11%

0

5%

1

3%

0

5%

1

a dd 1 pt for ea ch 5% of a rea
i n fores t cover

30%

6

5%

1

14%

2

7. Sum of Fores t, Pa rks , a nd a dd 1 pt for ea ch 2% of a rea
W etl a nds (%)
wi th thes e 3 us es

32%

16

40%

20

26%

13

11 roa d

-11

5 roa d

-5

1 roa d

-1

9. Strea m Corri dor i n Publ i c a dd 1 pt for ea ch 10% i n
O wners hi p (%)
publ i c owners hi p

6%

0

0.22%

0

10%

1

s ubtra ct pts ba s ed on
10. W a ter Qua l i ty
Regul a tory Sta tus
i mpa i red wa ters ; NPDES
(compa ra ti ve i ndex): Huron contri buti ons
Ri ver W a ters hed ha s
genera l l i s ti ng for PCBs
(2010)

No 303 (d)
l i s ti ng

0

No 303 (d)
l i s ti ng

0

No 303 (d)
l i s ti ng

0

Modera te

-5

Low

-2

Low

-2

2. Current Fores t Cover (%)

3. Bi ores erve: hi ghes t
pri ori ty (%)
4. Future I mpervi ous Cover
(%)

l es s tha n 10% = 1; 11-25% =
3; 26-40% = 5; 41-60% = 7;
more tha n 60% = 10
l es s tha n 10% = 1; 11-25% =
3; 26-40% = 5; 41-60% = 7;
more tha n 60% = 10
l es s tha n 10% = 10; more
tha n 10% = 0

5. Publ i cl y-owned La nds (%) a dd 1 pt for ea ch 5% of a rea
i n publ i c owners hi p
6. Strea m Corri dor Fores t
Cover (%)

8. Roa d Cros s i ngs
(cros s i ngs /s trea m mi l e)

11. Severi ty of Strea mba nk
Eros i on (compa ra ti ve
i ndex)

s ubtra ct 1 pt for ea ch one
cros s i ng/s trea m mi l e

s ubtra ct pts ba s ed on i nfo
from USA a nd fi el d
obs erva ti on: l ow = -2;
medi um = -5; hi gh = -10
Total Score

21

42

34
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Table IV-A. continued
COMPARATIVE SUBWATERSHED ASSESSMENT
SCREEN FOR RESTORATION AND PROTECTION POTENTIAL
Subwatersheds 10-12
Subwa ters hed 10
Subw atershed Metric
Scoring
1. Current Impervi ous Cover l es s tha n 10% = 10
(% )

Subwa ters hed 11

Subwa ters hed 12

Raw data

Points

Raw data

Points

Raw data

Points

3%

10

4%

10

6%

10

15%

3

9%

1

10%

1

0%

0

0%

0

0%

0

17%

0

19%

0

19%

0

0%

0

0%

0

0%

0

a dd 1 pt for ea ch 5% of a rea
i n fores t cover

38%

7

23%

4

9%

1

7. Sum of Fores t, Pa rks , a nd a dd 1 pt for ea ch 2% of a rea
W etl a nds (%)
wi th thes e 3 us es

24%

12

29%

14

21%

10

2 roa d

-2

11 roa d

-11

3 roa d

-3

9. Strea m Corri dor i n Publ i c a dd 1 pt for ea ch 10% i n
O wners hi p (%)
publ i c owners hi p

0%

0

0%

0

0%

0

s ubtra ct pts ba s ed on
10. W a ter Qua l i ty
Regul a tory Sta tus
i mpa i red wa ters ; NPDES
(compa ra ti ve i ndex): Huron contri buti ons
Ri ver W a ters hed ha s
genera l l i s ti ng for PCBs
(2010)

No 303 (d)
l i s ti ng

0

No 303 (d)
l i s ti ng

0

No 303 (d)
l i s ti ng

0

Low

-2

Modera te

-5

Modera te

-5

2. Current Fores t Cover (%)

3. Bi ores erve: hi ghes t
pri ori ty (%)
4. Future I mpervi ous Cover
(%)

l es s tha n 10% = 1; 11-25% =
3; 26-40% = 5; 41-60% = 7;
more tha n 60% = 10
l es s tha n 10% = 1; 11-25% =
3; 26-40% = 5; 41-60% = 7;
more tha n 60% = 10
l es s tha n 10% = 10; more
tha n 10% = 0

5. Publ i cl y-owned La nds (%) a dd 1 pt for ea ch 5% of a rea
i n publ i c owners hi p
6. Strea m Corri dor Fores t
Cover (%)

8. Roa d Cros s i ngs
(cros s i ngs /s trea m mi l e)

11. Severi ty of Strea mba nk
Eros i on (compa ra ti ve
i ndex)

s ubtra ct 1 pt for ea ch one
cros s i ng/s trea m mi l e

s ubtra ct pts ba s ed on i nfo
from USA a nd fi el d
obs erva ti on: l ow = -2;
medi um = -5; hi gh = -10
Total Score

28

13

14
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Table IV-A. continued
COMPARATIVE SUBWATERSHED ASSESSMENT
SCREEN FOR RESTORATION AND PROTECTION POTENTIAL
Subwatersheds 13-14
Subwatershed 13
Subwatershed Metric
Scoring
1. Current Impervious Cover less than 10% = 10
(% )

Subwatershed 14

Raw data

Points

Raw data

Points

6%

10

6%

10

28%

5

31%

5

67%

10

0%

0

13%

0

14%

0

5. Publicly-owned Lands (%) add 1 pt for each 5% of area
in public ownership

19%

3

0%

0

add 1 pt for each 5% of area
in forest cover

22%

4

39%

7

7. Sum of Forest, Parks, and add 1 pt for each 2% of area
Wetlands (%)
with these 3 uses

49%

24

37%

18

32 road, 2
dam

-34

1 road

-1

9. Stream Corridor in Public add 1 pt for each 10% in
Ownership (%)
public ownership

23%

2

0%

0

subtract pts based on
10. Water Quality
Regulatory Status
impaired waters; NPDES
(comparative index): Huron contributions
River Watershed has
general listing for PCBs
(2010)

No 303 (d)
listing

0

No 303 (d)
listing

0

Low
overall,
ModerateHigh at
some sites

-5

Low

-2

2. Current Forest Cover (%)

3. Bioreserve: highest
priority (%)
4. Future Impervious Cover
(%)

6. Stream Corridor Forest
Cover (%)

8. Road Crossings
(crossings/stream mile)

11. Severity of Streambank
Erosion (comparative
index)

less than 10% = 1; 11-25% =
3; 26-40% = 5; 41-60% = 7;
more than 60% = 10
less than 10% = 1; 11-25% =
3; 26-40% = 5; 41-60% = 7;
more than 60% = 10
less than 10% = 10; more
than 10% = 0

subtract 1 pt for each one
crossing/stream mile

subtract pts based on info
from USA and field
observation: low = -2;
medium = -5; high = -10
Total Score

19

37

8
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The relative potential of the Portage Creek subwatersheds for restoration and protection opportunities based on
the 11 metrics is presented below in table and map formats. Using this screening tool, the subwatersheds with
more woodlands, wetlands, and other natural areas and more land in public ownership are the areas where
opportunities for protection are higher. Conversely, the subwatersheds with less woodlands, wetlands, and
other natural areas and little to no land in public ownership are the areas where opportunities for restoration
are higher. This information helps to focus appropriate best practices in each subwatershed.
Table IV-B. Summary of Comparative Subwatershed Assessment screening for restoration and protection
potential
Highest
Protection
Opportunity

Lowest
Protection
Opportunity

Rank

Subwatershed

Final Metrics Score
(140 pts max.)

1

2

111

2

4

91

3

3

87

4

6

65

5

1

61

6

8

42

7

14

37

8

5

36

9

9

34

10

10

28

11

7

21

12

13

19

13

12

14

14

11

13

Lowest
Restoration
Opportunity

Highest
Restoration
Opportunity
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Subwatershed 1 is part of the
Portage Creek Watershed

Comparative Subwatershed Assessment: Subwatershed 1
General Characteristics
Location: Subwatershed 1 is located almost entirely in Dexter Township, Washtenaw County, with a small
portion to the north extending slightly into Putnam Township, Livingston County.
Size: 3,341 acres or 5.22 sq mi
Stream miles: 3.3
Basin information: Drains into Little Portage Lake, then into Portage Lake (641.37 acres; 19328 cu ft) before
entering the Huron River. Portage Creek is a key riparian corridor in the basin. The basin includes Little Portage
Lake (92.3 acres), Silver Lake (221.95 acres; 3243.4 cu ft) and Losee Lake (12 acres). All three lakes are
considered priority waterbodies and recreation hubs by residents, yet intense development around Silver Lake
and Little Portage/Portage Lakes threaten these resources. Potential pollution hotspots have been identified at
the Multi Lakes Area Sewer & Water Authority, and on Silver Lake, presumably due to residential developments
in the streamside zone.
Pollutants of concern: Excess nutrients (phosphorus and nitrogen) and altered stream flow tend to be primary
pollutants of concern in this region
Average annual rainfall: 30-32 inches
Soils: Mostly sand, sandy loam with some silt loam
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Regulatory Status
NPDES: no permits in effect
303(d): A general fish consumption advisory due to PCBs in the water column is issued for the Huron River
system in the 2008 Integrated Report. No listings for subwatershed 1 specifically.
TMDL: No TMDL for Portage Creek Watershed, in general, or Subwatershed 1, in particular.
Aquatic life habitat use designation: Warmwater habitat – Subwatershed 1 is capable of supporting and
maintaining a balanced community of warmwater aquatic organisms. Coldwater habitat – Subwatershed 1 is
capable of supporting coldwater aquatic organisms based on the MDNRE, Fisheries Division stream
classifications (1964, 1995).

Dexter Township Basics
Population (2008 est. per SEMCOG): 6,022
Area: 33.1 sq. mi.
Date of incorporation/founding: 1827
Form of government: General Law Township – Supervisor – Clerk – Treasurer – Trustees (2-4)

Monitoring Data Summary
•

•

Water quality: Silver Lake is monitored by the Washtenaw County Environmental Health five times per
month during the swim season for E. coli bacteria. From 2007-2008, E. coli counts measured < 10/100
ml to 90/100 ml for individual samples, and from 1/100 ml to 101/100 ml for daily mean from 20032006. No beach closure history for this location.
o

Water clarity prediction for Silver Lake: predicted average secchi-disk transparency = 7 ft; average
Chlorophyll a = 5 ug/l; average Trophic State Index value = 46. Summary = mesotrophic conditions

o

Water clarity prediction for Little Portage Lake: predicted average secchi-disk transparency = 7 ft;
average Chlorophyll a = 6 ug/l; average Trophic State Index value = 49. Summary = slightly eutrophic
conditions

Fish sampling:
o

Silver Lake survey by MDNRE Fisheries: American brook lamprey, black crappie, bluegill, bowfin,
brown bullhead, bullhead catfishes, carps and minnows, largemouth bass, longnose gar, northern
pike, pumpkinseed, rock bass, redear sunfish, warmouth, yellow perch, yellow bullhead.

o

Silver Lake fish stocking: from 1991 to 1995, 69,000 redear sunfish were stocked in Silver Lake by the
MDNRE. From 1979 to 1985, 5,020 tiger muskellunge were stocked in Silver Lake by the MDNRE.

Portage Creek Watershed Management Plan
Section IV

13

o

Little Portage Lake (MDNRE Fisheries reports): The list of lakes received for this group indicated that
there was a 1983 survey, but the most recent survey found in the file was a 1973 survey. A 1966
fisheries survey and 1977 water chemistry samples are also included in this file of information
copied. The 1973 survey is comprised of six bluegill, ten perch, 26 black crappie, and large fish - five
northern pike, two lake herring, and one carp. The survey comment was that the “northern pike
fishery looks very good.” The 1966 survey was a summer survey, with 14 species, and 124
individuals. A recent MDNRE fish survey indicates lake herring are present.

o

Big Portage Lake (relevant to include this lake since Little Portage Lake flows into it): Portage Lake
was surveyed in 1999, a summary is provided. Stocking history beginning in the 1930s is discussed.
Limnological data is summarized. The survey sample of 661 fish were 80% of the number of fish
caught were panfish such as bluegill, black crappie, pumpkinseed sunfish, rockbass, and warmouth.
Largemouth bass, smallmouth bass, northern pike, and walleye comprised 8% of the number
caught. “Rough fishes – common carp, bowfin, longnose gar, and white suckers were 10% of the
number. Management recommendations are included which seem fairly minor. A recent MDNRE
fish survey indicates lake herring are present.

The Michigan Aquatic GAP predicts that the following species are likely to occur in the tributary that
flows into Little Portage Lake:
Fathead minnow
Brook silversides
Brassy minnow
Creek chub
Green sunfish
Hornyhead chub
Grass pickerel
Pumpkinseed sunfish
Lake chub
Blackstripe topminnow
Rainbow darter

o

•

Habitat:
o

Bioreserve lands: 1,905.9 acres, of which 1,786.1 acres are highest priority for protection

o

MNFI data: 13 element occurrences, of which six plant species are threatened or of special
concern, and of which four animal species are endangered or of special concern

Monitoring data caveats:
o

Stream surveys of water chemistry and habitat have not been conducted in this subwatershed
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Land Use/Land Cover and Impervious Area
Land Use Category
Agriculture
Commercial
Industrial/Transportation
Public
10 acre residential
1 acre residential
2 acre residential
5 acre residential
Forest
Grassland/shrubland
Water
Wetlands
Total

Area (acres)
702.362
9.852
23.806
39.999
0.829
54.318
216.324
11.828
900.291
364.672
336.156
664.456
3324.893

Percent of
Total
21.12
0.30
0.72
1.20
0.02
1.63
6.51
0.36
27.08
10.97
10.11
19.98
100.00

Impervious
Area (acres)
16.75
6.11
14.88
4.40
0.02
10.86
25.96
0.59
18.01
7.29

Percent of Total
Impervious Area
15.97
5.83
14.19
4.20
0.02
10.36
24.75
0.56
17.17
6.95

104.87

Based on runoff coefficients developed by the Rouge River Watershed Program

Subwatershed 1 Metrics
Subwatershed Metric

Score

1. Current Impervious Cover (% )

5%

2. Current Forest Cover (%)

40%

3. Bioreserve highest priority category (% of all Bioreserve land)

94%

4. Future Impervious Cover (%)

12%

5. Publicly-owned Lands (%)

33%

6. Stream Corridor/Shoreline Forest Cover (%)

14%

7. Sum of Forest, Parks, and Wetlands (%)

64%

8. Road Crossings

4 road crossings

9. Stream Corridor/Shoreline in Public Ownership (%)

17%

10. Water Quality Regulatory Status (comparative index)

Not listed on 303(d) list

11. Severity of Streambank Erosion (comparative index)

Low
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Stakeholders:
Elected Officials: Supervisor, trustees, clerk,
treasurer

Civic and environmental groups: YMCA, Toledo Boys
Club

Township departments: planning and zoning, public
works

Local media: Sun Times, Ann Arbor.com, Dexter
Leader/Chelsea Standard

Multi Lakes Area Water & Sewer Authority

Local engineering and consulting firms: OHM
Engineering Advisors

Portage Base Sewer Authority
Portage Base Whitewood Owners Association
Livingston and Washtenaw County Conservation
Districts

Local builders and developers
ITC
State of Michigan, MDNRE

School districts: Pinckney, Chelsea, and Dexter

University of Michigan (Stinchfield Woods)

HRWC

Federal agencies: USDA NRCS
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STRATEGY FOR PROTECTION
Based on the COMPARATIVE SUBWATERSHED ASSESSMENT METRICS

Rank among 14 subwatersheds: 5
Total points: 61 out of 140 possible

Watershed Threat 1: Excess Nutrients
Excess nutrients threaten warmwater and coldwater fisheries, partial and total body contact recreation, and
indigenous aquatic life and wildlife.
Sources
Causes
1. Runoff from developed areas
(k) on Silver Lake

Lack of best practices in residential areas for fertilizer use (k)
Lack of deep-rooted shoreline vegetation at home-sites and at
public beach (k)

Activities to Reduce Threat
1. Educate and inform lakeside residents about shoreline stewardship: Initiate and develop a Waterway
Stewardship Program for citizen participation
2. Plant buffers along lake shorelines, including a demonstration site on public land
3. Establish freshwater protection overlay zones to protect lakes and streams from upland activities

Watershed Threat 2: Salt, Organic Compounds, Heavy Metals
Salt, organic compounds and heavy metals threaten agriculture, the fisheries, partial and total body contact
recreation, and indigenous aquatic life and wildlife.
Sources
Causes
1. Roads and parking lots (k)

Road de-icing practices, and other road maintenance (k)
Roads built too close to waterways (k)
Auto emissions (k)

2. Turfgrass chemicals from
residential lawns (s)

Improper lawn care techniques (s)
Illegal disposal (s)

Activities to Reduce Threat
1. Review road and paved area maintenance standard operative procedures and align with Good
Housekeeping practices, and best practices for dirt and gravel roads
2.-4. See activities above for #1 Excess Nutrients
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Watershed Threat 3: Sediment
Sediment threatens the fisheries, other indigenous aquatic life and wildlife, and partial and total body contact
recreation.
Sources
Causes
1. Residential areas (k)

Developments did not follow low impact design principles (k)
Lack of deep-rooted shoreline vegetation (k)

2. Dirt, gravel roads (k)

Lack of environmentally sensitive road maintenance (s)
Road built too close to waterways (k)

3. Runoff from construction sites,
new development (s)

Removal of woodland/forest, wetlands, and other pervious areas (k)
Decentralized development increasing imperviousness (k)
Site exemptions (s)
Lack of education on low impact alternatives (s)

Activities to Reduce Threat
1. Review road and paved area maintenance standard operative procedures and align with Good
Housekeeping practices, and best practices for dirt and gravel roads
2. Adopt new standards and policies for natural resource protection (riparian buffer, wetlands,
stormwater, and site design)
3. Follow Smart Growth principles at township planning level, and Low Impact Development principles at
site level
4.-6. See activities above for #1 Excess Nutrients

Watershed Threat 4: Pathogens
Pathogens threaten partial and total body contact recreation.
Sources
Causes
1. Failing septic tanks (s)
Old units are too small or don’t meet codes (s)
Poor maintenance/lack of homeowner education (s)
2. Pet and wildlife waste (k)

Manicured shorelines at home-sites and public beach attract geese (k)

3. Illicit Discharges (s)

Aging development sanitary sewer infrastructure (s)
Illegal septic application and trailer waste disposal (s)
Incomplete inspection/detection and repair due to cost (s)

Activities to Reduce Threat
1. Continue Washtenaw County time-of-sale septic inspection program that identifies and corrects failing
septic systems
2. Investigate use of remote sensing, thermal imaging and associated technologies for identifying septic
system failure
3. Establish deep-rooted native vegetation in turf areas where geese gather as a deterrence
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Watershed Threat 5: Altered Hydrology
Altered hydrology threatens the fisheries and other indigenous aquatic life and wildlife.
Sources

Causes

1. Impoundment of streams
between Losee and Silver Lakes (k)

Undersized culverts in residential area (k)
Existing poorly planned development in flood-prone areas (k)

Activities to Reduce Threat
1. Increase size of culverts and install rain gardens in low-lying flood-prone area for existing problem
2. Adopt new standards and policies for natural resource protection (riparian buffer, wetlands,
stormwater, and site design) to prevent future development in flood-prone areas
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Subwatershed 2 is part of the
Portage Creek Watershed

Comparative Subwatershed Assessment: Subwatershed 2
General Characteristics
Location: Subwatershed 2 is located almost entirely in Dexter Township, Washtenaw County, with a
small portion to the north extending slightly into Putnam Township, Livingston County. Much of this
subwatershed falls within the Pinckney State Recreation Area.
Size: 1,516.28 acres or 2.37 sq mi
Stream miles: 1
Basin information: Drains into Hi-Land Lake, then Portage Creek. The basin includes Crooked Lake (75
acres; 568 acre-ft), Pickerel Lake (19.9 acres; 651 acre-ft), and Lake Angelique (15.23 acres). Both
Crooked and Pickerel Lakes are located within the Pinckney State Recreation Area and are considered
key habitat for numerous terrestrial and aquatic plant and animal species. Crooked Lake is an
impoundment formed by the Crooked Lake Dam, a 6.5 ft high earthen structure that is owned by the
State of Michigan, MDNRE, Parks & Recreation, and was built for recreation purposes. Some private
development is located on the western shores of Crooked Lake.
Pollutants of concern: Excess nutrients (phosphorus and nitrogen) and altered hydrology tend to be the
primary pollutants of concern in this region
Average annual rainfall: 30-32 inches
Soils: Mostly sand, sandy loam with some silt loam
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Regulatory Status
NPDES: no permits in effect
303(d): A general fish consumption advisory due to PCBs in the water column is issued for the Huron
River system in the 2008 Integrated Report. No listings for subwatershed 2 specifically.
TMDL: No TMDL for Portage Creek Watershed, in general, or subwatershed 2, in particular.
Aquatic life habitat use designation: Warmwater habitat – Subwatershed 2 is capable of supporting and
maintaining a balanced community of warmwater aquatic organisms based on the MDNRE, Fisheries
Division stream classification (1964, 1995).

