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1.0  INTRODUCTION 
 
This report summarizing the terrestrial habitats of the Boardman River Watershed is being submitted to the 
Grand Traverse Band of Ottawa and Chippewa Indians, as part of a larger environmental and biological 
baseline data collection effort to support the initial phase of the Boardman River Feasibility Study.  By 
evaluating proposed alternatives on the basis of environmental, engineering, economic, and societal 
impacts, the engineering and feasibility study is meant to facilitate the study of fate of the Boardman, Sabin, 
Brown Bridge, and Union Street Dams on the Boardman River near Grand Traverse Bay in northwestern 
Lower Michigan.  
 
This document represents the review and synthesis of available data on the terrestrial habitats within the 
Boardman River Watershed.  The terrestrial ecosystems of the watershed, including physiography, 
geology, soils, and pre- and post-settlement vegetation, are discussed in Section 2.  Wetland ecosystem 
type and distribution are covered in Section 3.  Biological species of interest, including state protected 
threatened and endangered, special concern, and invasive flora and fauna, are described in Section 4.  
Section 5 describes the habitats directly surrounding the impoundments of the Boardman Dams at a finer 
scale, including soil, native vegetation, wetland, and species of interest characteristics.  To aid decision-
making regarding the fate of the Boardman Dams, critical data gaps are identified and recommendations 
for remediating deficiencies in the existing data are discussed in Section 6. 
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2.0  TERRESTRIAL ECOSYSTEMS 
 
2.1 Geological Characteristics  
The following resources were reviewed and summarized: 

 The Grand Traverse Bay Watershed Protection Plan. December 2003. The Watershed Center 
Grand Traverse Bay.  

 Boardman River Natural River Plan: Grand Traverse and Kalkaska Counties. February 1976. 
Revised December 1975 and March 2002. Michigan Department of Natural Resources Fisheries 
Division.   

 Glacial Geology. Grand Traverse County Geographic Information Systems (GIS) Map. 
http://www.liaa.cc/gtcounty/ 

 Quarternary Geology. Michigan Geographic Library GIS shapefile. 
http://www.mcgi.state.mi.us/mgdl/?action=thm 

 
The Boardman River Watershed encompasses a variety of physiographic systems and landforms due to 
three glacial ice advances and retreats during the Wisconsinan glaciation of the Pleistocene Epoch, 
approximately 16,000 to 10,000 years ago.  Current soils and landforms of the watershed, and the 
terrestrial habitats that they support, evolved from this mosaic of glacial deposits, which may reach depths 
greater than 500 ft.  The river valley is composed of flat, sandy outwash plains, ranging from 6 to 14 miles 
wide and pitted by small, shallow depressions.  To the north and south, the river basin is bound by the east-
west running ridges of the Port Huron Moraine.  Lakeplain occurs in the northwest portion of the watershed 
in the Traverse City area adjacent to Grand Traverse Bay.  Specific landform types are mapped in Figure 
2.1.1. 
 
2.2 Soils  
The following resources were reviewed and summarized: 

 The Grand Traverse Bay Watershed Protection Plan. December 2003. The Watershed Center 
Grand Traverse Bay.  

 Boardman River Natural River Plan: Grand Traverse and Kalkaska Counties. February 1976. 
Revised December 1975 and March 2002. Michigan Department of Natural Resources Fisheries 
Division.   

 SSURGO Soils. Michigan Geographic Library GIS shapefile. 
http://www.mcgi.state.mi.us/mgdl/?action=thm 

 
The dry, sandy, and acidic soils derived from glacial outwash deposits are classified mostly as those of the 
Rubicon-Grayling and Rubicon-Kalkaska series. These soils are very permeable and have low nutrient 
availability. A significant portion of the river’s flow volume is derived from groundwater discharge through 
these permeable glacial outwash soils.  At its headwaters upstream of Kalkaska, broad areas of peat and 
muck soils have also developed.  The morainal deposits have evolved into sandy loam soils with sand and 
reddish clay substrata, primarily classified as those of the Emmet and Roselawn series.  Depending upon 
the percentage of sand, these soils are generally dry and acidic with low to medium nutrient availability.  
These soils play a major role in shaping the native plant communities of the Boardman River Watershed. 
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2.3 Regional Landscape Ecosystems and Presettlement Vegetation 
The following resources were reviewed and summarized: 

 Regional Landscape Ecosystems of Michigan. 1986. Albert D. A., S. R. Denton, and B. V. Barnes. 
School of Natural Resources, The University of Michigan. 

 Ecoregions. Michigan Geographic Library GIS shapefile. 
http://www.mcgi.state.mi.us/mgdl/?action=thm 

 Vegetation circa 1800. Grand Traverse County GIS Map. http://www.liaa.cc/gtcounty/ 
  Land Cover circa 1800. Michigan Geographic Library GIS shapefile. 

http://www.mcgi.state.mi.us/mgdl/?action=thm 
 The Grand Traverse Bay Watershed Protection Plan. December 2003. The Watershed Center 

Grand Traverse Bay.  
 Boardman River Natural River Plan: Grand Traverse and Kalkaska Counties. February 1976. 

Revised December 1975 and March 2002. Michigan Department of Natural Resources Fisheries 
Division.   

 
According to Albert et al’s 1986 classification of the regional landscape ecosystems of Michigan, the 
Boardman River Watershed is located within Region II, Northern Lower Michigan (Figure 2.3.1).  This 
region is characterized by a cooler, more variable climate than the southern portions of the state, with 
greater contrasts between Great Lakes shore and inland areas.  Portions of three districts and three 
subdistricts fall within the Boardman River Watershed and are summarized below (Figure 2.3.2).  
Presettlement vegetation communities (circa 1800) are mapped for the watershed in Figure 2.3.3. 
 
More than two-thirds of the watershed is within the Highplains District. This district is characterized by 
sandy outwash plains in the northern portion of the watershed, sandy end moraine in the south, and 
sporadic dune deposits in the eastern portion.  All of this area falls within the Grayling Subdistrict, which is 
characterized by the following vegetation-soil parent material-water relationships: 

• Presettlement communities of jack pine (Pinus banksiana) and red pine (P. resinosa) with some 
white oak (Quercus alba) and northern pin oak (Q. ellipsoidalis) on the dry outwash deposits.  Most 
of these communities are dominated by jack pine and northern pin oak today. 

• Presettlement communities of eastern white pine (P. strobus) and eastern hemlock (Tsuga 
canadensis) on wet/poorly drained outwash sands.  Today these forests are generally dominated 
by trembling aspen (Populus tremuloides), red maple (Acer rubrum), and eastern white pine. 

