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Figure 18. Riparian Areas for Upper Crooked Lake. The lower portion of the lake
system (Lower Crooked Lake) is not included because it has few riparian residences
and is relatively shallow. Permanent waterbodies are blue, wetlands are green, and
township boundaries are thick black lines.



Figure 19. Riparian Areas for Spring Brook and Comstock Creek. Permanent
waterbodies are blue, wetlands are green, and township boundaries are thick black
lines.



Figure 20. Riparian Areas for Prairieville Creek and for Gull Lake and two smaller lakes
that drain into it (Little Long Lake on the northwest end and Wintergreen Lake on the
east edge). Permanent waterbodies are blue, wetlands are green, and township
boundaries are thick black lines.



Figure 21. Riparian Areas for Gull Creek and lower Augusta Creek as well as Sherman
Lake. Permanent waterbodies are blue, wetlands are green, and township boundaries
are thick black lines.




Figure 22. Riparian Areas for upper Augusta Creek and for Pleasant, Gilkey and Fair
lakes. Permanent waterbodies are blue, wetlands are green, and township boundaries
are thick black lines.



A general idea of the land cover is available from inspection of the buffers overlain in
the aerial photographs. Land cover data are not presented for these buffers because we
observed that the more recent land cover data, which were determined from satellite
images, underestimate the residential development that prevails in the FTWA where
homes tend to be embedded among trees. The 1978 MIRIS land cover data are better
because they were derived from aerial photography, but much new residential
development has occurred since 1978 in the FTWA. Wetlands are marked on the aerial
photos based on the National Wetland Inventory conducted based on aerial photos from
ca. 1981. Updating information on land cover based on aerial photo interpretation
should be a priority for the Riparian Areas.

Lakes selected for Riparian Areas are those with the most residential properties and
recreational use, and therefore the most important for local residents. Gull, Pine,
Sherman, and Upper Crooked lakes have public access, whereas Doster, Pleasant,
Gilkey and Fair lakes do not. Gull Lake is the most well known of these lakes and has
long been a prime recreational and residential lake.

Streams selected for Riparian Areas are the major ones draining the FTWA as well as
Prairieville Creek, the most important tributary water source for Gull Lake (see Appendix
4). All of these streams are lined by prairie fen wetlands and forested floodplains
through much of their courses, and they are strongly groundwater-fed.

8.3 Relationship of Riparian Areas to Priority Conservation Areas

The Potential Conservation Areas (PCAs) described in Section 5.1 were identified as
sites with outstanding biological resources, whereas the Riparian Areas described in
this section were selected as the focus for efforts to stem non-point source pollution to
lakes and streams. The PCAs are not all within the Riparian Areas. From the
standpoint of non-point source pollution, we should seek to preserve as much of the
natural (undeveloped) land within the Riparian Areas as possible, and if that land is also
a PCA, then there is the further motivation to preserve it from the standpoint of
biodiversity.

8.4 Riparian Area Protection, Restoration, and Mitigation

Riparian Areas deserve priority for preservation where they remain in good condition
and for restoration or mitigation measures where they may be contributing
disproportionately to non-point source pollutant loads. We suggest that in the FTWA
available resources might best be split approximately equally between protection and
restoration/mitigation. Augusta Creek, for example, has extensive riparian lands that
are relatively natural, and the preservation of those natural riparian lands is key to
maintaining the good water quality in that stream system as well as its biodiversity.
Some of the lakes, including Gull and Upper Crooked, have little undeveloped riparian
land left to protect, and the priority for those lakes should be mitigation of non-point
source pollution. Information or links to information about mitigation measures such as
stormwater management, planting bankside strips of natural vegetation, management of
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runoff at road/stream crossings, and setbacks for new development are described
elsewhere in this report.

The hydrology of the FTWA is relatively unmanaged with the exception of water levels
on Gull and Upper Crooked lakes. Opportunities for ecological restoration in the FTWA
could include removal of dams, management of prairie fens and oak savanna (e.qg.,
burning, removal of invasive plants, restoration of natural hydrology), ceasing to farm
lands that are too close to the water’s edge (i.e., within the Riparian Areas), and
reinstalling buffers of native vegetation at lakeside residences.
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9 Goals, Objectives, and Implementation Strategies

Successful implementation of a watershed management plan is more likely to occur
when the objectives are based on clearly defined goals. Goals can represent a long-
term vision and also serve as guideposts established to keep everyone moving in the
same direction and assess progress. Objectives are more specific actions that need to
occur to achieve the stated goal. This chapter provides a management strategy to
protect and improve water quality in the FTWA. The management strategy prioritizes
tasks to be implemented, identifies specific problem sites and lays out a detailed action
plan for implementation. The strategy also includes an information and education plan
and describes current efforts.

9.1 Goals and Objectives for Designated Uses
The following goals are related to protecting the designated uses of key water bodies in
the FTWA as identified in Section 8.

1. Prevent an increase in pollutants threatening water quality by sufficiently
preserving or managing natural and working lands within the Riparian Areas.

2. Mitigate non-point sources of pollution in storm-sewered areas and in Riparian
Areas, particularly where there is current agriculture or residential/urban
development.

3. Restore natural hydrological regimes in streams and natural ecosystems within
Riparian Areas where opportunities exist.

Objectives for these goals are listed in Table 17 and linked to the reduction of
pollutants.

92



Table 17. Goals and Objectives as Related to Ranked Pollutants, Sources, and Causes in the Four Township Watershed Area.

Designated Use and Status

Ranked*
Pollutants and
Impairments to
Designated
Uses

Sources

Causes

Objectives (based on resource review and
loadings)

Goal No. 1 — Prevent an increase in pollutants threatening water

guality by sufficiently preserving or managing natural and working lands within the Riparian Areas.

Priority Areas for Goal No. 1 — All designated uses — Priority Conservation Areas 1-20 within Riparian Areas

Other Indigenous Aquatic Life and Wildlife:
Impaired

- Whole FTWA under 2001 TMDL for excess
algal growth, phosphorus (total); impairment in
downstream Lake Allegan

6. Habitat
fragmentation

(S)

Loss of habitat (K)

Filling and draining of wetlands.
Development of open space for agriculture and urban
development.

