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INTRODUCTION 
 

Consumers Energy and DTE Electric, the Licensees, own and operate, under a license issued 
by the Federal Energy Regulatory Commission (FERC), the Ludington Pumped Storage Project 
(Project).  The Project is located along the Lake Michigan shoreline, in the townships of Pere 
Marquette and Summit in Mason County, Michigan and Port Sheldon in Ottawa County, 
Michigan.  The Ottawa County portion of the Project is limited to a 1.8-acre satellite recreation 
site (established as part of the Settlement Agreement approved by Commission Order on 
January 23, 1996 (74 FERC ¶ 61,055)). Figure 1 shows the location of these sites.  
 
As part of FERC relicensing, a botanical survey was proposed to identify and document invasive 
species, rare, threatened or endangered (RTE) species, and potential RTE habitat.   
 
METHODS 
 
Field surveys were conducted to verify land cover types, habitats, and document plant 
communities and invasive species.  The project area was traversed using a meander approach 
to visually inspect the site.  Field crews walked through the project area, documenting dominant 
vegetative species and invasive species locations.  Surveys at the Port Sheldon Site were 
limited to those areas visible from the boardwalk. 
 
The botanical survey for the Port Sheldon Site was conducted on August 3, 2015 and the 
botanical survey for the Ludington Site was conducted on August 27 and 28, 2015.  
Comprehensive plant species lists for the sites were documented during the botanical survey.   
 
RESULTS AND DISCUSSION 
 
Ludington Site 
The Ludington Site contains a variety of habitats.  To facilitate a description of the habitat 
distribution and location, the site was subdivided into 19 areas (18 numbered areas plus the air 
field) prior to the survey, as noted on the attached figures.  Figures 2, 2a, 2b and 2c illustrate 
the individual areas evaluated during the botanical survey along with locations of invasive 
species.  Specific locations of more common and established invasive species, such as spotted 

knapweed, smooth brome, orchard grass and Queen Anneôs lace, were not mapped.  More 
discrete occurrences of invasive species were mapped and shown on Figures 2a, 2b and 2c.  
All invasive species observed during the survey are captured in the plant lists generated for 
each site.  Table 1 identifies the invasive species that were observed during the site evaluations 
as compared to a list of invasives with the potential to be present.  Table 2 specifically 
summarizes the invasive species identified within each area.  The invasive species listed in 
Table 2 are from a slightly more comprehensive list generated by the US Forest Service for the 
Huron-Manistee National Forests (USFS, 2014).   

Habitat Types 
There were six main habitat types identified on the subject site.  They are described below: 
 

Forested Areas 
Several forested areas are present within the facility.  Areas 5, 7 through 12 and 14 through 
18 are all woods of moderate age, consisting of a variety of younger and older growth.  
Areas 10 and a portion of 18 are characterized as mature woods and contain a greater 
percentage of larger diameter trees.  Area 7 is composed of mostly younger trees.  Areas 15 
and 16 are part of the disc golf course associated with Area 13.  The Mason County 
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Campground is also part of Area 17.  Forested areas across the site typically contain trees 
such as sugar maple, American beech, white ash, big-toothed aspen, white pine and 
hemlock. 
 
Within the forested areas, invasive species such as autumn olive, Japanese barberry, 
Morrowôs honeysuckle and hedge-parsley were typically observed.  The older woods 
typically contained less non-native and invasive plants.  
 
Beach & Low Dunes   
Areas 1 and 4 are located along the Lake Michigan shoreline and are comprised mainly of 
low rolling dunes at the base of a steep bluff extending to the beach.  These areas 
contained species such as beach grass, dune reed, beach wormwood, common milkweed 
and willow species.  Area 4 contains a narrow stream/wetland area that is the result of the 
discharge from groundwater-level maintenance pumping associated with the reservoir.  This 
area contains smooth saw grass and sedge species along with various trees and shrubs. 
 
A variety of non-native and invasive species were identified in these areas.  Spotted 
knapweed, black locust, and autumn olive were the most common invasive plants observed.  
Other locally common invasive plants included Scotch pine and great mullein.  
 