• Willow (Salix spp.), tag alder (Alnus rugosa), northern white-cedar (Thuja occidentalis), and mixed 
conifer swamps and emergent marshes in the wettest outwash deposits.  Directly adjacent to the 
river, these communities also contain ninebark (Physocarpus opulifolius), northern red oak (Q. 
rubra), highbush cranberry (Viburnum trilobum), dogwoods (Cornus spp.), northern white-cedar, 
balsam fir (Abies balsamea), eastern hemlock, tamarack (Larix laricina), trembling aspen, and 
white birch (Betula papyrifera). 

• Northern hardwood forest communities dominated by American beech (Fagus grandifolia), sugar 
maple (A. saccharum), eastern hemlock, American basswood (Tilia americana), northern red oak, 
and eastern white pine on well drained sandy loam end moraine deposits.  Northern pin oak and 
jack pine communities on excessively well drained sand end moraine deposits.  
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The western-most portion of the watershed falls within the Newaygo District.  In this area the district is 
characterized by flat, sandy outwash and sandy end moraine ridges.  It is characterized by the following 
vegetation-soil parent material-water relationships: 
 

• Presettlement communities of eastern white pine on excessively well drained outwash soils.  
Following extensive logging, these forests are dominated by white and black oaks (Q. velutina) and 
locally by jack pine on the driest soils. 

• Black and white oak and bigtooth aspen (Populus grandidentata) communities on excessively well 
drained, sandy end moraine deposits.  

• Along stream edges with wetter soils, northern white-cedar, eastern white pine, balsam fir, and 
trembling aspen predominate.  

 
The northwest portion of the watershed falls within the Leelanau District.  This district includes a variety of 
physiographic systems and landforms including lakeplain; steep, coarse-textured end moraine ridges; 
relatively flat to gently rolling, coarse-textured ground moraine, and coarse-textured drumlin fields.  This 
area includes portions of both the Williamsburg and Traverse City Subdistricts. 
 

• The Williamsburg Subdistrict is mostly steeply sloping end moraine with well drained soils 
supporting northern hardwood forests dominated by sugar maple, American beech, eastern 
hemlock, and American basswood. 

• The Traverse City Subdistrict is an interesting mix of moderately sloping, course-textured drumlins 
over ground moraine and flatter lacustrine deposits.  Soils are mostly well drained and gravelly 
sand to gravelly sandy loam in texture.  Presettlement communities included eastern white pine-
eastern hemlock forest, eastern white pine-red pin forest, beech-sugar maple-hemlock forest, 
mixed conifer swamp, and cedar swamp.  Most of the area has been altered by urban development 
or clearing for cherry and apple orchards, vineyards, and row crops.  However, some depressions 
between the drumlins still support swamps and small lakes, and some northern hardwood forest 
remnants still occupy the steep slopes of the drumlins.  

 
2.4 Post-settlement Land Cover and Land Use  
The following resources were reviewed and summarized: 

 Land Use (1978). Grand Traverse County GIS Map. http://www.liaa.cc/gtcounty/ 
 Land Cover/Use MIRIS 1978. Michigan Geographic Library GIS shapefile. 

http://www.mcgi.state.mi.us/mgdl/?action=thm 
 The Grand Traverse Bay Watershed Protection Plan. December 2003. The Watershed Center 

Grand Traverse Bay.  
 Boardman River Natural River Plan: Grand Traverse and Kalkaska Counties. February 1976. 

Revised December 1975 and March 2002. Michigan Department of Natural Resources Fisheries 
Division.   

 
According to the Grand Traverse Bay Watershed Protection Plan (2003), approximately 64.8% of the 
Boardman River Watershed is forested (Figure 2.4.1).  Various agricultural uses and cover types compose 
14.5% of the watershed, with open shrub/grassland, open water, and wetlands making up 10.3%, 2.1%, 
and 1.7%, respectively.  These estimates incorporate data from 1978 for Kalkaska County and 1990 for 
Grand Traverse County and are summarized in Table 2.4.1.  The land cover categories summarized in 
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1978/1990 Land Cover and Use* % of Watershed
Urban 6.5%
Barren 0.1%
Agriculture 14.5%
     Cropland 13.2%
     Orchard/Vineyard 0.6%
     Confined Feeding 0.0%
     Permanent Pasture 0.5%
     Other 0.1%
Forested 64.8%
Open Shrub/Grassland 10.3%
Water 2.1%
Wetlands 1.7%

TOTAL 100.0%
* Data source: Grand Traverse Bay Watershed 
Protection Plan, December 2003; based on 1978 data 
for Kalkaska Co. and 1990 data for Grand Traverse Co. 

1978 Land Cover and Use* % of Watershed
Urban 2.0%
     Low Intensity Residential 0.4%
     High Intensity Residential 0.7%
     Commercial/Industrial/Transportation 0.7%
     Urban/Recreational Grasses 0.1%
Quarries/Strip Mines/Gravel Pits 0.0%
Agriculture 12.0%
     Pasture/Hay 2.4%
     Row Crops 9.6%
Transitional 0.8%
Forested Upland 61.4%
     Deciduous Forest 34.0%
     Evergreen Forest 17.7%
     Mixed Forest 9.8%
Grasslands/Herbaceous 10.3%
Open Water 2.4%
Wetlands 11.0%
     Wooded Wetland 10.3%
     Emergent Herbaceous Wetland 0.7%

TOTAL 100.0%
* Data source: MIRIS 1978 Land Cover/Use

Table 2.4.2 were estimated using 1978 land use data for both counties, in order to have a unified 
classification scheme with more specific vegetation categories.  They are mapped in Figure 2.4.2.  
Approximately 61.4% of the watershed is forested upland.  Upland forest types include deciduous, 
evergreen, and mixed deciduous/evergreen forests composing 34.0%, 17.7%, and 9.8% of the watershed, 
respectively.  Grasslands and other herbaceous uplands compose 10.3%, and wetlands encompass 
11.0%.  More specifically, wooded or forested wetlands compose 10.3% of the watershed, and open water 
and emergent herbaceous wetlands compose 2.4% and 0.7% of the watershed, respectively.  Note that 
land cover and use continuously change and that the above percentages are only estimates and likely differ 
slightly from what is observed on the ground today. 
 