Protect all PCAs 1-20 for a phosphorus load
prevention of 4,208 Ibs/yr (Appendix 8).

3. Unstable flow

(K)

Stormwater runoff (P)

Loss of floodplains and wetlands as retention.
Discharge from impervious surfaces and developed areas.

Protect all PCAs 1-20 for a phosphorus load
prevention of 4,208 Ibs/yr (Appendix 8).

Goal No. 2 — Mitigate nonpoint sources of pollution in storm sew

ered areas and in Riparian Areas, particularly where there is current agriculture or residential/urban development.

Priority Areas for Goal No. 2 — All designated uses — Riparian Areas and storm sewered areas

Other Indigenous Aquatic Life and Wildlife:
Impaired

- Whole FTWA under 2001 TMDL for excess
algal growth, phosphorus (total); impairment in
downstream Lake Allegan

2. Nutrients (K)

Land application of manure (S)

Lack of manure management plans.

Manure management plans may not be enforced for small and
medium sized animal feeding operations.

Improper manure handling and spreading.

Establish filter strips, encourage manure
management planning and compliance with the
plan on 100% of the approximately 9,000 acres
used for manure spreading.

Stormwater runoff (P)

Discharge from impervious surfaces and developed areas.
Ineffective stormwater management.

Encourage infiltration in urban/urbanizing areas,
implement watershed focused land-use planning
and stormwater management to achieve a 100%
onsite stormwater use or infiltration.

Stormwater runoff (P)

Loss of floodplains and wetlands as retention.

Implement BMPs to reduce total FTWA urban
loading of phosphorus by 2,259 Ibs/yr (Appendix
8).

Septic system failures and illicit
connections (S)

Improperly designed, installed, and maintained septic systems.

Unknown illicit connections.

Identify and correct 100% of illicit connection in
the FTWA, repair or replace aging septic
systems and recommend regular maintenance
of systems.

Streambank/shoreline modification

(S)

Lack of riparian vegetation.

Inadequate soil erosion and sedimentation control.

Flashy flows from changes in land use and lack of stormwater
controls.

Stabilize stream flows to moderate hydrology,
reduce suspended solids, and maintain the
floodplain.

Streambank/shoreline modification

(S)

Lack of riparian vegetation.

Inadequate soil erosion and sedimentation control.

Flashy flows from changes in land use and lack of stormwater
controls.

Inventory shoreline sites and implement BMPs
to reduce total FTWA urban loading of
phosphorus by 2,259 Ibs/yr (Appendix 8).

1. Sediment (K)

Stormwater runoff (P)

Discharge from impervious surfaces and developed areas.
Ineffective stormwater management.

Encourage infiltration in urban/urbanizing areas,
implement watershed focused land-use planning
and stormwater management to achieve a 100%
onsite stormwater use or infiltration.

Stormwater runoff (P)

Loss of floodplains and wetlands as retention.

Implement BMPs to reduce total FTWA urban
loading of phosphorus by 2,259 Ibs/yr (Appendix
8)




Designated Use and Status

Ranked*
Pollutants and
Impairments to
Designated
Uses

Sources

Causes

Objectives (based on resource review and
loadings)

Cropland erosion (S)

Conventional tillage practices.
Plowing adjacent to water bodies.

Encourage filter strips, cover crops, reduced
tillage; implement watershed focused land use
planning. Reduce total FTWA agricultural
phosphorus loading by 2,549 Ibs/yr (Appendix
8).

Road and bridge crossings (S)

Undersized culverts, poorly designed and maintained crossings.

Repair identified problem sites for phosphorus
load reduction of 80 lbs/yr (Appendix 8).

Streambank/shoreline modification

(S)

Lack of riparian vegetation.

Inadequate soil erosion and sedimentation control.

Flashy flows from changes in land use and lack of stormwater
controls.

Stabilize stream flows to moderate hydrology,
reduce suspended solids, and maintain the
floodplain.

Streambank/shoreline modification

(S)

Lack of riparian vegetation.

Inadequate soil erosion and sedimentation control.

Flashy flows from changes in land use and lack of stormwater
controls.

Inventory shoreline sites and implement BMPs
to reduce total FTWA urban loading of
phosphorus by 2,259 Ibs/yr (Appendix 8).

Coldwater Fishery: Threatened

1. Sediment (K)

Stormwater runoff (P)

Discharge from impervious surfaces and developed areas.
Ineffective stormwater management.

Encourage infiltration in urban/urbanizing areas,
implement watershed focused land-use planning
and stormwater management to achieve a 100%
onsite stormwater use or infiltration.

Stormwater runoff (P)

Loss of floodplains and wetlands as retention.

Implement BMPs to reduce total FTWA urban
loading of phosphorus by 2,259 Ibs/yr (Appendix
8)

Cropland erosion (S)

Conventional tillage practices.
Plowing adjacent to water bodies.

Encourage filter strips, cover crops, reduced
tillage; implement watershed focused land use
planning. Reduce total FTWA agricultural
phosphorus loading by 2,549 Ibs/yr (Appendix
8).

Road and bridge crossings (S)

Undersized culverts, poorly designed and maintained crossings.

Repair identified problem sites for phosphorus
load reduction of 80 lbs/yr (Appendix 8).

4. Temperature

(S)

Lack of riparian habitat or habitat
modification

Due to agriculture and urban land use and development

Protect all PCAs 1-20 for a phosphorus load
prevention of 4,208 Ibs/yr (Appendix 8).

3. Unstable flow

(K)

Stormwater runoff (P)

Discharge from impervious surfaces and developed areas.
Ineffective stormwater management.

Encourage infiltration in urban/urbanizing areas,
implement watershed focused land-use planning
and stormwater management to achieve a 100%
onsite stormwater use or infiltration.

Stormwater runoff (P)

Loss of floodplains and wetlands as retention.

Implement BMPs to reduce total FTWA urban
loading of phosphorus by 2,259 Ibs/yr (Appendix
8)

Streambank/shoreline modification

(S)

Lack of riparian vegetation.

