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Introduction 

PROJECT BACKGROUND 

In 1990, the Hamlin Lake Improvement Board was established in accordance with Michigan’s Natural 
Resources and Environmental Protection Act to develop and oversee implementation of a management plan 
for Hamlin Lake. The lake board includes the Mason County Drain Commissioner. a Mason County 
Commissioner. representatives from Hamlin and Victory Townships, a representative from the Michigan 
Department of Environmental Quality, and a Hamlin Lake resident. 

In 1991, the Lake Board received a U.S. Environmental Protection Agency (EPA} Clean Lakes Program grant 
for a Phase 1 Diagnostic-Feasibility Study of Hamlin Lake. The grant was matched with local funds derived 
from the Michigan Recreational Improvement Fund end Hamlin Lake residents. Phase 1 study findings 
indicated that Hamlin Lake was at a threshold and that management of the watershed to reduce pollution 
inputs was critical to preserving lake water quality (Appendix A). As part of the Phase 1 study, a 
comprehensive management plan was devised for Hamlin Lake. The Plan includes: 

• A pollution prevention program consisting of:  The development of a geographic information system 
(GIS) to identify environmentally sensitive areas in the watershed, land use planning and zoning, 
wetland protection, and acquisition of conservation easements over wetland sensitive lands. 

• A pollution reduction program consisting o1:   Shore lands management, the implementation of best 
management practices on agricultural lands in the watershed, and stabilization of eroding streambanks. 

• Water Quality monitoring to better document baseline water quality conditions in Hamlin Lake. 

In 1993 and 1994, Clean Lakes Program 2 funds were awarded to implement the plan, and local matching 
funds were obtained through the Michigan Recreational Improvement Fund and special assessment of Hamlin 
Lake. The purpose of this report is to provide a summary of information collected as part of the project and to 
discuss specific elements of the management plan. 

LAKE AND WATERSHED PHYSICAL 

CHARACTERISTICS 

Hamlin Lake is located in western Mason County adjacent to the shoreline of Lake Michigan (T19-20N, 
R17•18W: Figure 1). 
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Figure 1 Project location map 

. 

 

A summary of the physical of the lake and its watershed is provided in Table 1. 
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Table 1 Hamlin Lake Physical Characteristics1
 

Lake Surface Area 4,990 Acres 

Maximum Depth 79 Feet 

Mean Depth 17.1 Feet 

Lake Volume 85,290 Acre-Feet 

Shoreline Length 32 Miles 

Shoreline Development Factor 3.2 

Lake Summer Elevation 594.2 Feet 

Lake Winter Elevation 592.2 Fee1: 

Watershed Area 178 Square Miles 

Ratio of Lake Area to Watershed Area 1:23 

Watershed Land Uses Acres Percent of Total 

Forest/Open 76,943 67% 

Wetland 20,201 18% 

Agricultural 14,504 13% 

Urban 2,415 2% 

Total Acres 114,063 100% 

Square Miles 178  

1Shoreline length, lake elevations, watershed and lake areas were determined by examining 
United States Geological Survey topographic maps of the Hamlin Lake area (scale: 1” = 
2,000’). Lake volume, maximum and mean depths were derived from a depth contour map of 
Hamlin Lake (Michigan Conservation Department, 1932). Michigan Resource Information 
System (MIRIS) data, aerial photography of Mason County (1994), U.S. Fish and Wildlife 
Service National Wetland Inventory Maps, and U.S. Department of Agriculture hydric soils 
data were utilized to delineate land cover. 

 

Hamlin lake. as it exists today, was formed by the construction of a dam in the early 1900's, which impounded 
waters of the Big Sable River.  The lake is divided into two distinct basins, Upper Hamlin is relatively shallow 
and has along narrow configuration, while the lower basin is larger and considerably deeper (Figure 2).  Hamlin 
Lake has a long convoluted shoreline. Several bayous exist where small tributaries drain to the lake along the 
upper basin and the east shore of the lower basin.  Remnant tree stumps in the bayou areas and shallow 
bottomlands of Hamlin Lake indicate these areas were formerly uplands which were inundated after 
construction of the dam. 
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Figure 2 Lake depth contour map 

 

 

 

Dorr and Eschman (1970) described the geologic history of Hamlin Lake as follows: 

Hamlin Lake, on Big Sable Point north of Ludington, is fed by four streams. Sig Sable River enters an 
embayment that, in turn, drains through narrows at A [Figure 3] into Hamlin Lake. Other much smaller 
streams enter embayments and thence flow into Hamlin Lake at B, C, and D. Another embayment, not 
joined to Hamlin lake, is seen at E. Formerly, the Lake Michigan shoreline extended dong the Lines A, 
B, C, D, and E. Then hooked spits grew out from the shore above A and below E, probably fed by sand 
carried into the main lake by major rivers at those two points. Spit growth produced two "arms” that 
enclosed Lake Hamlin, first as a bay and then as a separate lake. High dunes related to Glacial Lake 
Nipissing grew atop the spits. completing the closure. 
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Figure 3 Hamlin Lake geological history 

                                           A➔ 

 

                                           B➔ 

 

 

                                           C➔ 

 

                                           D➔ 

 

 

 

                                           E➔ 

 

The Hamlin Lake watershed is 178 square miles in area, a land area approximately 23 times the size of the 
lake.  Generalized land cover in the watershed is depicted in Figure 4.  The predominant land cover in the 
watershed is forest.  Agricultural activity is concentrated largely in the southwest portion of the watershed. Most 
of the wetlands in the watershed are contiguous to the Big Sable River and the smaller tributaries which drain 
to Hamlin Lake.  With the exception of a portion of the west shore of Lower Hamlin which is state-owned land, 
most of the shoreline of Hamlin Lake has been developed for single-family residential and resort use. 
Currently, over 1,200 seasonal and year-round dwellings border the lake. 

Soils in the upper potions of the Hamlin Lake watershed are primarily sands and gravels which have a low 
runoff potential and a high infiltration capacity. The soils in the lower portion of the watershed closer to the lake 
tend to have a greater runoff potential and a more moderate infiltration capacity (Figure5). This is noteworthy 
from a management perspective in that the amount of surface runoff contributed from the forested areas in the 
upper portions of the watershed is minimal, while runoff and Pollution loadings from agricultural lands and 
residential development in closer proximity to the lake are Potentially much more significant. 

Figure 3.  Hamlin Lake geological history 
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Figure 4 Hamlin Lake watershed generalized land cover 
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Figure 5 Hamlin Lake watershed hydrologic soil types  
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Note 

Hydrological soils groups are categorized by the U.S.D.A., 
Soil Conservation Service. A complete list can be found in 
Technical Release 55 "Urban Hydrology for Small 
Watersheds."   Soil hydrologic characteristics are described 

as follows: 

Group A - Soils have low runoff potential and high infiltration 
rates even when thoroughly wetted. They consist chiefly of 
deep, well to excessively drained sands or gravels and have 

a high rate of water transmission (greater than 0.30 in./hr.). 

Group B - Soils have moderate infiltration rates when 
thoroughly wetted and consist chiefly of moderately deep to 
deep, moderately well to well drained soils with moderately 
fine to moderately coarse textures.  These soils have a 
moderate rate of water transmission (0.15-0.30 in./hr.). 

Group C - Soils have low infiltration rates when thoroughly 
wetted and consist chiefly of soils with a layer that impedes 
downward movement of water and soils with moderately fine 
to fine texture.   These soils have a low rate of water 
transmission (0.05-0.15 in./hr.). 

Group D - Soils have high runoff potential. They have very 
low infiltration rates when thoroughly wetted and consists 
chiefly of clay soils with a high swelling potential, soils with a 
permanent high water table, soils with a clay pan or clay 
layer at or near the surface, and shallow soils over nearly 
impervious material.  These soils have a very low rate of 
water transmission (0-0.05 in./hr.). 

Drainage and Group D Soils: 

Some soils in the list are in Group D because of a high 
water table that creates a drainage problem.  Once these 
soils are effectively drained, they are 'placed in a different 
group.  For example, Ackerman soil is classified as A/D.  
This indicates that the drained Ackerman soil is in Group A 
and the under drained soil is in Group D 

 

 

.
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Hamlin Lake Management Plan 
The Hamlin Lake Management Plan was initiated in 1993 and continued through 1998.  The plan 
includes the flowing key elements: 

• Shore lands Management and information Dissemination 

• Geographic information System Mapping and Analysis 

• Land Use Planning and Zoning  

• Wetland Protection 

• Agricultural Best Management Practices 

• Streambank Stabilization 

• Conservation Easements Acquisition  

• Water Quality Monitoring 

To facilitate discussion, specific elements of the management plan are discussed separately as follows. 