Bluff Slope 
Identified as Areas 2 and 3, high, steep bluff-slopes consisting of trees and shrubs are 
located adjacent to the north and south ends of the power plant immediately landward of the 
Beach & Low Dunes areas.  These areas contained species such as white cedar, paper 
birch, and autumn olive.   
 
Invasive species identified in this area includes Scotch pine and autumn olive.  In addition, 
along the base of the slope, several pockets of Japanese knotweed and glossy buckthorn 
were identified. 
 
Old Field/Shrub Thickets 
The southeast corner of Area 18 along with portions of Areas 7 and 12 consisted of an old 
field in early succession with a dominance of autumn olive shrubs.  In addition, a portion of 
Area 11 and areas along the edges of the property boundary and along the power line 
corridor are showing varying degrees of autumn olive encroachment and dominance.  
Common herbaceous vegetation in these areas includes spotted knapweed, smooth brome 
and orchard grass. 
 
Reservoir Slope/Meadow 
The reservoir slope, identified as Area 6, contains a mix of mainly non-native grasses and 
other herbaceous vegetation.  The most common non-native species included smooth 
brome, orchard grass, and everlasting pea.  A large Russian olive tree was noted on the 
east side of the reservoir about half way up the slope.  Milkweed, a common, native plant, 
harbors a population of monarch butterflies on the slopes.  Several areas dominated by reed 
canary grass were observed around the reservoir. 
 
Maintained Recreational Areas 
The amateur air field and the disc golf course (Area 13) consisted of open and 
mowed/maintained areas for recreational use along with scattered wooded and shrub areas.  
The amateur air field property contains numerous autumn olive shrubs in the unmaintained 
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areas.  The disc golf course also meanders through various woods and shrubs in Area 13.  
Although mostly forested, Areas 15 and 16 contain a portion of the disc golf course as well. 
 
The maintained areas contain a variety of non-native and invasive plants.  The most 
prevalent invasive trees and shrubs in Area 13 included Scotch pine, black locust and 
autumn olive.   

 
RTE Habitat & Observations 
A review of the Michigan Natural Features Inventory (MNFI) and U.S. Fish and Wildlife Service 
(USFWS) data sources indicated that state and federally threatened plant species are 
documented to occur within the vicinity of the project (MNFI 2015, USFWS 2015).  Table 3 
outlines the potential RTE plant species that are known to or may occur in the project vicinity.  
The following summarizes RTE observation and potential RTE habitats. 
 
Ginseng is typically found in rich woods with thick canopy cover.  There were three locations 
within the survey area that, given the vegetative and physical characteristics of the woods, 
appeared more likely to contain ginseng.  Thorough observations were conducted in these 
areas; however, no ginseng was identified in these or other areas. 
 
Pitcherôs thistle is often found in open, sparsely vegetated dunes.  The Beach & Low Dunes 
area consists of potential habitat for the Pitcherôs thistle, a State of Michigan and federally 
threatened plant species.  However, despite a thorough evaluation, no Pitcherôs thistle was 
observed during the site survey.  
 
Additional Botanical Evaluations 
A local botanist has also recently performed botanical surveys within the Project Area.  Some 
noteworthy plant specimens identified are as follows: 
 
Area 15 
Yellow lady-slipper orchid (Cypripedium parviflorum) 
 
Although not a particularly rare species, this plant is typically found in higher quality habitats. 
 
Area 16 
Putty-root orchid (Aplectrum hyemale) 
Tall white lettuce (Prenanthes altissima)  
Zigzag goldenrod (Solidago flexicaulis)  
 
Although not particularly rare species, these plants are typically found in higher quality habitats. 
 