Dexter Township Basics
Population (2008 est. per SEMCOG): 6,022
Area: 33.1 sq. mi.
Date of founding: 1827 (first town hall meeting)
Form of government: General Law Township – Supervisor – Clerk – Treasurer – Trustees (2-4)

Monitoring Data Summary
Water quality:
o

Water clarity in Pickerel Lake has been measured using secchi disk transparency by
trained volunteers of the Michigan Lakes and Stream Association (MLSA). Depths ranged
from 6 ft – 8 ft during the growing season in 2005.

o

Total phosphorus in Pickerel Lake was measured in April 2005 during spring overturn at
0.017 mg/L (MLSA)

o

Pickerel Lake is a marl lake with a well-protected shoreline; a protection priority for TNC.
Very little vegetation exists in Pickerel Lake; only limited amounts of pondweed, chara
and lily pads were observed in the shallow parts of the lake (MDNRE, 1997).

o

Water clarity prediction for Crooked Lake: predicted average secchi-disk transparency =
6 ft; average Chlorophyll a = 14 ug/l; average Trophic State index value = 56. Summary =
eutrophic conditions

o

Observed secchi-disk transparency of 13.5 feet in an August 2002 survey by MDNRE
Fisheries

Fish sampling:
o

Crooked Lake survey: grass pickerel, black crappie, black bullhead, bluegill, bowfin,
brown bullhead, yellow bullhead, golden shiner, green sunfish, largemouth bass,
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pumpkinseed, warmouth, northern pike, bluntnose minnow, black-banded topminnow,
lake chubsuckers, black crappies; lake herring found historically (1982)
o

MDNRE Fisheries prepared a fisheries survey for Crooked Lake in 2002. Survey sample
results: bluegills were 89% of the catch by number, and 73% by weight; pumpkinseed
sunfish were 3.5% of the catch by number; 16 largemouth bass; 69 brown bullheads and
4 black bullheads were collected, as well as a few individuals of golden shiner, green
sunfish, and warmouth. A few black crappies and bowfins were collected. No fish
stocking according to available records. MDNRE concluded the fish community in
Crooked Lake appears to be fairly stable.

o

MDNRE Fisheries prepared a fisheries survey for Pickerel Lake in 1978: bluegill,
pumpkinseed, largemouth bass, rock bass, lake herring, bowfin, green sunfish, lake
chubsucker, warmouth, bullheads, and grass pickerel. A recent MDNRE fish survey
confirms the presence of lake herring.

o

Pickerel Lake stocking: from 1983 to 2002, 30,700 rainbow trout were stocked by the
MDNRE. The 1997 report focuses on the rainbow trout population. MDNRE fisheries
biologist Jeff Braunscheidel related that the trout stocking program in Pickerel Lake was
discontinued due to local concerns of boating and access issues.

Habitat:
o
o

o

Bioreserve lands: 1,272.5 acres, all of highest priority for protection
A 2002 survey by MDNRE documented a good population of assorted native turtle
species present in Crooked Lake: snapping, painted and musk
MNFI data: 6 element occurrences, of which 1 plant species is of special concern, and of
which 3 animal species are threatened or of special concern

Monitoring data caveats:
o No studies or surveys of Lake Angelique were identified.
o No long-term monitoring of water quality or aquatic habitat in the lakes or streams of this
subwatershed
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Land Use/Land Cover and Impervious Area
Impervious
Area (acres)
1.54
2.11

Percent of Total
Impervious Area
4.19
5.74

1/3 - 1/2 acre residential
42.030
2.777
10.51
2 acre residential
42.500
2.809
5.10
Forest
533.968
35.286
10.68
Grassland/shrubland
342.359
22.624
6.85
Water
120.394
7.956
Wetlands
358.672
23.702
Total
1513.257
100.000
36.79
Based on runoff coefficients developed by the Rouge River Watershed Program

28.56
13.86
29.03
18.61

Land Use Category

Area (acres)

Agriculture
Public

54.128
19.206

Percent of
Total Area
3.577
1.269

100.00

Subwatershed Metrics with Scores
Subwatershed Metric

Score

1. Current Impervious Cover (% )

4%

2. Current Forest Cover (%)

53%

3. Bioreserve highest priority category (% of all Bioreserve land)

100%

4. Future Impervious Cover (%)

5%

5. Publicly-owned Lands (%)

83%

6. Stream Corridor/Shoreline Forest Cover (%)

31%

7. Sum of Forest, Parks, and Wetlands (%)

92%

8. Road Crossings

0 road crossings, 1 dam at Crooked
Lake

9. Stream Corridor/Shoreline in Public Ownership (%)

81%

10. Water Quality Regulatory Status (comparative index)

Not listed on 303(d) list

11. Severity of Streambank Erosion (comparative index)

Low
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Stakeholders:
Elected Officials: Supervisor, trustees, clerk,
treasurer
Township departments: planning and zoning,
public works
Multi Lakes Area Water & Sewer Authority

HRWC
Civic and environmental groups:
Local media: Sun Times, Ann Arbor.com, Dexter
Leader/Chelsea Standard

Portage Base Sewer Authority

Local engineering and consulting firms: OHM
Engineering Advisors

Portage Base Whitewood Owners Association

Local builders and developers

Livingston and Washtenaw County
Conservation Districts

State of Michigan, MDNRE

School districts: Pinckney and Chelsea

Federal agencies: USDA NRCS
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STRATEGY FOR PROTECTION
Based on the COMPARATIVE SUBWATERSHED ASSESSMENT METRICS

Rank among 14 subwatersheds: 1
Total points: 111 out of 140 possible

Watershed Threat 1: Excess Nutrients
Excess nutrients threaten warmwater and coldwater fisheries, partial and total body contact recreation,
and indigenous aquatic life and wildlife.
Sources
Causes
1. Runoff from residential areas
on Hi-Land Lake (k)

Lack of best practices in residential areas for fertilizer use (k)
Lack of deep-rooted shoreline vegetation at home-sites (k)

Activities to Reduce Threat
1. Educate and inform lakeside residents about shoreline stewardship: Initiate and develop a Waterway
Stewardship Program for citizen participation
2. Plant buffers along lake shorelines, including a demonstration site on public land
3. Establish freshwater protection overlay zones to protect lakes and streams from upland activities

Watershed Threat 2: Salt, Organic Compounds, Heavy Metals
Salt, organic compounds and heavy metals threaten agriculture, the fisheries, partial and total body
contact recreation, and indigenous aquatic life and wildlife.
Sources
Causes
1. Roads and parking lots (k)

Road de-icing practices, and other road maintenance (k)
Roads built too close to waterways (k)

2. Turfgrass chemicals from
residential lawns (s)

Improper lawn care techniques (s)
Illegal disposal (s)

Activities to Reduce Threat
1. Review road and paved area maintenance standard operative procedures and align with Good
Housekeeping practices, and best practices for dirt and gravel roads
2.-4. See activities above for #1: Excess Nutrients

Portage Creek Watershed Management Plan
Section IV

Watershed Threat 3: Pathogens
Pathogens threaten partial and total body contact recreation.
Sources
Causes
1. Failing septic tanks (s)
Old units are too small or don’t meet codes (s)
Poor maintenance/lack of homeowner education (s)
2. Pet and wildlife waste (s)

Manicured shorelines at home-sites attract geese (k)

Activities to Reduce Threat
1. Continue Washtenaw County time-of-sale septic inspection program that identifies and corrects
failing septic systems
2. Establish deep-rooted native vegetation in turf areas where geese gather as a deterrence
3. Investigate use of remote sensing, thermal imaging and associated technologies for identifying
septic system failure
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Subwatershed 3 is part of the
Portage Creek Watershed

Comparative Subwatershed Assessment: Subwatershed 3
General Characteristics
Location: Subwatershed 3 is located in Putnam Township, Livingston County. Much of this
subwatershed is located within the Pinckney State Recreation Area. The hamlet of Hell is located in the
southern portion of the subwatershed.
Size: 1,314.82 acres = 2.05 sq mi
Stream miles: <1
Basin information: Drains into Portage Creek at Hi-Land Lake, then into Portage Lake. The subwatershed
includes Gosling Lake (13.7 acres; 141 acre-ft) and Beaver Lake (7.6 acres), plus several unnamed ponds.
Pollutants of concern: Excess nutrients (phosphorus and nitrogen) and altered hydrology tend to be the
primary pollutants of concern in this region
Average annual rainfall: 30-32 inches
Soils: Mostly sandy, coarse loamy with some clay
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Regulatory Status
NPDES: no permits in effect
303(d): A general fish consumption advisory due to PCBs in the water column is issued for the Huron
River system in the 2008 Integrated Report. No listings for subwatershed 3 specifically.
TMDL: No TMDL for Portage Creek Watershed, in general, or subwatershed 3, in particular.
Aquatic life habitat use designation: Warmwater habitat – Subwatershed 3 is capable of supporting and
maintaining a balanced community of warmwater aquatic organisms based on the MDNRE, Fisheries
Division stream classification (1964, 1995).

Putnam Township Basics
Population (2008 est. per SEMCOG): 5,851
Area: 34 sq. mi.
Date of founding: not available
Form of government: General Law Township – Supervisor – Clerk – Treasurer – Trustees (2-4)

Monitoring Data Summary
Water quality: Gosling Lake is a marl lake and is protected from development in the State Recreation
Area
Fish sampling: Michigan fish atlas identifies historic records of bluntnose minnow and northern redbelly
dace near Gosling Lake, and identifies historic records of northern pike, smallmouth bass, and yellow
bullhead in Hi-Land Lake.
Habitat:
o

Bioreserve lands: 650.5 acres, all of highest priority for protection

o

MNFI data: 2 element occurrences, of which 1 plant species is threatened, and 1 animal species
is of special concern

Monitoring data caveats:
o

Surveys of water chemistry and habitat have not been conducted in this subwatershed
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Land Use/Land Cover and Impervious Area
Percent of
Impervious
Total Area
Area (acres)
1 acre residential
6.477
0.496
1.30
1/3 - 1/2 acre residential
25.586
1.959
6.40
10 acre residential
83.602
6.401
1.67
2 acre residential
3.558
0.272
0.43
5 acre residential
30.393
2.327
1.52
Agriculture
161.355
12.355
3.61
Forest
431.757
33.059
8.64
Grassland/shrubland
327.736
25.095
6.55
Industrial/Transportation
5.746
0.440
4.37
Water
40.711
3.117
Wetlands
189.082
14.478
Total
1306.003
100.000
38.26
Based on runoff coefficients developed by the Rouge River Watershed Program
Land Use Category

Area (acres)

Percent of Total
Impervious Area
3.39
16.72
4.37
1.12
3.97
9.44
22.57
17.13
11.41
0.00
0.00
100.00

Subwatershed Metrics with Scores
Subwatershed Metric

Score

1. Current Impervious Cover (% )

3%

2. Current Forest Cover (%)

43%

3. Bioreserve highest priority category (% of all Bioreserve land)

100%

4. Future Impervious Cover (%)

4%

5. Publicly-owned Lands (%)

63%

6. Stream Corridor/Shoreline Forest Cover (%)

11%

7. Sum of Forest, Parks, and Wetlands (%)

72%

8. Road Crossings

1 road crossing

9. Stream Corridor/Shoreline in Public Ownership (%)

35%

10. Water Quality Regulatory Status (comparative index)

Not listed on 303(d) list

11. Severity of Streambank Erosion (comparative index)

Low
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Stakeholders:
Elected Officials: Supervisor, trustees, clerk,
treasurer
Township departments: planning and zoning,
public works
Multi Lakes Area Water & Sewer Authority
Livingston County Conservation District
School district:

HRWC
Civic and environmental groups:
Local media: Sun Times, Ann Arbor.com
Local engineering and consulting firms
Local builders and developers
State of Michigan, MDNRE
Federal agencies: USDA NRCS
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STRATEGY FOR PROTECTION
Based on the COMPARATIVE SUBWATERSHED ASSESSMENT METRICS

Rank among 14 subwatersheds: 3
Total points: 87 out of 140 possible

Watershed Threat 1: Excess Nutrients
Excess nutrients threaten warmwater and coldwater fisheries, partial and total body contact recreation,
and indigenous aquatic life and wildlife.
Sources
Causes
1. Runoff from residential areas
on Hi-Land Lake (k)

Lack of best practices in residential areas for fertilizer use (k)
Lack of deep-rooted shoreline vegetation at home-sites (k)

Activities to Reduce Threat
1. Educate and inform lakeside residents about shoreline stewardship: Initiate and develop a Waterway
Stewardship Program for citizen participation
2. Plant vegetated buffers along lake shorelines
3. Establish freshwater protection overlay zones to protect lakes and streams from upland activities

Watershed Threat 2: Salt, Organic Compounds, Heavy Metals
Salt, organic compounds and heavy metals threaten agriculture, the fisheries, partial and total body
contact recreation, and indigenous aquatic life and wildlife.
Sources
Causes
1. Roads and parking lots (k)

Road de-icing practices, and other road maintenance (k)
Roads built too close to waterways (k)

2. Turfgrass chemicals from
residential lawns (s)

Improper lawn care techniques (s)
Illegal disposal (s)

Activities to Reduce Threat
1. Review road and paved area maintenance standard operative procedures and align with Good
Housekeeping practices, and best practices for dirt and gravel roads
2.-4. See activities above for #1. Excess Nutrients

Portage Creek Watershed Management Plan
Section IV

31

Watershed Threat 3: Sediment
Sediment threatens the fisheries, other indigenous aquatic life and wildlife, and partial and total body
contact recreation.
Sources
Causes
Residential areas (k)

Developments completed without stormwater runoff (k)
Lack of deep-rooted shoreline vegetation (k)

Dirt, gravel roads (k)

Lack of environmentally sensitive road maintenance (s)
Road built too close to waterways (k)

Runoff from construction sites,
new development (s)

Removal of woodland/forest, wetlands, and other pervious areas (k)
Decentralized development increasing imperviousness (k)
Site exemptions (s)
Lack of education on low impact alternatives (s)

Activities to Reduce Threat
1. Review road and paved area maintenance standard operative procedures and align with Good
Housekeeping practices, and best practices for dirt and gravel roads
2. Adopt new standards and policies for natural resource protection (riparian buffer, wetlands,
stormwater, and site design)
3.-5. See activities above for #1. Excess Nutrients
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Subwatershed 4 is part of the
Portage Creek Watershed

Comparative Subwatershed Assessment: Subwatershed 4
General Characteristics
Location: Subwatershed 4 is located at the intersection of Lyndon, Dexter, Putnam and Unadilla
Townships between Washtenaw and Livingston counties, with most of the land either in Lyndon or
Dexter Township. Much of this subwatershed falls within the Pinckney State Recreation Area.
Size: 2,450.3 acres = 3.8 sq mi
Stream miles: 2.2
Basin information: Drains into Portage Creek mostly via Bruin Lake or Halfmoon Lake, and is part of the
chain of lakes. Bruin Lake (130 acres; 1,801 acre-ft), Blind Lake (71.13 acres), Dead Lake (4.76 acres), and
Halfmoon Lake (236 acres; 6,241 acre-ft) are located with this subwatershed.
Pollutants of concern: Excess nutrients (phosphorus and nitrogen) and altered hydrology tend to be the
primary pollutants of concern in this region
Average annual rainfall: 30-32 inches
Soils: silt loam, loam with some sand, loamy sand, sandy loam
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Regulatory Status
NPDES: no permits in effect
303(d): A general fish consumption advisory due to PCBs in the water column is issued for the Huron
River system in the 2008 Integrated Report. No listings for subwatershed 4 specifically.
TMDL: No TMDL for Portage Creek Watershed, in general, or subwatershed 4, in particular.
Aquatic life habitat use designation: Warmwater habitat – Subwatershed 4 supports and maintains a
balanced community of warmwater aquatic organisms based on the MDNRE, Fisheries Division stream
classification (1964, 1995), and has been classified as top quality warmwater habitat.

Township Basics
Population (2008 est. per SEMCOG): Dexter Township – 6,022; Lyndon Township – 5,851
Area: Dexter Township – 33.1 sq mi; Lyndon Township – 34 sq mi
Date of founding: Dexter Township – 1827; Lyndon Township -1836
Form of government: General Law Township – Supervisor – Clerk – Treasurer – Trustees (2-4)

Monitoring Data Summary
Water quality:
Bruin Lake:
o Bruin Lake is surrounded mostly by state land with the exception of a private lake subdivision.
Bruin Lake is key habitat for lake herring.
o

Water clarity prediction for Bruin Lake: predicted average secchi-disk transparency = 4 ft;
average Chlorophyll a = 8 ug/l; average Trophic State index value = 51/58. Summary = eutrophic
conditions

o

The public beach on Bruin Lake is tested by the Washtenaw County Department of
Environmental Health for bacteria. Samples of E. coli for 2008 met state limits for swimming.
However, samples taken in 2009, 2007 and 2005 showed E. coli levels exceeded state limits for
swimming. As a result, the beach was closed for two days in June 2009, six days in June/July
2005 and for four days in August 2007 for public safety. The source of the high bacteria levels
was unknown in June 2009 and storm water runoff in 2007 and 2005. No precipitation events
preceded the high bacteria count in the June 2009 beach closure, which makes the source(s)
likely to be either waterfowl/wildlife or connected to the 186-spot campground.
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Halfmoon Lake:
o

Halfmoon Lake is used intensively for recreation and is key habitat for aquatic plant and animal
species. Yet, shoreline development and lack of vegetated shoreline buffers impair the lake and
present entry points for pollution. Approximately two-thirds of the Halfmoon Lake shoreline is
privately owned. The remainder of the lake is protected from development in the Pinckney State
Recreation Area.

o

Halfmoon Lake is a marl lake, with pulpy peat in deep water. A limnology survey of the lake was
conducted in September, 2002. From MDNRE Fisheries Survey: Temperatures range from 78
deg. F at the surface to 52 deg. F at 30 ft to 42 deg. F at 81 ft of depth. Water chemistry
parameters measured included pH ranging from 8.4 at the surface to 7.4 at 27 ft depth;
relatively low total phosphorus of 0.012 mg/l; total Kjeldahl nitrogen of 0.012 mg/l; and
chlorophyll a at 3 ug/l.

o

Water clarity prediction for Halfmoon Lake: predicted average secchi-disk transparency = 4 ft;
average Chlorophyll a = 8 ug/l; average Trophic State index value = 52/58. Summary = eutrophic
conditions

o

The public beach on Halfmoon Lake is tested by the Washtenaw County Department of
Environmental Health for bacteria. Samples of E. coli for 2008 met state limits for swimming.
However, samples taken in 2004 and 2007 showed E. coli levels exceeded state limits for
swimming. As a result, the beach was closed for two days in June 2007 and for four days in
August 2007 for public safety. The source of the high bacteria levels was determined to be storm
water runoff. This lake is moderately developed with about 100 summer and permanent homes.

o

In July 2004, 15,000 gallons of untreated sewage from the lift station on Halfmoon Lake was
discharged due to equipment malfunction. Reported by Multi-Lakes Water & Sewer Authority to
MDNRE, and appropriate clean-up measures were taken.