Table 2.4.1 Summary of Most Recent Land Cover and Use for Boardman River Watershed 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 2.4.2 Summary of 1978 Land Cover and Use for Boardman River Watershed 
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 3.0  WETLAND ECOSYSTEMS  
 
The following resources were reviewed and summarized: 

 Composite Wetlands. Grand Traverse County GIS Map. http://www.liaa.cc/gtcounty/ 
 National Wetlands Inventory. Michigan Geographic Library GIS shapefile. 

http://www.mcgi.state.mi.us/mgdl/?action=thm 
 Land Cover/Use MIRIS (1978). Michigan Geographic Library GIS shapefile. 

http://www.mcgi.state.mi.us/mgdl/?action=thm 
 Land Cover circa 1800. Michigan Geographic Library GIS shapefile. 

http://www.mcgi.state.mi.us/mgdl/?action=thm 
 Grand Traverse County and Kalkaska County Final Wetland Inventory Maps. October 2006. 

Michigan Department of Environmental Quality. http://www.michigan.gov/cgi/0,1607,7-158-
12540_13817_22351-58858--,00.html 

 MDEQ Wetland Identification Manual: A Technical Manual for Identifying Wetlands in Michigan 
Appendix E. County Hydric Soils List. 2001. Michigan Department of Environmental 
Quality. http://www.michigan.gov/deq/0,1607,7-135-3313_3687-10333--,00.html 

 Classification of Wetlands and Deepwater Habitats of the U.S. 1979. Cowardin, L. M., V. Carter, 
F.C. Golet, and E. T. LaRoe. U.S. Department of the Interior Fish and Wildlife Service.  

 The Grand Traverse Bay Watershed Protection Plan. December 2003. The Watershed Center 
Grand Traverse Bay.  

 Boardman River Natural River Plan: Grand Traverse and Kalkaska Counties. February 1976. 
Revised December 1975 and March 2002. Michigan Department of Natural Resources Fisheries 
Division.   

 
According to presettlement vegetation circa 1800 data complied by the Michigan Department of Natural 
Resources, Michigan Natural Features Inventory, and Michigan State University Extension, six major types 
of wetlands occurred within the Boardman River Watershed (Figure 3.1).  These include deciduous and 
coniferous forested, shrub scrub, and emergent wetlands, namely black ash swamps, mixed hardwood 
swamps, mixed conifer swamps, cedar swamps, muskeg/bogs, and shrub swamps/emergent marshes.   
 
Composite wetland maps, generated from 1978 aerial photo interpretation in National Wetland Inventory 
(NWI) and MIRIS Land Use/Cover and U.S. Department of Agriculture Soil Survey Hydric Soils datasets, 
show that many of the watershed’s presettlement wetlands remain today (Figure 3.2).  Depending upon the 
land use/cover data set used for calculation, wetlands compose approximately 2-11% of the watershed 
(Tables 2.4.1 and 2.4.2).  However, these maps generated from land use/cover and subsequent composite 
wetland maps are not complete inventories of existing wetlands in the watershed.  Areas shown may or 
may not be actual regulated or unregulated wetlands, and additional wetland areas may exist that are not 
captured by these maps.  To create their Final Wetland Inventory Maps showing likely wetland areas, the 
Michigan Department of Environmental Quality (MDEQ) requires that a candidate area possess two out of 
three of the following criteria: 1) NWI wetland designation, 2) MIRIS wetland designation, and/or hydric soils 
status.  Due to errors in the County Hydric Soils List dataset, this type of wetland mapping for the 
watershed cannot be completed until the hydric status of all soil types occurring within the watershed are 
verified with additional Natural Resources Conservation Service (NRCS) resources.    
 
NWI and MIRIS datasets indicate that the Boardman River Watershed currently includes a diversity of 
wetland types (Table 3.1).  These wetlands are associated with lakes, the river and its tributaries, and 
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# Wetland Type Comments
1 Flats Exposed sediments
2 Lacustrine Limnetic Unconsolidated Bottom Lake wetland >20 acres; deepwater habitat with fine sediment substrate
3 Lacustrine Littoral Unconsolidated Bottom Lake wetland >20 acres; wetland fringe habitat with fine sediments substrate
4 Lacustrine Littoral Emergent Lake wetland >20 acres; wetland fringe habitat with emergent vegetation
5 Lacustrine Littoral Emergent Nonpersistent Lake wetland >20 acres; wetland fringe habitat with nonpersistent emergent vegetation
6 Palustrine Aquatic Bed Depressional wetland <20 acres; vegetation mostly on or below water surface
7 Palustrine Rock Bottom Depressional wetland <20 acres; substrate mainly stones, boulders, and bedrock
8 Palustrine Unconsolidated Bottom Depressional wetland <20 acres; substrate of fine sediment
9 Palustrine Emergent Depressional wetland <20 acres; with emergent vegetation

10 Palustrine Emergent Persistent Depressional wetland <20 acres; with persistent emergent vegetation
11 Palustrine Forested Depressional wetland <20 acres; vegetation dominated by trees >6 m tall
12 Palustrine Forested Broad-Leaved Deciduous Depressional wetland <20 acres; vegetation dominated maples, ashes, cottonwoods, etc.
13 Palustrine Forested Broad-Leaved Evergreen Depressional wetland <20 acres; vegetation dominated magnolias and mangroves--odd for MI
14 Palustrine Forested Indeterminate Deciduous Depressional wetland <20 acres;  vegetation dominated by unknown deciduous trees
15 Palustrine Forested Needle-Leaved Deciduous Depressional wetland <20 acres;  vegetation dominated by tamarack
16 Palustrine Forested Needle-Leaved Evergreen Depressional wetland <20 acres;  vegetation dominated by spruces, firs, etc.
17 Palustrine Forested Dead Depressional wetland <20 acres; majority of trees dead
18 Palustrine Scrub-Shrub Depressional wetland <20 acres; vegetation dominated by shrubs and trees <6 m tall
19 Palustrine Scrub-Shrub Broad-Leaved Deciduous Depressional wetland <20 acres; vegetation dominated by buttonbush, dogwoods, etc.
20 Palustrine Scrub-Shrub Broad-Leaved Evergreen Depressional wetland <20 acres; vegetation dominated by leatherleaf, cranberry, etc.
21 Palustrine Scrub-Shrub Needle-Leaved Deciduous Depressional wetland <20 acres; vegetation dominated by small tamarack
22 Palustrine Scrub-Shrub Needle-Leaved Evergreen Depressional wetland <20 acres; vegetation dominated by small firs, spruces, etc.
23 Palustrine Scrub-Shrub Dead Depressional wetland <20 acres; majority of shrubs dead
24 Riverine Lower Perennial Unconsolidated Bottom River wetland; constant flow at low gradient and slow water velocity with fine sediment substrate