Area 18 
Birdfoot trefoil (Lotus corniculatus)  
Red mulberry (Morus rubra)   
 
Birdfoot trefoil is a non-native weed species located along the west side of Brunson Road near 
the east edge of Area 18.  Red mulberry is a state threatened species that was located 
immediately east, and apparently outside of Area 18.  
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Port Sheldon Site 
 
The Port Sheldon site consists of a parking area and a six-foot wide boardwalk and path that 
provides access to the Pigeon River pier at Lake Michigan.  The non-project area surrounding 
this location is comprised of a coal-powered electric generating facility, wooded dunes, the 
Pigeon River, and various residential properties.  Figure 3 illustrates the individual habitat areas 
evaluated during the botanical survey along with the approximate locations of invasive species.  
Observations were made from the project area.  The habitats and identified plants are located 
immediately adjacent to the project area and are not necessarily part of the project area. 
  
Habitat Types 
There were four main habitats identified along the boardwalk.  They are described below: 
 

Riparian Edge 
The riparian edge, Area 1, consisted of herbaceous and shrubby vegetation along the riverôs 
edge including plants such as dogwood and willow. 
 
Wooded Dune 
The steep wooded dune slopes, Area 2, are composed mainly of sugar maple, sassafras, 
red oak, and American beech. 
 
Beach & Low Dune 
A portion of the path to the pier is adjacent to the Beach and Low Dune area along the 
lakeshore.  The vegetation in this area, Area 3, is comprised mainly of American beach 
grass and common milkweed.  Spotted knapweed was identified in this area north of the 
pier. 
 
Maintained/Developed 
The maintained and developed areas, Area 4, include roads to access marinas and boat 
docks along the river.  In addition, there are some home sites along this route.  Invasive 
plants, including Morrowôs honeysuckle, garlic mustard, reed canary grass and great 
mullein, were identified near the grassy area on the west end of the marina.  Spotted 
knapweed and crown vetch were dominant adjacent to the boardwalk in the vicinity of the 
homes.  Just prior to the pier, spotted knapweed, wallflower cabbage and purple loosestrife 
were identified. 

 
RTE Habitat & Observations 
The following summarizes RTE observation and potential RTE habitats of the species identified 
in Ottawa County on the list in Table 3. 
 
No potential ginseng habitat nor plants were identified 
 
As is the case in Ludington, the Beach & Low Dunes Area consists of potential habitat for the 
Pitcherôs thistle.  However, no Pitcherôs thistle was observed during the site survey.  
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Table 1: Potential Invasive Species within the Project Vicinity 

Common Name Scientific Name 
Identified at 

Ludington 

Site 

Identified at 

Port Sheldon 

Site 

Terrestrial Plants 

Amur cork-tree Phellodendron amurense   

Amur honeysuckle Lonicera maackii   

Autumn olive Elaeagnus umbellate X  

Babyôs breath Gypsophila paniculatus   

Bellôs honeysuckle Lonicera X bella   

Black alder Alnus glutinosa   

Black jetbead Rhodotypos scandens   

Black locust Robinia pseudoacacia X X 

Canada thistle Cirsium arvense   

Common buckthorn Rhamnus cathartica   

Common reed Phragmites australis   

Common St. Johnôs-wort Hypericum perforatum X  

European fly honeysuckle Lonicera xylosteum   

European highbush cranberry Viburnum opulus   

Flowering rush Butomus umbellatus   

Garlic mustard Alliaria petiolata  X 

Giant hogweed Heracleum mantegazzianum   

Giant knotweed Polygonum sachalinensis   

Glossy buckthorn Frangula alnus X  

Great mullein Verbascum thapsus X X 

Japanese barberry Berberis thunbergii X  

Japanese hedge-parsley Torilis japonica X  

Japanese honeysuckle Lonicera japonica   

Japanese knotweed Fallopia japonica X  

Japanese stilt grass Microstegium vimineum   

Kudzu Pueraria lobata   

Leafy spurge Euphorbia esula   

Money-wort  Lysimachia nummularia   

Morrowôs honeysuckle Lonicera morrowii X X 

Multiflora rose Rosa multiflora X  

Norway maple Acer platanoides   

Oriental bittersweet Celastrus orbiculatus   

Privet Ligustrum obtrusifolium   

Purple loosestrife Lythrum salicaria  X 

Reed canary grass Phalaris arundinacea X X 

Reed mannagrass Glyceria maxima   

Russian olive Elaeagnus angustifolia X  
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Common Name Scientific Name 
Identified at 