Blind Lake:
o

Blind Lake is a marl lake with a lake herring population identified as a protection priority for TNC

o

Water clarity prediction for Blind Lake: predicted average secchi-disk transparency = 4 ft;
average Chlorophyll a = 5 ug/l; average Trophic State index value = 46/56. Summary =
mesotrophic/eutrophic conditions

o

Located partially within Pinckney State Recreation Area, approx. one-half to one-third of
shoreline is protected from development

Dead Lake: No water quality data is available
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Fish sampling:
Blind Lake:
o

Stocking of rainbow trout by the state in Blind Lake from 1979 to 1985, ranging from 775 to
4,925 at each stocking. The state stocked Blind Lake with splake in 1981 and 1982 at 2,000 and
4,000 individuals, respectively.

o

Fish survey (1985?): three fish species, lake herring, largemouth bass, and splake

o

Historical lake herring specimens (1923, 1934, 1985), rock bass specimens (1934), and green
sunfish specimens (1934); a recent MDNRE fish survey confirms the presence of lake herring

Bruin Lake
o

Stocking: Bruin Lake was stocked with 15,200 redear sunfish by the state in 1990, 6,825 in 1991,
and 14,000 in 1993

o

Twenty-seven species were identified in a 2008 survey by MDNRE: black bullhead, black crappie,
blacknose shiner, bluegill, bluntnose minnow, bowfin, brook silverside, brown bullhead, lake
herring, green sunfish, hybrid sunfish, Iowa darter, Johnny darter, lake chubsucker, largemouth
bass, logperch, longear sunfish, longnose gar, northern pike, pumpkinseed, redear sunfish, rock
bass, sand shiner, spottail shiner, warmouth, yellow bullhead, and yellow perch

o

Historical lake herring specimens (1934, 1971) and redear sunfish specimens (1994, 1998); a
recent MDNRE fish survey confirms the presence of lake herring

o

Fourteen fish species were identified in a (year) survey of Bruin Lake: black crappie, bluegill,
bluegill-pumpkinseed hybrid, bowfin, common carp, green sunfish, largemouth bass, longnose
gar, northern pike, rock bass, readear sunfish, warmouth, and yellow bullhead

Halfmoon Lake:
o

A fisheries survey was conducted by MDNRE in 2002. This survey includes some history of early
fish-stocking. In 2002, over 3,600 of the 4,202 fish collected were bluntnose minnows. 71% of
the rest were panfish such as black crappie, bluegill, pumpkinseed sunfish, rock bass, and yellow
perch. Smallmouth bass, largemouth bass, and northern pike were 16% of the catch number.
Bowfin and carp, rough fish, were 1% of the catch by number, and 16% by weight. Nine species
of forage fish were 87% of the catch number; the species were bluntnose minnow, brook
silverside, golden shiner, lake chubsucker, mimic shiner, Iowa darter, Johnny darter, logperch,
and rainbow darter. Other species caught during the survey are common carp, bowfin, yellow
bullhead, brindled madtom, and lake herring. A recent MDNRE fish survey confirms the
presence of lake herring, which also was identified in a 1983 survey.

o

Conclusions from the 2002 survey include: panfish populations are in good conditions; and
predator species are somewhat more abundant than the average area lake and no management
is needed at this time.
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Dead Lake:
o

A 2002 survey sample by MDNRE counted 4,338 bluegill, 1,697 pumpkinseed, and small
numbers of five other species of sunfish and minnows. Other species were northern pike, yellow
perch, black crappie, largemouth bass, chubsucker, warmouth, bowfin, brown bullhead, yellow
bullhead, and grass pickerel. A previous fish collection survey was conducted in 1983.

o

A 1983 survey sample by MDNRE counted 128 bluegill, 86 brook silverside, and smaller numbers
of pumpkinseed, black crappie, largemouth bass, northern pike, bowfin, lake chubsucker, brown
bullhead, yellow bullhead, warmouth, mudminnow, and mud pickerel.

Habitat:
o

Bioreserve lands: 1,193.8 acres, of which 1,082.8 acres are highest priority for protection

o

MNFI: 6 element occurrences, of which 4 plant species are of special concern, and 2 plant
species are threatened

o

Three species of turtles were found in Bruin Lake during a 2008 survey by MDNRE: common map
turtle, common musk turtle, and spiny softshell turtle

o

Cisco populations in Bruin Lake and Blind Lake

Monitoring data caveats:
o

Stream surveys of water chemistry and habitat have not been conducted in this subwatershed

Land Use/Land Cover and Impervious Area
Percent of
Impervious
Total Area
Area (acres)
Agriculture
179.603
7.294
4.18
Industrial/Transportation
11.974
0.486
7.90
Public
135.385
5.499
14.89
1 acre residential
73.952
3.003
14.79
1.5 acre residential
26.004
1.056
4.42
2 acre residential
130.220
5.289
15.63
Commercial
4.697
0.191
4.13
Forest
511.838
20.788
10.24
Grassland/shrubland
499.216
20.275
9.98
Water
474.920
19.288
Wetlands
414.404
16.831
Total
2462.213
100.000
86.17
Based on runoff coefficients developed by the Rouge River Watershed Program
Land Use Category

Area (acres)

Percent of Total
Impervious Area
4.85
9.17
17.28
17.17
5.13
18.14
4.80
11.88
11.59
0.00
0.00
100.00
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Subwatershed Metrics with Scores
Subwatershed Metric

Score

1. Current Impervious Cover (% )

5%

2. Current Forest Cover (%)

35%

3. Bioreserve highest priority category (% of all Bioreserve
land)

91%

4. Future Impervious Cover (%)

7%

5. Publicly-owned Lands (%)

62%

6. Stream Corridor/Shoreline Forest Cover (%)

27%

7. Sum of Forest, Parks, and Wetlands (%)

83%

8. Road Crossings

6 road crossings

9. Stream Corridor/Shoreline in Public Ownership (%)

65%

10. Water Quality Regulatory Status (comparative index)

Not listed on 303(d) list

11. Severity of Streambank Erosion (comparative index)

Low

Stakeholders:
Elected Officials: Supervisors, trustees, clerks,
treasurers

Local media: Sun Times, Ann Arbor.com, Dexter
Leader/Chelsea Standard

Township departments: planning and zoning,

Local engineering and consulting firms: OHM
Engineering Advisors

Multi Lakes Area Water & Sewer Authority
Washtenaw County Conservation District
School district: Chelsea
HRWC
Civic and environmental groups:

Local builders and developers
ITC
State of Michigan, MDNRE
Federal agencies: USDA NRCS
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STRATEGY FOR PROTECTION
Based on the COMPARATIVE SUBWATERSHED ASSESSMENT METRICS

Rank among 14 subwatersheds: 2
Total points: 91 out of 140 possible

Watershed Threat 1: Excess Nutrients
Excess nutrients threaten warmwater and coldwater fisheries, partial and total body contact recreation,
and indigenous aquatic life and wildlife.
Sources
Causes
1. Runoff from developed areas (k)
on Bruin Lake, Halfmoon Lake,
Blind Lake
2. Runoff from construction sites,
new development (s)

Lack of best practices in residential areas for fertilizer use (k)
Lack of deep-rooted shoreline vegetation at home-sites and at
public beach (k)
Removal of woodland/forest, wetlands, and other pervious areas
(k)
Decentralized development increasing imperviousness (k)
Site exemptions (s)
Lack of education on low impact alternatives (s)

Activities to Reduce Threat
1. Educate and inform lakeside residents about shoreline stewardship: Initiate and develop a Waterway
Stewardship Program for citizen participation
2. Adopt new standards and policies for natural resource protection (riparian buffer, wetlands,
stormwater, and site design) to protect sensitive freshwater resources from upland activities
3. Plant buffers along lake shorelines, including a demonstration site on public land
4. Follow Smart Growth principles at township planning level, and Low Impact Development principles at
site level

Watershed Threat 2: Salt, Organic Compounds, Heavy Metals
Salt, organic compounds and heavy metals threaten agriculture, the fisheries, partial and total body
contact recreation, and indigenous aquatic life and wildlife.
Sources
Causes
1. Roads and parking lots (k)

Road de-icing practices, and other road maintenance (k)
Roads built too close to waterways (k)
Auto emissions (k)

2. Turfgrass chemicals from
residential lawns (s)

Improper lawn care techniques (s)
Illegal disposal (s)

3. Recreational boats (s)

Improper boat maintenance/storage (s)
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Activities to Reduce Threat
1. Review road and paved area maintenance standard operative procedures and align with Good
Housekeeping practices, and best practices for dirt and gravel roads
2.-5. See activities above for #1: Excess Nutrients
6. Develop a voluntary program promoting environmentally sensitive facility management and boating
practices based on the example of the Wisconsin Marina Association and their Clean Marina Program

Watershed Threat 3: Pathogens
Pathogens threaten partial and total body contact recreation.
Sources

Causes

1. Failing septic tanks (k)

Old units are too small or don’t meet codes (s)
Poor maintenance/lack of homeowner education (s)

2. Pet and wildlife waste (k)

Manicured shorelines at home-sites and public beach on Bruin Lake
and Halfmoon Lake attract geese (k)

Activities to Reduce Threat
Establish deep-rooted native vegetation in turf areas where geese gather as a deterrence
Continue Washtenaw County time-of-sale septic inspection program that identifies and corrects failing
septic systems
Investigate use of remote sensing, thermal imaging and associated technologies for identifying septic
system failure
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Subwatershed 5 is part of the
Portage Creek Watershed

Comparative Subwatershed Assessment: Subwatershed 5
General Characteristics
Location: Subwatershed 5 is located almost entirely within Unadilla Township, Livingston County,
covering more than one-third of the township. A small area to the east is located within Putnam
Township, Livingston County.
Size: 6,644.7 acres or 10.4 sq mi
Stream miles: 17.02
Basin information: Land in this subwatershed drains to Livermore Creek, a tributary to Portage Creek,
which empties into the northwest end of Woodburn Lake. Subwatershed 5 is the third largest by area in
the Portage Creek watershed. Historically, this area was drained for farming as evidenced by the
drainage channels carved from the original stream system; Woodburn Creek Drain is a county
designated drain. Today, one-third of the subwatershed is actively farmed, while one-third remains as
wetlands. In fact, 50 percent of subwatershed 5 is forest, parks or wetlands. Sheets Lake (38.7 acres) is
the only waterbody located in this subwatershed; from it, flows Livermore Creek. Gregory State Game
Area is located in the headwaters around Sheets Lake, and Pinckney State Recreation Area is located at
the downstream end where Livermore Creek empties into Woodburn Lake. The eastern portion of the
subwatershed that dips into Putnam Township is part of the University of Michigan’s Edwin S. George
Biological Reserve. The Unadilla Wildlife Flooding Dam is located on a tributary to the west of Woodburn
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Lake within the Pinckney State Recreation Area. The 4 ft tall earthen structure impounds 32 acres to
provide wildlife habitat and recreation. The dam’s hazard rating is low.
Most of the subwatershed is sparsely populated at less than one person per acre. However, the area
around Livermore and M36 is more densely populated.
Pollutants of concern: Excess nutrients (phosphorus and nitrogen) and altered hydrology tend to be the
primary pollutants of concern in this region
Average annual rainfall: 30-32 inches
Soils: mostly silt loam, loam with clay loam, silty clay loam, sandy clay, silty clay, clay

Regulatory Status
NPDES: no permits in effect
303(d): A general fish consumption advisory due to PCBs in the water column is issued for the Huron
River system in the 2008 Integrated Report. No listings for subwatershed 5 specifically.
TMDL: No TMDL for Portage Creek Watershed, in general, or subwatershed 5, in particular.
Aquatic life habitat use designation: Warmwater habitat – Subwatershed 5 has been classified as second
quality warmwater habitat based on the MDNRE, Fisheries Division stream classification (1964, 1995).

Unadilla Township Basics
Population (2008 est. per SEMCOG): 3,338
Area: 34.7 sq mi
Date of founding: 1836
Form of government: General Law Township – Supervisor – Clerk – Treasurer – Trustees (2-4)

Monitoring Data Summary
Water quality:
o

No records pertaining to water quality monitoring were identified

Fish sampling:
o

No records pertaining to fish sampling were identified suggesting that no monitoring of the
fisheries in Livermore Creek has been conducted

o

The Michigan Aquatic GAP predicts that the following species are likely to occur in the tributary
that flows into Woodburn Lake:
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Black bullhead
Blackstripe topminnow
Bluegill
Bluntnose minnow
Brook silverside
Brown bullhead
Central mudminnow
Chinook salmon
Common shiner

Creek chub
Grass pickerel
Green sunfish
Hornyhead chub
Iowa darter
Johnny darter
Lake chub
Largemouth bass
Least darter
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Mimic shiner
Mottled sculpin
Northern hog sucker
Orangespotted sunfish
Pumpkinseed
Rainbow darter
Spotted sucker
Warmouth
White bass

Habitat:
o Bioreserve lands: 2,667.1 acres, of which 1,031.4 acres are highest priority for protection
o

MNFI data: No element occurrences in the subwatershed. However, the Edwin S. George
Biological Reserve to the east of the subwatershed hosts many listed species: 16 element
occurrences, of which 1 plant species is endangered, 1 is threatened, and 2 are of special
concern, and 2 animal species are endangered, 3 are threatened, and 7 are of special concern.

Monitoring data caveats:
o Very little information has been collected on the condition of freshwater resources in this
subwatershed

Land Use/Land Cover and Impervious Area
Land Use Category

Area (acres)

Percent of
Total Area
38.428
0.016

Impervious
Area (acres)
57.37
0.93

Agriculture Total
2538.102
Commercial Total
1.062
Industrial/Transportation
Total
0.282
0.004
0.19
Public Total
9.593
0.145
1.06
1 acre residential Total
167.431
2.535
33.49
2 acre residential Total
40.428
0.612
4.85
5 acre residential Total
397.883
6.024
19.89
Forest Total
747.764
11.321
14.96
Grassland/shrubland Total
653.315
9.891
13.07
Water Total
40.826
0.618
Wetlands Total
2008.181
30.405
Total
6604.867
100.000
145.80
Based on runoff coefficients developed by the Rouge River Watershed Program

Percent of Total
Impervious Area
39.347
0.641
0.128
0.724
22.968
3.328
13.645
10.258
8.962
0.000
0.000
100.000
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Subwatershed Metrics with Scores
Subwatershed Metric

Score

1. Current Impervious Cover (% )

3%

2. Current Forest Cover (%)

27%

3. Bioreserve highest priority category (% of all Bioreserve
land)

39%

4. Future Impervious Cover (%)

12%

5. Publicly-owned Lands (%)

24%

6. Stream Corridor/Shoreline Forest Cover (%)

13%

7. Sum of Forest, Parks, and Wetlands (%)

50%

8. Road Crossings

11 road crossings, 1 dam

9. Stream Corridor/Shoreline in Public Ownership (%)

23%

10. Water Quality Regulatory Status (comparative index)

Not listed on 303(d) list

11. Severity of Streambank Erosion (comparative index)

Low/Medium

Stakeholders:
Elected Officials: Supervisor, trustees, clerk,
treasurer
Township departments: planning and zoning,
Livingston County Conservation District
School district:
HRWC
Civic and environmental groups

Local media: Sun Times, Ann Arbor.com
Local engineering and consulting firms
Local builders and developers
ITC
State of Michigan, MDNRE
Federal agencies: USDA NRCS
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STRATEGY FOR PROTECTION and RESTORATION
Based on the COMPARATIVE SUBWATERSHED ASSESSMENT METRICS

Rank among 14 subwatersheds: 8
Total points: 36 out of 140 possible

Watershed Threat 1: Altered hydrology
Altered hydrology threatens the fisheries and other indigenous aquatic life and wildlife.
Sources

Causes

1. Engineered streams (k)

Maintenance of Livermore Creek and Woodburn Creek Drain as
county designated drains (k)

2. Agricultural fields (k)

Existing drain tiles beneath farmed land (k)

Activities to Reduce Threat
1. Investigate opportunities to create 2-stage channels along maintained drains; create 2-stage channels
where site conditions and land owners allow
2. Install vegetated buffers along 3.6 stream miles where buffers are lacking or undersized

Watershed Threat 2: Sediment
Sediment threatens the fisheries, other indigenous aquatic life and wildlife, and partial and total body
contact recreation.
Sources
Causes
1. Agricultural fields runoff (k)

Lack of conservation practices to prevent runoff (k)

2. Engineered streams (k)

Maintenance of Woodburn Drain as a county designated drain –
Continual incising of maintained drains due to loss of connection to
floodplains, and dredging of channel (k)
Road crossing not flow-aligned at M-36 (k)

3. Road crossing (k)
4. Runoff from construction
sites, new development (s)

Removal of woodland/forest, wetlands, and other pervious areas (k)
Decentralized development increasing imperviousness (k)
Site exemptions (s)
Lack of education on low impact alternatives (s)

Activities to Reduce Threat
1. Investigate opportunities to create 2-stage channels along maintained drains; create 2-stage channels
where site conditions and land owners allow
2. Increase number of farmers participating with USDA NRCS programs to follow best practices, such as
no-tillage, mulch-tillage, and nutrient management (i.e., Farm Bill cost-share incentive programs for
conservation)
3. Install vegetated buffers along 3.6 stream miles where buffers are lacking or undersized
4. Follow Smart Growth principles at township planning level, and Low Impact Development principles at
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site level

Watershed Threat 3: Excess Nutrients
Excess nutrients threaten warmwater and coldwater fisheries, partial and total body contact recreation,
and indigenous aquatic life and wildlife.
Sources
Causes
1. Runoff from residential areas (k)

Lack of best practices in residential areas for fertilizer use (k)
Lack of vegetated stream buffers at riparian home-sites (k)

2. Agricultural fields (k)

Lack of conservation practices to prevent runoff (k)

Activities to Reduce Threat
1. Adopt new standards and policies for natural resource protection (riparian buffer, wetlands,
stormwater, and site design) to protect sensitive freshwater resources from upland activities
2. Increase the number of farmers partnering with USDA NRCS programs to follow best agricultural
practices (currently none), such as usage of conservation practices: no-tillage, mulch tillage, nutrient
management
3. Install vegetated buffers along 3.6 stream miles where buffers are lacking or undersized

Watershed Threat 4: Salt, Organic Compounds, Heavy Metals
Salt, organic compounds and heavy metals threaten agriculture, the fisheries, partial and total body
contact recreation, and indigenous aquatic life and wildlife.
Sources
Causes
Roads and parking lots (k)

Road de-icing practices, and other road maintenance (k)
Roads built too close to waterways (k)
Auto emissions (k)

Activities to Reduce Threat
1. Review road and paved area maintenance standard operative procedures and align with Good
Housekeeping practices, and best practices for dirt and gravel roads
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Watershed Threat 5: Pathogens
Pathogens threaten partial and total body contact recreation.
Sources
Causes
1. Failing septic tanks (k)

Old units are too small or don’t meet codes (k)
Poor maintenance/lack of homeowner education (k)

2. Livestock operation (s)

Lack of conservation practices to keep manure out of surface waters (s)

Activities to Reduce Threat
1. Increase the number of farmers partnering with USDA NRCS programs to follow best agricultural
practices (currently none)
2. Adopt a time-of-sale septic inspection program in Livingston County that identifies and corrects failing
septic systems
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Subwatershed 6 is part of the
Portage Creek Watershed

Comparative Subwatershed Assessment: Subwatershed 6
General Characteristics
Location: Subwatershed 6 is located primarily in Lyndon Township, Washtenaw County, with a small
area to the east extending into Dexter Township, Washtenaw County, and an even smaller area to the
north extending into Unadilla Township, Livingston County. M-52 cuts through the southwestern portion
of the subwatershed.
Size: 9,917.57 acres or 15.5 sq mi
Stream miles: 13.2
Basin information: Extensive wetlands connect lakes and stream segments in subwatershed 6. A short
channelized stream connects Joslin Lake to Portage Creek southwest of Unadilla making more of a
hydrologic connection than existed prior to this engineering. This subwatershed includes many lakes,
such as Joslin Lake(190 acres; 931 acre-ft), South Lake (207 acres; 3,732 acre-ft), Snyder Lake (18 acres;
280 acre-ft), Green Lake (88 acres; 304 acre-ft), Clark Lake (574 acres; 6,411 acre-ft), Island Lake (81
acres; 491 acre-ft), Wild Goose Lake (39.04 acres),North Lake (225 acres; 2,623 acre-ft),and Lake
Genevieve at Park Lyndon North (13.11 acres). Many of these lakes are considered priority waterbodies
for the important aquatic habitats they provide. At the same time, residential and commercial
development around the lakes is intense in some areas resulting in fragmented habitat and sources of
pollution to the lakes and other freshwater features.
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Green Lake was formed for recreation and wildlife flooding purposes in 1981 when an earthen
embankment dam measuring 9 ft high was built by MDNRE Parks and Recreation. The dam still is owned
by the MDNRE and has a low hazard rating; it passed a 2007 dam safety inspection.
Most of the population in this subwatershed is dispersed at less than one person per acre. However, the
south and east shores of North Lake are more densely populated.
Pollutants of concern: Excess nutrients (phosphorus and nitrogen) and altered hydrology tend to be the
primary pollutants of concern in this region.
Average annual rainfall: 30-32 inches
Soils: loamy sand, loamy fine sand, muck, sandy loam

Regulatory Status
NPDES: no permits in effect
303(d): Listed on 303(d) list for mercury in fish tissue at South Lake. A general fish consumption advisory
due to PCBs in the water column is issued for the Huron River system in the 2008 Integrated Report.
TMDL: Mercury TMDL for South Lake is scheduled for 2011
Aquatic life habitat use designation: Warmwater habitat – the streams in Subwatershed 6 are capable of
supporting and maintaining a balanced community of warmwater aquatic organisms.