SHORE LANDS MANAGEMENT AND 

INFORMATION DISSEMINATION 

As noted by the EPA, education is an integral part of what makes a successful project: 

[Public support is the engine that drives protection of the environment.  But public support 
depends upon public awareness, involvement, and education.  Water shed awareness 
campaigns and education programs can help people who live, work, and recreate in a 
watershed understand what the problems re and how they can help remedy them.  (From the 
U.S. EPA's "'Top 10 Watershed Lessons Learned,” Watershed Lesson 9: Education and 
Involvement Drive Action) 

Information dissemination was a key component of the Hamlin Lake Management Plan.  During the 
course of the Phase 2 project, the Hamlin lake Improvement Board endeavored to keep Hamlin lake 
residents informed of project activities and to provide information to lake residents to reduce pollution 
inputs to Hamlin Lake from the adjacent shore land areas.  Pollution inputs of primary concern included 
runoff of lawn fertilizer and septic septage. 

Information dissemination was accomplished by attending key meetings of the Hamlin Lake Association 
and the Hamlin Lake Preservation Society and through regular mailings of newsletters and articles to 
approximately 1,000 area property owners.  Copies of the publications mailed during the Phase 2 
project are included in Appendix B.  A listing of each publication, along with a brief description is as 
follows: 

• Protecting Hamlin Lake - A Homeowner's Guide (July 1994) 

This publication included information on Hamlin Lake and its watershed, a summary of key 
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water quality criteria, an overview of the Hamlin Lake Management Plan and its organizational 
structure, information on wetland protection, guidelines for proper lakeside landscaping and 
septic system maintenance, and a listing of local information sources. 

• Hamlin Lake Improvement Board Newsletter (April 1995) 

This newsletter included an update on the status of the plan, a color watershed land use map, a 
notice about the availability of lake-safe fertilizer and soil test kits, and guidelines for the control 
of Eurasian milfoil and zebra mussels. 

• Hamlin Lake Improvement Board Newsletter (June 1995) 

This newsletter included a wetland map and wetland protection guidance, an introduction to the 
geographic information system being developed for the watershed, a note about permit 
acquisition assistance, and a summary of water quality data collected to date. 

• 10 Ways to Protect Hamlin Lake/Mason County Recycling and Household Hazardous Waste 
Disposal Programs (May 1996) 

These materials were distributed to provide simple, yet effective, lake protection guidance and 
to remind lake residents that the lake-safe fertilizers were again available.  The county programs 
provided an environmentally sound way to dispose or recycle household hazardous waste and 
oil products. 

• Hamlin Lake Improvement Board Newsletter (September 1996) 

This newsletter provided an update on the status of plan implementation, information on 
conservation easements as a means of protecting water quality, and a perspective on Hamlin 

Lake-past and present. 

• Hamlin Currents (Autumn 1996) 

In the fall of 1996, the Hamlin Lake Improvement Board and the Hamlin Lake Association began 
to collaborate on information dissemination efforts by publishing project information in the 
Association's newsletter, Hamlin Currents.  This effort was initiated by a "management plan 
midterm status report." The report provided an overview of the plan, a list of accomplishments to 
date, and future plans for the project.  In addition, bacteriological sampling results were included 
in a separate article. 

• Hamlin Currents (Spring 1997) 

This newsletter included an article that discussed stormwater management measures that was 
adopted for Mason County and a majority of the Hamlin Lake watershed and an article 
regarding the potential environmental impacts associated with removing submerged logs from 
the bottomlands of Hamlin Lake.  (Note: The Michigan Department of Environmental Quality 
held a public hearing on the log removal proposal, at which time the lake board’s consultant and 
others presented issues of concern regarding the proposal.  The Michigan Department of 
Environmental Quality subsequently denied a permit for the project). 
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• Hamlin Lake Currents (Autumn 1997) 

This newsletter included an article that discussed the geographic information system (GIS) that 
was developed for the Hamlin Lake watershed.  In addition, information was presented 
regarding potential environmental impacts associated with the sale of leases for the drilling of oil 
and gas under Ludington State Park adjacent to Hamlin Lake.  (Note: The lake board's 
consultant and others provided testimony before the Michigan Natural Resources Commission, 
and the Michigan Department of Natural Resources withdrew its proposal to sell oil and gas 
drilling leases under the state park). 

• Hamlin Lake Currents (Winter 1998) 

This newsletter included an article that discussed potential impacts associated with funnel 
development and issues related to the regulation of this type of development. 

• Hamlin Lake Currents (Spring 1998) 

This newsletter included an article that discussed how conservation easements may be used to 
protect Hamlin Lake, septic system maintenance practices, and information regarding the 

annual bacteriological sampling program. 

• Hamlin Lake Currents (Autumn 1998) 

This newsletter included an article regarding aquatic plant growth in Hamlin Lake along with 
information regarding a program called Home*A*Syst.  (The Home*A*Syst program is 
sponsored by Michigan State University Extension and others and promotes voluntary 
assessments of individual properties to evaluate potential public health and pollution risks).  In 
addition, this newsletter included a questionnaire designed to obtain feedback from lake 
residents on various plan activities. 

In addition to newsletters, information regarding the project was presented at a citizen educational 
workshop sponsored, in part, by EPA Region V in August of 1994.  Also, articles about the project 
appeared in the Michigan Riparian and Pipeline magazines, publications with statewide distribution.  
Proceedings from the workshop along with copies of the magazine articles are included in Appendix 8). 

GEOGRAPHIC INFORMATION SYSTEM 

(GIS) MAPPING AND ANALYSIS 

As part of the Phase 2 project, a GIS database has been created for the Hamlin Lake watershed.  The 
GIS contains information on soil types, land use/cover, environmental features (including wetlands, 
critical sand dune areas, lakes, and streams), zoning districts, steeply sloped areas, as well as 
individual property boundaries (in Hamlin Township only).  The information in the GIS has been derived 
from a variety of sources including the Michigan Resources Information System (MIRIS), the Great 
Lakes Information System (GLIS) U.S. Fish and Wildlife Service National Wetland Inventory maps, 
1994 aerial photography of Hamlin Township, the Mason County Equalization Department, and Hamlin 
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Township's assessing records. 

The MIRIS and GLIS data were developed by the Michigan Department of Natural Resources to 
provide a comprehensive inventory of the state's land and water resources.  The information is stored 
in a digital format which allows the data to be analyzed by computer.  Maps which show the 
approximate location of property lines for individual parcels of land in Hamlin Township were obtained 
from Mason County's Equalization Department and were converted to a digital format so that this 
information could be included in the GIS. 

The information in the GIS is stored in layers with different information provided on each layer.  For 
example, it is possible to use the GIS to identify parcels of land in Hamlin Township which contain 
designated critical sand dune areas.  This can be accomplished by combining the parcel layer of 
information with the sand dune layer of information.  This information can then be linked with 
information regarding the owner of a particular parcel of land or the current zoning designation (Figure 
6). 

Figure 6 Geographic Information System layer diagram 

 

By having the ability to quickly identify and analyze land and water features in the Hamlin Lake 
watershed, it is now possible to evaluate these features as part of the development approval process.  
The GIS is being used as a tool to help assess potential impacts to Hamlin Lake which may result from 
development in the watershed.  A prime example of how the GIS has been used is the recent proposal 
by the Michigan Department of Natural Resources to lease oil and gas drilling rights in the land area 
adjacent to Hamlin Lake and Ludington State Park.  In this case, the GIS was used to analyze soil 
conditions, drainage features, and the extent of critical dune areas within the proposed drilling areas.  
This information was presented to the Michigan Department of Natural Resources and the Michigan 
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Natural Resources Commission to document the unique and fragile nature of the land areas being 
considered for drilling activity.  Based in part on the information generated with the GIS, the Michigan 
Department of Natural Resources decided not to proceed with the sale of drilling rights in this area.  

The oil and gas drilling impact analysis is included in Appendix C). 

In recent years, development has increased substantially in the Hamlin Lake area.  Data compiled by 
the U.S. Census Bureau indicates that the population of Hamlin Township increased 46 percent 
between 1970 and 1990.  This trend is likely to continue. In the face of mounting developmental 
pressures, the ability to store, analyze, and retrieve information regarding area natural resources is 
essential to effective growth management and to the administration of township and county land use 
ordinances.  The development and maintenance of the GIS is central to this endeavor.  In order to 
ensure that the analytical capability of the GIS could be fully realized, training sessions were held with 
staff from Hamlin Township, and the GIS is now housed at the Hamlin Township Hall. 