Ludington 

Site 

Identified at 

Port Sheldon 

Site 

Scotch pine Pinus sylvestris X  

Spotted knapweed Centaurea maculosa X X 

Swallowwort Vincetoxicum species   

Swamp thistle Cirsium palustre   

Tartarian honeysuckle Lonicera tatarica   

Tree-of-heaven Ailanthus altissima   

Wild parsnip Pastinaca sativa   

Source: Michigan DNR 2009.  (This list does not include all non-native plants.) 
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Table 2: Non-native/Invasive Plant Species Identified within each Area 

Site Area English Name Scientific Name 

Ludington 1 Spotted knapweed Centaurea maculosa 

  Autumn olive Elaeagnus umbellata 

  Scotch pine Pinus sylvestris 

  Black locust Robinia pseudoacacia 

  Great mullein Verbascum thapsus 

      

2 Smooth brome Bromus inermis 

  Queen Anne's-lace Daucus carota 

  Autumn olive Elaeagnus umbellata 

  Scotch pine Pinus sylvestris 

      

3 Queen Anne's-lace Daucus carota 

  Autumn olive Elaeagnus umbellata 

  Japanese knotweed Fallopia japonica (P. cuspidatum) 

  Morrow's honeysuckle Lonicera morrowii 

      

4 Black bent (Redtop) Agrostis gigantea (A. alba) 

  Spotted knapweed Centaurea maculosa 

  Queen Anne's-lace Daucus carota 

  Glossy false buckthorn Frangula alnus (Rhamnus f.) 

  Reed canary grass Phalaris arundinacea 

  Scotch pine Pinus sylvestris 

  Great mullein Verbascum thapsus 

    

5 Orchard grass Dactylis glomerata 

  Autumn olive Elaeagnus umbellata 

  Common St. John's-wort Hypericum perforatum 

      

6 Smooth brome Bromus inermis 

  Spotted knapweed Centaurea maculosa 

 
Field bindweed Convolvulus arvensis 

  Orchard grass Dactylis glomerata 

  Queen Anne's-lace Daucus carota 

  Common St. John's-wort Hypericum perforatum 

  Great mullein Verbascum thapsus 

      

7 Garden yellow-rocket Barbarea vulgaris 

  Smooth brome Bromus inermis 

  Spotted knapweed Centaurea maculosa 

  Bull thistle Cirsium vulgare 
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Area English Name Scientific Name 

 7 Queen Anne's-lace Daucus carota 

  Autumn olive Elaeagnus umbellata 

  Morrow's honeysuckle Lonicera morrowii 

  Reed canary grass Phalaris arundinacea 

  Black locust Robinia pseudoacacia 

      

8 Japanese barberry Berberis thunbergii 

  Autumn olive Elaeagnus umbellata 

  Morrow's honeysuckle Lonicera morrowii 

      

9 Japanese barberry Berberis thunbergii 

  Common St. John's-wort Hypericum perforatum 

  Hedge-parsley Torilis japonica 

      

10 Orchard grass Dactylis glomerata 

 
Autumn olive Elaeagnus umbellata 

  Morrow's honeysuckle Lonicera morrowii 

  Hedge-parsley Torilis japonica 

    

11 Smooth brome Bromus inermis 

  Spotted knapweed Centaurea maculosa 

  Queen Anne's-lace Daucus carota 

  Autumn olive Elaeagnus umbellata 

  Morrow's honeysuckle Lonicera morrowii 

  Reed canary grass Phalaris arundinacea 

      

12 Japanese barberry Berberis thunbergii 

  Smooth brome Bromus inermis 

  Autumn olive Elaeagnus umbellata 

  Morrow's honeysuckle Lonicera morrowii 

  Black locust Robinia pseudoacacia 

      