Inadequate soil erosion and sedimentation control.

Flashy flows from changes in land use and lack of stormwater
controls.

Stabilize stream flows to moderate hydrology,
reduce suspended solids, and maintain the
floodplain.




Designated Use and Status

Ranked*
Pollutants and
Impairments to

Sources

Causes

Objectives (based on resource review and
loadings)

Designated
Uses
Streambank/shoreline modification | Lack of riparian vegetation. Inventory shoreline sites and implement BMPs
(S) Inadequate soil erosion and sedimentation control. to reduce total FTWA urban loading of
Flashy flows from changes in land use and lack of stormwater phosphorus by 2,259 Ibs/yr (Appendix 8).
controls.
Partial Body Contact Recreation: Threatened | 5. Land application of manure (S) Lack of manure management plans. Establish filter strips, encourage manure
Pathogens/Bact Manure management plans may not be enforced for small and management planning and compliance with the
All FTWA eria (K) medium sized animal feeding operations. plan on 100% of the approximately 9,000 acres
Improper manure handling and spreading. used for manure spreading.
Septic system failures and illicit Improperly designed, installed, and maintained septic systems. | Identify and correct 100% of illicit connection in
connections (S) Unknown illicit connections. the FTWA, repair or replace aging septic
systems and recommend regular maintenance
of systems.
Total Body Contact Recreation: Threatened 5. Land application of manure (S) Lack of manure management plans. Establish filter strips, encourage manure
Pathogens/Bact Manure management plans may not be enforced for small and management planning and compliance with the
All FTWA eria (K) medium sized animal feeding operations. plan on 100% of the approximately 9,000 acres

Improper manure handling and spreading.

used for manure spreading.

Septic system failures and illicit
connections (S)

Improperly designed, installed, and maintained septic systems.

Unknown illicit connections.

Identify and correct 100% of illicit connection in
the FTWA, repair or replace aging septic
systems and recommend regular maintenance
of systems.

Goal No. 3 — Restore natural hydrological regimes in streams and natural ecosystems within Riparian Areas where opportunities exist.

Priority Areas for Goal No. 3 — Priority conservation areas containing fens and Augusta Creek Riparian Area

Other Indigenous Aquatic Life and Wildlife:
Impaired

- Whole FTWA under 2001 TMDL for excess
algal growth, phosphorus (total); impairment in
downstream Lake Allegan

6. Habitat
fragmentation

(S)

Loss of habitat (K)

Filling and draining of wetlands.
Development of open space for agriculture and urban
development.

Identify potential restoration sites including
additional PCAs in creeks outside of original four
townships.

(K) Known

(S) Suspected

(P) Potential

* Qualitative ranking based on importance




9.2 Implementation Strategies

Table 18 is a detailed action plan with structural, vegetative and managerial tasks,
which address priority pollutants and their sources. The Action Plan is based on
designated use goals and objectives and is divided into priority areas and specific sites.
This action plan should serve as a starting point for effective implementation. The items
in the action plan should be reviewed periodically and updated as conditions change in
the watershed.

Table 18, where applicable, assigns high, medium, and low rankings to individual
waterbodies. These rankings can guide the implementation of any action and assist
stakeholders in deciding which waterbody or area to work in first. Most rankings are
self-explanatory but the following details clarify a few actions.

e Action 4 - subwatersheds with the higher densities of agricultural land use rank
higher.

e Action 5 — subwatersheds with the more manure spreading rank higher.

e Action 6 — waterbodies with higher population densities rank higher; also those
studied previously by the FTWRC rank higher than others.

e Action 10 — erosion sites with the higher potential load reductions rank higher.

e Action 12 — subwatersheds with higher known levels of concern rank higher.

Since resources will probably not be available to implement all of the tasks at once,
Table 18 provides a suggested timeframe for beginning implementation of each task.
Prioritizing the tasks will allow resources to be allocated to the tasks that address the
most important pollutants and sources first. The timeframe may be changed if resources
or opportunities become available for earlier implementation. Table 18 also provides a
cost estimate for each task and identifies the potential lead agency or individuals that
need to take action. Potential partners, funding sources and programs are listed, which
could assist with task implementation. Lastly, milestones and proposed evaluation
methods are listed for each task.
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Table 18. Four Township Watershed Area Action Plan.

Recommended Objective and Pollutant Ranked Critical and | Estimated Unit | Water Begin Lead Funding Milestones Evaluation Loading
Prioritized BMPs Priority Areas/Sites - Cost Quality Quantification
Locations Benefit
Goal No. 1 — Prevent an increase in pollutants threatening water quality by sufficiently preserving or managing natural and working lands within the Riparian Areas.
1. Conservation Protect all PCAs 1-20 for a phosphorus load High - Prairieville $1,000,000 for High in Private Nearly Near # Acres PCA loading
Easements - prevention of 4,208 Ibs/yr (Appendix 8) (habitat Creek Riparian Area first 86 acres; progress landowners complete completion of | protected,; Table A8-2.
Protect wetlands fragmentation, unstable flow, and temperature) including PCA3 50% within (unnamed); MDNRE 319 | approximatel Estimate
and adjacent PCA3 and 50% SWMLC, grant; y 43 acres of pollutant
natural lands adjacent to FTWRC $500,000 PCAS3 loading
PCA3 wetlands federal grant; increase
$500,000 By 2020: 100 prevented
landowner additional
match acres of PCA
donation preserved
Protect all PCAs 1-20 for a phosphorus load High - Augusta Creek | $2,000-$8,000 High 0-3 Private MDNRE 319, | 100 acres by # Acres PCA loading
prevention of 4,208 Ibs/yr (Appendix 8) (habitat | Riparian Area including per acre for years landowners other grants; 2015; 250 protected; Table A8-2.
fragmentation, unstable flow, and temperature) | PCAs 6, 7, 8, 9, 10, 11, | purchase;$1,00 (unnamed); landowner acres by Estimate
15 0-$6,000 for FTWRC donation 2020 pollutant
conservation loading
easement increase
prevented
Protect all PCAs 1-20 for a phosphorus load Medium - Spring Brook | $2,000-$8,000 High 3-6 Private MDNRE 319, | 100 acres by # Acres PCA loading
prevention of 4,208 Ibs/yr (Appendix 8) (habitat | Riparian Area including per acre for years landowners other grants; 2020 protected; Table A8-2.
fragmentation, unstable flow, and temperature) PCA 20; Gull Creek purchase;$1,00 (unnamed); landowner Estimate
Riparian Area including 0-$6,000 for FTWRC donation pollutant
PCAs 17, 18; Silver conservation loading
Creek Riparian Areas easement increase
prevented
Low - Comstock Creek
Riparian Areas
2. Enact or Encourage infiltration in urban/urbanizing areas, Throughout FTWA $10,000 per High in Municipalities | Municipalities, | By 2015: 2 Number of NA
improve water implement watershed focused land-use planning municipality progress MDNRE Municipalities | ordinances
quality protection | and stormwater management to achieve a 100% By 2020: 4 enacted;
related onsite stormwater use or infiltration (nutrients, Municipalities | Number of
ordinances sediment, unstable flow); Encourage filter strips, municipalities
including cover crops, reduced tillage; implement with
stormwater watershed focused land use planning. Reduce ordinances
management total FTWA agricultural phosphorus loading by