LAND USE PLANNING AND ZONING 

Land use planning and zoning will, to a large extent, dictate the density, type, and location of future 
development in the Hamlin Lake watershed.  In order to protect Hamlin Lake, several new provisions 
were incorporated into Hamlin Township's zoning ordinance as part of the Phase 2 project.  In addition, 
stormwater management regulations were devised at the county level to minimize the impact of future 
development on land and water resources in the watershed.  To facilitate discussion of this plan 
element, various sections of both the township and county ordinances are discussed separately as 
follows: 

Hamlin Township's Zoning Ordinance 

As part of the Phase 2 project, amendments were made to the definitions, general provisions, 
waterfront overlay district, and site plan review sections of the ordinance as follows: 

Definitions 

This section of a zoning ordinance is essential to ensure that terminology used in the ordinance is 
clearly defined.  Key definitions that have been incorporated into the ordinance include: 

• Critical Dunes - Sand dune areas designated on the Department of Natural Resources Atlas of 
Critical Dunes. 

• Geographic Information System (GIS) - A method of storing and retrieving spacial information 
for analysis and display. 

• Ordinary High Water Mark - The line between upland and bottomland which persists through 
successive changes in water levels, below which the presence and action of the water is so 
common or recurrent that the character of the land is marked distinctly from the upland and is 
apparent in the soil itself, the configuration of the surface of the soil, and the vegetation.  On an 
inland lake which has a level established by law, it means the high established level.  Where 
water returns to its natural level as a result of the permanent removal or abandonment of a dam, 
it means the natural ordinary high water mark. 
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• Wetland - Land characterized by the presence of water at a frequency and duration sufficient to 
support and that under normal conditions does support wetland vegetation or aquatic life and is 
commonly referred to as a bog, swamp, or marsh. 

General Provisions 

General provisions in a zoning ordinance apply to all zoning districts within the zoning jurisdiction.  
Provisions that have been incorporated into the ordinance include: 

• Geographic Information System (GIS) - Hamlin Township's GIS shows the generalized 
location of designated critical sand dune areas, wetlands, water resources, property 
lines, and a variety of other land and water features.  The GIS makes it possible to 
identify, in advance, certain land and water features on a parcel-by-parcel basis.  Thus, 
these features can be evaluated as part of the development approval process.  The GIS 
will be used as a tool to guide the township in determining whether certain provisions of 
this ordinance apply.  The use of the township's GIS to identify the generalized location 
of environmental features shall not eliminate the need to conduct all field surveys or 
evaluations that may be required to comply with provisions of this ordinance. 

• Wetlands - Pursuant to provisions of the Wetland Protection Act, Part 303 of the Natural 
Resources and Environmental Protection Act (P.A. 451 of 1994), wetlands within Hamlin 
Township which meet any of the following criteria are regulated by the Michigan 

Department of Environmental Quality (MDEQ): 

1. Wetlands which have direct physical contact or a permanent or intermittent surface 
water connection to a lake, pond, river, or stream. 

2. Wetlands which are located partially or entirely within 500 feet of a lake, pond, river, 

or stream or are within 1,000 feet of Lake Michigan. 

All of the following activities shall be prohibited unless a wetland permit or other written 
approval authorizing the activity has been obtained from the   MDEQ: 

1. Depositing or permitting the placement of fill material in a wetland. 
2. Dredging, removing, or permitting the removal of soil or minerals from a wetland. 
3. Constructing, operating, or maintaining any use or development in a wetland. 
4. Draining surface water from a wetland. 

The generalized location of wetlands within Hamlin Township is shown on the township's 
geographic information system. 

• Critical Sand Dunes Areas - Critical sand dune areas are afforded special protection 
pursuant to provisions of the Sand Dunes Protection and Management Act, Part 353 of 
the Natural Resources and Environmental Protection Act (P.A. 451 of 1994).  
Construction and other activities within designated critical dune areas are regulated by 
the Michigan Department of Environmental Quality. 

Whenever development is proposed within a critical sand dune area as designated on the Department 
of Natural Resources Atlas of Critical Dunes, the property owner or his/her agent shall contact the 
Michigan Department of Environmental Quality (MDEQ) regarding possible permit requirements.  
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Development activities within designated critical sand dune areas shall be prohibited unless the 
appropriate permit or other written approval authorizing the activity   has been obtained from the 
MDEQ.     The generalized location of designated critical dune areas within Hamlin Township is shown 

on the township's geographic information system. 

Waterfront Overlay District 

The waterfront overlay district is designed to protect the environmental quality of Hamlin Township's 
lakes and rivers through appropriate land use and design regulations.  (In an overlay district, proposed 
developments must meet all of the conditions of the underlying district in addition to the provisions set 
forth in the overlay district).  All areas of Hamlin Township that are located within 500 feet of the 
ordinary high water mark of Hamlin Lake, Lincoln Lake, and the Lincoln River are included in this 
district. 

The overlay district includes provisions which prohibit uses that have the potential to adversely impact 
water quality (such as car washes, gas stations, feedlots, auto washes, auto repair shops, and 
industrial uses) and requires that existing vegetation be maintained as natural buffer strips within 35 
feet of the ordinary high water mark.  Within the waterfront overlay district, design regulations have 
been incorporated which promote the preservation of trees and the "clustering" of development to retain 
open space.  In addition, a provision is being considered which will require development on steeply 
sloped areas to undergo site plan review as part of the development approval process. 

Site Plan Review 

Site plan review is the review of drawings and documents specified in the zoning ordinance to ensure 
that a proposed land use is in compliance with the zoning ordinance and state and federal statutes.  In 
Hamlin Township, site plans must be submitted for special land uses, planned unit developments, site 
condominium developments, multiple family dwellings, and commercial and industrial developments. 

As part of the site plan review process, a detailed site plan of the area proposed for development must 
be submitted to the township.  A provision has been incorporated into the site plan review section of the 
ordinance to ensure that the location of natural resources is considered as part of the site plan review 
process.  This provision requires that each site plan submitted contain information regarding the 
location of wetlands, critical sand dune areas, watercourses, waterbodies, steeply sloped areas, 
floodplain areas, and other environmental features.  A site plan shall not be approved unless the 
applicant has submitted copies of all permits that may be required pursuant to county, state, and 
federal environmental protection laws. 

Mason County Stormwater Management Ordinance 

Stormwater management is a problem facing many communities nationwide.  As more land in Mason 
County is converted from rural to more urbanized uses, stormwater management will take on increased 
importance.  In general, as rooftops and pavement replace natural vegetative cover, stormwater runoff 
increases as infiltration to the groundwater table decreases.  This phenomenon can, in turn, create a 
variety of problems. 

In 1995, Mason County developed a plan to proactively manage stormwater.  The plan included the 
following elements: 
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• An analysis of population growth, land and water features, and surface drainage 
characteristics throughout the county; 

• An overview of stormwater management issues and concerns; 

• A discussion of stormwater management alternatives; 

• A review of pertinent legislation related to stormwater management; and 

• Recommendations for uniform, county-wide stormwater management regulations. 

A primary recommendation of the plan was that an ordinance be adopted to jointly address both 
stormwater management and soil erosion issues.  After several informational meetings and a formal 
public hearing, the Mason County Board of Commissioners adopted a stormwater management 
ordinance in December of 1997.  The ordinance is being administered through the office of the Mason 
County Drain Commissioner. 

The ordinance applies to industrial and commercial developments, platted subdivisions, and most earth 
changes which disturb one or more acres of land or are within 500 feet of a lake or stream.  The 
ordinance is structured to address construction-related soil erosion and stormwater runoff problems 
together.  The ordinance essentially requires stormwater management facilities be designed to mimic, 
as closely as possible, pre development runoff conditions.  Thus, stormwater from new development 
must be temporarily detained and released at a controlled rate, or stormwater must be permanently 

retained and stored on site.  The ordinance includes: 

• A statement of findings and purpose; 

• A listing of regulated activities and exemptions; 

• Definitions of terms related to stormwater management and soil erosion control; 

• Requirements for preparing a stormwater management and soil erosion control plan; 

• Requirements and procedures for obtaining a stormwater management and soil erosion control 
permit; 

• Operation, maintenance, and fee requirements; and  

• Administration and enforcement procedures. 

Engineering guidelines which document standards for stormwater management and soil erosion control 
are being used in conjunction with the ordinance as part of the Phase 2 project, the stormwater 
ordinance and guidelines have been updated to incorporate suggestions made by the Department of 
Environmental Quality, and to provide specific engineering guidelines for potential applicants.  Copies 
of the updated ordinance and guidelines are included in Appendix D). 