# Hydrological Regime Comments
1 Artificially Flooded Flooding controlled by pumps/dikes/dams
2 Permanently Flooded Surface water throughout the year in all years
3 Intermittently Exposed Surface water throughout the year except in years of extreme drought
4 Semipermanently Flooded Surface water throughout growing season in most years
5 Seasonally Flooded Surface water during early growing season but not by end of growing season
6 Saturated Soils saturated at surface for extended periods; standing surface water rare
7 Temporarily Flooded Surface water for brief periods but water table well below surface most of season

depressions in the landscape.  They are dominated by forest, scrub shrub, emergent, and 
floating/submerged aquatic vegetation.  These wetlands exhibit a variety of hydrological regimes ranging 
from permanently flooded to saturated soils to brief periods of inundation followed by drawdown of the 
water table (Table 3.2). Despite the wealth of knowledge in the NWI and MIRIS data sets, they are not 
complete and/or accurate for every existing wetland in the watershed, and in many instances they present 
conflicting classifications for a given wetland (see Figures 5.1.3. 5.2.3, 5.3.3, and 5.4.3 in Section 5 for 
examples of discrepancy).  Field checking is the best way to document the types of current wetlands in the 
watershed, especially those adjacent to the dams and impoundments, and predict how they may or may 
not be impacted by the proposed dam removals. 
 
Table 3.1 Summary of Post-settlement Wetland Types within Boardman River Watershed 

 
Table 3.2 Summary of Wetland Hydrological Regimes within Boardman River Watershed 
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4.0  THREATENED, ENDANGERED, & INVASIVE SPECIES   
 
In addition to threats to native ecosystems, environmental threats such as threatened and endangered 
species protected by the state and federal government, special species and communities of concern 
identified by the state, and invasive species should be considered. 
 
4.1 Threatened, Endangered, & Special Concern Species & Special Natural Communities 
The following resources were reviewed and summarized: 

 Threatened and Endangered Species Element Occurrence List by Section for Boardman River 
Watershed. 2007. Special data request granted by Michigan Natural Features Inventory (MNFI).  

 Michigan’s Natural Communities Draft List and Descriptions. 2006. MNFI. 
http://web4.msue.msu.edu/mnfi/data/MNFI_Natural_Communities.pdf 

 Species and Community Abstracts. MNFI. http://web4.msue.msu.edu/mnfi/pub/abstracts.cfm 
 The Grand Traverse Bay Watershed Protection Plan. December 2003. The Watershed Center 

Grand Traverse Bay.  
 Preliminary Restoration Plan for the Boardman River Mainstem Grand Traverse County, Michigan 

Section 506 Great Lakes Fishery and Ecosystem Restoration. November 2005. U.S. Army Corps 
of Engineers. 

 
Fourteen threatened and endangered (T&E) species element occurrences have been documented within 
the Boardman River Watershed.  An additional eight species of special concern, five exemplary natural 
communities, and one breeding/rearing habitat also have been recorded by MNFI.  These element 
occurrences are summarized in Table 4.1.1 and mapped in Figure 4.1.1.  Habitat characteristics are also 
summarized in Table 4.1.1.  Two bird species, Kirtland’s warbler and Bald eagle, are federally listed as 
endangered and threatened, respectively.  Two bird species are listed by the state as endangered: 
Kirtland’s warbler and King rail.  Three bird species are listed as state threatened: Bald eagle, Red-
shouldered hawk, and Common loon.  Species of special concern, natural community, and habitat 
occurrences are not legally protected under T & E legislation, but they may become listed as threatened or 
endangered in the future if they continue to decline and should be protected whenever possible.  A reptile, 
insect, and plant are considered of special concern in the watershed by the state: Wood turtle, Ebony 
boghaunter, and Hill’s thistle.  Notable natural communities consist of both upland and wetland habitats and 
include dry-mesic northern forest, mesic northern forest, northern fen, oak-pine barrens, and rich conifer 
swamp.  The special breeding/rearing habitat is a Great blue heron rookery.   
 
In addition to the element occurrences recorded by MNFI, the U.S. Army Corps of Engineers (USACE) 
reported the occurrence of Common loon in Boardman (Keystone) Pond and a Bald eagle nest near Brown 
Bridge Pond in their 2005 preliminary restoration plan.  It is unclear whether or not these occurrences have 
been incorporated into the state database.  The USACE also noted the extirpation of Lake sturgeon 
(Acipenser fluvescens), a state threatened species, from the Boardman River with the construction of the 
Union Street Dam in 1867. This species inhabits rivers with deep, unvegetated run and pool habitats and 
lakes and prefers to spawn in streams over gravel substrate.  The potential exists to restore the migration  
of this species from Grand Traverse Bay into the Boardman River.   
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Scientific Name Common Name Last Observed Federal Status State Status Habitat Notes
Birds

Buteo lineatus Red-shouldered Hawk 2004 T

nest in large, deciduous trees 35-40' above ground in mature forested flooplains or 
deciduous/mixed forests w/ nearby or interspersed wetlands; forage in variety of 
wetlands & upland openings

Dendroica kirtlandii Kirtland's W arbler 2004 LE E young jack pine (Pinus banksiana ) stands w/ scattered, small openings

Gavia immer Common Loon 2003 T

nest in lakes/rivers/ponds, especially on sheltered islands on large, undeveloped 
inland lakes; prefer nesting on small islands or bog mats at the water’s edge and 
quiet, shallow, sheltered coves for nurseries; sensitive to human disturbance

Haliaeetus leucocephalus Bald Eagle 2005 LT,PDL T

nest in large trees, constructed platforms, & utility poles near 
pond/lakes/streams/rivers; require open water for foraging; sensitive to human 
disturbance

Rallus elegans King Rail 1970 E
coastal wetlands in the Great Lakes; permanent marsh habitats along upland-
wetland edges largely dominated by tussock-forming sedges

Reptiles

Glyptemys insculpta W ood Turtle 2005 SC

hard-bottomed streams & rivers w/ herbaceous vegetation & sandy nesting 
substrate; various wetland types but especially forested river floodplain in fall 
through late spring; nearby open, sandy, terrestrial habitats including clearcuts & 
utility rights-of-way in summer

Insects

Williamsonia fletcheri Ebony Boghaunter 1966 SC
both aquatic & terrestrial habitats: shoreline, ponds, bogs, fens, lowland shrub, 
forest openings, aquatic corridors, bog pools, and fens in forests

Plants
Cirsium hillii Hill's Thistle 2005 SC dry, open, sandy/gravelly soils in oak savanna & jack pine barrens
Natural Communities