2,549 Ibs/yr (Appendix 8) (sediment)




3. Enact Encourage filter strips, cover crops, reduced Throughout FTWA $2,500 per High 3-6 Municipalities | Municipalities, | By 2015: 2 Number of NA
ordinances tillage; implement watershed focused land use municipality years MDNRE Municipalities | municipalities
protecting riparian planning. Reduce total FTWA agricultural By 2020: 4 with
buffers phosphorus loading by 2,549 Ibs/yr (Appendix 8) Municipalities | ordinances
(sediment); Encourage infiltration in
urban/urbanizing areas, implement watershed
focused land-use planning and stormwater
management to achieve a 100% onsite
stormwater use or infiltration (sediment,
nutrients); Stabilize stream flows to moderate
hydrology, reduce suspended solids, and
maintain the floodplain (nutrients)
Goal No. 2 — Mitigate nonpoint sources of pollution in storm sewered areas and in Riparian Areas, particularly where there is current agriculture or residential/urban development.
4. Install Establish filter strips, encourage manure High — Gull Creek Depends on High 0-3 Landowners Farm Bill By 2015: 4 Number of BMP loading
agricultural BMPs | management planning and compliance with the | Mouth; Upper Augusta practice years (NRCS, landowners acres; Table A3-1
plan on 100% of the approximately 9,000 acres Creek; Comstock Conservation By 2020: 8 | estimate load
BMP type used for manure spreading (nutrients, Creek Districts) landowners reduction;
-Filter Strips pathogens/bacteria); Stabilize stream flows to number of
moderate hydrology, reduce suspended solids, Medium — Gull Creek; landowners;
and maintain the floodplain (nutrients, Spring Brook; Silver before and
sediment); Creek after photos
Low — Middle Augusta
Creek
5. Develop and Establish filter strips, encourage manure High — Gull Creek $4,000 - High in Landowners Farm Bill By 2015: 4 Number of NA
implement management planning and compliance with the $10,000/plan progress (NRCS, Programs, new plans plans
manure plan on 100% of the approximately 9,000 acres Medium — Augusta (depends on Conservation Michigan developed
management used for manure spreading (nutrients, Creek Middle, Spring the number of Districts) Environmental | By 2020: all
plans pathogens/bacteria). Brook animals) Assurance farms
Program covered
Low — All other areas (technical
assistance)
6. Assess Inventory shoreline sites and implement BMPs High — Gull Lake Inventory Medium 0-3 FTWRC/GLQO | MDNRE 319 By 2015: Surveys of Depends on
stormwater to reduce total FTWA urban loading of stormwater years High ranked local BMPs
management phosphorus by 2,259 Ibs/yr (Appendix 8) Medium — Pine Lake, conveyances; lake community implemented
needs at built-out (nutrients, sediment, unstable flow) Upper Crooked Lake, | estimate loads; complete satisfaction following
lakes Sherman Lake sample; inventory; Table
prioritize - By 2020: A3-1
Low — Other $100,000 per Medium
developed/developing | large lakes, less ranked lakes
lakes for smaller complete




7. Utilize Implement BMPs to reduce total FTWA urban Throughout FTWA Depends on High in Municipalities, | Municipalities, ongoing Number of BMP loading
stormwater BMPs | loading of phosphorus by 2,259 Ibs/yr (Appendix practice progress Drain and MDNRE 319 municipalities Table A3-1
8) (nutrients, sediment, unstable flow); Stabilize Road using
BMP type stream flows to moderate hydrology, reduce Commission practices;
-Dry detention suspended solids, and maintain the floodplain Estimate of
-Wet retention (nutrients, sediment, unstable flow) pollutant
-Swales loading
- Rain Garden reduction;
-Constructed before and
Wetlands after photos
8. Identify and Identify and correct 100% of illicit connection in Throughout FTWA $500-$5,000 Medium in Road and Drain Ongoing Number of NA
correct illicit the FTWA, repair or replace aging septic (none known at per site progress Drain Commission, connections
discharges to systems and recommend regular maintenance present) Commissions | Municipalities, or discharges
surface waters of systems (nutrients, pathogens/bacteria) per IDEP; Road identified and
County Health | Commission corrected
Deparment
9. Support Encourage infiltration in urban/urbanizing areas, Throughout FTWA $2,000/county High 0-3 Municipalities, In-Kind Allegan Number of NA
municipal lawn implement watershed focused land-use planning years FTWRC, Donations done; 1 counties with
fertilizer and stormwater management to achieve a 100% partners county in 2 rules
phosphorus onsite stormwater use or infiltration (nutrients) years; 2in 3
restrictions years
Statewide
action
pending
10. Identify and Repair identified problem sites for phosphorus High — Bendere Rd. at | $5,000-$15,000 | Medium in County road Road 2 sites by Number Erosion site
correct problem load reduction of 80 Ibs/yr (Appendix 8) Little Long Lake; per site progress | commissions, | Commission, 2015; all corrected,; loading Table
road/stream (sediment) Hickory Rd. at FTWRC, municipalities known Estimate A8-4
crossings Prairieville Cr. citizen referrals problem sites load
by 2020 reduction;
Medium — Silver Creek before and
at Riverview Dr. (2010 after photos
culvert replacement
pending); 45th St
between C and B Ave.
crossing Augusta
Creek
Low — other sites
11. Promote Identify and correct 100% of illicit connection in Throughout FTWA $200- Medium in County Health | USDA Rural By 2020: 4 Number of NA
identification and the FTWA, repair or replace aging septic $6,000/system progress | Department, Development systems systems;
correction of systems and recommend regular maintenance citizen referrals estimate load
of systems (nutrients, pathogens/bacteria) reduction