Township Basics
Population (2008 est. per SEMCOG): Dexter Township – 6,022; Lyndon Township – 5,851
Area: Dexter Township – 33.1 sq mi; Lyndon Township – 34 sq mi
Date of founding: Dexter Township – 1827; Lyndon Township -1836
Form of government: General Law Township – Supervisor – Clerk – Treasurer – Trustees (2-4)

Monitoring Data Summary
Water quality:
Island Lake - In 2007, the company Aquest Corporation prepared a “management opinion” for
Washtenaw County concerning the population of nuisance aquatic plant and algae growth in
Island Lake. Milfoil and possibly curly leaf pondweed are the plants targeted by the proposed
chemical management plan, which is estimated to cost nearly $127,000 for five years of
treatment and monitoring. The plan indicates that nearby lakes harbor additional undesirable
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plant species such as starry stonewort, cylindro (blue green algae), hydrilla, invasive pondweed,
and red ludwigia.
o

Green Lake - Testing for Chlorophyll a conducted in August 2002 by the State of Michigan
showed results of 2 µg/L, which is similar to other small lakes in the area. Sampling was done at
the same time for dissolved oxygen and results showed adequate DO to sustain fish down to 8-9
ft of depth. Several significant winter fish kills have occurred in the lake owing to depressed
oxygen levels commonly present under the ice. The fish population has seemed to recover
naturally from the documented winter fish kills.

o

Green Lake – Limnological testing was conducted in April 2002 by the State of Michigan:
(Results from top down in water)
Water temperature – 10 to 8 degrees Celsius
Dissolved oxygen – 11.3 to 10.3
Total Nitrogen – 0.011 to 0.008 mg/L
pH – 8.2
Conductivity – 218 to 217 µS
Total Phosphorus – 0.02 to 0.01 mg/L
Secchi disk depth – 4 meters

o

Joslin Lake – Limnological testing in September 2003 by MDNRE showed a secchi disk reading of
8.5 ft, dissolved oxygen aDNREuate to sustain fish down to 16 ft of depth. From the surface
down pH measured from 8.3 to 7.3, and conductivity ranged from 365 to 411 µS. The lake
bottom is composed of sand, marl, pulpy peat and fibrous peat. Approximately one-third of the
shoreline is marshy and undeveloped while the remaining shoreline is developed with mainly
permanent homes. The developed shoreline consists mostly of lawns and a few rock bulkheads.
MDNRE notes that historical limnological data showed similar conditions present during the
summer.
In 2007, the company Aquest Corporation prepared a “management opinion” for Washtenaw
County concerning the population of nuisance aquatic plant and algae growth in Joslin Lake.
Milfoil, curly leaf pondweed, and starry stonewort are the plants targeted by the proposed
chemical management plan, which is estimated to cost nearly $290,000 for five years of
treatment and monitoring. The plan indicates that nearby lakes harbor additional undesirable
plant species such as cylindro (blue green algae), hydrilla, invasive pondweed, and red ludwigia.

o

North Lake – This lake is heavily developed with mainly permanent residences. The lake bottom
is mainly sand and marl in the shallower sections, and marl and pulpy peat in the deeper
sections. Limnological testing was conducted in April 2002 and August 2002 by the State of
Michigan:
(Results from top down in water)
Water temperature – 28 to 9 degrees Celsius
Dissolved oxygen – 11.9 to 0.5 mg/L
Total Nitrogen – 0.01 to 0.04 mg/L
pH – 8.3 to 7.2
Conductivity –358 to 409 µS
Total Phosphorus –0.011 to 0.062 mg/L
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Secchi disk depth – 5.9 to 3.7 meters
Nuisance aquatic plant and algae growth has been addressed via chemical treatment for most of
the past five years on North Lake according to records from MDNRE. The North Lake Protection
Association has received permits to apply chemicals for the treatment of Eurasian watermilfoil.
Approximately 52 acres were treated in 2005; 69 acres were treated in 2006 and 2007.
o

South Lake - Limnological testing was conducted in July 2002 by the State of Michigan:
(Results from top down in water)
Total Nitrogen –0.012 to 0.181 mg/L
Conductivity –374 to 446 µS
Total Phosphorus –0.011 to 0.009 mg/L
Mercury – 0.6 ng/L to negligible

Fish sampling:
o

Green Lake - A general survey of Green Lake was conducted by MDNRE Fisheries in
Spring/Summer 2002. Fourteen species comprised the total catch: bluegill, pumpkinseed, black
crappie, yellow perch, largemouth bass, black bullhead, brown bullhead, blacknose shiner,
golden shiner, lake chubsucker, emerald shiner, Iowa darter, rainbow darter, and white sucker.
Sixty percent of the sample catch were panfish species: black crappie, bluegill, pumpkinseed
sunfish and yellow perch. Largemouth bass was the only large gamefish caught, and 6% of the
catch. Black and brown bullheads were 5% of the catch. MDNRE determined that the fish
community appears to be balanced. No stocking has been done for this lake.

o

Joslin Lake - A special study of Joslin Lake was conducted by MDNRE Fisheries in May 2003 to
study the impacts of redear sunfish on the fish community. Nearly annual surveys have been
conducted by MDNRE to document pre-redear stocking and post-redear stocking in the lake.
Stocking was conducted from 1995 to 1997. Seventeen species comprised the total catch:
redear sunfish, bluegill, pumpkinseed, hybrid sunfish, rock bass, warmouth, black crappie,
yellow perch, largemouth bass, northern pike, brown bullhead, bowfin, longnose gar, golden
shiner, and lake chubsucker. Ninety percent of the catch was panfish: redear sunfish, bluegill,
pumpkinseed sunfish, hybrid sunfish, rock bass, and black crappie. Large game fish such as
largemouth bass and northern pike were about 2% of the catch by number and weight. The
three bullhead species were 5% of the catch, rough fish species such as bowfin and longnose gar
were 1% of the catch number. MDNRE determined this fish community is well-balanced.

o

North Lake - A survey of North Lake was conducted by MDNRE fisheries in May 1996 to evaluate
redear sunfish survival and natural reproduction. Redear sunfish of a large size were the most
abundant fish. Bluegills were the second most abundant species. A healthy pumpkinseed
population was found. Black crappies were caught in relatively few numbers. Forty-five
largemouth bass were found, considered a high number to be caught in trap and gill nets.
MDNRE concluded that the fishery had improved dramatically since 1985. North Lake was
stocked with bluegills, largemouth bass, and yellow perch in the 1930s-1940s, northern pike in
the 1960s, and redears in the early 1990s.
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o

South Lake - MDNRE fisheries conducted a catch in late spring 2008 in which 26 species of fish
were caught. The species were: banded killifish, black bullhead, black crappie, blacknose shiner,
blackstripe topminnow, bluegill, bluntnose minnow, bowfin, brook silverside, brown bullhead,
grass pickerel, hybrid sunfish, Iowa darter, lake chubsucker, largemouth bass, logperch, longear
sunfish, northern pike, pumpkinseed, redear sunfish, rock bass, tadpole madtom, warmouth,
yellow bullhead, and yellow perch. Fish caught in larger numbers are: bluegill - 622, brown
bullhead - 95, largemouth bass – 101, redear sunfish – 203, and rock bass – 44.

o

South Lake - Historic data show lake herring observed here in 1973 and 1987. MDNRE fisheries
surveyed the lake in 1998 and caught 6 lake herring. A recent MDNRE fish survey confirms the
presence of lake herring. The Nature Conservancy lists South Lake among its top lake herring
lakes in the area.

o

Snyder Lake – This lake is surrounded by Park Lyndon Fen, a Washtenaw County park, and is
presumed to be a marl lake. The shoreline is partially protected by the county park and Pinckney
State Recreation area. The Nature Conservancy lists this lake among top marl lakes in the area.

Habitat:
o Bioreserve lands: 5,926.4 acres, of which 5,648.8 acres are highest priority for protection
o MNFI data: 30 element occurrences of which 4 animal species are threatened, 6 animal species
are of special concern, 7 plant species are threatened, 10 plant species are of special concern,
and 3 rare community types are present.
o During a 2002 MDNRE fisheries survey of Green Lake, 44 painted turtles, 3 snapping turtles and
1 map turtle were observed
o During a 2003 MDNRE fisheries survey of Joslin Lake, 16 snapping turtles, 6 softshell turtles, 1
Blanding’s turtle, 2 map turtles, 17 painted turtles, and 17 musk turtles were observed
o During a 2008 MDNRE fisheries survey of South Lake, 5 map turtles, 8 musk turtles, 9 painted
turtles, and 2 snapping turtles were observed. One plain pocketbook mussel was observed,
indicating good water quality.
Monitoring data caveats:
o Surveys of water chemistry, stream habitat, and fisheries appear not to have been conducted in
the streams of this subwatershed.
o

Sparse water chemistry data are available for a few lakes in this subwatershed
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Land Use/Land Cover and Impervious Area
Impervious
Area (acres)
41.68
7.91
95.85
10.94
23.09
23.02
75.11
1.57

Percent of Total
Impervious Area
11.45
2.17
26.33
3.01
6.34
6.32
20.63
0.43

Forest
2235.050
22.415
44.70
Grassland/shrubland
2009.978
20.158
40.20
Water
981.920
9.847
Wetlands
1857.733
18.631
Grand Total
9971.271
100.000
364.07
Based on runoff coefficients developed by the Rouge River Watershed Program

12.28
11.04
0.00
0.00
100.00

Land Use Category
Agriculture
Commercial
Industrial/Transportation
Public
1 acre residential
1.5 acre residential
2 acre residential
5 acre residential

Area (acres)
1723.720
10.331
145.223
99.205
115.462
135.396
625.927
31.326

Percent of
Total Area
17.287
0.104
1.456
0.995
1.158
1.358
6.277
0.314

Subwatershed Metrics with Scores
Subwatershed Metric

Score

1. Current Impervious Cover (% )

5%

2. Current Forest Cover (%)

33%

3. Bioreserve highest priority category (% of all
Bioreserve land)

95%

4. Future Impervious Cover (%)

7%

5. Publicly-owned Lands (%)

42%

6. Stream Corridor/Shoreline Forest Cover (%)

16%

7. Sum of Forest, Parks, and Wetlands (%)

67%

8. Road Crossings

15 road crossings, 1 dam
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9. Stream Corridor/Shoreline in Public Ownership (%)

43%

10. Water Quality Regulatory Status (comparative
index)

Listed on 303(d) list for mercury in fish tissue
at South Lake; TMDL scheduled for 2011

11. Severity of Streambank Erosion (comparative
index)

Low/Medium
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Stakeholders:
Elected Officials: Supervisors, trustees, clerks,
treasurers

Local media: Sun Times, AnnArbor.com, Dexter
Leader/Chelsea Standard

Township departments: planning and zoning,

Local engineering and consulting firms: OHM
Engineering Advisors

Property owners
Multi Lakes Area Water & Sewer Authority
Livingston and Washtenaw County
Conservation Districts
School district: Chelsea
Detroit Board of Education
HRWC
Civic and environmental groups

Local builders and developers
ITC
Washtenaw County and Livingston County
conservation districts
Washtenaw County Parks and Recreation
State of Michigan, MDNRE
Federal agencies: USDA NRCS
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STRATEGY FOR PROTECTION
Based on the COMPARATIVE SUBWATERSHED ASSESSMENT METRICS

Rank among 14 subwatersheds: 4
Total points: 65 out of 140 possible

Watershed Threat 1: Excess Nutrients
Excess nutrients threaten warmwater and coldwater fisheries, partial and total body contact recreation,
and indigenous aquatic life and wildlife.
Sources
Causes
1. Residential areas (k)
Lakefront home-sites on Joslin
Lake, North Lake, Island Lake
2. Agricultural runoff (s)

Lack of best practices in residential areas for fertilizer use (k)
Maintenance of turfgrass to shoreline (k)
Lack of conservation practices to prevent runoff (k)

Activities to Reduce Threat
1. Educate and inform lakeside residents about shoreline stewardship: Initiate and develop a Waterway
Stewardship Program for citizen participation
2. Plant buffers along lake shorelines, including a demonstration site on public land
3. Establish freshwater protection overlay zones to protect lakes and streams from upland activities
4. Increase the number of farmers partnering with USDA NRCS programs to follow best agricultural
practices (currently none), such as use of conservation practices: no-tillage, mulch tillage, nutrient
management

Watershed Threat 2: Sediment
Sediment threatens the fisheries, other indigenous aquatic life and wildlife, and partial and total body
contact recreation.
Sources
Causes
1. Residential areas (k)
Lakefront home-sites

Developments encroach on lake (k)
Lack of deep-rooted shoreline vegetation (k)

2. Dirt, gravel roads (k)

Lack of environmentally sensitive road maintenance (s)
Road built too close to waterways (k)
Removal of woodland/forest, wetlands, and other pervious areas (k)
Decentralized development increasing imperviousness (k)
Site exemptions (s)
Lack of education on low impact alternatives (s)
Wakes causing erosion (s)

3. Runoff from construction sites,
new development (s)

4. Recreational boating (s)
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Activities to Reduce Threat
1. Review road and paved area maintenance standard operative procedures and align with Good
Housekeeping practices, and best practices for dirt and gravel roads
2. Adopt new standards and policies for natural resource protection (riparian buffer, wetlands,
stormwater, and site design)
3. Follow Smart Growth principles at township planning level, and Low Impact Development principles at
site level
4.-7. See activities above for #1: Excess Nutrients
8. Develop a voluntary program promoting environmentally sensitive facility management and boating
practices based on the example of the Wisconsin Marina Association and their Clean Marina Program

Watershed Threat 3: Salt, Organic Compounds, Heavy Metals
Salt, organic compounds and heavy metals threaten agriculture, the fisheries, partial and total body
contact recreation, and indigenous aquatic life and wildlife.
Sources
Causes
1. Roads (k)

2. Lake recreation/boating (s)

Road de-icing practices, and other road maintenance (k)
Roads built too close to waterways (k)
Auto emissions (k)
Leaking gas tanks (s)

Activities to Reduce Threat
1. Review road and paved area maintenance standard operative procedures and align with Good
Housekeeping practices, and best practices for dirt and gravel roads
2. Develop a voluntary program promoting environmentally sensitive facility management and boating
practices based on the example of the Wisconsin Marina Association and their Clean Marina Program

Watershed Threat 4: Pathogens
Pathogens threaten partial and total body contact recreation.
Sources
Causes
1. Failing septic tanks at
Old units are too small or don’t meet codes (s)
residences (k)
Poor maintenance/lack of homeowner education (s)
2. Turfgrass lawns at residences
(k)
3. Illicit Discharges (s)

Manicured shorelines at home-sites attract geese (k)
Aging development sanitary sewer infrastructure (s)
Illegal septic application and trailer waste disposal (s)
Incomplete inspection/detection and repair due to cost (s)
Lack of education (s)
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Activities to Reduce Threat
1. Investigate use of remote sensing, thermal imaging and associated technologies for identifying septic
system failure
2. Establish deep-rooted native vegetation in turf areas where geese gather as a deterrence
3. Continue Washtenaw County time-of-sale septic inspection program that identifies and corrects
failing septic systems
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Subwatershed 7 is part of the
Portage Creek Watershed

Comparative Subwatershed Assessment: Subwatershed 7
General Characteristics
Location: Subwatershed 7 is located mostly in Unadilla Township, Livingston County, with a small portion
draining the northeast corner of Stockbridge Township, Ingham County. M-36 runs diagonally through the
northern part of the subwatershed.
Size: 5,255.3 acres = 8.21 sq mi
Stream miles: 10.15
Basin information: This area drains to the tributary of Portage Creek known as the Unadilla and Stockbridge
Drain, a county designated drain maintained by Livingston County. The tributary flows into Williamsville Lake, an
in-line lake along Portage Creek.
Pollutants of concern: Excess nutrients (phosphorus and nitrogen) and altered hydrology tend to be the primary
pollutants of concern in this region.
Average annual rainfall: 30-32 inches
Soils: mostly silt loam, loam with areas of sand, loamy sand, sandy loam, clayey soils
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Regulatory Status
NPDES: Groundwater permit GW1110110 attributed to Andy’s Paint and Body Inc. located on M-36 in
Stockbridge Township.
303(d): A general fish consumption advisory due to PCBs in the water column is issued for the Huron River
system in the 2008 Integrated Report. No listings for subwatershed 7 specifically.
TMDL: No TMDL for Portage Creek Watershed, in general, or subwatershed 7, in particular.
Aquatic life habitat use designation: Warmwater habitat – Subwatershed 7 has been classified as second quality
warm water fishery based on the MDNRE, Fisheries Division stream classification (1964, 1995).