WETLAND PROTECTION 

In addition to wildlife habitat and cover, wetlands in the Hamlin Lake watershed provide critical water 
pollution and flood control functions.  Preservation of wetlands is essential to preserving these 
attributes.  Although information regarding the location of wetlands is available from several sources, 
there is no official wetland map in Michigan.  Therefore, an important first step toward protecting 
wetlands was to identify the location of wetlands throughout the watershed.  Utilizing the geographic 
information system, mapping of the generalized location of wetlands in the watershed was completed in 
1995.  The wetland coverage was derived from three sources of information: United States Department 
of Agriculture hydric soils data, Michigan Resource Information System land cover data, and United 
States Department of the Interior National Wetland Inventory mapping.  The generalized location of 
wetlands in the Hamlin Lake watershed based on these data sources is provided in Figure 7. 
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Figure 7 Hamlin Lake watershed generalized wetland map 

 

As part of the Phase 2 project, information on wetland regulations, functions, and values along with a 
copy of the Hamlin Lake watershed wetland map were mailed to all lake residents.  In addition, 
provisions related to wetland protection have been incorporated into both the Hamlin Township land 
use zoning ordinance and the Mason County Stormwater Runoff, Soil Erosion, and Sedimentation 
Control Ordinance (see discussion on Land Use Planning and Zoning).  The availability of the wetland 
map and the inclusion of explicit wetland provisions into the county and township ordinances have 
fostered an understanding of wetland functions and values and has greatly facilitated local wetland 
protection efforts.  Lake residents and local government officials are now better able to work in concert 
with the Michigan Department of Environmental Quality to ensure full compliance with provisions of the 
state wetland protection act. 

AGRICULTURAL BEST MANAGEMENT PRACTICES 

Agricultural best management practices are farming practices designed to promote soil conservation.  
Implementation of best management practices in the Hamlin Lake watershed as part of the Phase 2 
project was coordinated directly by staff of the Mason-Lake Soil Conservation District (SCD).  
Fortunately, with passage of the 1985 and 1990 Farm Bills, United States Department of Agriculture 
(USDA) cost-share programs placed additional emphasis on agricultural best management practices 
that focus on water quality protection.  Soil conservation cost-share programs were generally 
coordinated directly by the USDA Natural Resources Conservation Service (NRCS), the Cooperative 

Extension Service (CES), and the USDA Farm Service Agency (FSA). 

As part of the Phase 2 project, agricultural lands throughout the watershed were evaluated to discern 
the types of ongoing agricultural practices and appropriate best management practices.  Staff from the 
SCD then worked directly with local land owners to implement the desired management practices.  A 
summary of the best management practices implemented as part of the Phase 2 project along with a 



HAMLIN LAKE MANAGEMENT PLAN 

 

Hamlin Lake Environmental Protection Agency 
Clean Lakes Program Phase 2 Project – Draft Final 
Report 

9312-05 
3-10 

 

brief description of the pre-existing conditions that were remediated are provided in Table 2.  The 
locations of best management practices implemented throughout the watershed are graphically 
depicted in Figure 8. 

 

Table 2 SUMMARY OF BEST MANAGEMENT PRACTICES INSTALLED IN THE HAMLIN LAKE 
WATERSHED 1994-1998 

Description of Best Management Practice 

 

Amount 
Installed 

 

Pre-Existing Condition 

 

Conservation Management System Plans - Conservation 
plans are the basis for long term commitment to 
management that addresses identified resource concerns. 
Plans are site specific and integrate economic, social, and 
ecological considerations to meet private and public needs. 

 

975 acres 
planned 

 

Site specific plans addressing 
resource management plans not 
in place. 

 

Agrichemical Containment Facility (ACF) - An 
impermeable structure constructed at a site where 
agrichemical storage, loading, mixing, and clean-up occurs. 
They prevent degradation of surface water, groundwater, 
and soil from an unintentional release of agrichemicals. 

 

4 facilities 
installed 

Storage and m1x1ng of large 
quant1t1es of agrichemicals on 
sites with minimal protection for 
surface and groundwater in the 
event of chemical spill. 

 

Filter Strip - A strip or area of vegetation for removing 
sediment, organic matter, and other pollutants from runoff 
water and waste water. They are usually located on the 
edge of cropland adjacent to grassed waterways, 
excavated ditches, streams, ponds, lakes, and wetlands. 

 

2 acres 
installed 

Cropland tilled up to water 
courses. No vegetated buffer to 
filter sediment and nutrients 
which are leaving field. 

 

Grade Stabilization Structure - A structure to stabilize the 
grade and control erosion by preventing the formation and 
advance of gullies. Reduces erosion and sediment delivery 
to surface waters. 

2 structures 
installed 

 

Active gullies producing 600 cubic 
yards of sediment per year. 

No-Till Seeding - Seeding that is completed into 
undisturbed crop residue that is protecting the soil surface. 
The practice is part of a conservation management system 
that reduces sheet and rill erosion, reduces wind erosion, 
and improves surface water quality by reducing pesticide 
and sediment movement. 

 

264 acres 
planted 

Clean till seedings result in higher 
erosion and sediment delivery to 
surface waters. Clean till 
seedings were previously the 
standard practice. 
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Integrated Pest Management (IPM) - A pest management 
program that includes appropriate cultural, biological, and 
chemical controls. The practice includes scouting to identify 
and analyze pest problems, evaluate pest control 
alternatives, and select tactics that will keep pests at non-
economic levels.  If pesticide use is warranted, IPM will 
result in better timing for application, more effective control, 
and reduced pesticide use in many instances. 

 

580 acres 
annually 

Pest management decisions 
being made without benefit of 
field scouting. Resulted in less 
effective treatment and/or 
excessive pesticide application. 

 

Nutrient Management (includes livestock waste) - 
Nutrient use planning that results in optimum forage and 
crop yields while minimizing entry of nutrients to surf ace 
and groundwater, and maintains or improves the chemical 
and biological condition of the soil. 

 

887 acres 
annually 

 

Nutrient application not based on 
soil and plant tissue nutrient 
analysis. Excess nutrients being 
applied. 

 

Livestock Waste Management System - Managing 
livestock waste in a manner that prevents or minimizes 
degradation of soil, water, air, plant, and animal resources 
and protects public health and safety. Planning for the 
utilization of waste consistent with Michigan "Right-To-
Farm Guidelines." 

 

660 acres 
annually 

 

Waste storage and application 
previously resulted in application 
during inappropriate times, 
resulting in soil compaction, 
nutrient loss, and surface water 
contamination 

 

Well Closure - Plugging abandoned agricultural wells to 
prevent the entry of contaminants into the groundwater and 
surface waters that may be fed by the groundwater flow. 

 

9 wells Open at risk wells providing 
possible site for groundwater 
contamination from agricultural 
runoff. 

 

Wetland Restoration - Reestablish wetlands for the 
benefit of wildlife, reduce flooding, provide off site water 
quality benefits, and provide groundwater recharge. 

 

56 acres 
restored 

 

Wetlands drained, no long 
providing buffer for agricultural 
runoff reaching surface waters. 

 

Critical Area Planting - Planting trees, shrubs, and 
grasses on critically eroding areas to stop the erosion on 
site and to prevent damage to offsite property and surface 
waters. 

 

5 acres 
planted 

Open eroding areas delivering 
sediment off site. 

 

Tree Planting - Conversion of open land to a forest cover 
type. Reduces the potential for erosion and sediment 
delivery to surface waters. 

 

48 acres 
planted 

Open, abandoned cropland with 
minimal canopy cover.  Subject to 
runoff and erosion. 
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Conservation Reserve Program (CRP) - USDA program 
that places eligible cropland into a 10 year set aside 
program.  A permanent cover is established on the land 
which reduces erosion and sediment delivery to surface 
waters. 

 

65 acres 
enrolled 

 

Sufficient long term canopy cover 
lacking, results in sustained runoff 
and erosion. 

 

Wildlife Habitat Improvement Program (WHIP) - USDA 
wildlife habitat development program. Emphasis in 
establishment of native grassland and shrub species for 
permanent wildlife cover. 

 

12 acres 
planned 

Cropland with minimal canopy 
cover potential for erosion. 

 

 

Figure 8 Hamlin Lake watershed agricultural best management practices location map 
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STREAMBANK STABILIZATION 

Much of the soil through which the Big Sable River flows is sandy and highly erodible.  In fact, Phase 1 study 

findings indicated that streambank erosion was a major source of pollution loading to Hamlin Lake.  As part of the 
Phase 2 project, the Hamlin Lake Improvement Board contracted with the Northwest Michigan Resource 
Conservation and Development Council (which has since been renamed the Conservation Resource Alliance, 
"CRA "), in April of 1994 to implement streambank stabilization measures on critical erosion sites on the Big Sable 
River.  Since that time, the CRA has coordinated stabilization of 14 erosion sites.  A summary of streambank 
stabilization measures is provided in Table 3.  The location of streambank stabilization sites is depicted in Figure 
9.  Streambank stabilization has generally consisted of the following:  Stone riprap, averaging 6 inches in 
diameter, is placed above and below the water level to a minimum thickness of 18 inches; sufficient soil is placed 
on the riprap above the waterline to allow vegetation to grow among the rocks; brush and branches are anchored 
in place with wooden posts and stop logs to further aid in stabilizing loose soil; grass seed is broadcast over 
topsoil; and shrubs are planted when the site is sufficiently stabilized.  In total, over one-half mile of streambank 
along the Big Sable River was stabilized using more than 2,000 cubic yards of stone riprap.  Photographs of 
various sites before and after construction are presented in Figures 10 through 17. 