14 Japanese barberry Berberis thunbergii 

  Autumn olive Elaeagnus umbellata 

  Morrow's honeysuckle Lonicera morrowii 

      

15 None  

      

16 Orchard grass Dactylis glomerata 

  Queen Anne's-lace Daucus carota 

  Autumn olive Elaeagnus umbellata 

  Morrow's honeysuckle Lonicera morrowii 
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Area English Name Scientific Name 

 16 Black locust Robinia pseudoacacia 

   

17 Japanese barberry Berberis thunbergii 

  Autumn olive Elaeagnus umbellata 

   

18 Bur-dock Arctium minus 

  Smooth brome Bromus inermis 

  Spotted knapweed Centaurea maculosa 

  Orchard grass Dactylis glomerata 

  Queen Anne's-lace Daucus carota 

  Autumn olive Elaeagnus umbellata 

  Morrow's honeysuckle Lonicera morrowii 

  Rambler rose Rosa multiflora 

  Hedge-parsley Torilis japonica 

    

Port 
Sheldon  

Garlic mustard Alliaria petiolata 

  Spotted knapweed Centaurea maculosa 

  Bull thistle Cirsium vulgare 

  Wallflower cabbage Coincya monensis 

  Crown-vetch Coronilla varia 

  Orchard grass Dactylis glomerata 

 
Queen Anne's-lace Daucus carota 

  Morrow's honeysuckle Lonicera morrowii 

  Purple loosestrife Lythrum salicaria 

  Reed canary grass Phalaris arundinacea 

 Black locust Robinia pseudoacacia 

 Great mullein Verbascum thapsus 

 

Table 3:  Rare, Threatened, and Endangered Plant Species that Occur in the Project Vicinity 
 

Common Name Scientific Name Statusa County 

Ginseng Panax quinquefolius T Mason 

Pitcherôs Thistle Cirsium pitcheri T, FT Mason, Ottawa 
 

a 
E (State Endangered), T (State Threatened), SC (State Special Concern), FE (Federal Endangered), 

FT (Federal Threatened), FC (Federal Candidate), PFT (Proposed Federal Threatened) 
Source: Michigan Natural Features Inventory. 2015. Michigan Natural Features Inventory Database 

(GIS Application). [Accessed Sept 2015] 
Source: U.S. Fish and Wildlife Service. 2015. Michigan County Distribution of Federally-Listed 

Threatened, Endangered, Proposed, and Candidate Species. 
http://www.fws.gov/midwest/endangered/lists/michigan-cty.html [Accessed Oct 2015] 

 

 

http://www.fws.gov/midwest/endangered/lists/michigan-cty.html
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PHOTOGRAPHS ï Ludington Site 

 

 
Area 1 - Beach & Low Dunes 
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Area 2 - Bluff Slope 

 
Area 3 - Bluff Slope 

 
 

 
Area 4 ï Wetland/Stream Feature 
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Area 4 - Beach & Low Dunes 

 
 

 
Area 5 - Woods 
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Area 6 - Reservoir Slope/Meadow 

 
 

 
Area 7 ï Old Field/Shrub Thickets (autumn olive) 
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Area 7 ï Woods 

 
 

 
Area 8 - Woods 
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Area 9 ï Woods 

 
 

 
Area 10 ï Mature woods 
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Area 11 ï Old field/shrub thickets (autumn olive) 

 
 

 
Area 11 - Woods 
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Area 12 ï Old field/shrub thickets (autumn olive) 

 
 

 
Area 12 - Woods 
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Area 18 - Old Field/Shrub Thickets (autumn olive) 

 
 

 
Area 13 ï Public Access Area ï Disc Golf 
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Area 14 - Woods 

 
 

 
Area 15 ï Woods and Disc Golf 
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Area 16 ï Woods and Disc Golf 

 
 

 
Area 17 ï Woods ï Mason County Campground 
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Area 18 -  Old Field/Shrub Thickets 

 
 

 
Area 18 - Woods 
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Air Field 
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PHOTOGRAPHS ï Port Sheldon Site 
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