failing septic
systems




12. Conduct Identify and correct 100% of illicit connection in High — Gull Creek, $100 per NA in FTWRC, Grants By 2012 Statistically NA
additional the FTWA, repair or replace aging septic Augusta Creek sample progress GLQO, establish significant
pathogen genetic systems and recommend regular maintenance Kalamazoo baseline baseline of
source tracking of systems (nutrients, pathogens/bacteria); Medium — Spring Brook County pathogen
studies Establish filter strips, encourage manure load
management planning and compliance with the Low — Comstock established
plan on 100% of the approximately 9,000 acres Creek, Silver Creek
used for manure spreading (nutrients,
pathogens/bacteria).
13. Promote use Encourage infiltration in urban/urbanizing areas, Throughout FTWA $100 per public | Medium 0-3 County, Grants Ongoing - Annual NA
of household implement watershed focused land-use planning service years FTWRC annual release
hazardous waste | and stormwater management to achieve a 100% message reminders to
collection onsite stormwater use or infiltration (nutrients, stakeholders
other); ldentify and correct 100% of illicit
connection in the FTWA, repair or replace aging
septic systems and recommend regular
maintenance of systems (nutrients,
pathogens/bacteria, other)
14. Promote Encourage infiltration in urban/urbanizing areas, Throughout FTWA Cost per kit Low 0-3 County Health | General funds Ongoing Number of NA
private drinking implement watershed focused land-use planning years Department promotion kits utilized
water well testing | and stormwater management to achieve a 100% annually
onsite stormwater use or infiltration (nutrients);
Identify and correct 100% of illicit connection in
the FTWA, repair or replace aging septic
systems and recommend regular maintenance
of systems (nutrients, pathogens/bacteria)
Goal No. 3 — Restore natural hydrological regimes in streams and natural ecosystems within Riparian Areas where opportunities exist.
15. Prairie fen Identify potential restoration sites including PCAs containing fens $2,000-$8,000 Low 0-3 FTWRC Grants; Add a Added area NA
management additional PCAs in creeks outside of original four per acre for years landowner management
townships. (habitat fragmentation) purchase;$1,00 match area by 2015
0-$6,000 for
conservation
easement
16. Dam Identify potential restoration sites including Small dams along $50,000 — Low 3-6 FTWRC Grants; 2 dams by Dams NA
removals additional PCAs in creeks outside of original four Augusta Creek $250,000 per years landowner 2020 removed;
townships. (habitat fragmentation) dam match before and
after photos
17. Upland prairie Identify potential restoration sites including Augusta Creek $3,100 - Low 0-3 FTWRC Grants; Add a Added area NA
restoration additional PCAs in creeks outside of original four MDNRE land $10,000 per years landowner management
townships. (habitat fragmentation) acre (source match area by 2015
Prairie
Restoration
Inc.)

BMP Best Management Practice, PCA Priority Conservation Area, SWMLC Southwest Michigan Land Conservancy, FTRWC Four Township Water Resources Council, MDNRE Michigan Department of Natural Resources and Environment
FTWA Four Township Watershed Area, NRCS Natural Resource Conservation Service, GLQO Gull Lake Quality Organization, NA — not applicable/available




Goals for Desired Uses

In addition to the Designated Uses established by state and federal water quality
programs, stakeholders identified several Desired Uses for the FTWA. Desired uses
are based on factors important to the watershed community. Desired uses may or may
not have a direct impact on water quality. Table 19 lists the Desired Uses identified
through stakeholder input and research.

101



Table 19. Four Township Watershed Area Desired Uses

FTWA Desired Use

General Definition

Coordinated development

Promote and achieve the environmental
and economic benefits of planned
communities through coordinated land use
planning and low impact
development/green infrastructure

Intact habitat for native aquatic and
terrestrial wildlife

Protect and enhance the habitats on which
indigenous, threatened, and endangered
species depend

Open Space and Agricultural Land

Develop a green infrastructure network
consisting of natural, open and working
lands to maintain a viable farming
economy, maintain the rural character of
communities, and maintain the natural
ecosystem functions provided by
woodlands, wetlands, and other natural
areas

Groundwater Resources Protection

Protect groundwater recharge and
wellhead areas from contamination and
overdrafting

Appropriate recreational use and
infrastructure

Ensure that recreational activities are
protective of natural features and enhance
pollution prevention

Watershed monitoring efforts

Continue and increase monitoring efforts
to better understand issues in the FTWA
and to create baselines for future
reference

Watershed Organization

Maintain and refine an organization to
coordinate implementation of the
watershed management plan especially
educational tasks (Appendix 9)

The following objectives were developed to address the desired uses identified by
stakeholders. Though the remainder of the watershed plan focuses on designated uses
and objectives for their maintenance and restoration, the following desired use
objectives are also highly related to ensuring a healthy watershed. Many of these
objectives relate to education and outreach needs detailed later in this plan.

Coordinated land use planning in the FTWA.