Dry-mesic northern forest 1989

sandy outwash & lakeplain, less often on thin glacialdrift over bedrock, inland dune 
ridges, & coarse-textured end moraine; moderately to extremely acidic sand or 
loamy sand soils; pine- or pine/hardwood-dominated; fire-maintained

Mesic northern forest 1989

coarse to medium-textured ground & end moraine, silty/clayey lakeplain, & thin till 
over bedrock, less often in ice-contact terrain, sandy lakeplain, & sand dunes; 
extremely acidic to moderately alkaline loamy sand, sandy loam, sand , loam, and 
clay soils; beech/maple/birch/hemlock-dominated

Northern fen 2006
thin glacial drift underlain by calcareous bedrock; neutral to slightly alkaline 
saturated peat soils; sedge/rush-dominated; groundwater-fed wetland

Oak-pine barrens 2006

well-drained sandy outwash & lakeplain, less often on sandy coarse-textured 
moraine; slightly to moderately acidic sand or loamy sand soils; oak/pine-dominated; 
fire-maintained

Rich conifer swamp 1989

outwash channels and plains, lakeplains, & depression in coarse to medium-
textured ground moraine; neutral to moderately alkaline organic soils; northern white-
cedar or tamarack-dominated; minerotrophic wetland

Breeding/Rearing Habitats

Great Blue Heron Rookery 1982
Preferred heronry sites are large trees (dead or alive) 5-15m from ground, usually 
near water and isolated from human disturbance; flooded, wooded sites 

Table 4.1.1 Summary of MNFI Element Occurrence Data for Boardman River Watershed 
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4.2 Invasive Species 
The following resources were reviewed and summarized: 

 The Grand Traverse Bay Watershed Protection Plan. December 2003. The Watershed Center 
Grand Traverse Bay.  

 Boardman River Natural River Plan: Grand Traverse and Kalkaska Counties. February 1976. 
Revised December 1975 and March 2002. Michigan Department of Natural Resources Fisheries 
Division.   

 Preliminary Restoration Plan for the Boardman River Mainstem Grand Traverse County, Michigan 
Section 506 Great Lakes Fishery and Ecosystem Restoration. November 2005. U.S. Army Corps 
of Engineers. 

 Boardman River Feasibility Study: A Plan for the Drawdown of Boardman Pond. June 2007. 
Environmental Consulting & Technology, Inc. (ECT)  

 
Existing data sources tend to focus on problematic species within Grand Traverse Bay, the Boardman 
River, and its tributaries.  Known aquatic invasive species include the following: zebra mussel (Dreissena 
polymorpha; Boardman Lake and Brown Bridge Pond), sea lamprey (Petromyzon marinus; Grand Traverse 
Bay), fishhook water flea (Cercopagis pengoi; Grand Traverse Bay), rusty crayfish (Orconectes rusticus; 
Grand Traverse Bay), spiny water flea (Bythotrephes cederstroemi Grand Traverse Bay), Eurasian ruffe 
(Gymnocephalus cernuus; Grand Traverse Bay), alewife (Alosa pseudoharengus; Grand Traverse Bay), 
and Eurasian water milfoil (Myriophyllum spicatum; Grand Traverse Bay).  In their 2005 preliminary 
restoration plan, the USACE expressed concern regarding the removal of the Union Street Dam and 
subsequent migration of invasive species, such as sea lamprey, from Grand Traverse Bay into the 
Boardman River system.  
 
Very little information is available regarding terrestrial invasive species within the watershed.  ECT (2007) 
reported low densities of invasive plant species in all communities surrounding their Boardman (Keystone) 
Pond study area.  Common buckthorn (Rhamnus cathartica) and non-native honeysuckles (Lonicera spp.) 
were observed in both upland and wetland areas.  Purple loosestrife (Lythrum salicaria) was observed in 
open wetland areas. 
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# Symbol Soil Series Texture Comments
1 EmA East Lake-Mancelona loamy sand 0-2% slope; somewhat excessively drained
2 EmB East Lake-Mancelona loamy sand 2-6% slope; somewhat excessively drained
3 EmE East Lake-Mancelona loamy sand 18-25% slope; somewhat excessively drained
4 KaA Kalkaska loamy sand 0-2% slope; somewhat excessively drained
5 KaC Kalkaska loamy sand 6-12% slope; somewhat excessively drained
6 KaE Kalkaska loamy sand 18-25% slope; somewhat excessively drained
7 KaF Kalkaska loamy sand 25-45% slope; somewhat excessively drained
8 KIC Karlin loamy sand 6-12% slope; excessively drained
9 KID Karlin loamy sand 12-18% slope; excessively drained

10 KIF Karlin loamy sand 25-45% slope; excessively drained
11 LeB Lake Beach and Eastport sand 0-6% slope; excessively drained

*12 Lu Lupton muck 0-2% slope; very poorly drained
*13 Ru Roscommon mucky loamy sand 0-2% slope; poorly drained 
14 RwA Rubicon sand 0-2% slope; excessively drained
15 W Water

5.0  HABITATS SURROUNDING THE BOARDMAN DAMS   
 
The following resources were reviewed and summarized: 
 

 The Grand Traverse Bay Watershed Protection Plan. December 2003. The Watershed Center 
Grand Traverse Bay.  

 Preliminary Restoration Plan for the Boardman River Mainstem Grand Traverse County, Michigan 
Section 506 Great Lakes Fishery and Ecosystem Restoration. November 2005. U.S. Army Corps 
of Engineers. 

 Boardman River Feasibility Study: A Plan for the Drawdown of Boardman Pond. June 2007. 
Environmental Consulting & Technology, Inc. (ECT). 

 Quarternary Geology. Michigan Geographic Library GIS shapefile. 
http://www.mcgi.state.mi.us/mgdl/?action=thm 

 SSURGO Soils. Michigan Geographic Library GIS shapefile. 
http://www.mcgi.state.mi.us/mgdl/?action=thm 

 Land Cover/Use MIRIS 1978. Michigan Geographic Library GIS shapefile. 
http://www.mcgi.state.mi.us/mgdl/?action=thm 

 National Wetlands Inventory. Michigan Geographic Library GIS shapefile. 
http://www.mcgi.state.mi.us/mgdl/?action=thm 

 
5.1 Union Street Dam: Boardman Lake 
The reservoir upstream of the Union Street Dam occurs in the glacial context of flat lakeplain physiography 
with undulating drumlin fields.  The soils surrounding Boardman Lake consist mainly of nearly level to 
moderately steep, somewhat excessively drained East Lake-Mancelona sandy loam; nearly level to steep, 
somewhat excessively drained Kalkaska sandy loam; and nearly level, excessively drained Rubicon sand 
(Table 5.1.1; Figure 5.1.1).  Nearly level, very poorly drained Lupton muck and poorly drained Roscommon 
mucky loamy sand are hydric soils that occur near the inlet and outlet of Boardman Lake.  
 