 

Table 3 HAMLIN LAKE WATERSHED STREAMBANK STABILIZATION SUMMARY 

Site 
# 

Location   
Length 
(feet) 

Stone 
Riprap (cu. 
yds.) 

1 T20N, R 1 5W; Sec. 33 Meade Twp. 100 70 

2 T20N, R 15W; Sec. 33 Meade Twp. 100 60 

3 T20N, R 15W; Sec. 33 Meade Twp. 388 194 

4 T20N, R 15W; Sec. 33 Meade Twp.. 175 150 

5 T20N, R 15W; Sec. 33 Meade Twp. 240 180 

6 T20N, R 15W; Sec. 28 Meade Twp. 190 150 

7 T20N, R 15W; Sec. 28 Meade Twp. 280 220 

8 T20N, R 15W; Sec. 28 Meade Twp. 200 160 

9 T20N, R 15W; Sec. 18 Meade Twp. 465 275 

10 T20N, R 16W; Sec. 13 Freesoil Twp. 180 90 

1 1 T20N, R 16W; Sec. 21 Freesoil Twp.. 145 100 

12 T20N, R 16W; Sec. 21 Freesoil Twp. 245 172 

13 T20N, R 17W; Sec. 24 Grant Twp. 135 96 

14 T20N, R 17W; Sec. 33 Grant Twp. 370 262 

  Total   3,213 2,179 
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Figure 9 Big Sable River streambank stabilization location map 
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Figure 10 Streambank Stabilization Site No. 4 before construction 
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Figure 11 Streambank Stabilization Site No. 4 after construction 
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Figure 12 Streambank Stabilization Site No. 5 before construction  
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Figure 13 Streambank Stabilization Site No. 
5 showing riprap, posts, and stoplogs. 

 

Figure 14 Streambank Stabilization Site No. 5 
with brush and branches in place. 
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Figure 15 Streambank Stabilization Site No. 5 after construction. 
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Figure 16 Streambank Stabilization Site No. 9 before construction. 

 

 

 

Figure 17 Streambank Stabilization Site No. 9 after construction. 
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CONSERVATION EASEMENTS 

A conservation easement is a legal agreement in which a landowner retains ownership of private property but 
conveys certain specifically identified rights to a land conservation organization or a public body (such as Hamlin 
Township).  By limiting development, a conservation easement can be an extremely effective tool for protecting 
environmentally sensitive areas such as undeveloped shorelands, steeply sloped bluffs, stream corridors, and 
wetlands.  Under provisions of a conservation easement, development and other activities which may diminish the 
scenic or environmental integrity of the land are limited or prohibited.  Most often, conservation easements are 
permanent in nature. In addition to the water quality and aesthetic benefits associated with keeping land in a 
natural state, a property owner conveying a permanent conservation easement may realize significant reductions 
in federal income and estate taxes as well as property taxes. 

During the course of the Phase 2 project, information regarding conservation easements was mailed to all lake 
residents.  In addition, the lake board's consultant made personal contact and met with several property owners to 
discuss various benefits which could accrue through conveyance of a conservation easement.  Formal appraisals 
are currently being performed on two properties to evaluate present value versus the value of the parcels under a 
conservation easement agreement that would place limitations on development.  The appraisals are necessary in 
order to determine possible tax benefits and for estate planning purposes.  The properties upon which 
conservation easement agreements are currently being negotiated include a 2-acre wetland contiguous to the 
east shore of Lower Hamlin Lake and a 40-acre steeply-sloped, forested parcel on the south shore of Upper 
Hamlin Lake (Figure 18).  It is anticipated that formal agreements for conservation easements will be finalized for 
both parcels in 1999.  In order to ensure compliance and periodic oversight of the conservation easement 
agreements, the easements are proposed to be conveyed to Hamlin Township. 
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Figure 18 Potential conservation easement acquisition site 

 

 

WATER QUALITY MONITORING 

Introduction 

Lake water quality is determined by a unique combination of processes that occur both within and outside of the 
lake.  In order to make sound management decisions, it is necessary to have an understanding of the current 
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physical, chemical, and biological condition of the lake, and the potential impact of drainage from the surrounding 
watershed. 

Lakes are commonly classified as oligotrophic, mesotrophic, or eutrophic.  Oligotrophic lakes are generally deep 
and clear with little aquatic plant growth.  These lakes maintain sufficient dissolved oxygen in the cool, deep 
bottom waters during late summer to support cold water fish such as trout and whitefish.  By contrast, eutrophic 
lakes are generally shallow, turbid, and support abundant aquatic plant growth.  In deep eutrophic lakes, the cool 
bottom waters usually contain little or no dissolved oxygen.  Therefore, these lakes can only support warm water 
fish such as bass and pike.  Lakes that fall between these two extremes are called mesotrophic lakes. 

Under natural conditions, most lakes will ultimately evolve to a eutrophic state as they gradually fill with sediment 
and organic matter transported to the lake from the surrounding watershed.  As the lake becomes shallower, the 
process accelerates.  When aquatic plants become abundant, the lake slowly begins to fill in as sediment and 
decaying plant matter accumulate on the lake bottom.  Eventually, terrestrial plants become established and the 
lake is transformed to a marshland.  The aging process in lakes is called "eutrophication" and may take anywhere 
from a few hundred to several thousand years, generally depending on the size of the lake and its watershed.  
The natural lake aging process can be greatly accelerated if excessive amounts of sediment and nutrients (which 
stimulate aquatic plant growth) enter the lake from the surrounding watershed.  Because these added inputs are 
usually associated with human activity, this accelerated lake aging process is often referred to as "cultural 
eutrophication." The problem of cultural eutrophication can be managed by identifying sources of sediment and 
nutrient loading (i.e., inputs) to the lake and developing strategies to halt or slow the inputs.  Thus, in developing a 
management plan, it is necessary to determine the limnological (i.e., the physical, chemical, and biological) 
condition of the lake and the physical characteristics of the watershed as well. 

Key parameters used to evaluate the limnological condition of a lake include temperature, dissolved oxygen, total 
phosphorus, chlorophyll-a, and Secchi transparency.  A brief description of these water quality measurements is 
provided as an introduction for the reader.  Particular attention should be given to the interrelationship of these 
water quality measurements. 

Temperature 

Temperature is important in determining the type of organisms that may live in a lake.  For example, trout prefer 
temperatures below 68°F.  Temperature also determines how water mixes in a lake.  As the ice cover breaks up 
on a lake in the spring, the water temperature becomes uniform from the surface to the bottom.  This period is 
referred to as "spring turnover" because water mixes throughout the entire water column.  As the surface waters 
warm, they are underlain by a colder, denser strata of water.  This process is called thermal stratification.  Once 
thermal stratification occurs, there is little mixing of the warm surface waters with the cooler bottom waters.  The 
transition layer that separates these layers is referred to as the "thermocline." The thermocline is characterized as 
the zone where temperature drops rapidly with depth.  As fall approaches, the warm surface waters begin to cool 
and become denser.  Eventually, the surface temperature drops to a point that allows the lake to undergo 
complete mixing.  This period is referred to as "fall turnover." As the season progresses and ice begins to form on 
the lake, the lake may stratify again.  However, during winter stratification, the surface waters (at or near 32°F) 
are underlain by slightly warmer water (about 39°F).  This is sometimes referred to as "inverse stratification" and 
occurs because water is most dense at a temperature of about 39°F.  As the lake ice melts in the spring, these 
stratification cycles are repeated.  Shallow lakes do not stratify.  Lakes that are 15 - 30 feet deep may stratify and 
de-stratify with storm events several times during the year. 

Dissolved Oxygen  

An important factor influencing lake water quality is the quantity of dissolved oxygen in the water column.  The 
major inputs of dissolved oxygen to lakes are the atmosphere and photosynthetic activity by aquatic plants.  An 
oxygen level of about 5 mg/ L (milligrams per liter, or parts per million) is required to support warm water fish.  In 
lakes deep enough to exhibit thermal stratification, oxygen levels are often reduced or depleted below the 
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thermocline once the lake has stratified.  This is because deep water is cut off from plant photosynthesis and the 
atmosphere, and oxygen is consumed by bacteria that use oxygen as they decompose organic matter (plant and 
animal remains) at the bottom of the lake.  Bottom-water oxygen depletion is a common occurrence in eutrophic 
and some mesotrophic lakes.  Thus, eutrophic and most mesotrophic lakes cannot support cold water fish 
because the cool, deep water (that the fish require to live) does not contain sufficient oxygen. 