Township Basics
Population: Unadilla Township - 3,338 (2008 est. per SEMCOG): Stockbridge Township – 3,435 (2000 census)
Area: Unadilla Township - 34.7 sq mi; Stockbridge Township -35.9 sq mi
Date of founding: Unadilla Township - 1836; Stockbridge Township – not available
Form of government: General Law Township – Supervisor – Clerk – Treasurer – Trustees (2-4)

Monitoring Data Summary
Water quality: No records pertaining to water quality monitoring were identified
Fish sampling:
o

Historic sampling was conducted in a western tributary in 1930 and identified the following species:
Northern longear sunfish, striped shiner, Iowa darter, pumpkinseed, rainbow darter, bluntnose minnow,
central mudminnow, yellow bullhead, black crappie, blackside darter, bluegill, grass pickerel, Johnny
darter, white sucker, yellow perch, creek chub, lake chubsucker, central stoneroller, golden shiner,
hornyhead chub

o

Historic sampling was conducted in a western tributary in 1952 and identified the following species:
brook stickleback, central mudminnow, creek chub, golden shiner, lake chubsucker, northern redbelly
dace, pumpkinseed, black bullhead, grass pickerel

The Michigan Aquatic GAP predicts that the following species are likely to occur in the tributary that
flows into Williamsville Lake:
Blackstripe minnow
Central mudminnow
Golden shiner
Bluegill
Common carp
Grass pickerel
Bluntnose minnow
Common shiner
Green sunfish
Brook silverside
Creek chub
Hornyhead chub
Brown bullhead
Fathead minnow
Iowa darter
o
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Johnny darter
Lake chub
Lake chubsucker
Least darter

Orangespotted sunfish
Oriental weatherfish
Pumpkinseed
Rainbow darter
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Spotted sucker
Striped shiner
White crappie

Habitat:
o

Bioreserve lands: 1,175 acres, of which 73.6 acres are highest priority for protection

o

MNFI data: no element occurrences have been reported in this subwatershed

Monitoring data caveats:
o

Very little information has been collected on the condition of freshwater resources in this
subwatershed

Land Use/Land Cover and Impervious Area
Percent of
Impervious
Total Area
Area (acres)
Agriculture
3022.557
57.581
64.31
Commercial
3.837
0.073
3.38
Industrial/Transportation
1.015
0.019
0.67
Public
3.916
0.075
0.51
1 acre residential
54.893
1.046
10.98
5 acre residential
361.858
6.894
18.09
forest
381.574
7.269
7.63
grassland/shrubland
306.843
5.846
6.14
Water
33.385
0.636
Wetlands
1079.328
20.562
Total
5249.206
100.000
111.70
Based on runoff coefficients developed by the Rouge River Watershed Program
Land Use Category

Area (acres)

Percent of Total
Impervious Area
57.569
3.023
.600
.456
9.829
16.198
6.832
5.494

100.000
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Subwatershed Metrics with Scores
Subwatershed Metric

Score

1. Current Impervious Cover (% )

3%

2. Current Forest Cover (%)

25%

3. Bioreserve highest priority category (% of all Bioreserve
land)

6%

4. Future Impervious Cover (%)

11%

5. Publicly-owned Lands (%)

5%

6. Stream Corridor/Shoreline Forest Cover (%)

6%

7. Sum of Forest, Parks, and Wetlands (%)

32%

8. Road Crossings

11 road crossings

9. Stream Corridor/Shoreline in Public Ownership (%)

6%

10. Water Quality Regulatory Status (comparative index)

Not listed on 303(d) list

11. Severity of Streambank Erosion (comparative index)

Low/Medium

Stakeholders:
Elected Officials: Supervisors, trustees, clerk,
treasurers
Township departments: planning and zoning,
Ingham and Livingston County Conservation
Districts
School district
HRWC

Civic and environmental groups
Local media: Sun Times, AnnArbor.com
Local engineering and consulting firms
Local builders and developers
Southeast Michigan Land Conservancy
Federal agencies: USDA NRCS
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STRATEGY FOR RESTORATION
Based on the COMPARATIVE SUBWATERSHED ASSESSMENT METRICS

Rank among 14 subwatersheds: 11
Total points: 21 out of 140 possible

Watershed Threat 1: Altered Hydrology
Altered hydrology threatens the fisheries and other indigenous aquatic life and wildlife.
Sources

Causes

1. Engineered streams (k)

Maintenance of Unadilla and Stockbridge Drain as a county
designated drain (k)

2. Agricultural fields (k)

Existing drain tiles beneath farmed land (k)

Activities to Reduce Threat
1. Investigate opportunities to create 2-stage channels along maintained drains
2. Install vegetated buffers along 3 stream miles where buffers are lacking or undersized, notably the Hill
property in sections 8, 9, and 16 of Unadilla Township

Watershed Threat 2: Sediment
Sediment threatens the fisheries, other indigenous aquatic life and wildlife, and partial and total body
contact recreation.
Sources
Causes
1. Engineered streams (k)

2. Agricultural fields (k)
3. Road crossings (s)

Maintenance of Unadilla and Stockbridge Drain as a county
designated drain - Continual incising of maintained drains due to loss
of connection to floodplains, and dredging of channel (k)
Runoff from farmed land due to lack of (adequately sized) vegetated
buffers (k)
Road crossings not flow-aligned (s)

Activities to Reduce Threat
1. Review road and paved area maintenance standard operative procedures and align with Good
Housekeeping practices, and best practices for dirt and gravel roads
2. Investigate opportunities to create 2-stage channels along maintained drains; create 2-stage channels
where site conditions and land owners allow
3. Install vegetated buffers along 3 stream miles where buffers are lacking or undersized, notably the Hill
property in sections 8, 9, and 16 of Unadilla Township
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Watershed Threat 3: Excess Nutrients
Excess nutrients threaten warmwater and coldwater fisheries, partial and total body contact recreation,
and indigenous aquatic life and wildlife.
Sources
Causes
1. Agricultural fields (k)

Lack of conservation practices to prevent runoff (k), esp. lack of
vegetated stream buffers

Activities to Reduce Threat
1. Install vegetated buffers along 3 stream miles where buffers are lacking or undersized
2. Increase the number of farmers partnering with USDA NRCS programs to follow best agricultural
practices (currently none), such as usage of conservation practices: no-tillage, mulch tillage, nutrient
management

Watershed Threat 4: Salt, Organic Compounds, Heavy Metals
Salt, organic compounds and heavy metals threaten agriculture, the fisheries, partial and total body
contact recreation, and indigenous aquatic life and wildlife.
Sources
Causes
1. Roads (k)

Road de-icing practices, and other road maintenance (k)

Activities to Reduce Threat
1. Review road and paved area maintenance standard operative procedures and align with Good
Housekeeping practices, and best practices for dirt and gravel roads

Watershed Threat 5: Pathogens
Pathogens threaten partial and total body contact recreation.
Sources
Causes
1. Failing septic tanks at residences
(k)

Old units are too small or don’t meet codes (s)
Poor maintenance/lack of homeowner education (s)

2. Livestock operations (s)
at dairy farms (3) and horse farm (1)

Lack of conservation practices to prevent manure from entering
surface waters (s)

Activities to Reduce Threat
1. Investigate use of remote sensing, thermal imaging and associated technologies for identifying septic
system failure
2. Increase the number of farmers partnering with USDA NRCS programs to follow best agricultural
practices (currently none)
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Subwatershed 8 is part of the
Portage Creek Watershed

Comparative Subwatershed Assessment: Subwatershed 8
General Characteristics
Location: This subwatershed is located primarily in western Lyndon Township, Washtenaw County, with
a small area reaching into extreme western Waterloo Township, Jackson County. M-52 bisects the
subwatershed in a northwesterly-southeasterly orientation.
Size: 2,503.92 acres = 3.91 sq mi
Stream miles: 3.44
Basin information: Streams in this subwatershed tend to be isolated or drain to wetlands with flow
draining toward the south end of Ellsworth Lake. Boyce Lake (19.01 ac) and Avery Lake (11.85 ac) are
located in this subwatershed. Avery Lake is considered important wildlife habitat and for sandhill cranes,
in particular. Areas of erosion and intense development have been identified in this subwatershed.
Pollutants of concern: Excess nutrients (phosphorus and nitrogen) and altered hydrology tend to be the
primary pollutants of concern in this region
Average annual rainfall: 30-32 inches
Soils: sand, loamy sand, sandy loam as well as silt loam, loam with areas of clay loam, silty clay loam,
sandy clay, silty clay mixed
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Regulatory Status
NPDES: no permits in effect
303(d): A general fish consumption advisory due to PCBs in the water column is issued for the Huron
River system in the 2008 Integrated Report. No listings for subwatershed 8 specifically.
TMDL: No TMDL for Portage Creek Watershed, in general, or subwatershed 8, in particular.
Aquatic life habitat use designation: Warmwater habitat – the streams in Subwatershed 8 are capable of
supporting and maintaining a balanced community of warmwater aquatic organisms

Lyndon Township Basics
Population (2008 est. per SEMCOG): 5,851
Area: 34 sq mi
Date of founding: 1836
Form of government: General Law Township – Supervisor – Clerk – Treasurer – Trustees (2-4)

Monitoring Data Summary
Water quality:
o

No records pertaining to water quality monitoring were identified

Fish sampling:
o

No records pertaining to fish sampling were identified

Habitat:
o

Bioreserve lands: 1,080.9 acres, of which 408.6 acres are highest priority for protection

o

MNFI data: No element occurrences have been recorded in this subwatershed

Monitoring data caveats:
o

Surveys of water chemistry, stream habitat, and fisheries appear not to have been conducted
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Land Use/Land Cover and Impervious Area
Percent of
Impervious
Total Area
Area (acres)
Agriculture
1280.790
49.962
30.76
Industrial/Transportation
49.460
1.929
32.64
2 acre residential
206.589
8.059
24.79
5 acre residential
8.292
0.323
0.41
Forest
144.091
5.621
2.88
Grassland/shrubland
40.579
1.583
0.81
Water
21.434
0.836
Wetlands
812.298
31.687
Total
2563.533
100.000
92.31
Based on runoff coefficients developed by the Rouge River Watershed Program
Land Use Category

Area (acres)

Percent of Total
Impervious Area
33.328
35.364
26.857
0.449
3.122
0.879

Subwatershed Metrics with Scores
Subwatershed Metric

Score

1. Current Impervious Cover (% )

5%

2. Current Forest Cover (%)

21%

3. Bioreserve highest priority category (% of all Bioreserve
land)

38%

4. Future Impervious Cover (%)

6%

5. Publicly-owned Lands (%)

3%

6. Stream Corridor/Shoreline Forest Cover (%)

5%

7. Sum of Forest, Parks, and Wetlands (%)

40%

8. Road Crossings

5 road crossings

9. Stream Corridor/Shoreline in Public Ownership (%)

.22%

10. Water Quality Regulatory Status (comparative index)

Not listed on 303(d) list

11. Severity of Streambank Erosion (comparative index)

Low

100.000
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Stakeholders:
Elected Officials: Supervisor, trustees, clerk,
treasurer
Township departments: planning and zoning,
Multi Lakes Area Water & Sewer Authority
Consumers Energy/ITC
Private landowners
Washtenaw County and Jackson County
Conservation Districts

HRWC
Civic and environmental groups
Local media: Sun Times, AnnArbor.com
Local engineering and consulting firms
Local builders and developers
State of Michigan, MDNRE
Federal agencies: USDA NRCS
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STRATEGY FOR PROTECTION and RESTORATION
Based on the COMPARATIVE SUBWATERSHED ASSESSMENT METRICS

Rank among 14 subwatersheds: 6
Total points: 42 out of 140 possible

Watershed Threat 1: Excess Nutrients
Excess nutrients threaten warmwater and coldwater fisheries, partial and total body contact recreation,
and indigenous aquatic life and wildlife.
Sources
Causes
1. Runoff from residential areas (k) Lack of best practices in residential areas for fertilizer use (k)
Maintenance of turfgrass to shoreline (k)
2. Farm field runoff from
agricultural lands (s)
Activities to Reduce Threat

Lack of conservation practices to prevent runoff (k)

1. Plant buffers along 0.2 stream miles where vegetated buffers are lacking
2. Adopt new standards and policies for natural resource protection (riparian buffer, wetlands,
stormwater, and site design)
3. Establish freshwater protection overlay zones to protect lakes and streams from upland activities
4. Increase the number of farmers partnering with USDA NRCS programs to follow best agricultural
practices, such as usage of conservation practices: no-tillage, mulch tillage, nutrient management
5. Follow Smart Growth principles at township planning level, and Low Impact Development principles at
site level

Watershed Threat 2: Altered Hydrology
Altered hydrology threatens the fisheries and other indigenous aquatic life and wildlife.
Sources

Causes

1. Engineered streams in
residential areas (k)

Channelized drains remain after land conversation to residential lots (k)

2. Agricultural fields (k)

Existing drain tiles beneath farmed land (k)

Activities to Reduce Threat
1. Install vegetated buffers along 0.2 stream miles where buffers are lacking or undersized
2. Focus public information and education campaign to residents about homesite landscaping practices
that reduce impacts of yard and garden activities, and encourage infiltration of water using rain gardens,
etc.
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Watershed Threat 3: Salt, Organic Compounds, Heavy Metals
Salt, organic compounds and heavy metals threaten agriculture, the fisheries, partial and total body
contact recreation, and indigenous aquatic life and wildlife.
Sources
Causes
1. Roads and driveways (k)

Road de-icing practices, and other road maintenance (k)
Auto emissions (k)

2. Turfgrass chemicals from
residential lawns (s)

Improper lawn care techniques (s)

Activities to Reduce Threat
1. Review road and paved area maintenance standard operative procedures and align with Good
Housekeeping practices, and best practices for dirt and gravel roads
2.-6. See activities above for #1: Excess Nutrients
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Subwatershed 9 is part of the
Portage Creek Watershed

Comparative Subwatershed Assessment: Subwatershed 9
General Characteristics
Location: Subwatershed 9 is located entirely within Unadilla Township, in Livingston County. State
Highway M-106 bisects it from west to east.
Size: 983.79 acres or 1.54 sq mi
Stream miles: 1.4
Basin information: The stream that flows into Sharp Lake (22.5 acres) forms a channel in the middle of
the subwatershed and continues as an outflow from the lake on the southern end. The unnamed
tributary empties into Portage Creek on the downstream side of McConachie Lake. Lakelands Trail State
Park bisects the northern end of the subwatershed from west to east. Most of the land is owned by only
about ten parties, with the southern area part of the Unadilla State Wildlife Area.
Pollutants of concern: Excess nutrients (phosphorus and nitrogen) and altered hydrology tend to be the
primary pollutants of concern in this region
Average annual rainfall: 30-32 inches
Soils: mostly silt loam, loam with sandy clay loam
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Regulatory Status
NPDES: no permits in effect
303(d): A general fish consumption advisory due to PCBs in the water column is issued for the Huron
River system in the 2008 Integrated Report. No listings for subwatershed 9 specifically.
TMDL: No TMDL for Portage Creek Watershed, in general, or subwatershed 9, in particular.
Aquatic life habitat use designation: Warmwater habitat - the streams in Subwatershed 9 are capable of
supporting and maintaining a balanced community of warmwater aquatic organisms

Unadilla Township Basics
Population (2008 est. per SEMCOG): 3,338
Area: 34.7 sq mi
Date of founding: 1836
Form of government: General Law Township – Supervisor – Clerk – Treasurer – Trustees (2-4)

Monitoring Data Summary
Water quality:
o

No records pertaining to water quality monitoring were identified

Fish sampling:
o

No records pertaining to fish sampling were identified

Habitat:
o

Bioreserve lands: 235.1 acres, of which 134 acres are highest priority for protection

o

MNFI data: no occurrences of listed plant or animal species

Monitoring data caveats:
o

Surveys of water chemistry, stream habitat, and fisheries appear not to have been conducted
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Land Use/Land Cover and Impervious Area
Percent of
Impervious Percent of total
Land Use Category
Area (acres)
Total Area
Area (acres) Impervious Area
Agriculture
671.683
68.282
14.31
66.731
5 acre residential
44.823
4.557
2.24
10.449
Forest
104.354
10.608
2.09
9.731
Grassland/shrubland
17.731
1.803
0.35
1.653
Water
22.450
2.282
Wetlands
122.647
12.468
Total
983.688
100.000
19.00
100.000
Based on runoff coefficients developed by the Rouge River Watershed Program

Subwatershed Metrics with Scores
Subwatershed Metric

Score

1. Current Impervious Cover (% )

2%

2. Current Forest Cover (%)

18%

3. Bioreserve highest priority category (% of all Bioreserve
land)

57%

4. Future Impervious Cover (%)

11%

5. Publicly-owned Lands (%)

5%

6. Stream Corridor/Shoreline Forest Cover (%)

14%

7. Sum of Forest, Parks, and Wetlands (%)

26%

8. Road Crossings

1 road crossing

9. Stream Corridor/Shoreline in Public Ownership (%)

10%

10. Water Quality Regulatory Status (comparative index)

Not listed on 303(d) list

11. Severity of Streambank Erosion (comparative index)

Low/Medium
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Stakeholders:
Elected Officials: Supervisor, trustees, clerk,
treasurer
Township departments: planning and zoning,
Property owners
Livingston County Conservation District
HRWC

Local media: Sun Times, AnnArbor.com
Local engineering and consulting firms
Local builders and developers
State of Michigan, MDNRE
USDA, NRCS
Livingston Land Conservancy
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STRATEGY FOR PROTECTION and RESTORATION
Based on the COMPARATIVE SUBWATERSHED ASSESSMENT METRICS

Rank among 14 subwatersheds: 9
Total points: 34 out of 140 possible

Watershed Threat 1: Excess Nutrients
Excess nutrients threaten warmwater and coldwater fisheries, partial and total body contact recreation,
and indigenous aquatic life and wildlife.
Sources
Causes
1. Agricultural fields (k)

Lack of conservation practices to prevent runoff (k)

Activities to Reduce Threat
1. Install vegetated buffers along 0.13 stream miles where buffers are lacking
2. Increase the number of farmers partnering with USDA NRCS programs to follow best agricultural
practices, such as usage of conservation practices: no-tillage, mulch tillage, nutrient management

Watershed Threat 2: Sediment
Sediment threatens the fisheries, other indigenous aquatic life and wildlife, and partial and total body
contact recreation.
Sources
Causes
1. Agricultural fields runoff (k)

Lack of conservation practices to prevent runoff (k)

Activities to Reduce Threat
See recommended activities above for #1. Excess Nutrients

Watershed Threat 3: Altered Hydrology
Altered hydrology threatens the fisheries and other indigenous aquatic life and wildlife.
Sources

Causes

1. Agricultural fields (k)

Existing drain tiles beneath farmed land (k)

Activities to Reduce Threat
1. Investigate opportunity to restore the historic wetland in section 20 of Unadilla Township
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Watershed Threat 4: Salt, Organic Compounds, Heavy Metals
Salt, organic compounds and heavy metals threaten agriculture, the fisheries, partial and total body
contact recreation, and indigenous aquatic life and wildlife.
Sources
Causes
1. Agricultural fields runoff (k)

Lack of conservation practices to prevent runoff (k)

2. Roads (k)

Road de-icing practices, and other road maintenance (k)

Activities to Reduce Threat
1. Review road and paved area maintenance standard operative procedures and align with Good
Housekeeping practices, and best practices for dirt and gravel roads
2.-3. See recommended activities above for 1. Excess Nutrients
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Subwatershed 10 is part of the
Portage Creek Watershed

Comparative Subwatershed Assessment: Subwatershed 10
General Characteristics
Location: Subwatershed 10 straddles two townships and two counties. The western half is located in
Stockbridge Township, Ingham County, and the eastern half is located in Unadilla Township, Livingston
County. State highway M-106 bisects the subwatershed from west to east.
Size: 823.53 acres or 1.29 sq mi
Stream miles: 1.65
Basin information: An unnamed stream flows in a southwesterly direction, but does not have direct
connection to Portage Creek; hydric soils and wetlands lie at downstream end of stream. The Lakeland
Trail State Park bisects the northern part of the subwatershed from west to east.
Pollutants of concern: Excess nutrients (phosphorus and nitrogen) and altered hydrology tend to be the
primary pollutants of concern in this region
Average annual rainfall: 30-32 inches
Soils: mostly silt loam, loam with sandy clay loam and areas of mixture of sand, loamy sand, sandy loam
with clayey soils
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Regulatory Status
NPDES: no permits in effect
303(d): A general fish consumption advisory due to PCBs in the water column is issued for the Huron
River system in the 2008 Integrated Report. No listings for subwatershed 10 specifically.
TMDL: No TMDL for Portage Creek Watershed, in general, or subwatershed 10, in particular.
Aquatic life habitat use designation: Warmwater habitat - the streams in Subwatershed 10 are capable
of supporting and maintaining a balanced community of warmwater aquatic organisms.