Table 5.1.1 Summary of Soils Near Boardman Lake 
 

 * Hydric Soils 
 
 
 
 



 
 

Boardman River Feasibility Study – A Summary of Terrestrial Habitats in the Boardman River Watershed 
 

12 

# Symbol Soil Series Texture Comments
1 CpA Croswell loamy sand 0-2% slope; moderately well drained
2 CpB Croswell loamy sand 2-6% slope; moderately well drained
3 KaA Kalkaska loamy sand 0-2% slope; somewhat excessively drained
4 KaB Kalkaska loamy sand 2-6% slope; somewhat excessively drained
5 KaC Kalkaska loamy sand 6-12% slope; somewhat excessively drained
6 KaF Kalkaska loamy sand 25-45% slope; somewhat excessively drained
7 KbC Kalkaska sand 6-12% slope; somewhat excessively drained

*8 Kt Kerston muck 0-1% slope; very poorly drained
9 LkF Leelanau-Kalkaska loamy sand 25-45% slope; well drained

*10 Lu Lupton muck 0-2% slope; very poorly drained
11 MaA Mancelona gravelly sandy loam 0-2% slope; somewhat excessively drained

*12 Ru Roscommon mucky loamy sand 0-2% slope; poorly drained 
*13 Tm Tonkey mucky sandy loam 0-2% slope; very poorly drained 
14 W Water

The northern portion of the reservoir is surrounded by urban development associated with the City of 
Traverse City, while the southern half is less developed with adjacent deciduous, evergreen, and mixed 
forested lands (Figure 5.1.2).  Small areas of forested wetland also occur around the southern end of the 
lake.  The specific composition of the vegetative communities directly adjacent to Boardman Lake and 
downstream of the Union Street Dam are lacking in existing data sets.  
 
MIRIS and NWI datasets suggest that Boardman Lake contains mainly open lacustrine waters with minor 
areas of lacustrine limnetic wetland with unconsolidated substrate, palustrine scrub shrub wetland with 
broad-leaved deciduous vegetation, forested wetland with unknown vegetation type, and riverine lower 
perennial wetland with unconsolidated substrate (Figure 5.1.3).  However, the MIRIS and NWI data sets 
conflict as to the categorization of some of the wetlands in this area.  Without ground truthing, it is difficult to 
know what the correct classifications are for the wetlands in question.  Note that the wetlands shown in 
Figure 5.1.3 without classification conflicts between the MIRIS and NWI datasets may appear as such 
because they were derived from one dataset or the other, not necessarily because the datasets matched.  
Also, information is lacking as to the hydrologic connectivity between these wetlands and Boardman Lake.   
 
The only element occurrence of a threatened or endangered species recorded within MNFI’s database for 
the Boardman Lake area is that of the King rail (Rallus elegans), an endangered shorebird of permanent 
marsh habitats last sighted in the area in 1970.      
  
5.2 Sabin Dam: Sabin Pond  
The reservoir upstream of the Sabin Dam is set in the glacial context of flat lakeplain and morainal ridges 
with coarse-textured till.  The soils surrounding Sabin Pond consist mainly of moderately sloping, 
moderately well drained Croswell loamy sand; nearly level to steep, somewhat excessively drained 
Kalkaska loamy sand; and level, very poorly drained Kerston muck (Table 5.2.1; Figure 5.2.1).  In addition 
to Kerston muck, hydric soils in the area include nearly level, very poorly drained Lupton muck; poorly 
drained Roscommon mucky loamy sand; and very poorly drained Tonkey mucky sandy loam.  
 
Table 5.2.1 Summary of Soils Near Sabin Pond 

* Hydric Soils 
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Sabin Pond is surrounded mostly by agricultural, grassland/pasture, and forested land uses and covers, 
with some urban/residential development (Figure 5.2.2).  Forested areas include deciduous, evergreen, 
and mixed vegetation.  Significant areas of wooded wetland occur north, east, and south of the pond, with 
some emergent wetland vegetation along the southwest edge.  Data is lacking regarding the specific 
composition of the neighboring plant communities.   
 
MIRIS and NWI datasets suggest that the majority of wetlands adjacent to Sabin Pond are palustrine 
forested wetlands with needle-leaved evergreen vegetation (Figure 5.2.3).  Additional nearby wetland types 
may include palustrine scrub-shrub wetland with broad-leaved deciduous vegetation, palustrine scrub shrub 
with unknown vegetation, palustrine forested wetland with broad-leaved deciduous vegetation, riverine 
lower perennial wetland with unconsolidated substrate, and forested wetland with unknown vegetation type.  
However, the MIRIS and NWI data sets conflict as to the categorization of the wetlands that border the 
south end of Sabin Pond.  Without ground truthing, it is difficult to know what the correct classifications are 
for the wetlands in question.  Note that the wetlands shown in Figure 5.2.3 without classification conflicts 
between the MIRIS and NWI datasets may appear as such because they were derived from one dataset or 
the other, not necessarily because the datasets matched.  Again, information is lacking as to the hydrologic 
connectivity between these wetlands and the reservoir in question, Sabin Pond.   
 
The only element occurrence of a threatened or endangered species recorded within MNFI’s database for 
the Sabin Pond area is that of the Wood turtle (Glyptemys insculpta), a reptile of special concern known to 
inhabit various wetland types, especially forested river floodplain wetlands adjacent to upland habitats with 
sandy soils.  This species is not legally protected by state law but may become listed in the future with 
continued population decline.  It was very recently recorded near Sabin Pond in 2005 and in two other 
sections further east along the Boardman River. 
 