Phosphorus 

The quantity of phosphorus present in the water column is especially important since phosphorus is the nutrient 
that most often controls aquatic plant growth and the rate at which a lake ages and becomes more eutrophic.  In 
the presence of oxygen, lake sediments act as a phosphorus trap, retaining phosphorus and, thus, making it 
unavailable for aquatic plant growth.  However, if bottom-water oxygen is depleted, phosphorus will be released 
from the sediments and may be available to promote aquatic plant growth.  In some lakes, the internal release of 
phosphorus from the bottom sediments is the primary source of phosphorus loading (or input). 

By reducing the amount of phosphorus in a lake, it may be possible to control the amount of aquatic plant growth.  
In general, lakes with a phosphorus concentration greater than 20 µg/ L (micrograms per liter, or parts per billion) 
are able to support abundant plant growth and are classified as nutrient-enriched or eutrophic. 

Chlorophyll-a 

Chlorophyll-a is a pigment that imparts the green color to plants and algae.  A rough estimate of the quantity of 
algae present in lake water can be made by measuring the amount of chlorophyll-a in the water column.  A 
chlorophyll-a concentration greater than 6 µg/ L is considered characteristic of a eutrophic condition. 

Secchi Transparency 

A Secchi disk is often used to estimate water clarity.  The measurement is made by fastening a round, black and 
white, 8-inch disk to a calibrated line.  The disk is lowered over the deepest point of the lake until it is no longer 
visible, and the depth is noted.  The disk is then raised until it reappears.  The average between these two depths 
is the Secchi transparency.  Generally, it has been found that aquatic plants can grow at a depth of approximately 
twice the Secchi transparency measurement.  In eutrophic lakes, water clarity is often reduced by algae growth in 
the water column, and Secchi disk readings of 7.5 feet or less are common. 

Lake Classification Criteria 

Ordinarily, as phosphorus inputs (both internal and external) to a lake increase, the amount of algae will also 
increase.  Thus, the lake will exhibit increased chlorophyll-a levels and decreased transparency.  A summary of 
lake classification criteria developed by the Michigan Department of Natural Resources is shown in Table 4. 

TABLE 4 LAKE CLASSIFICATION CRITERIA 
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Table 4 LAKE CLASSIFICATION CRITERIA 

Lake 
Classification 

Total Phosphorus 
(µg/L)1 

Chlorophyll-a 
(µg/L)1 

Secchi Transparency 
(feet) 

Oligotrophic Less than 10 Less than 2.2 Greater than 15.0 

Mesotrophic 10 to 20 2.2 to 6.0 7.5 to 15.0 

Eutrophic Greater than 20 Greater than 6.0 Less than 7.5 

1 µg/L  =  micrograms per liter  =  parts per billion 

Bacteria 

A primary consideration in evaluating the suitability of a lake to support swimming and other water-based 
recreational activities is the level of bacteria in the water.  Escherichia coli (E. coli) is a bacterium commonly 
associated with fecal contamination.  The current State of Michigan public health standard for total body contact 
recreation (e.g., swimming) for a single sampling event requires that the number of E. coli bacteria not exceed 
300 per 100 milliliters of water. 

Results and Discussion 

Samples were collected from Hamlin Lake, its tributaries, and outlet during the Phase 1 study to determine 
baseline water quality conditions (Appendix A).  The Phase 2 monitoring regime included fewer parameters, fewer 
sampling locations, and the frequency was reduced, but water quality sampling was extended over a four-year 
timeframe. 

Phase 2 monitoring included sampling over the deep basins of Upper and Lower Hamlin Lake (Figure 19) during 
spring and late summer from April of 1994 through March of 1998, except for the final year when the lake was 
sampled monthly.  Upper Hamlin Lake was sampled at the surface, mid-depth, and bottom, and Lower Hamlin 
Lake was sampled at six equally-spaced depths from the surface to the bottom.  Parameters measured at each of 
these depths included temperature, dissolved oxygen, total phosphorus, and chloride (Appendix E, Tables 1 and 
2).  Chlorophyll-a samples were collected as a composite from twice the Secchi transparency depth (Appendix E, 
Tables 3 and 4).  Fecal coliform bacteria samples were collected from various locations along the shoreline 
(Appendix E, Tables 5 through 8).  In addition, aquatic plant surveys were conducted each summer during the 
course of the Phase 2 project. 
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Figure 19 Hamlin Lake deep basin sampling site locations 

Figure 19 Hamlin Lake deep basin sampling site locations 

 

 

Total phosphorus and total solids samples were collected, and water temperature and stage height were recorded 

monthly from the Big Sable River at Ouarterline Road (Figure 20) from April of 1994 through March of 1998. River 
discharge was determined from stage height by a regression formula supplied by the Michigan Department of 
Environmental Quality’s Hydrologic Studies   Unit. 

Temperature  and  Dissolved  Oxygen 

Hamlin Lake stratifies both thermally and chemically (Appendix E, Tables 1 and 2). However, stratification is 
rather weak in Lower Hamlin and is more stable in Upper Hamlin Lake. For example, during the summer of 1997, 
a 7-degree temperature difference between the top and bottom of Upper Hamlin Lake was sustained throughout 
the summer of 1997, while a 6-degree difference was recorded in Lower Hamlin Lake only in July of 1997 (Table 
5). 
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Table 5 THERMAL STRATIFICATION IN UPPER VS LOWER HAMLIN LAKE.  SUMMER 1997 

Sampling 
Location 

Depth  20-Jun-97 16-Jul-97 5-Aug-97 

Upper Hamlin Top 69 77 74 

Upper Hamlin Bottom 60 69 61 

Difference   9 8 1.3 

Lower Hamlin Top 66 75 73 

Lower Hamlin Bottom 65 69 73 

Difference   1 6 0 
 

Dissolved oxygen at the bottom of Upper Hamlin Lake was depleted more consistently than in Lower Hamlin 

Lake; very low dissolved oxygen concentrations (I.e., less than 2 parts per million) were measured every summer 
except 1994 in Upper Hamlin Lake, while low levels were recorded in Lower Hamlin Lake only in 1995. 

A report from Brown and Kilpela (1942) stated Hamlin Lake did not stratify in an earlier study as well: 

There is probably never any significant thermal stratification in Hamlin Lake.  At the time of the survey the 
temperature was almost uniform from the surface (72 °F,) down to a depth of 86 feet (69 °F) at the 
bottom.  This temperature condition precludes any possibility of the lake being suitable to cold water fish 
such as trout.  On the other hand, it insures the suitability of the entire lake for warm water species such 
as bass. 

As was noted in the Phase 1 report, it appears that Lower Hamlin Lake is mixed by prevailing winds from Lake 
Michigan, rather than the inflow water from the tributaries.  Upper Hamlin Lake is somewhat more protected from 
the prevailing winds, and therefore can maintain more stable stratification.  (Another explanation would be a 
porous bottom that allows the bottom water to drain into Lake Michigan.) 
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Figure 20 Big Sable River Sampling site location 

 

Total Phosphorus 

Average (or "mean") phosphorus concentrations appear to have stayed the same or increased from Phase 1 to 
Phase 2 in Hamlin Lake (Table 6; Figure 21). However, a few extreme values skew this average. The high values 
occurred at the bottom of both Upper and Lower Hamlin Lake during periods of bottom-water oxygen depletion. 
Thus, some internal loading of phosphorus occurs in Hamlin Lake. However, unlike other lakes with more stable 
stratification, the phosphorus that is released from the sediments of Hamlin Lake is mixed throughout the water 
column during the growing season, whereas mixing usually does not occur in other stratified lakes until fall   
turnover. 