1. Periodically review local plans, ordinances and regulations addressing
stormwater management, non-point source pollution and related water quality

and natural resource issues
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2. Promote uniform set back requirements along lakes, streams, rivers and
wetlands

3. Apply model language for development standards and ordinances

4. Maintain resource maps for planning officials

5. Gain local commitments to consider the watershed context in planning efforts
and to recognize stormwater planning early in site planning and evaluation

6. Conduct technical workshops and provide technical assistance throughout the
watershed regarding the importance of coordinated watershed and land use
planning

Protected habitat for native aquatic and terrestrial wildlife
1. Continue to implement PCA protection
2. Minimize modification of sensitive habitat areas such as stream corridors

Protected groundwater resources
1. Support community well head protection programs
2. Review water withdrawal applications using the Michigan Groundwater
Withdrawal process
3. Develop strategies to prevent increased impervious surfaces in high recharge
areas and to restore areas with high recharge potential, as appropriate

Improved recreation infrastructure along waterways while respecting natural features
1. Encourage coordinated recreation planning that promotes sustainable uses of
natural resources and protects the unigue natural features of FTWA communities
2. Educate boaters about limiting the movement of invasive species

Continued/increased watershed monitoring efforts
1. Continue partnerships with agencies to refine and implement a monitoring
strategy to examine the current quality of the river as well as to monitor changes
over time
2. Encourage programs for testing of private drinking water wells

A sustainable organization to coordinate and implement the watershed management
plan and to instill a sense of stewardship by carrying out actions in the FTWA education
plan (Appendix 9).
1. Partner with other organizations to coordinate and implement watershed efforts
2. Maintain existing partnerships radiating from the FTWRC

9.3 Information and Education

The structural, vegetative and managerial tasks listed in the action plan are voluntary.
Therefore, individuals, before they are motivated to action, will need to understand the
watershed concerns and how their actions can play a role in protecting water quality. An
Information and Education (I&E) plan was developed to offer a strategy for informing
and motivating responsible parties to implement the tasks listed in Table 18. The I&E
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plan provides goals and outlines the relationship between target audiences, watershed
issues and outreach activities (Appendix 9).

9.4 Planning and Studies
In some areas, further study and investigation, as well as subwatershed planning may
be needed before more specific recommendations can be made.

Wetland restoration and protection activities are clearly important in the FTWA. A
targeted wetland restoration and protection project based on the Landscape Level
Wetland Functional Assessment in conjunction with an educational campaign to
landowners and municipal officials would be extremely helpful in advancing the wetland
related tasks in the action plan. MDNRE performs landscape level analysis to better
understand the functions of existing and lost wetlands. The results from such analysis
can be utilized to locate wetlands with important functions such as protecting water
quality, providing habitat and reducing flood impacts in the watershed. The results can
help pinpoint potential restoration, enhancement, and protection activities to appropriate
areas of the watershed that are most in need of a particular wetland function. These
functions include 1) surface-water detention 2) streamflow maintenance 3) nutrient
transformation 4) sediment and other particulate retention 5) shoreline stabilization 6)
provision of fish and shellfish habitat 7) provision of waterfowl and waterbird habitat 8)
provision of other wildlife habitat, and 9) conservation of biodiversity (rare or imperiled
wetland habitats in the local region with regional significance for biodiversity).
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10 Evaluation

An evaluation process will determine if the plan implementation is effective and if
improvements in water quality are being achieved. Measuring improvements and
sharing results will increase community support for plan implementation. The level of
evaluation and the methods utilized will largely be dependent on the existence of a
sustainable watershed organization being able to carry out the proposed evaluation
methods and on the amount of resources and funding available. Lastly, this Watershed
Management Plan should be reviewed and updated periodically.

10.1 Knowledge and Awareness

The first level of evaluation is documenting a change in knowledge or increase in
awareness. Measures and data collection for this level can take place in three specific
ways:

1. A pre- and post-test of individuals at workshops focused on specific water quality
issues in the FTWA. This should be an on-going activity.

2. The tracking of involvement in a local watershed group or increases in
attendance at water quality workshops or other events. This should be an
on-going activity.

3. A large-scale social survey effort of the FTWA population to understand
individual watershed awareness and behaviors impacting water quality. Surveys
are expensive, so this level of evaluation will not be able to happen until funding
is secured. This type of action is often conducted by universities with this
expertise (e.g., graduate program level or above).

Additional evaluation methods for measuring and tracking knowledge and awareness
can be found in the Information and Education Plan in Appendix 9.

10.2 Documenting Implementation

The second level of evaluation is BMP adoption or implementation. The measurement
is mostly a documentation of successful implementation. The evaluation will involve
identifying and tracking individuals, organizations and governmental units involved in
implementing and adopting BMPs whether they be structural, vegetative or managerial.
Data about the BMP implementation can be gathered simply through tracking the
number of BMPs installed or adopted. This evaluation should be done annually.

Table 18 has milestones and specific evaluation methods proposed for measuring the
progress of BMP implementation and improvements to water quality for each task in the
FTWA action plan. The action plan should be reviewed at least annually to ensure
progress is being made to meet the milestones. During the annual review, the action
plan should be updated as tasks are completed and as new tasks are identified.

10.3 Monitoring Water Quality

Another level of evaluation is documenting changes in water quality through monitoring.
The monitoring of water quality is a very complex task, which involves gathering data
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from a number of sources. Periodic assessments of the water quality in the FTWA are
conducted as part of the State of Michigan 5-year basin monitoring rotation conducted
by the MDNRE Surface Water Assessment Section. The last basin rotation occurred
during the 2009 field season and the report should be released in late 2010. Local
efforts to monitor water quality include those of lake associations, drain commissioners,
the Kalamazoo County Health Department, and the FTWRC. Combining data gathered
under these programs, with other periodic water quality assessments will provide a
picture of water quality in the watershed. Table 20 details monitoring components for
prioritized pollutants and suggests evaluation criteria in light of current conditions.
Table 21 catalogs current monitoring programs in the FTWA.

A targeted study of loading sources at built out lakes is of interest to several partners in
the FTWA. Action item number 6, Table 18, captures this interest. Several partners
have suggested the following model targeted for the highest priority lake, Gull Lake. A
successful future study could serve as a model for similar targeted investigations of
other built out priority lakes.