5.3 Boardman Dam: Boardman (Keystone) Pond 
The reservoir upstream of the Boardman Dam also occurs within the glacial context of flat lakeplain and 
morainal ridges with coarse-textured till.  The soils evolved from this parent material consist mainly of well 
drained gravelly sand and gravelly sandy loams in the uplands surrounding Boardman Pond. Adjacent to 
the pond, the major soil types consist of rather nutrient-poor nearly level, somewhat poorly drained 
Gladwin-Richter gravelly sandy loams; nearly level to steep, somewhat excessively drained Kalkaska 
loamy sand; steep, well drained Leelanau-Kalkaska loamy sands; nearly level, poorly drained Roscommon 
sands; and nearly level, very poorly drained Lupton muck (Table 5.3.1; Figure 5.3.1).  In addition to 
Roscommon sand and Lupton muck, other hydric soils in the area include nearly level, very poorly drained 
Edwards muck; poorly drained Tonkey sandy loam; and poorly drained Tonkey-Hettinger-Pickford loams.   
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# Symbol Soil Series Texture Comments
1 CpA Croswell loamy sand 0-2% slope; moderately well drained
2 CpB Croswell loamy sand 2-6% slope; moderately well drained

*3 Es Edwards muck 0-2% slope; very poorly drained
4 GrA Gladwin-Richter gravelly sandy loams 0-2% slope; somewhat poorly drained
5 KaA Kalkaska loamy sand 0-2% slope; somewhat excessively drained
6 KaB Kalkaska loamy sand 2-6% slope; somewhat excessively drained
7 KaC Kalkaska loamy sand 6-12% slope; somewhat excessively drained
8 KaE Kalkaska loamy sand 18-25% slope; somewhat excessively drained
9 KaF Kalkaska loamy sand 25-45% slope; somewhat excessively drained

10 LkF Leelanau-Kalkaska loamy sand 25-45% slope; well drained
*11 Lu Lupton muck 0-2% slope; very poorly drained
12 MaC Mancelona gravelly sandy loam 6-12% slope; somewhat excessively drained

*13 Rv Roscommon sand 0-2% slope; poorly drained
*14 To Tonkey sandy loam 0-2% slope; poorly drained
*15 Tr Tonkey-Hettinger-Pickford loams 0-2% slope; poorly drained
16 W Water

 
Table 5.3.1 Summary of Soils Near Boardman (Keystone) Pond 
 

* Hydric Soils 
 
Boardman pond is surrounded by open shrub/grassland, agricultural, forested, and residential land covers 
and uses (Figure 5.3.2).  Moderate areas of forested wetland occur north and south of the pond, with an 
area of emergent vegetation along the southwest edge of the pond.  According to ECT (2007), four 
categories of plant communities can be classified based upon field reconnaissance adjacent to or within 
Boardman Pond: upland, upland valley, wetland, and moist soil.  Forested upland areas are consistent with 
the pine-hardwood forest community, including eastern white pine, red pine, northern red oak, white oak, 
black oak, northern pin oak, red and sugar maple, paper birch, basswood, bigtooth aspen, and eastern 
hemlock.  Wetland areas are typically a mix of hardwood swamps with openings containing scrub shrub 
and emergent vegetation.  Woody understory species include gray dogwood (Cornus foemina), juniper 
(Juniperus spp.), and American beech. Herbaceous groundcover species are characterized as “old-field” 
vegetation, including redtop (Agrostis gigantea), Canada thistle (Cirsium arvense), wild carrot (Daucus 
carota), common plantain (Plantago major), Kentucky bluegrass (Poa pratensis), and tall goldenrod 
(Solidago altissima).  The upland valley zone is dominated by red maple, red pine, eastern white pine, and 
paper birch in the overstory.  Understory species include juniper, staghorn sumac (Rhus typhina), and gray 
dogwood.  Horsetail (Equisetum spp.) is the predominant groundcover species in this zone.  Forested 
wetlands on the site are dominated by tamarack, northern white-cedar, and red maple.  The shrub 
understory includes red-twig dogwood (Cornus sericea), ninebark, and speckled alder.  Emergent wetlands 
contain cattail (Typha spp.), several species of sedge (Carex spp.), and occasional patches of purple 
loosestrife.  In addition to purple loosestrife, invasive honeysuckles and common buckthorn occur 
sporadically around the pond. 
 
Similar to the wetlands described by ECT (2007) through field observation, the MIRIS and NWI datasets 
suggest that wetland types adjacent to Boardman Pond include palustrine scrub shrub with needle-leaved 
evergreen vegetation, palustrine scrub shrub with broad-leaved deciduous vegetation, palustrine scrub 
shrub with unknown vegetation, palustrine with unconsolidated substrate, and palustrine emergent (Figure 
5.3.3).  However, the MIRIS and NWI data sets conflict as to the categorization of a few of the wetlands in 
this area.  Without ground truthing, it is difficult to know what the correct classifications are for the wetlands 
in question. Note that the wetlands shown in Figure 5.3.3 without classification conflicts between the MIRIS 
and NWI datasets may appear as such because they were derived from one dataset or the other, not 
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# Symbol Soil Series Texture Comments
1 AsB Au Gres-Saugatuck sands 2-6% slope; somewhat poorly drained
2 CpA Croswell loamy sand 0-2% slope; moderately well drained
3 CpB Croswell loamy sand 2-6% slope; moderately well drained
4 CrB Croswell-Rubicon sands 2-6% slope; moderately well drained
5 Fm Freshwater marsh
6 Gt Gravel pit
7 KaC Kalkaska loamy sand 6-12% slope; somewhat excessively drained

*8 Kt Kerston muck 0-1% slope; very poorly drained
*9 Lu Lupton muck 0-2% slope; very poorly drained

*10 Ru Roscommon mucky loamy sand 0-2% slope; poorly drained 
11 RwA Rubicon sand 0-2% slope; excessively drained
12 RwC Rubicon sand 6-12% slope; excessively drained
13 RwD Rubicon sand 12-18% slope; excessively drained
14 RwF Rubicon sand 25-45% slope; excessively drained

15 RwF2 Rubicon sand
25-45% slope; excessively drained; slopes moderately 
eroded

*16 Ta Tawas-Roscommon complex muck over sand 0-2% slope; very poorly drained
17 W Water

necessarily because the datasets matched.  Once again, information is lacking as to the hydrologic 
connectivity between these wetlands and Boardman Pond.  
 
While no threatened and endangered element occurrences are recorded for the Boardman Pond area by 
MNFI, the USACE (2005) reported the occurrence of the Common loon (Gavia immer) in the pond.  This 
threatened species prefers to nest in lakes, rivers, and ponds isolated from extensive human disturbance.  
It has been recorded by MNFI in seven additional sections within the watershed as recently as 2003, 
especially in the Forest Lakes area north of the Boardman River.  
 