Because the few high phosphorus values skew the average, it may be more appropriate to examine the median 
values. The median total phosphorus levels decreased in both Upper and Lower Hamlin Lake over the course of 
the Phase 1 and 2 projects. In Upper Hamlin Lake, median concentrations decreased from 24 parts per billion 
(ppb) in Phase 1 to 22 ppb in Phase 2, while in Lower Hamlin Lake the median decreased from 19 to 18 ppb. 
Recently, phosphorus levels have dropped even more dramatically. Since 1997, the median phosphorus values 
were 20 and 17 ppb in Upper and Lower Hamlin Lake, respectively. The recent decrease in phosphorus 
corresponds with changes in chlorophyll-a levels and Secchi transparency. 
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Table 6 SUMMARY OF HAMLIN LAKE TOTAL PHOSPHORUS CONCENTRATIONS (IN PPB 

Upper Hamlin Mean Median Minimum Maximum 

Phase 1 27 24 13 54 

Phase 2 27 22 11 210 

1997 & 1998 20 20 11 46 

Lower Hamlin 
        

Phase 1 20 19 9 29 

Phase 2 21 18 10 183 

1997 & 1998 17 17 10 35 
 

Chlorophyll-a 

Chlorophyll-a concentrations tend to be lower in Lower Hamlin than in Upper Hamlin Lake (Figure 22). However, 
chlorophyll-a has decreased in both Upper and Lower Hamlin Lake over the course of the Phase 1 and 2 projects. 
Concentrations were reduced by half from 14 to 7 ppb in Upper Hamlin, and from 8 to 6 ppb in Lower Hamlin 
Lake (Table 7).  Since 1997, chlorophyll-a concentrations have averaged 4 ppb in Upper Hamlin Lake.  The 
decrease in concentrations throughout the lake is probably due to invasion by the exotic zebra mussel, Dreissena 
polymorpha, which was first observed in Hamlin Lake in 1994 (Michigan Sea Grant's Zebra Mussel/ Aquatic 
Nuisance Species Office). Zebra mussels filter water, removing algae and other food particles for their 
consumption.  Since algae is removed, chlorophyll-a levels are reduced.  Occasional high chlorophyll-a 
concentrations have been measured since 1997.  These high levels may have been caused by algal species that 
were selectively rejected by the zebra mussels. such as Microcvtis (Vanderoloeq et al. 1996). 

Table 7 SUMMARY OF HAMLIN LAKE CHLOROPHYLL-A CONCENTRATIONS (IN PPB) 

Upper Hamlin 
Lake 

Mean Median Minimum Maximum 

Phase 1 14 15 2 26 

Phase 2 7 6 2 17 

1997 & 1998 4 4 2 8 

Lower Hamlin 
Lake 

        

Phase 1 8 7 1 22 

Phase 2 6 5 1 20 

1997 & 1998 6 3 1 20 
 

Secchi Transparency 

Water clarity tends to be greater in Lower than in Upper Hamlin Lake (Figure 23). However, Secchi transparency 
has increased in both Upper and Lower Hamlin Lake over the course of the Phase 1 and 2 projects. The mean 
Secchi transparency increased from 6 to 10 feet in Upper Hamlin Lake, and from 8 to 14 feet in Lower Hamlin 
from Phase 1 to Phase 2 (Table 8). Since 1997, all Secchi transparency measurements exceeded the eutrophic 
threshold value of 7.5 feet, and transparency has averaged 12 and 18 feet in Upper and Lower Hamlin Lake, 
respectively. It is likely the increased clarity throughout the lake is due to the zebra mussel invasion as well. The 
mussel's filtering action can have the effect of increasing water clarity. 
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Table 8 SUMMARY OF HAMLIN LAKE SECCHI TRANSPARENCY MEASUREMENTS (IN FEET) 

Upper Hamlin 
Lake 

Mean Median Minimum Maximum 

Phase 1 6 6 4 9 

Phase 2 10 9 6 17 

1997 & 1998 12 13 8 17 

Lower Hamlin 
Lake 

        

Phase 1 8 8 4 1 1 

Phase 2 14 14 8 26 

1997 & 1998 18 18 11 26 
 

 

 

Figure 21 Hamlin Lake average total phosphorus concentrations, April 1991 – March 1998 

 

Figure 22 Hamlin Lake chlorophyll-a concentrations, April 1991 – March 1998 
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Figure 23 Hamlin Lake Secchi transparency measurements, April 1991 – March 1998 

 

Chloride 

Chloride concentrations were measured in Hamlin Lake to detect possible brine contamination associated with 
local well drilling activities. During the course of the Phase 1 and 2 projects, chloride concentrations ranged from 
2 to 13 parts per million in Hamlin Lake. These concentrations are considered normal for natural fresh waters 
(Wetzel 1983). Thus, no brine contamination of the open water of Hamlin Lake was evident during the period of 
monitoring. 

Fecal Coliform Bacteria 

Bacteria sampling results are provided in Appendix E, Table 5. Bacteria samples were collected from the 
developed shoreline areas over the course of the Phase 2 project (Figures 24 through 27). None of the results 
exceeded the two-part Michigan standard for total body contact recreation (i.e., waters shall not exceed 130 
Escherichia coli (£. colt) bacteria per 100 milliliters in a 30-day period, and at no time shall waters contain more 
than 300 E. coli per 100 milliliters). Thus, there is no overt evidence of pollution in Hamlin Lake from sources such 
as septic seepage. 

Big Sable River 

Discharge measurements were estimated by regressing actual flow measurements against stage height 
measurements. Actual flow measurements were made periodically throughout the study by MDEQ staff with a 
cable-suspended Gurley meter at the Ouarterline Road crossing. The stream stage height readings made during 
the actual flow measurements were regressed with the stage height measurements during the study sampling 
periods (Appendix E, Table 10). 

Total phosphorus concentrations in the Big Sable River were somewhat higher during the Phase 2 project as 
compared with the Phase 1 study, and discharge was slightly lower (Table 9, Figure 28). However, the limited 
scope of monitoring precludes making a reliable approximation of phosphorus loading.  Accurate estimates of 
loading require continuous flow measurements and more frequent total phosphorus concentration monitoring 
(Baun 1982). 
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Table 9 SUMMARY OF BIG SABLE RIVER TOTAL PHOSPHORUS AND DISCHARGE 
MEASUREMENTS 

Total Phosphorus 
(ppb) 

Mean Minimum Maximum Median 

Phase 1 21 13 30 19 

Phase 2 25 7 54 23 

Discharge (cfs)         

Phase 1 212 115 372 202 

Phase 2 202 118 397 196 
 

 

 

Figure 24 Hamlin Lake 1994 bacteriological sampling location map 
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Figure 25 Hamlin Lake 1995 bacteriological sampling location map 
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Figure 26 Hamlin Lake 1996 bacteriological sampling location map. 
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Figure 27 Hamlin Lake 1998 bacteriological sampling location map 
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Figure 28 Big Sable River total phosphorus concentrations and discharge estimate, 1991 
through 1998 

 

AQUATIC PLANTS 

Historical activities have had a profound influence on aquatic plant growth in Hamlin Lake. The original land 

survey of Mason County conducted in 1837 shows a lake that comprises about 3,000 acres with a shoreline about 
17 miles long (Figure 29).  With   a present day acreage of 4,990 acres and a shoreline of 32 miles, Hamlin Lake 
is now nearly 2,000 acres larger than its original size, is deeper, and has an additional 15 miles of shoreline. Prior 
to the construction of the Hamlin Lake dams (there were several dams constructed between the mid-18OO's and 
the early 1900's), much of the upper lake and present day bayous were forests and wetlands. As water backed up 
behind the dams, the fertile soils in these areas were inundated with water, creating shallow water conditions and 
substrate ideal for aquatic plant growth. The distribution of aquatic vegetation in Hamlin Lake today closely 
mimics the lake's historical shoreline. 



HAMLIN LAKE MANAGEMENT PLAN 

 

Hamlin Lake Environmental Protection Agency 
Clean Lakes Program Phase 2 Project – Draft Final 
Report 

9312-05 
3-37 

 

 

Figure 29 Hamlin Lake past and present. 

In a biological assessment of Hamlin Lake prepared in 1932 by the Institute for Fisheries research, it was noted 

that: 

Weeds are abundant in the entire upper lake, in almost all of the smaller bayous and in the North and 
Middle Bayou. Very little vegetation is found along the east side of the lower lake but considerable 
vegetation is found in the shallow portions of the west side, especially where the sand dunes touch the 
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lake. Taken as a whole, Hamlin Lake has an abundance of vegetation. Some portions of the shoal 
however are barren of weeds. An unusually large variety of weeds are present. 

In a follow-up assessment conducted by Brown and Kilpela in 1942, it was stated: 

Hamlin Lake has an abundance of plants . . . Upper Hamlin Lake has the greatest abundance of 
vegetation. The bayous of Lower Hamlin are likewise completely filled with a dense growth of submerged 
plants. There are extensive cattail mats in Upper Hamlin which are bordered on the lake-ward side by 
such submerged species as Bladderwort, Myriophyllum, wild celery as well as the several species of 
pondweeds. Almost the entire bottom of upper Hamlin down to 15 feet is covered with a dense growth of 
vegetation. In the lower lake, the plant beds are less extensive being confined to the shallow areas near 
shore and the bays and bayous. Plant (weed) control has been in practice in the upper lake where strips 
have been cut to allow the passage of boats. Only a few channels can be kept open because of lack of 
equipment and time. In this part of the lake, there is little chance that too many plants will be destroyed. 
On the whole, the vegetation conditions in Hamlin Lake are very favorable to a high fish production. 