The team would like to: 1) conduct a detailed field inventory of stormwater conveyances
into Gull Lake; 2) estimate specific and individual drainage stormwater footprint loads;
3) strategically sample the most potentially significant discharges to establish current
loading conditions and pre-BMP installation loads (for later comparison to post-BMP
loads); 4) prioritize installation needs and prepare BMP designs for priority sites for
future installation when funding is available. Sampling sites (up to 8 total) are based on
ongoing monitoring efforts of the Gull Lake Quality Organization and include:

* Bay area including Marina

* Gull Lake Country Club

* Gull Lake Ministries

* Prairieville Twp. Boat Launch

* GullIsland Parking Area
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Table 20. Monitoring Components and Evaluation Criteria for Four Township Watershed Area.

Prioritized Monitoring Potential Schedule for Units of Current Conditions Evaluation Criteria
Impairment, | Components | Parties to Implementation | Measurement
Source, or Implement
Cause Monitoring
1. Sediment | Substrate MDNRE, Long term Degree of Not known, baseline needed Maintain or reduce
embedded- FTWRC, (Assess in 2014 | embeddedness embeddedness
ness GLQO, MSU | and every 5
years after)
Macro- MDNRE, Long term Numerical score | Excellent (Gull, Augusta Creeks), Maintain “excellent”
invertebrate FTWRC, (Assess in 2014 | based on Acceptable (Springbrook, scores, increase
sampling MSU and every 5 quantity and Comstock Creeks) — (MDEQ scores for
years after) diversity 2005); Acceptable (Silver Cr.) — “acceptable” stream
MDEQ 2000) stretches
2. Nutrients Water quality MDNRE, Long term Water quality Local excess phosphorus not Monitor and track
FTWRC, (Assess in 2014 | rating evident however the area is part of | aquatic plant growth;
GLQO, MSU | and every 5 a phosphorus TMDL, requiring monitor and track
years after) reductions phosphorus levels in
FTWA lakes; monitor
and track conditions in
Lake Allegan
3. Unstable USGS flow USGS, Short term Cubic feet per Flow gauges record hydrographs Document reduction of
Flow gauge data MDNRE, (2011) and second during storm events, with peak peak flows and
MSU annually flows and durations duration; track
thereafter flashiness
4, Water MDNRE, Short term Degrees Coldwater designated streams Maintain average
Temperature | temperature County (2011) and present temperatures cold
Health annually enough to support
Department, | thereafter trout populations on
FTWRC, 100% of designated
GLQO, MSU coldwater streams
5. Water quality | County Ongoing Bacteria counts | Exceedances have occured in Meet WQS for full and
Pathogens, Health per 100ml water | surface water samples of Augusta | partial body contact
Bacteria Department, and Prairieville Creeks (FTWRC 100% of the time
FTWRC, 2010). Average E. coli 2001-2008:
GLQO, MSU Spring Brook (233); Augusta Creek

(223); Prairieville Creek (165);
Little Long Lake Outlet (148); Gull
Creek (94). Kalamazoo County
(2009)

107




Water quality FTWRC, Ongoing Genetic Source | No current indication of human or Meet WQS for full and
GLQO, MSU Tracking livestock sources at tested sites partial body contact
100% of the time
6. Habitat Wetland MDNRE, Long-term Acres of and Wetland loss evident due to Increase permanently
Fragment- inventory and | SWMLC, (2015) photos of agricultural and urban development | protected lands
ation assessment FTWRC wetlands
and protected;
conservation records of
easements conservation
easements
MDNRE MDNRE Long term Habitat Excellent — Non-impaired Maintain or increase
habitat survey (Assess in 2014 | evaluation score | (Springbrook, Gull, Augusta scores until 100% of
and every 5 Creeks), Good — Slightly impaired locations score

years after)

(Augusta, Comstock Creeks) —
(MDEQ 2005); Good — Slightly
impaired (Silver Cr.) — MDEQ
(2000)

“excellent” or “good”

SWMLC Southwest Michigan Land Conservancy
FTRWC Four Township Water Resources Council

MDNRE Michigan Department of Natural Resources and Environment
FTWA Four Township Watershed Area

GLQO Gull Lake Quality Organization
MSU Michigan State University
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Table 21.Environmental Monitoring Summary.

Organization | Monitoring Site Type of Analysis | Protocol Current Recommended Test Agent
Monitoring Future Monitoring
MDNRE Basin rotation stream Macroinvertebrate | MDNRE Conducted in 2009 | Once every 5 years MDNRE
sites change from year survey Protocol (2014)
to year Procedure 51
Habitat survey USEPA Rapid | Conducted in 2009 | Once every 5 years MDNRE
Bioassess- (2014)
ment
Water Chemistry MDNRE No current routine As needed based on MDNRE
TP, TN, DO, monitoring in identified concerns
Metals FTWA
E. coli E. coli No current routine As needed based on MDNRE
MPN/100m| monitoring in identified concerns
FTWA
MDNRE and | Kalamazoo River TP MDNRE Monthly grabs Monthly MDNRE and
TMDLIC mainstem sampling during growing Wastewater
points between season since 2001 Treatment
Galesburg and Lake Facility Labs
Allegan (inflows and
outflows of reservoirs
and road crossings);
also in reservoir
sampling
MDNRE Augusta Creek and Gull | Temperature Handheld Last monitored Per MDNRE MDNRE
Fisheries Lake Outlet (2001), temperature 2000 assessment schedule
Silver Creek and Spring probe
Brook (2000) per Wesley
(2005)
Augusta Ck. (Wesley, Fishery survey MDNRE Last monitored Per MDNRE MDNRE
2005), Gull Lake early 1990's assessment schedule
(Dexter, 1991), Spring
Brook (Dexter, 1992),
Silver Creek (Dexter
1993)
County Public beach — Ross E. coli E. coli Weekly during Weekly during annual | Kalamazoo
Health Township Park, Robert MPN/100ml annual use season | use season County Health
Department Morris Park since 2001 Department
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Organization | Monitoring Site Type of Analysis | Protocol Current Recommended Test Agent
Monitoring Future Monitoring
Streams — Spring Brook, | E. coli E. coli Weekly during Weekly during annual | Kalamazoo
Augusta, Gull Creeks MPN/100ml annual use season | use season County Health
Department
All listed above Water quality County Weekly during Weekly during annual | Kalamazoo
parameters annual use season | use season County Health
temperature, DO, Department
pH, conductivity,
turbidity
FTWRC and | Streams — Prairieville E. coli E. coli Current agreement | Monthly sampling Kalamazoo
GLQO Creek (2 sites), Augusta MPN/100ml and grant during use season County Health
Creek (4 sites in Barry supplements Department
Co.) Kalamazoo County
monitoring, monthly
Lake — Little Long since 2008
Augusta and Prairieville | Genetic source MSU Water Kalamazoo 1-2 additional field FTWRC and
Creeks tracking of E. coli, | Quality, Community seasons during use GLQO
Enterococci, Environmental | Foundation Grant season during dry and
Clostridium and Molecular | provided resources | wet weather
perfringens Microbiology for sampling conditions
(bacteria) and Lab program in July and
Coliphage (a virus October 2009
that grows on E.
coli.
None at this time Low flow Flow meter, Not monitored Annual during historic | FTWRC,
conditions USGS low flow months in volunteers
protocol coldwater streams
Prairieville Creek,
Augusta Creek, Spring
Brook, Silver Creek
GLQO and Several inflows to Gull SRP, TP, TDP, MSU Growing season Continue same GLQO
MSU Lake: Gull Lake, Miller Ammonia, about every 2 frequency