5.4 Brown Bridge Dam: Brown Bridge Pond 
The reservoir upstream of the Brown Bridge Dam is set in the glacial context of a narrow outwash channel 
with sand and gravel parent material.  The soils adjacent to Brown Bridge Pond consist mainly of nearly 
level to steep, moderately eroding excessively drained Rubicon sand; nearly level, poorly drained 
Roscommon sand; nearly level, very poorly drained Lupton muck; level, very poorly drained Kerston muck; 
moderately sloping, moderately well drained Croswell loamy sand; moderately sloping, somewhat poorly 
drained Au Gres-Saugatuck sands; and nearly level, very poorly drained Tawas-Roscommon complex 
muck over sand (Table  5.4.1; Figure 5.4.1).  Hydric soils occur east, south, and west of the impoundment 
and include Kerston muck, Lupton muck, Roscommon mucky loamy sand, and Tawas-Roscommon 
complex sand over muck.  An area of freshwater marsh occurs south of the pond.    
 
Table 5.4.1 Summary of Soils Near Brown Bridge Pond 

* Hydric Soils 
 
Brown Bridge Pond is primarily surrounded by evergreen and mixed forest vegetation (Figure 5.4.2).  
Expansive areas of forested wetland occur east, south, and west of the pond, with a significant area of 
emergent vegetation located centrally along its southern edge.  The specific composition of the vegetative 
communities directly adjacent to Brown Bridge Pond and downstream of the dam are lacking in existing 
data sets. 
 
MIRIS and NWI datasets suggest that the majority of wetlands adjacent to Brown Bridge Pond are 
palustrine forested wetlands with needle-leaved evergreen vegetation (Figure 5.4.3).  Additional wetland 
types may include palustrine scrub shrub with unknown vegetation, palustrine scrub shrub with broad-
leaved deciduous vegetation, palustrine forested with broad-leaved deciduous vegetation, and palustrine 
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emergent.  However, the MIRIS and NWI data sets conflict as to the categorization of significant wetland 
areas west, south, and east of the pond.  Without ground truthing, it is difficult to know what the correct 
classifications are for the wetlands in question. Note that the wetlands shown in Figure 5.4.3 without 
classification conflicts between the MIRIS and NWI datasets may appear as such because they were 
derived from one dataset or the other, not necessarily because the datasets matched.  Information is 
lacking as to the hydrologic connectivity between these wetlands and Boardman Pond.  
 
One of seven occurrences recorded by MNFI for the Boardman River Watershed, the Common loon has 
been reported for the western end of Brown Bridge Pond as recently as 1998.  The USACE (2005) also 
reported the occurrence of a Bald eagle (Haliaeetus leucocephalus) nest near Brown Bridge Pond.  This 
federally and state threatened raptor nests in large trees near open water areas such as ponds, rivers, 
streams, and lakes isolated from extensive human disturbance.  MNFI reports its occurrence in two 
sections east of Brown Bridge Pond along the river and north of the river in the Forest Lakes area.   
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 6.0  RECOMMENDATIONS FOR FURTHER STUDY 
 
A wealth of data exists for the Boardman River Watershed, especially in Geographic Information System 
(GIS) format.  However, data gaps and conflicts exist in some of these datasets and will require additional 
effort to rectify.  As it is, the current data is insufficient to determine expected changes in terrestrial habitat 
type and distribution in the watershed.  We recommend the following actions to improve and build upon 
existing baseline data to better predict terrestrial habitat response to changes in the river system as part of 
a larger feasibility study evaluating alternative actions for removal of the Boardman Dams. 
 
Collect vegetation data in the field in upland habitats directly adjacent to the dams and their 
reservoirs.  To understand how the natural vegetation communities might respond to lowering water 
levels, it is important to know the structure and composition of these communities.  This type of information 
cannot be gleaned from the broad vegetation categories used in land use and cover GIS datasets.  The 
actual species available to provide a source of seed for newly exposed areas and these species’ 
associated tolerances of light, water, and nutrient availability, in addition to soil characteristics and 
topography, will help determine how the system will respond to changes in water level.  This type of data 
was obtained through field reconnaissance and is recorded for Boardman (Keystone) Pond in ECT’s 2007 
drawdown report. 
 
Conduct a wetland field survey to characterize and map wetland ecosystems along the shoreline of 
the reservoirs and aquatic vegetation beds within the reservoirs.  Although they are useful for getting 
a general sense of wetland ecosystem type and distribution, composite wetland inventory maps are not 
complete, accurate depictions of existing wetlands within the watershed, especially at a fine scale near the 
Boardman Dams.  In some instances wetland categorization is not consistent between the MIRIS and NWI 
datasets, and areas of hydric soils occur that may include previously unmapped wetlands.  Therefore, we 
recommend a field survey to map and characterize the soils, hydrology, and vegetation of wetlands within 
the river valley walls adjacent to and submerged/floating aquatic beds within Boardman Lake, Sabin Pond, 
Boardman (Keystone) Pond, and Brown Bridge Pond.  As with the upland habitats, knowing species 
composition, soils, and topography will make prediction of system impact and response to various 
alternatives more successful. 
 
When considering alternative actions, analyze the timing implications of those actions on the 
special concern, threatened, and endangered species known to occur along the Boardman River.  
The majority of the T & E occurrences recorded by MNFI occur well away from the areas likely to be 
impacted by the proposed dam removals.  For the few listed species known to occur in sections along the 
river, the life history traits and biology of these species should be considered to minimize disturbance to 
their habitat during the breeding season.  The watershed itself may provide nearby alternative habitats for 
more mobile species if displacement occurs. 
 
Conduct T & E field surveys before, during, and after implementation of the preferred alternative in 
order to monitor impact on these species.  T & E species monitoring is recommended to record the 
status of these species over time and how they are/are not impacted by the selected alternative.  It is 
possible that new wetland formation as a result of dam removal(s) may create new habitat for these 
species and have a positive effect.  Such a monitoring effort could provide an excellent learning opportunity 
and provide useful experience for other dam removal projects with T & E species concerns. 
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Conduct an invasive species field survey along the shoreline of the reservoirs and develop 
treatment and monitoring strategies for areas of concern.  Very little is known about the occurrence of 
problematic, invasive species in the terrestrial habitats surrounding the Boardman Dams and their 
reservoirs.  These species are aggressive colonizers of disturbed areas and could inhibit the establishment 
of native vegetation on newly exposed sediments.  Therefore, we recommend that a survey be conducted 
in order to map existing patches of invasive species near the areas of proposed impact and to devise 
control strategies for these invasive species seed sources.  Treatment of invasive species is more efficient 
and economical when the invasive vegetation occurs at low densities.  Monitoring will likely be necessary 
following implementation of the preferred alternative to ensure prompt treatment of invasive species and 
the successful establishment of native vegetation. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 