Plant surveys of Hamlin Lake conducted during the course of the Phase 1 and Phase 2 projects indicate that with 
the exception of Wild rice (Zizania aquatica; Figure 30), the type and distribution of aquatic plants in Hamlin Lake 
is very similar to what was observed historically in the lake. A map depicting the generalized distribution of 
vegetation in Hamlin Lake along with a listing of plants found in the lake are provided in Figure 31 and Table 10, 
respectively. Wild rice became prevalent in the lake in 1996 and has since spread and gained dominance in the 
upper lake, North Bayou, and in isolated coves along the west shoreline (Figure 32). The increase in the 
abundance of Wild rice and possibly other submersed plants as well may be attributed to the introduction of zebra 
mussels into Hamlin Lake. Recent increases in water transparency resulting from filter feeding activity by the 
mussels allows greater sunlight penetration to the bottom of the lake and increased growth of macrophytes. 

 
Figure 30 Upper Hamlin Lake Wild Rice (Zizania aquatica). 
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Figure 31Hamlin Lake generalized aquatic vegetation distribution map.  (7/30/1998) 
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Plant Name     
Density 

1 E. Milfoil  23 Bladderwort-mini  a Found  

2 Curlyleaf pndwd  24 Buttercup  b Sparse 

3 Chara  25 Southern naiad  c Common  

4 Thinleaf pndwd  26 Brittle naiad  d Dense 

5 Flatstem pndwd  27 Water marigold    

6 Robbins pndwd  28 Wild rice    

7 Variable pndwd  29 Bushy pondweed    

8 Whitestem pndwd  30 Nyrrphea    

9 Richardson pndwd  31 Nuphar    

10 Illinois pndwd  32 Brasenia    

11 Largeleaf pndwd  33 Lemna minor    

12 American pndwd  34 Spirodella    

13 Float leaf pndwd  35 Watermeal    

14 Water stargrass  36 Arrowhead    

15 Wild celery  37 Pickerelweed    

16 Sagittaria  38 Arrow arum    

17 Northern milfoil  39 Cattails    

18 M. verticillatum  40 Bulrushes    

19 M. heterophyllum  41 Iris    

20 Coontail  42 Swamp loosestrife    

21 Elodea  43 Purple loosestrife    

22 Utricularia vulgaris       

Figure 31 Hamlin Lake generalized aquatid begetation distribution table. 
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Table 10 HAMLIN LAKE AQUATIC PLANTS 

TABLE  10 HAMLIN LAKE AQUATIC PLANTS 

    

Common Name Scientific Name Group Occurrence 

Northern milfoil Myriophyllum sibericum Submersed Common 

Wild celery Vallisneria americana Submersed Common 

Sago pondweed Potamogeton pectinatus Submersed Sparse 

White-stem pondweed Potamogeton praelongus Submersed Sparse 

Richardson's pondweed Potamogeton richardsonii Submersed Sparse 

Muskgrass Chara sp. Submersed Sparse 

Illinois pondweed Potamogeton illinoensis Submersed Sparse 

Large-leaf pondweed Potamogeton amplifolius Submersed Sparse 

Coontail Ceratophyllum demersum Submersed Sparse 

Waterweed Elodea canadensis Submersed Sparse 

Pondweed Potamogeton pusillus Submersed Sparse 

Water marigold Megaladonta Beckii Submersed Sparse 

Buttercup Ranunculus sp. Submersed Found 

Eurasian milfoil Myriophyllum spicatum Submersed Found 

Bladderwort Utricularia vulgaris Submersed Found 

Common naiad Najas flexilis Submersed Found 

White water lily Nymphaea odorata Floating-
leaved 

Sparse 

Floating-leaf pondweed Potamogeton natans Floating-
leaved 

Sparse 

Yellow water lily Nuphar sp. Floating-
leaved 

Sparse 

Wild rice Zizania aquatica Emergent Common 

Cattails Typha sp. Emergent Sparse 

Bulrush Scirpus sp. Emergent Sparse 
 

 



HAMLIN LAKE MANAGEMENT PLAN 

 

Hamlin Lake Environmental Protection Agency 
Clean Lakes Program Phase 2 Project – Draft Final 
Report 

9312-05 
3-42 

 

 

Figure 32 Hamlin Lake wild rice distribution map 1996 and 1997 

 

With the exception of a series of canals that were constructed in the Tamarac Village area at the southern end of 
Lower Hamlin, nuisance exotic plant species such as Curly leaf pondweed (Potamogeton crispus) and Eurasian 
milfoil (Myriophyllum spicatum) have not infested Hamlin Lake. The canals in the Tamarac area have been 
treated with chemical herbicides for the past several years to control Eurasian milfoil and other nuisance plant 
types. During the Phase 2 project, the Hamlin Lake Improvement Board received several inquiries from lake 
residents regarding the control of nuisance plant growth. The lake board subsequently contacted the Department 
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of Natural Resources, the Michigan Department of Environmental Quality, and the U.S.  Forest Service to secure 
guidance on possible control strategies. Based on input received from the aforementioned agencies, the lake 
board met with or corresponded with several lake residents regarding the scope of potential herbicide treatments 
and permit requirements. Copies of correspondence related to aquatic plant control are included in Appendix F). 

It should be noted that Hamlin Lake naturally supports abundant and diverse aquatic vegetation. Although some 
lake residents may perceive aquatic plants as a nuisance, aquatic plants in Hamlin Lake provide several vital 
functions. They produce oxygen during photosynthesis, provide food and cover for fish and wildlife, and help 
stabilize shoreline and bottom sediments. Attempts at large-scale control of vegetation in Hamlin Lake would be 
complicated be several factors. Most of the shallow water areas of the lake contain remnant tree stumps or 
submerged logs which would make harvesting of vegetation extremely difficult and expensive. Similarly, herbicide 
treatments would not be desirable in that they would potentially impact valuable fish and wildlife habitat and could 
promote colonization of exotic nuisance species such as Eurasian milfoil and Curly-leaf pondweed. Given the 
abundance of vegetation that naturally occurs in the lake, large-scale plant control would require an expensive 
and ongoing effort. In light of these considerations, future plant management in Hamlin Lake should focus on 
control of exotic species and selective spot-treatments with herbicides and/or limited harvesting to provide 
navigation pathways to the open water areas of the lake. 

Hamlin Lake Trophic Status 

Phase 2 lake monitoring indicates Hamlin Lake continues to be meso-eutrophic. Although the evidence is 
somewhat mixed regarding zebra mussel impacts (e.g., Johengen et al. 1995; Effler et al. 1996; Holland et al. 
1995; Vanderploeg et al. 1996), water quality in Hamlin Lake is noticeably different since the introduction of the 
mussels to the lake (i.e., in-lake phosphorus and chlorophyll-a levels have decreased, water clarity has increased, 
and rooted plant growth has increased slightly). These changes may become subtler over time as the zebra 
mussel population stabilizes and the lake establishes a new equilibrium. 

CONCLUSIONS 
The primary objective of the Hamlin Lake Management Plan was to implement measures and policies that would 

preserve the quality of Hamlin Lake over the long term. To that end, the plan has been largely successful. 

From an administrative perspective, the Hamlin Lake Improvement Board has proven to be an extremely effective 
vehicle for implementing a project of this scope and complexity. The lake board, in turn, has been able to form 
partnerships with the Hamlin Lake Association and the Hamlin Lake Preservation Society and with agencies such 
as the Mason-Lake Soil Conservation District, the United States Department of Agriculture Natural Resources 
Conservation Service, and the Conservation Resource Alliance. These groups and agencies have provided both 
technical and funding support for the project. In addition, there has been formal recognition of the need to protect 
water resources and a willingness to do so at both the county and township level. 

With regard to implementation of the plan, most elements of the plan were implemented as originally envisioned. 
Information dissemination has fostered an understanding of lake protection issues and techniques; the 
geographic information system is available for analysis of land and water features in the watershed; land use 
planning and zoning measures to protect wetlands and other environmentally sensitive lands have been enacted; 
agricultural best management practices have been implemented; permanent streambank stabilization measures 
are in place on critical erosion sites along the Big Sable River; and monitoring has been completed to better 
document water quality conditions. Mechanisms are now in place to proactively manage and protect Hamlin Lake. 
While the full potential of the conservation easement element of the plan was not fully realized, it is hoped that 
pending conservation easement agreements will provide a template for future acquisitions. The Hamlin Lake 
Improvement Board plans to pursue this and other lake protection activities.  Effective management of Hamlin 
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Lake in the future will require continued vigilance and effort by all parties involved. This project has set the stage 
for this endeavor. 
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