Lake outflow, Little Long
Lake outflow, Prairieville
Ck. at M-43,
Wintergreen Lake
outflow, Whites Lake
north end, Country Club
ditch

Chloride, Nitrate,
Sulfate,

temperature, pH,
DO, conductance

months between
2005-2009
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Organization | Monitoring Site Type of Analysis | Protocol Current Recommended Test Agent
Monitoring Future Monitoring
MSU Gull Lake, Wintergreen Light, temperature, | MSU; CLMP Since 2005 Continue same MSU
Litchman Lake DO, conductivity, sampled weekly frequency
laboratory pH, chlorophyli, from ice out until
blue green algae November;
concentration, P, Wintergreen Lake
TN, Microcystis, sampled every two
zooplankton; weeks
secchi
MSU Gull Lake inflow and Nutrients, MSU Sampled 4-5 times | Continue same MSU
Hamilton outflow dissolved ions, during summer frequency
laboratory discharge, since 2005
temperature
Gull Lake Zebra mussels MSU Periodic sampling Continue same MSU
and chlorophyll, P, frequency
N, Microcystis
MSU LTER Prairieville Creek, Gull Nutrients and MSU LTER Periodic sampling Continue same MSU
Creek at M-96, Spring dissolved ions since 1999 frequency
Brook at DE Ave.,
Augusta Creek at Mann
Rd., and groundwater at
the Kellogg Bio Station
USGS Augusta Creek Discharge USGS Ongoing daily Continue same USGS
frequency
All Built out lakes Stormwater Modeling; NA Targeted study over 1- | All
pollutant loading runoff loading 2 seasons at high
estimates priority sites
using MDNRE
Pollutants
Controlled;
targeted
monitoring

TP — Total phosphorus, TN — Total nitrogen, DO — Dissolved oxygen, SRP — Soluble reactive phosphorus, TDP — Total dissolved phosphorus
FTRWC Four Township Water Resources Council
MDNRE Michigan Department of Natural Resources and Environment
FTWA Four Township Watershed Area
GLQO Gull Lake Quality Organization
MSU Michigan State University — researchers

USEPA United Stated Environmental Protection Agency
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CLMP — Cooperative Lakes Monitoring Program
LTER — Long Term Ecological Research

Data sources online:

MDNRE surface water data: http://www.michigan.gov/deq/0,1607,7-135-3313 3686 3728---,00.html.
Kalamazoo County data: http://www.kalcounty.com/eh/lake-stream-monitoring.php
USGS data: http://waterwatch.usgs.gov/
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Two additional monitoring efforts should be considered including: 1) Low flow
monitoring for new water withdrawal permit process; and, 2) Continued E.coli monitoring
in cooperation with research institutions and Kalamazoo County.

10.4 Estimating Pollutant Load Reductions

The last level of evaluation is to estimate a reduction in pollutant loadings. A pollutant
loading is a quantifiable amount of pollution that is being delivered to a water body.
Pollutant load reductions can be calculated based on the ability of an installed BMP to
reduce the targeted pollutant. Pollutant loading calculations are best used at specific
sites where structural BMPs are installed and detailed data about the reduction of
pollutants can be gathered. Specific pollutant load reduction calculations should be
completed for structural BMPs when they are proposed and installed (Appendix 8).

In Table 18, under the last column (proposed evaluation methods), pollutant loading
reduction calculations are suggested for evaluating several tasks in the action plan.
These tasks typically include: protecting and restoring wetlands and sensitive lands,
correcting failing septic systems, installing agricultural BMPs, utilizing urban stormwater
BMPs, correcting livestock problem sites and correcting road/stream crossing problem
sites. The other items in the action plan (Table 18) either deal with hydrological
modifications or they are proactive and preventative measures (planning and rules).
Estimating pollutant loads and load reductions for these types of practices often is not
feasible. Appendix 8 includes estimates of pollutant loads prevented by preserving and
protecting natural lands.

10.5 Evaluating the Watershed Management Plan

The watershed management plan should be reviewed and updated as needed. The

FTWRC should take the lead in the management and action plan review process. As

general guidance, the review should at a minimum include the following updates:

Land Cover — at a minimum every 10 years

Demographics — with every new US Census

Future Growth and Development — every 5-10 years

Local Water Quality Protection Policies — every 3 years

Water Quality Summary — every two years with the release of MDEQ Integrated

Reports

e Scheduled TMDLs — every two years with the release of MDEQ Integrated
Reports or when a TMDL is completed

e Prioritization of areas, pollutants and sources — every 5-10 years

e Goals and Objectives — every 5-10 years

e Implementation (Action) Strategy — review annually and update as needed
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