Township Basics
Population: Unadilla Township - 3,338 (2008 est. by SEMCOG); Stockbridge Township –3,435 (2000
census)
Area: Unadilla Township - 34.7 sq mi; Stockbridge Township – 35.9 sq mi
Date of founding: Unadilla Township – 1836; Stockbridge Township – not available
Form of government: General Law Township – Supervisor – Clerk – Treasurer – Trustees (2-4)

Monitoring Data Summary
Water quality:
o

No records pertaining to water quality monitoring were identified

Fish sampling:
o

No records pertaining to fish sampling were identified

Habitat:
o

Bioreserve lands: 195.9 acres

o

MNFI data: 1 plant of special concern

Monitoring data caveats:
o

Surveys of water chemistry, stream habitat, and fisheries appear not to have been conducted
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Land Use/Land Cover and Impervious Area
Impervious
Area
Percent of Total
(acres)
Impervious Area
10.66
54.247
5.22
26.530
0.54
2.751
2.25
11.455
0.99
5.018

Percent of
Land Use Category
Area (acres)
Total Area
Agriculture
533.238
65.548
1 acre residential
26.078
3.206
5 acre residential
10.815
1.329
Forest
112.602
13.842
Grassland/shrubland
49.321
6.063
Wetlands
81.454
10.013
Total
813.508
100.000
19.66
Based on runoff coefficients developed by the Rouge River Watershed Program

Subwatershed Metrics with Scores
Subwatershed Metric

Score

1. Current Impervious Cover (% )

3%

2. Current Forest Cover (%)

15%

3. Bioreserve highest priority category (% of all Bioreserve
land)

0%

4. Future Impervious Cover (%)

17%

5. Publicly-owned Lands (%)

0%

6. Stream Corridor/Shoreline Forest Cover (%)

38%

7. Sum of Forest, Parks, and Wetlands (%)

24%

8. Road Crossings

2 road crossings

9. Stream Corridor/Shoreline in Public Ownership (%)

0%

10. Water Quality Regulatory Status (comparative index)

Not listed on 303(d) list

11. Severity of Streambank Erosion (comparative index)

Low/Medium

100.000
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Stakeholders:
Elected Officials: Supervisor, trustees, clerks,
treasurers
Township departments: planning and zoning,
public works
Property owners
Livingston and Ingham Conservation District

HRWC
Local media: Sun Times, AnnArbor.com
Local engineering and consulting firms
Local builders and developers
State of Michigan, MDNRE
Federal agencies: USDA NRCS
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STRATEGY FOR PROTECTION and RESTORATION
Based on the COMPARATIVE SUBWATERSHED ASSESSMENT METRICS

Rank among 14 subwatersheds: 10
Total points: 28 out of 140 possible

Watershed Threat 1: Excess Nutrients
Excess nutrients threaten warmwater and coldwater fisheries, partial and total body contact recreation,
and indigenous aquatic life and wildlife.
Sources
Causes
1. Agricultural fields (k)

Lack of conservation practices to prevent runoff (k)

Activities to Reduce Threat
1. Increase the number of farmers partnering with USDA NRCS programs to follow best agricultural
practices, such as usage of conservation practices: no-tillage, mulch tillage, nutrient management

Watershed Threat 2: Sediment
Sediment threatens the fisheries, other indigenous aquatic life and wildlife, and partial and total body
contact recreation.
Sources
Causes
1. Agricultural fields runoff (k)

Lack of conservation practices to prevent runoff (k)

Activities to Reduce Threat
See recommended activities above for #1. Excess Nutrients

Watershed Threat 3: Altered Hydrology
Altered hydrology threatens the fisheries and other indigenous aquatic life and wildlife.
Sources

Causes

Agricultural fields (k)

Existing drain tiles beneath farmed land (k)

Activities to Reduce Threat
1. Investigate opportunity to restore the historic wetlands in sections 19, 20 of Unadilla Township and
section 25 of Stockbridge Township
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Watershed Threat 4: Salt, Organic Compounds, Heavy Metals
Salt, organic compounds and heavy metals threaten agriculture, the fisheries, partial and total body
contact recreation, and indigenous aquatic life and wildlife.
Sources
Causes
Agricultural fields runoff (k)

Lack of conservation practices to prevent runoff (k)

Roads (k)

Road de-icing practices, and other road maintenance (k)

Activities to Reduce Threat
1. Review road and paved area maintenance standard operative procedures and align with Good
Housekeeping practices, and best practices for dirt and gravel roads
See recommended activities above for 1. Excess Nutrients
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Subwatershed 11 is part of the
Portage Creek Watershed

Comparative Subwatershed Assessment: Subwatershed 11
General Characteristics
Location: Subwatershed 11 is located primarily in Stockbridge Township, Ingham County, north of the
Village of Stockbridge. The eastern portion of the subwatershed extends into western Unadilla
Township, Livingston County, and a small area to the north extends into White Oak Township, Ingham
County.
Size: 6,191.21 acres or 9.67 sq mi
Stream miles: 13.36
Basin information: This subwatershed drains to the headwaters of Portage Creek known as Lowe Lake
Drain. Several streams were channelized for farming purposes. Lowe Lake (77.64 ac), Jones Lake (27.68
ac), and Nichols Lake (15.86 ac) are located in subwatershed 11. Hydrology is runoff-driven, with low
base flow and high peak flow; low valley slope of roughly 4-10 ft/mi.
Pollutants of concern: Excess nutrients (phosphorus and nitrogen) and altered hydrology tend to be the
primary pollutants of concern in this region
Average annual rainfall: 30-32 inches
Soils: Silt loam and loam in higher elevations with sand, loamy sand, sandy loam, and mixtures of silt
loam, loam with clayey soils, and mixtures of sandy, loamy soils with clayey soils in the floodplain
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Regulatory Status
NPDES: no permits in effect
303(d): A general fish consumption advisory due to PCBs in the water column is issued for the Huron
River system in the 2008 Integrated Report. No listings for subwatershed 11 specifically.
TMDL: No TMDL for Portage Creek Watershed, in general, or subwatershed 11, in particular.
Aquatic life habitat use designation: Warmwater habitat – the streams in Subwatershed 11 are capable
of supporting and maintaining a balanced community of warmwater aquatic organisms

Township Basics
Population: Stockbridge Township – 3,711 (2000 census); Unadilla Township - 3,338 (2008 est. per
SEMCOG)
Area: Stockbridge Township - 35.9 sq mi; Unadilla Township - 34.7 sq mi
Date of founding: Stockbridge Township – not available; Unadilla Township – 1836
Form of government: General Law Township – Supervisor – Clerk – Treasurer – Trustees (2-4)

Monitoring Data Summary
Water quality:

o

Water clarity prediction for Lowe Lake: predicted average secchi-disk transparency = 6 ft;
average Chlorophyll a = 10 ug/l; average Trophic State index value = 53. Summary = eutrophic
conditions

o

Water clarity prediction for Jones Lake: predicted average secchi-disk transparency = 5 ft;
average Chlorophyll a = 10 ug/l; average Trophic State index value = 53. Summary = eutrophic
conditions

Fish sampling:

o

The Michigan Aquatic GAP predicts that the following species are likely to occur in this
tributary, Lowe Lake Drain:
Black bullhead
Brassy minnow
Central stoneroller
Blackside darter
Brook silverside
Chestnut lamprey
Blackstripe
Brook stickleback
Chinook salmon
topminnow
Brown bullhead
Common carp
Bluegill
Brown trout
Common shiner
Bluntnose minnow
Central mudminnow
Creek chub
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Golden shiner
Grass pickerel
Green sunfish
Hornyhead chub
Iowa darter
Johnny darter
Lake chub
Lake chubsucker
Largemouth bass
Least darter

Mimic shiner
Northern hog sucker
Orangespotted
sunfish
Oriental weatherfish
Pirate perch
Pumpkinseed
Rainbow darter
Redfin shiner
River redhorse
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Rockbass
Spotted sucker
Striped shiner
Tadpole madtom
Warmouth
White bass
White crappie
Yellow bullhead

Habitat:
o

Bioreserve lands: 1,456.5 acres

o

MNFI data: no element occurrences recorded in this subwatershed

Monitoring data caveats:
o

No stream monitoring records to indicate water quality in the subwatershed. Further, no
monitoring to indicate potential water quality impacts from land application of septage on
sloping farmland near Brogan Road in area of high water table. State records indicate that
septage is applied on a 190-acre property where soils are sandy loam and slopes are 6-12% with
a tributary of Portage Creek running through it. No winter application is authorized. Septage
Hauler is Caskey & Caskey Inc. dba Wild Sanitation.

Land Use/Land Cover and Impervious Area
Percent of Impervious
Percent of Total
Land Use Category
Area (acres)
Total Area Area (acres)
Impervious Area
Agriculture
3354.411
55.176
67.09
36.098
Commercial
10.634
0.175
5.96
3.204
Public
5.435
0.089
0.60
0.322
1 acre residential
461.352
7.589
92.27
49.648
5 acre residential
20.018
0.329
1.00
0.539
Forest
510.245
8.393
10.20
5.491
Grassland/shrubland
436.682
7.183
8.73
4.699
Water
121.586
2.000
Wetlands
1159.157
19.067
Total
6079.520
100.000
185.85
100.000
Based on runoff coefficients developed by the Rouge River Watershed Program
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Subwatershed Metrics with Scores
Subwatershed Metric

Score

1. Current Impervious Cover (% )

4%

2. Current Forest Cover (%)

9%

3. Bioreserve highest priority category (% of all Bioreserve
land)

0%

4. Future Impervious Cover (%)

19%

5. Publicly-owned Lands (%)

0%

6. Stream Corridor/Shoreline Forest Cover (%)

23%

7. Sum of Forest, Parks, and Wetlands (%)

29%

8. Road Crossings

11 road crossings

9. Stream Corridor/Shoreline in Public Ownership (%)

0%

10. Water Quality Regulatory Status (comparative index)

Not listed on 303(d) list

11. Severity of Streambank Erosion (comparative index)

Low/Medium

Stakeholders:
Elected Officials: Supervisors, trustees, clerks,
treasurers
Township departments: planning and zoning,
Landowners
Ingham County and Livingston County
Conservation Districts
School district
HRWC

Civic and environmental groups
Local media: Sun Times, AnnArbor.com
Local engineering and consulting firms
Local builders and developers
Federal agencies: USDA NRCS
Washtenaw Land Trust
Livingston Land Conservancy
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STRATEGY FOR RESTORATION
Based on the COMPARATIVE SUBWATERSHED ASSESSMENT METRICS

Rank among 14 subwatersheds: 14
Total points: 13 out of 140 possible

Watershed Threat 1: Altered Hydrology
Altered hydrology threatens the fisheries and other indigenous aquatic life and wildlife.
Sources

Causes

1. Engineered streams (k)

Maintenance of Lowe Lake Drain, Cosgray Drain, and Asquith Drain as
county designated drains (k)

2. Agricultural fields (k)

Existing drain tiles beneath farmed land (k)

Activities to Reduce Threat
1. Investigate opportunities to restore the historic wetlands in sections 1, 3, 10, 12, 13, 14, 22, 23 of
Stockbridge Township
2. Investigate opportunities to create 2-stage channels along maintained drains; create 2-stage channels
where site conditions and land owners allow
3. Install vegetated buffers along 10.32 stream miles where buffers are lacking in sections 1, 10, 12, 14,
and 22 of Stockbridge Township (farm fields and rural residential lots)

Watershed Threat 2: Excess Nutrients
Excess nutrients threaten warmwater and coldwater fisheries, partial and total body contact recreation,
and indigenous aquatic life and wildlife.
Sources
Causes
1. Runoff from residential areas (k)

Lack of best practices in residential areas for fertilizer use (k)
Lack of vegetated stream buffers at riparian home-sites (k)

2. Agricultural fields (k)

Lack of conservation practices to prevent runoff (k)

Activities to Reduce Threat
1. Adopt new standards and policies for natural resource protection (riparian buffer, wetlands,
stormwater, and site design) to protect sensitive freshwater resources from upland activities
2.-4. See recommended activities for #1. Altered Hydrology
5. Increase the number of farmers partnering with USDA NRCS programs to follow best agricultural
practices (currently 2 farms enrolled in the Wetland Reserve Program, 1 farm enrolled in EQIP)
6. Increase the number of farmers using conservation practices: no-tillage, mulch tillage, nutrient
management (currently only 10% of farms use moldboard tilling practices)
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Watershed Threat 3: Sediment
Sediment threatens the fisheries, other indigenous aquatic life and wildlife, and partial and total body
contact recreation.
Sources
Causes
1. Agricultural fields runoff (k)

Lack of conservation practices to prevent runoff (k)

2. Dirt, gravel roads (k)

Lack of environmentally sensitive road maintenance (s)

3. Engineered streams (k)

Continually incising of maintained drains due to loss of connection to
floodplains, and dredging of channel (k)
4. Runoff from residential areas (k) Lack of best practices in residential areas for fertilizer use (k)
Lack of vegetated stream buffers at riparian home-sites (k)
Activities to Reduce Threat
1.-2. See recommended activities 5. and 6. for #2. Excess Nutrients
3. Review road and paved area maintenance standard operative procedures and align with Good
Housekeeping practices, and best practices for dirt and gravel roads
4. Adopt new standards and policies for natural resource protection (riparian buffer, wetlands,
stormwater, and site design)
5. Follow Smart Growth principles at township planning level, and Low Impact Development principles at
site level

Watershed Threat 4: Pathogens
Pathogens threaten partial and total body contact recreation.
Sources
Causes
1. Failing septic systems (k)
Old units are too small or don’t meet codes (k)
Poor maintenance/lack of homeowner education (k)
2. Livestock operations – 2 beef, 2
horse, and 2 dairy farms (s)

Lack of conservation practices to keep manure out of surface
waters (s)

3. Septage application to farmland near
Brogan Road, Stockbridge Twp (s)

Improper application procedures followed in areas of sandy
loam soils and slopes of 6-12% with stream at boundary of farm
(s)

Activities to Reduce Threat
1. Adopt a time-of-sale septic inspection program in Livingston County that identifies and corrects failing
septic systems
2. Investigate use of remote sensing, thermal imaging and associated technologies for identifying septic
system failure
3. Increase the number of farmers partnering with USDA NRCS programs to follow best agricultural
practices (currently 2 farms enrolled in the Wetland Reserve Program, 1 farm enrolled in EQIP)
4. Conduct water quality monitoring of stream in vicinity of septage application near Brogan Road to
determine whether application is impacting stream
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Watershed Threat 5: Salt, Organic Compounds, Heavy Metals
Salt, organic compounds and heavy metals threaten agriculture, the fisheries, partial and total body
contact recreation, and indigenous aquatic life and wildlife.
Sources
Causes
1. Agricultural fields runoff (k)

Lack of conservation practices to prevent runoff (k)

2. Roads (k)

Road de-icing practices, and other road maintenance (k)

Activities to Reduce Threat
1.-2. See recommended activities 5. and 6. for #2. Excess Nutrients
3. Review road and paved area maintenance standard operative procedures and align with Good
Housekeeping practices, and best practices for dirt and gravel roads
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Subwatershed 12 is part of the
Portage Creek Watershed

Comparative Subwatershed Assessment: Subwatershed 12
General Characteristics
Location: Subwatershed 12 straddles Stockbridge Township, Ingham County, and Grass Lake Township, Jackson
County, and includes the southwest portion of the Village of Stockbridge. M-106 traverses the area.
Size: 3,260.52 acres or 5.1 sq mi
Stream miles: 10.52
Basin information: This tributary to Portage Creek includes Brownell Drain and Branch Drain, and empties into
Portage Creek at the south end of the Village of Stockbridge. Fink Lake (33.1 acres) is the only lake in this
subwatershed.
Pollutants of concern: Excess nutrients (phosphorus and nitrogen) and altered hydrology tend to be the primary
pollutants of concern in this region
Average annual rainfall: 30-32 inches
Soils: mixed soil types of sand, loamy sand with clayey soils, and mixed soil types of silt loam, loam with clayey
soils, with smaller areas of silt loam, loam
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Regulatory Status
NPDES: no permits in effect
303(d): A general fish consumption advisory due to PCBs in the water column is issued for the Huron River
system in the 2008 Integrated Report. No listings for subwatershed 12 specifically.
TMDL: No TMDL for Portage Creek Watershed, in general, or subwatershed 12, in particular.
Aquatic life habitat use designation: Warmwater habitat - the streams in Subwatershed 12 are capable of
supporting and maintaining a balanced community of warmwater aquatic organisms.

Village and Township Basics
Population (2000 census): Stockbridge Township – 3,711; Village of Stockbridge -1,260; Waterloo Township –
3,069
Area: Stockbridge Township – 35.9 sq mi; Village of Stockbridge – 1.5 sq mi; Waterloo Township – 49.5 sq mi
Date of founding/incorporation: Stockbridge Township – not available; Village of Stockbridge – 1889; Waterloo
Township - not available
Form of government: Townships: General Law Township – Supervisor – Clerk – Treasurer – Trustees (2-4);
Village of Stockbridge: President – Council members

Monitoring Data Summary
Water quality:
o Portage Creek at M-106 was sampled in August, 1989 by the State of Michigan for water quality, aquatic
insects and stream habitat. This single sampling event showed elevated levels of ammonia nitrogen and
phosphate and identified upstream agricultural lands and adjacent parking lots as sources for these
inputs. Aquatic insect habitat quality was poor due to the deposition of silt over a more favorable sand
and gravel substrate.

o

Water clarity prediction for Fink Lake: predicted average secchi-disk transparency = 6 ft; average
Chlorophyll a = 9 ug/l; average Trophic State index value = 52. Summary = eutrophic conditions

Fish sampling: No records pertaining to fish sampling were identified
o

The Michigan Aquatic GAP predicts that the following species are likely to occur in the tributary:
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Black bullhead
Blackside darter
Blackstripe minnow
Bluegill
Bluntnose minnow
Brassy minnow
Brook silverside
Brook stickleback
Brown bullhead
Brown trout
Central mudminnow
Central stoneroller
Chestnut lamprey
Common carp

Common shiner
Creek chub
Fathead minnow
Grass pickerel
Green sunfish
Hornyhead chub
Iowa darter
Johnny darter
Lake chubsucker
Largemouth bass
Least darter
Northern pike
Orangespotted sunfish
Oriental weatherfish

Pirate perch
Pumpkinseed
Rainbow darter
Rainbow trout
Redfin shiner
River redhorse
Rockbass
Spotted sucker
Striped shiner
Tadpole madtom
Warmouth
White crappie
Yellow bullhead

Habitat:
o Bioreserve lands: 780.1 acres
o

MNFI data: No element occurrences in the subwatershed

Monitoring data caveats: Very little information has been collected on the condition of freshwater
resources in this subwatershed.

Land Use/Land Cover and Impervious Area
Percent of
Impervious Total
Area
Impervious
(acres)
Area
43.59
25.841
27.15
16.093
56.50
33.493
25.58
15.164
6.26
3.708
6.56
3.890
3.06
1.812

Percent of Total
Land Use Category
Area (acres)
Area
Agriculture
2179.739
66.094
Commercial
48.481
1.470
Industrial/Transportation
74.346
2.254
1 acre residential
127.911
3.879
1/5 acre residential
16.461
0.499
Forest
328.086
9.948
Grassland/shrubland
152.813
4.634
Water
40.182
1.218
Wetland
329.914
10.004
Total
3297.933
100.000
168.70
Based on runoff coefficients developed by the Rouge River Watershed Program

100.000
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Subwatershed Metrics with Scores
Subwatershed Metric

Score

1. Current Impervious Cover (% )

6%

2. Current Forest Cover (%)

10%

3. Bioreserve highest priority category (% of all Bioreserve
land)

0%

4. Future Impervious Cover (%)

19%

5. Publicly-owned Lands (%)

0%

6. Stream Corridor/Shoreline Forest Cover (%)

9%

7. Sum of Forest, Parks, and Wetlands (%)

21%

8. Road Crossings

3 road crossings

9. Stream Corridor/Shoreline in Public Ownership (%)

0%

10. Water Quality Regulatory Status (comparative index)

Not listed on 303(d) list

11. Severity of Streambank Erosion (comparative index)

Medium/High

Stakeholders:
Elected Officials: Supervisors, President,
trustees, council members, clerks, treasurers
Township and Village departments: planning
and zoning,
Ingham County and Jackson County
Conservation Districts
School districts

HRWC
Civic and environmental groups
Local media: Sun Times
Local engineering and consulting firms
Local builders and developers
Federal agencies: USDA NRCS
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STRATEGY FOR RESTORATION
Based on the COMPARATIVE SUBWATERSHED ASSESSMENT METRICS

Rank among 14 subwatersheds: 13
Total points: 14 out of 140 possible

Watershed Threat 1: Altered Hydrology
Altered hydrology threatens the fisheries and other indigenous aquatic life and wildlife.
Sources

Causes

1. Engineered streams (k)

Maintenance of Brownell Drain and Branch Drain as county
designated drains (k)

2. Agricultural fields (k)

Existing drain tiles beneath farmed land (k)

Activities to Reduce Threat
1. Investigate opportunities to restore the historic wetlands in sections 27, 28, 32, 33, 34, and 35 of
Stockbridge Township, Ingham County, and in section 5 of Waterloo Township, Jackson County
2. Investigate opportunities to create 2-stage channels along maintained drains; create 2-stage channels
where site conditions and land owners allow
3. Install vegetated buffers along 8.6 stream miles where buffers are lacking: sections 27, 33, 34 of
Stockbridge Township, Ingham County on farm fields

Watershed Threat 2: Excess Nutrients
Excess nutrients threaten warmwater and coldwater fisheries, partial and total body contact recreation,
and indigenous aquatic life and wildlife.
Sources
Causes
1. Agricultural fields (k)

Lack of conservation practices to prevent runoff (k)

2. Runoff from residential areas
(k)

Lack of best practices in residential areas for fertilizer use (k)
Lack of vegetated stream buffers at riparian home-sites (k)

Activities to Reduce Threat
1. Increase the number of farmers partnering with USDA NRCS programs to follow best agricultural
practices (currently none)
2. Increase the number of farmers using conservation practices: no-tillage, mulch tillage, nutrient
management (currently only 10% of farms use moldboard tilling practices)
3.-5. See recommended activities for #1. Altered Hydrology
6. Adopt new standards and policies for natural resource protection (riparian buffer, wetlands,
stormwater, and site design) to protect sensitive freshwater resources from upland activities
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Watershed Threat 3: Sediment
Sediment threatens the fisheries, other indigenous aquatic life and wildlife, and partial and total body
contact recreation.
Sources
Causes
1. Agricultural fields runoff (k)

Lack of conservation practices to prevent runoff (k)

2. Engineered streams (k)

Maintenance of county designated drains – Continual incising of
maintained drains due to loss of connection to floodplains, and
dredging of channel (k)
3. Dirt, gravel roads, driveways (k) Lack of environmentally sensitive road/driveway construction and
maintenance (k)
4. Runoff from residential areas (k) Lack of best practices in residential areas (k)
Lack of vegetated stream buffers at riparian home-sites (k)
Activities to Reduce Threat
1.-2. See recommended activities 1.-2.for #2. Excess Nutrients
3.-5. See recommended activities 1.-3. For #1 Altered Hydrology
6. Review road and paved area maintenance standard operative procedures and align with Good
Housekeeping practices, and best practices for dirt and gravel roads
7. Follow Smart Growth principles at township planning level, and Low Impact Development principles at
site level

Watershed Threat 4: Pathogens
Pathogens threaten partial and total body contact recreation.
Sources
Causes
1. Failing septic systems (k)

Old units are too small or don’t meet codes (k)
Poor maintenance/lack of homeowner education (k)

2. Agricultural operations (s)

Lack of conservation practices to keep manure out of surface waters (s)

Activities to Reduce Threat
1. Adopt a time-of-sale septic inspection program in Jackson County that identifies and corrects failing
septic systems
2. Investigate use of remote sensing, thermal imaging and associated technologies for identifying septic
system failure
3. Increase the number of farmers partnering with USDA NRCS programs to follow best agricultural
practices (currently none)
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Watershed Threat 5: Salt, Organic Compounds, Heavy Metals
Salt, organic compounds and heavy metals threaten agriculture, the fisheries, partial and total body
contact recreation, and indigenous aquatic life and wildlife.
Sources
Causes
1. Agricultural fields runoff (k)

Lack of conservation practices to prevent, treat runoff (k)

2. Roads (k)

Road de-icing practices, and other road maintenance (k)

Activities to Reduce Threat
1. Review road and paved area maintenance standard operative procedures and align with Good
Housekeeping practices, and best practices for dirt and gravel roads
2.-3. See recommended activities 1. and 2. above for #2. Excess Nutrients
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Subwatershed 13 is part of the
Portage Creek Watershed

Comparative Subwatershed Assessment: Subwatershed 13
General Characteristics
Location: Subwatershed 13 comprises the land that drains to the mainstem of Portage Creek and
encompasses parts of six townships, one village, and four counties. The townships of Dexter, Lyndon,
Putnam, Stockbridge, Unadilla and Waterloo, and the village of Stockbridge are located in this
subwatershed.
Size: 13,058.87 acres or 20.4 sq mi
Stream miles: 24, plus a few first-order tributaries
Basin information: This drainage area begins north of the Village of Stockbridge and ends with Portage
Creek’s entry into Little Portage Lake. Approximately seventy-five percent of Portage Creek is county
designated drain, with only the section downstream of Hi-Land Lake Dam not under drain designation,
and seemingly not to have been channelized. Portage Creek Drain is a county designated drain operated
by the Drain Commissioners of Livingston and Ingham County, and by the Washtenaw County Water
Resources Commissioner.
The following lakes are located in Subwatershed 13: McConachie Lake (25.05 ac), McIntyre Lake (15.1
ac), Ellsworth Lake (53.57 ac), Williamsville Lake (81.16 ac), Woodburn Lake (75.79 ac), Patterson Lake
(158.5 ac), and Hi-Land Lake (123 ac, 607 acre-ft).
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Hi-Land Lake is an impoundment formed by the Hi-Land Lake Dam, a 14 ft high gravity-earthen structure
that is owned by the Livingston County, Office of the Drain Commissioner, and was built for
hydroelectric power in 1882 (reconstructed in 1983 without hydropower to replace failed dam). The
dam has a high hazard rating. A visual inspection of the dam in 2006 found it to be in good overall
condition with a few minor deficiencies noted. Livingston County personnel draw down the lake level in
October to meet the court-established lake level of 882.2 ft for winter, and then retain water in the
spring to meet the court-established summer lake level of 883.0 ft. The undeveloped shoreline along the
smaller upper basin of the lake is owned by the State of Michigan as part of the Pinckney State
Recreation Area.
Most of the population within this subwatershed is dispersed at less than one person per acre. The
greater population density is located in Stockbridge, and along the shorelines of Patterson Lake,
Woodburn Lake (southern end), Hi-Land Lake, and Portage Lake. Outside of the Village of Stockbridge,
the highest population density is found around Hi-Land Lake along the lower basin.
Some reaches of Portage Creek may also be known as “Hell Creek” owing to the hamlet of Hell in
southwest Putnam Township.
Pollutants of concern: Excess nutrients (phosphorus and nitrogen) and altered hydrology tend to be the
primary pollutants of concern in this region
Average annual rainfall: 30-32 inches
Soils: Silt loam/loam, sand/loamy sand/sandy loam with few areas of clay loam, sandy clay

Regulatory Status
Dam Operation: Part 307 and Part 315, Act 451 Natural Resources and Environmental Protection Act of
1994 provide authority for the Hi-Land Lake Dam
NPDES:
Creekbend Village MHP: The NPDES permit (MI0055905) was re-issued on June 20, 2008 with an
effective date of August 1, 2008 and an expiration date of October 1, 2012. They are authorized to
discharge treated sanitary wastewater to Portage Creek. Their permit authorization was based on a
design flow of 0.106 MGD (Note: this is not a limit). The facility has not yet been constructed and thus,
has not begun to discharge. The phosphorus concentration limit is 0.2 mg/L as a monthly max with an
annual load limit of 65 lbs/year.
Stockbridge WWSL: This facility holds two permits; one for a surface water discharge (NPDES), and one
for a groundwater discharge. The NPDES permit (MI0057208) was re-issued on December 14, 2007 with
an effective date of February 1, 2008, and an expiration date of October 1, 2012. Their permit
authorizes a discharge of treated sanitary wastewater to Thornapple Creek, a tributary to the Grand
River watershed (not to Portage Creek), and is based on a design flow of 63.9 MGY (NOTE: this is not a
limit). The Groundwater permit (GW1810232) was re-issued on November 10, 2008 with an effective
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date of December 1, 2008 and an expiration date of December 1, 2013. This permit authorizes the
discharge of 433,000 GPD (63,875,000 GPY) of treated sanitary wastewater to the groundwater.
303(d): A general fish consumption advisory due to PCBs in the water column is issued for the Huron
River system in the 2008 Integrated Report. No listings for subwatershed 13, specifically.
TMDL: No TMDL for Portage Creek Watershed, in general, or subwatershed 13, in particular.
Aquatic life habitat use designation: Top quality and second quality warmwater habitat – Subwatershed
13 is capable of supporting and maintaining a balanced community of warmwater aquatic organisms;
second quality coldwater habitat – Subwatershed 13 is capable of supporting coldwater aquatic
organisms. Based on the MDNRE, Fisheries Division stream classifications (1964, 1995)

Village and Township Basics
Populations: Dexter Township - 6,022 (2008 est. per SEMCOG); Lyndon Township - 5,851 (2008 est. per
SEMCOG); Putnam Township - 5,851 (2008 est. per SEMCOG); Stockbridge Township - 3,711 (2000
census); Village of Stockbridge - 1,260 (2000 census); Unadilla Township - 3,338 (2008 est. per SEMCOG);
Waterloo Township - 3,069 (2000 census)
Areas: Dexter Township - 33.1 sq mi; Lyndon Township – 34 sq mi ; Putnam Township – 34 sq mi;
Stockbridge Township – 35.9 sq mi; Village of Stockbridge – 1.5 sq mi; Unadilla Township – 34.7 sq mi;
Waterloo Township – 49.5 sq mi
Dates of founding/incorporation: Dexter Township – 1827; Lyndon Township - 1836; Putnam Township –
not available; Stockbridge Township - not available; Village of Stockbridge - 1889; Unadilla Township 1836; Waterloo Township - not available
Forms of government: Townships: Civil Township – Supervisor – Trustees; Village of Stockbridge:
President - Councilmembers

Monitoring Data Summary
Water quality:
MDNRE scientists conducted a biological survey of Portage Creek in Ingham County, at Green
Road (station 2) and Shepper Road (station 3) in August 1989 to evaluate stream quality in the
vicinity of the Village of Stockbridge following concerns over nonpoint source pollution impacts.
Data were collected on water quality, benthic macroinvertebrates, and stream habitat.
Portage Creek at Green Road was channelized, had a predominantly silt substrate
overlying sand, and the water was clear. Sparse amounts of macrophytes and algae
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were noted. Insect species diversity and overall habitat were poor. Conductivity
measured 871 µS.
Portage Creek at Shepper Road was channelized, had a silt substrate overlying sand and
gravel, and the water was slightly turbid and grey. Profuse amounts of macrophytes and
algae were noted. Insect species diversity was slightly better than at Green Road.
Overall habitat quality was poor due to silt deposition. Conductivity measured 852 µS.
Elevated levels of nitrate/nitrite and ammonia nitrogen were present at station 3
indicating nonpoint source input of these parameters possibly from upstream
agricultural sources.
Water clarity prediction for McConachie Lake: predicted average secchi-disk transparency = 1 ft;
average Chlorophyll a = 10 µg/l; average Trophic State index value = 71. Summary = eutrophichypereutrophic conditions
Water clarity prediction for Williamsville Lake: predicted average secchi-disk transparency = 2 ft;
average Chlorophyll a = 10 µg/l; average Trophic State index value = 69. Summary = eutrophichypereutrophic conditions
Water clarity prediction for Ellsworth Lake: predicted average secchi-disk transparency = 1 ft;
average Chlorophyll a = 14 µg/l; average Trophic State index value = 73. Summary = eutrophic –
hypereutrophic conditions
Ellsworth Lake - In 2007, the company Aquest Corporation prepared a “management opinion”
for Washtenaw County concerning the population of nuisance aquatic plant and algae growth in
Ellsworth Lake. The opinion stated that milfoil and sago pondweed were present but not at
nuisance levels. No zebra mussels were found.
Water clarity prediction for Woodburn Lake: predicted average secchi-disk transparency = 3 ft;
average Chlorophyll a = 10 µg/l; average Trophic State index value = 61. Summary = eutrophic
conditions
Water clarity prediction for Patterson Lake: predicted average secchi-disk transparency = 3 ft;
average Chlorophyll a = 8 µg/l; average Trophic State index value = 60. Summary = eutrophichypereutrophic conditions
Patterson Lake - Nuisance aquatic plant and algae growth has been addressed via chemical
treatment for most of the past five years on Patterson Lake according to records from MDNRE.
The Patterson Lake Homeowners Association has received permits to apply 7-10 chemicals for
the treatment of Eurasian water milfoil, algae, curly leaf pondweed, potamogetons, and eel
grass. Approximately 3 acres were treated in 2007, 2006, less than 1 acre in 2005 and 2004.
Treatment success was considered fair by the applicant.
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Water clarity prediction for Watson Lake: predicted average secchi-disk transparency = 5 ft;
average Chlorophyll a = 10 µg/l; average Trophic State index value = 54. Summary = eutrophic
conditions
Water clarity prediction for Hi-Land Lake: predicted average secchi-disk transparency = 5 ft;
average Chlorophyll a = 14 µg/l; average Trophic State index value = 56. Summary = eutrophic
conditions
Hi-Land Lake - This shallow lake has a maximum depth of 12 ft with a bottom of sand, marl,
muck and peat. Historically, Hi-Land Lake has had profuse growths of aquatic vegetation,
notably in the shallow upper basin. Chemical treatment has been the primary management tool
since the early 1980s to control nuisance aquatic plant and algae growth along shore. In 2007,
25 acres received weed and algae treatment, and 44 acres received systemic treatment. Twelve
chemical products were applied over two treatments in May and August to control algae (free
floating and filamentous), milfoil, elodea, potamogetons, curly leaf pondweed, emergent plants,
and eel grass according to records from MDNRE. The applicator considered treatment success as
good. In 2008, a mix of approximately 15 proprietary chemicals was applied to the lake in 3
treatments to control Eurasian water milfoil and curly leaf pondweed. Reports on success were
not available at time of this writing.
Several water quality parameters have been monitored in Hi-Land Lake in spring and fall since
1993 by local volunteers and Water Quality Investigators, a local consulting company. Secchi
disk transparency, dissolved oxygen and water temperature were measured in the field. Total
phosphorus, conductivity, alkalinity, total nitrate, chlorophyll a, and pH were analyzed by the
consulting company.
Water clarity for Portage Lake based on data from Cooperative Lakes Monitoring Program
(2002-2009): average secchi-disk transparency = 12.6 ft; average Total Phosphorus
concentration = 12 µg/L

Fish sampling:
Hi-Land Lake
MDNRE Fisheries conducted a general survey fish collection in May 1992. The survey indicated a
good fishery of bluegill, largemouth bass, northern pike, black crappie, bullhead, and
pumpkinseed. However, carp accounted for over 45% of the trap net catch by weight. A few
northern pike, yellow perch, bowfin, warmouth, and golden shiner were recorded.
Williamsville Lake
MDNRE Fisheries conducted a lake survey summary in November 1983. Fish species reported
are bluegill, largemouth bass, northern pike, gar, carp (common/abundant at the time and
reportedly on the rise), bullhead, pumpkinseed, bowfin, and yellow perch. Submergent
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vegetation was sparse, common-abundant emergent vegetation, and some floating vegetation.
Turbidity is reported as increasing, suggesting nutrient loading locally or from a large watershed.
Shoreline is nearly all marsh, and the bottom is sand and marl with peat in deep water. Secchi
disk depth measured 5 ft. Maximum depth 29 ft. Good spawning grounds for pike and all
species.
o

The Michigan Aquatic GAP predicts that 50+ species are likely to occur in Portage Creek. The
rarer fish species predicted to be found in the creek are brassy minnow, brook stickleback,
greenside darter (only in a reach downstream of Unadilla Road), longnose sucker (in two
reaches; downstream of Williamsville Lake and Hi-Land Lake), river redhorse (in a reach
where McConachie and McIntyre lakes are located), rosyface shiner (downstream of
Unadilla Road), and walleye (in a reach where Ellsworth, Williamsville and Patterson lakes
are located).
More common warmwater species predicted to be found in the creek are bluegill, common
carp, grass pickerel, green sunfish, johnny darter, largemouth bass, northern pike, rainbow
darter, white sucker, and yellow perch. These species are predicted to be found throughout
most, or all, of the creek. Many more species could be living in Portage Creek than predicted
by this predictive tool.

Patterson Lake
Lake herring were confirmed present in the lake during a MDNRE fish survey in 1951. No recent
surveys have reported persistence of the population.

Habitat/Aquatic Insects:
o

Adopt-A-Stream monitoring based on the MDNRE’s procedure 51; average insect population
over last 3 years:
o Portage Creek @ Unadilla Road: Overall score of 67 out of 100 (Ranks as “Fair”)
11 insect families (14 expected)
6 EPT families (5 expected)
1 Sensitive families (1 expected)
0 Winter stonefly family (1 expected)
Conductivity: 608 µS (< 800 is normal)
% Fine Substrate: 94%
% Coarse Substrate: 6%
o

Portage Creek @ Dexter-Townhall Road: Overall score 82 out of 100 (Ranks as “Good”)
18 insect families (15 expected)
9 EPT families (6 expected)
3 Sensitive families (1 expected)
1 Winter stonefly family (1 expected)
Conductivity: 547 µS (< 800 is normal)
% Fine Substrate: 29%
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% Coarse Substrate: 71%
o

MDNRE biological surveying in 2002 gathered the following information:
 Portage Creek @ Kane Road: insect population was “Acceptable”; habitat was
“Marginal”
 Portage Creek @ Unadilla Road: insect population was “Acceptable”; habitat
was “Good”. Four individuals of mollusks were identified including one
Unionidae mussel.
 Portage Creek @ Toma Road: insect population was “Excellent”; habitat was
“Good”. Ten individuals of mollusks were identified including two clams and one
Unionidae mussel.

o

MDNRE biological surveying in 1997 gathered the following information:
 Portage Creek @ Green Road: insect population was “Acceptable”; habitat was
“Fair”
 Portage Creek (Stockbridge-Unadilla Drain) @ Doyle Road: insect population
was “Acceptable”; habitat was “Fair”
 Portage Creek @ Williamsville Road: insect population was “Acceptable”;
habitat was “Fair”
 Portage Creek @ Toma Road: insect population was “Acceptable”; habitat was
“Good”
Bioreserve lands: 5,088.7 acres, of which 3,429 acres are highest priority for protection
Recorded and unrecorded observations of mink and beaver in Portage Creek and near Portage
Lake

o
o

Monitoring data caveats:
o

Very little long-term monitoring of stream flow or water quality in the lakes or streams of this
subwatershed has been conducted

o

Long-term, limited monitoring of the creek for aquatic insects and stream habitat has been
conducted at two sites

o

NOTE: the Unified Stream Assessment was conducted during the 2008 field season to document
baseline stream habitat conditions; these results are presented in another section of the
watershed management plan
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Land Use/Land Cover and Impervious Area
Land Use Category
Agriculture
Commercial
Industrial/Transportation
Public
Townhome Residential
1/3 - 1/2 acre residential
1/5 acre residential
1 acre residential
1.5 acre residential
2 acre residential
5 acre residential
10 acre residential
Forest
Grassland/shrubland
Water
Wetlands
Total

Area (acres)
3368.840
186.628
55.015
57.325
4.675
125.205
146.207
692.202
20.571
107.870
512.806
257.125
2318.662
1972.536
674.847
2540.749
13041.263

Percent of
Impervious Percent of Total
Total Area
Area (acres) Impervious Area
25.832
75.91
12.949
1.431
103.61
17.673
0.422
39.24
6.694
0.440
6.34
1.081
0.036
2.81
0.478
0.960
31.30
5.339
1.121
55.56
9.477
5.308
138.44
23.614
0.158
3.50
0.597
0.827
12.94
2.208
3.932
25.64
4.374
1.972
5.14
0.877
17.779
46.37
7.910
15.125
39.45
6.729
5.175
19.482
100.000
586.26
100.000

Based on runoff coefficients developed by the Rouge River Watershed Program
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Subwatershed Metrics with Scores
Subwatershed Metric

Score

1. Current Impervious Cover (% )

6%

2. Current Forest Cover (%)

28%

3. Bioreserve highest priority category (% of all Bioreserve
land)

67%

4. Future Impervious Cover (%)

13%

5. Publicly-owned Lands (%)

19%

6. Stream Corridor/Shoreline Forest Cover (%)

22%

7. Sum of Forest, Parks, and Wetlands (%)

49%

8. Road Crossings

32 road crossings, 2 dams

9. Stream Corridor/Shoreline in Public Ownership (%)

23%

10. Water Quality Regulatory Status (comparative index)

Not listed on 303(d) list

11. Severity of Streambank Erosion (comparative index)

Low/Medium

Stakeholders:
Elected Officials: Supervisors, President,
trustees, clerks, treasurers
Township departments: planning and zoning
Multi Lakes Area Water & Sewer Authority
Portage Base Whitewater Owners Association
Ingham, Jackson, Livingston and Washtenaw
County Conservation Districts
School district

HRWC
Civic and environmental groups
Local media: Sun Times, AnnArbor.com
Local engineering and consulting firms
Local builders and developers
ITC
State of Michigan, MDNRE
Federal agencies: USDA NRCS
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STRATEGY FOR PROTECTION and RESTORATION
Based on the COMPARATIVE SUBWATERSHED ASSESSMENT METRICS

Rank among 14 subwatersheds: 12
Total points: 19 out of 140 possible

Watershed Threat 1: Altered Hydrology
Altered hydrology threatens the fisheries and other indigenous aquatic life and wildlife.
Sources

Causes

1. Engineered stream (k)

Maintenance of Portage Creek as a county designated drain (k) –
historic channelization of stream, and dredging

2. Runoff from agricultural
fields (k)
3. Water control structures (k)
– Hi-Land Dam; 2 abandoned
remnant dams: 1 downstream
of Toma Road and 1 upstream
of Williamsville Road
4. Road and driveway crossings
(k)

Existing drain tiles beneath farmed land (k)

5. Residential areas (k)

Remnant abandoned dams obstruct stream flows and Hi-Land Dam
operations alter the natural timing of flow variability by maintaining a
constant lake level in the impoundment with additional impacts
biannually in spring and fall (k); fish blockage (k) at Williamsville Road
Crossings not flow-aligned, undersized culverts, driveway and road
crossings constructed without environmentally sensitive design (k):
• At Williamsville Road
• At Kane Road
• At M-36
• At Tiplady Road
• Downstream of Unadilla and Kaiser Roads (narrower than
stream channel)
• At Main Street in Stockbridge (narrower than stream channel)
• At Dexter-Townhall Road (blockage in 1 culvert, eddy pool on
d/s side)
• Lakelands State Recreation Trail in Stockbridge
• At Bowdish Road downstream of McIntyre Lake
Low-clearance of footbridges over creek are pinch points in high flow
conditions as natural debris collects on the upstream side of the
crossings (k)
Existing armored shorelines and seawall/bulkhead construction on
stream/lakes/canals (k):
• Wood bulkheads on creek downstream of Williamsville Lake
• Makeshift rock structure to slow stream flow in Stockbridge
• Channel between Watson and Blind Lakes

Activities to Reduce Threat
1. Investigate opportunities to restore the historic wetlands in sections 25, 26, 35, and 36 of Stockbridge
Township, Ingham County and section 2 of Waterloo Township, Jackson County
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2. Investigate opportunities to create 2-stage channels along maintained drains; create 2-stage channels
where site conditions and land owners allow
3. Work toward removal of the 2 abandoned dams to restore the stream channel near Williamsville Road
downstream of Williamsville Lake, and downstream of Toma Road
4. Employ Environmentally Sensitive Maintenance Practices (ESMPs) for dirt and gravel roads
maintenance and design at problem sites identified in stream assessment; investigate potential
restoration of driveway crossings downstream of Unadilla Road, upstream of Woodburn Lake
5. Education for riparian residents about natural shoreline stabilization options to bulkheads
7. Work with owners of noncompliant footbridge crossings over Portage Creek on redesigns and to gain
permit approval
6. Work with property owner to remove/reconstruct dilapidated footbridge blocking creek downstream of
Tiplady Road and upstream of Dexter-Townhall Road

Watershed Threat 2: Sediment
Sediment threatens the fisheries, other indigenous aquatic life and wildlife, and partial and total body
contact recreation.
Sources
Causes
1. Agricultural fields runoff (k)

Lack of conservation practices to prevent runoff (k)

2. Engineered streams (k) –
upstream of Unadilla Road

Maintenance of Portage Creek as a county designated drain –Continual
incising of maintained drains due to loss of connection to floodplains,
and dredging of channel (k)
Road and driveway crossings not flow-aligned at 8 locations (k) listed in
previous table
Eroding dirt and gravel roads due to lack of environmentally sensitive
design and maintenance practices (k):
• at Tiplady Road
• washed out 2-track road downstream of Bowdish Road,
upstream of Ellsworth Lake
Lack of vegetated stream buffers at riparian home-sites (k):
• 4 reaches noted during stream assessments totaling approx.
2,000 l. ft
Encroachment in floodplain, especially in Hell, and Stockbridge at
Willow St (eroding banks at footbridge, not flow-aligned)
Removal of woodland/forest, wetlands, and other pervious areas (k)
Decentralized development increasing imperviousness (k)
Site exemptions (s)
Lack of education on low impact alternatives (s)

3. Road and driveway crossings
(k)

4. Residential areas (k)

5. Runoff from construction
sites, new development (s)
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Activities to Reduce Threat
1. Increase the number of farmers partnering with USDA NRCS programs to follow best agricultural
practices (currently none)
2. Increase the number of farmers using conservation practices: no-tillage, mulch tillage, nutrient
management
3. Investigate opportunities to create 2-stage channels along maintained drains; create 2-stage channels
where site conditions and land owners allow
4. Employ Environmentally Sensitive Maintenance Practices (ESMPs) for dirt and gravel roads
maintenance and design at problem sites identified in stream assessment and listed as #3 in Sources
5. Install vegetated buffers along 8 stream miles where buffers are lacking, which breaks down as follows:
5 stream miles from the Village of Stockbridge to Kane Road with 50 ft active reforestation upstream of
Elizabeth Road in Stockbridge; 1 stream mile from Williamsville Lake to Unadilla Road; 1 stream mile from
M-36 to Tiplady Road; and 1 stream mile from Tiplady to Little Portage Lake
6. Increase use of environmentally sensitive practices for dirt and gravel roads maintenance and design
among county road commissions via professional training opportunities such as the Pennsylvania State
University’s Center for Dirt and Gravel Roads
7. Follow Smart Growth principles at township planning level, and Low Impact Development principles at
site level

Watershed Threat 3: Excess Nutrients
Excess nutrients threaten warmwater and coldwater fisheries, partial and total body contact recreation,
and indigenous aquatic life and wildlife.
Sources
Causes
1. Agricultural fields (k)

Lack of conservation practices, such as vegetated buffers, to prevent
runoff (k), esp. upstream of Shepper, Green, and Unadilla Roads

2. Runoff from residential areas
(k)

Lack of best practices in residential areas for fertilizer use (k)
Lack of vegetated buffers at riparian and lakefront home-sites (k):
• Village of Stockbridge
• Patterson Lake
• Woodburn Lake
• Hi-Land Lake
• Portage Lake
• Williamsville Lake
• Portage Creek
• Ellsworth Lake
• Watson Lake

Activities to Reduce Threat
1. Increase the number of farmers partnering with USDA NRCS programs to follow best agricultural
practices (currently none)
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2. Increase the number of farmers using conservation practices: no-tillage, mulch tillage, nutrient
management
3. Educate and inform lakeside residents about shoreline stewardship: Initiate and develop a Waterway
Stewardship Program for citizen participation
4. Plant buffers along lake shorelines, including a demonstration site on public land
5. Install vegetated buffers along 8 stream miles where buffers are lacking (see previous tables)
6. Adopt new standards and policies for natural resource protection (riparian buffer, wetlands,
stormwater, and site design) to protect sensitive freshwater resources from upland activities
7. Establish freshwater protection overlay zones to protect lakes and streams from upland activities

Watershed Threat 4: Salt, Organic Compounds, Heavy Metals
Salt, organic compounds and heavy metals threaten agriculture, the fisheries, partial and total body
contact recreation, and indigenous aquatic life and wildlife.
Sources
Causes
1. Roads, parking lots, driveways (k)

2. Patterson Lake, Hi-Land Lake (k)

Road de-icing practices, and other road maintenance (k)
Roads built too close to waterways (k)
Auto emissions (k)
In-lake chemical applications for nuisance aquatic plant growth (k)

3. Agricultural areas (k)

Lack of conservation practices to prevent runoff (k)

Activities to Reduce Threat
1. Review road and paved area maintenance standard operating procedures and align with Good
Housekeeping practices, and Environmentally Sensitive Maintenance Practices (ESMPs) for dirt and gravel
roads maintenance and design
2. Initiate and develop a Waterway Stewardship Program for citizen participation that includes holistic
lake management and inventorying
3. Increase the number of farmers partnering with USDA NRCS programs to follow best agricultural
practices (currently none)
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Watershed Threat 5: Pathogens
Pathogens threaten partial and total body contact recreation.
Sources
Causes
1. Pet and wildlife waste (k)

Manicured shorelines at public beaches and parks, and at home-sites
attract geese and waterfowl (k)

2. Failing septic tanks (k)

Old units are too small or don’t meet codes (k)
Poor maintenance/lack of homeowner education (k)

3. Agricultural operations (s)

Lack of conservation practices to keep manure out of surface waters (s)

Activities to Reduce Threat
1. Establish deep-rooted native vegetation in turf areas where geese gather as a deterrence
2. Adopt a time-of-sale septic inspection program in Livingston County that identifies and corrects failing
septic systems
3. Investigate use of remote sensing, thermal imaging and associated technologies for identifying septic
system failure
4. Increase the number of farmers partnering with USDA NRCS programs to follow best agricultural
practices (currently none)
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Subwatershed 14 is part of the
Portage Creek Watershed

Comparative Subwatershed Assessment: Subwatershed 14
General Characteristics
Location: Subwatershed 14 is located entirely in Unadilla Township, Livingston County. M-106 runs
through the area, and part of the town of Gregory is located here.
Size: 893.69 acres or 1.4 sq mi
Stream miles: 2
Basin information: Part of the stream network in this subwatershed is Gregory County Drain, a
Livingston County designated drain. The drain runs from the town of Gregory to Portage Creek.
Pollutants of concern: Excess nutrients (phosphorus and nitrogen) and altered hydrology tend to be the
primary pollutants of concern in this region
Average annual rainfall: 30-32 inches
Soils: mostly silt loam, loam with sand/loamy sand/sandy loam in the north portion and some areas
along the stream mixed with clayey soils
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Regulatory Status
NPDES: Michigan Department of Environmental Quality, Remediation and Redevelopment Division,
Main Street Gregory (119 Church St) Groundwater Remediation, LIVINGSTON COUNTY (MI0057392):
permit to discharge a maximum of 0.043 mgd of treated groundwater to an unnamed tributary of the
Portage Creek. Permit issued 12/3/2008 and expires 10/1/2013.
303(d): A general fish consumption advisory due to PCBs in the water column is issued for the Huron
River system in the 2008 Integrated Report. No listings for subwatershed 14 specifically.
TMDL: No TMDL for subwatershed 14
Aquatic life habitat use designation: Warmwater habitat – the streams in Subwatershed 14 are capable
of supporting and maintaining a balanced community of warmwater aquatic organisms

Unadilla Township Basics
Population (2008 est. per SEMCOG): 3,338
Area: 34.7 sq mi
Date of founding: 1836
Form of government: General Law Township – Supervisor – Clerk – Treasurer – Trustees (2-4)

Monitoring Data Summary
Water quality:
o No records pertaining to water quality monitoring were identified
Fish sampling:
o No records pertaining to fish sampling were identified
o The Michigan Aquatic GAP predicts that the following species are likely to occur in this tributary:
Black crappie
Common shiner
Lake chub
Bluegill
Creek chub
Least darter
Bluntnose minnow
Grass pickerel
Orangespotted sunfish
Brassy minnow
Green sunfish
Rainbow darter
Brown bullhead
Hornyhead chub
Spotted sucker
Central mudminnow
Iowa darter
Striped shiner
Common carp
Johnny darter
Warmouth
Habitat:
o Bioreserve lands: 286.3 acres
o MNFI data: 2 animal species are of special concern
Monitoring data caveats:
o Surveys of water chemistry, stream habitat, and fisheries appear not to have been conducted
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Land Use/Land Cover and Impervious Area
Area
Impervious
Percent of Total
Land Use Category
(acres)
Percent of Total Area Area (acres)
Impervious Area
Agriculture
348.534
39.723
7.90
20.258
Commercial
14.010
1.597
12.33
31.607
1 acre residential
54.701
6.234
10.94
28.047
5 acre residential
89.113
10.156
4.46
11.423
Forest
132.064
15.052
2.64
6.771
Grassland/shrubland
36.918
4.208
0.74
1.893
Wetlands
202.072
23.030
Total
877.412
100.000
39.01
100.000
Based on runoff coefficients developed by the Rouge River Watershed Program

Subwatershed Metrics with Scores
Subwatershed Metric

Score

1. Current Impervious Cover (% )

6%

2. Current Forest Cover (%)

31%

3. Bioreserve highest priority category (% of all Bioreserve
land)

0%

4. Future Impervious Cover (%)

14%

5. Publicly-owned Lands (%)

0%

6. Stream Corridor/Shoreline Forest Cover (%)

39%

7. Sum of Forest, Parks, and Wetlands (%)

17%

8. Road Crossings

1 road crossing

9. Stream Corridor/Shoreline in Public Ownership (%)

0%

10. Water Quality Regulatory Status (comparative index)

Not listed on 303(d) list

11. Severity of Streambank Erosion (comparative index)

Low/Medium
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Stakeholders:
Elected Officials: Supervisor, trustees, clerk,
treasurer
Township departments: planning and zoning,
Property owners
Livingston County Conservation District
HRWC

Local media: Sun Times, AnnArbor.com
Local engineering and consulting firms
Local builders and developers
State of Michigan, MDNRE
USDA, NRCS
Livingston Land Conservancy
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STRATEGY FOR PROTECTION and RESTORATION
Based on the COMPARATIVE SUBWATERSHED ASSESSMENT METRICS

Rank among 14 subwatersheds: 7
Total points: 37 out of 140 possible

Watershed Threat 1: Altered Hydrology
Altered hydrology threatens the fisheries and other indigenous aquatic life and wildlife.
Sources

Causes

1. Engineered streams (k)

Maintenance of Gregory Drain as a county designated drain (k)

2. Agricultural fields (k)

Existing drain tiles beneath farmed land (k)

Activities to Reduce Threat
1. Investigate opportunities to create 2-stage channels along maintained drains

Watershed Threat 2: Excess Nutrients
Excess nutrients threaten warmwater fisheries, partial and total body contact recreation, and
indigenous aquatic life and wildlife.
Sources
Causes
1. Agricultural fields (k)

Lack of conservation practices to prevent runoff (k)

2. Residential areas (k)

Lack of best practices on home sites for fertilizer use (k)

Activities to Reduce Threat
1. Increase the number of farmers partnering with USDA NRCS programs to follow best agricultural
practices (currently none)
2. Increase the number of farmers using conservation practices: no-tillage, mulch tillage, nutrient
management (currently 30% of farmers use conventional moldboard tillage method)
3. Install vegetated buffers along 0.2 stream miles where buffers are lacking or undersized
4. Adopt new standards and policies for natural resource protection (riparian buffer, wetlands,
stormwater, and site design) to protect sensitive freshwater resources from upland activities
5. Follow Smart Growth principles at township planning level, and Low Impact Development principles at
site level
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Watershed Threat 3: Sediment
Sediment threatens the fisheries, other indigenous aquatic life and wildlife, and partial and total body
contact recreation.
Sources
Causes
1. Agricultural fields (k)

Lack of conservation practices to prevent runoff (k)

2. Engineered streams (k)

Maintenance of county designated drain – Continual incising of
maintained drains due to loss of connection to floodplains, and
dredging of channel (k)
Lack of environmentally sensitive road/driveway/parking lot
construction and maintenance (k)
Lack of best practices on home and commercial sites that keeps
rainwater and meltwater on-site (k)

3. Roads, driveways, parking lots (k)

4.Residential and commercial areas
in Gregory (k)
Activities to Reduce Threat
1.-3. See recommended activities 1.-3. for #2. Excess Nutrients

4. Review road and paved area maintenance standard operating procedures and align with Good
Housekeeping practices, and Environmentally Sensitive Maintenance Practices (ESMPs) for dirt and gravel
roads maintenance and design
5. Adopt new standards and policies for natural resource protection (riparian buffer, wetlands,
stormwater, and site design)
6. Follow Smart Growth principles at township planning level, and Low Impact Development principles at
site level

Watershed Threat 4: Salts, Organic Compounds, Heavy Metals
Salt, organic compounds and heavy metals threaten agriculture, the fisheries, partial and total body
contact recreation, and indigenous aquatic life and wildlife.
Sources
Causes
1. Roads, driveways, parking lots (k)

Road de-icing practices, and other road maintenance (k)

2. Discharge of trichloroethylene (TCE)
from groundwater in Gregory (k)
3. Agricultural fields (s)

Lack of pollution prevention measures at former manufacturer
of refrigeration parts near Webb Street and M-36 (k); some
venting of trace amounts to county drain as of April 2009
Lack of conservation practices to prevent runoff (k)

4. Commercial sites in Gregory (s)

Lack of conservation practices to prevent runoff (k)

5. Residential sites in Gregory (s)

Lack of conservation practices to prevent runoff (k)

Activities to Reduce Threat
1. Review road and paved area maintenance standard operating procedures and align with Good
Housekeeping practices, and Environmentally Sensitive Maintenance Practices (ESMPs) for dirt and gravel
roads maintenance and design
2.-6. See recommended activities 1.-5. above for #2. Excess Nutrients
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Information accessed to produce monitoring data summaries for Comparative
Subwatershed Assessments
Fisheries
1995 Huron River Assessment, Fisheries Division Special Report
MDNRE Fisheries surveys and stocking reports for 13 lakes
TNC cisco lakes summary
TNC aquatic priorities
Potential fish community, predictive model from Michigan Aquatic GAP
GIS: fish atlas
Aquatic Insects (Benthic Macroinvertebrates)
HRWC Adopt-A-Stream data at Unadilla Road (#58) site (monitoring began in Fall 1999)
HRWC Adopt-A-Stream data at Dexter-Townhall Road (#37) site (monitoring began in Fall 1995)
MDNRE 2007 monitoring at Green Road, and Dexter-Townhall Road
MDNRE 2002 Biological Survey of Huron River Watershed (sites at Kane Road, Unadilla Road, Toma
Road)
MDNRE 1997 Biological Survey of Huron River Watershed (sites at Green Road, Doyle Road, Williamsville
Road, Toma Road)
MDNRE 1999 Biological Survey of Portage Creek in vicinity of Stockbridge
MDNRE 1989 Biological Survey of Portage Creek, Ingham County
GIS: Adopt monitoring sites
Stream Habitat
HRWC Adopt-A-Stream data at Unadilla Road site (monitoring began in Fall 1999)
HRWC Adopt-A-Stream data at Dexter-Townhall Road site (monitoring began in Fall 1995)
MDNRE 2007 Procedure 51 habitat evaluation at Green Road, Dexter-Townhall Road
Unified Stream Assessment results
GIS: drains
Lakes
Pesticide application permits and treatment reports for treated lakes (past 5 yrs) (8)
USGS and MDNRE lake water clarity assessment for Michigan inland lakes > 25 acres
CLMP data for Portage, Burkhart and Pickerel Lakes (variable 2002-2007)
WQI lake quality surveys 1997-2008 for Hi-Land Lake
Lake management opinions for Joslin, Ellsworth and Island Lakes, Washtenaw County
GIS: lake clarity (chlorophyll a and secchi disk transparency)
GIS: lake volume
Dams
Dam Inventory information for Hi-Land Lake Dam, Crooked Lake Dam, Green Lake Dam, Unadilla Wildlife
Flooding Dam, and Unadilla Mill dam
GIS: dams
Hi-Land Lake Dam Inspection Report - August 2006
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Water Quality
MDNRE 2008 Integrated Report for section 305(b) requirements
NPDES locations
Bacteria data at beaches
CSO and SSO events
MultiLakes Sewer Authority
Stream Flow
Historic USGS flow data at Dexter-Townhall Road (to 1971)
MDNRE 2008-2009 continuous stream flow monitoring at Unadilla Road, Dexter-Townhall Road, and
Tiplady Road
MDNRE-LWMD flood frequency discharges
MDNRE-LWMD low flow frequency discharges
GIS: aquifers
GIS: baseflow
GIS: groundwater use
GIS: probability of groundwater recharge areas
GIS: depth to groundwater
Native Species/Community Types
MNFI occurrences by sub-watershed
MNFI Mussels study in Hudson Mills Metropark (2005, 2007)
MNFI inventory of aquatic natural features in Pinckney and Waterloo SRAs (2008)
Observations from USA volunteers: beaver near Portage Lake, mink/otter in Portage Creek
HRWC Bioreserve site assessments and rankings
GIS: element occurrences
GIS: ecoregions
GIS: biorarity
GIS: wildlife action plan
GIS: bioreserve
GIS: MDNRE frog survey
Land Use
Agricultural Practices for Lyndon, Dexter, Stockbridge and Unadilla Townships from NRCS
Septage hauler, septage disposal information from MDNRE
Crops and livestock data for Ingham, Livingston and Washtenaw counties
Land use change 1990-2000 from SEMCOG for Putnam, Unadilla, Dexter, Lyndon and Pinckney
GIS: land use/land cover, current, future
GIS: presettlement
GIS: sewer
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