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1.0 INTRODUCTION 
 
In advance of permitting for the proposed Oakfield Wind Project Amendment (Project) in Oakfield and 
T4R3 WELS, Aroostook County, Maine, Stantec Consulting (Stantec) completed evaluations of the 
project area to determine the presence of unusual natural areas within or in the vicinity of the project 
area.  According to the Preservation of Unusual Natural Areas standard of the No Adverse Environmental 
Effect Standard of the Site Location of Development Law (06-096 CMR 375.12), an unusual natural area 
means “any land or water area, usually only a few acres in size, which is undeveloped and which contains 
natural features of unusual geologic, botanical, zoological, ecological, hydrological, other scientific, 
educational, scenic, or recreational significance.”   
 
Part of the identification of unusual natural areas involved contacting state and federal agencies, including 
the Maine Natural Areas Program (MNAP) and the U.S. Fish and Wildlife Service (USFWS), to determine 
if there are any known occurrences of state or federally listed rare, threatened, or endangered (RTE) 
species or rare or exemplary natural communities present within or in the vicinity of the project area.   
 
In addition to the inquiries to the state and federal agencies, Stantec ecologists and botanists completed 
a series of environmental field surveys in 2009 and 2010 that further identified and evaluated the 
presence of unusual natural areas within the project area.  These environmental field surveys included:  
 

 Spring 2009 vernal pool surveys; 
 Spring, summer, and fall 2009 wetland and stream delineations;  
 Spring 2010 wetland and stream delineations; 
 Spring 2010 vernal pool surveys; and  
 Summer 2010 rare plant surveys.  

 
The field surveys were completed throughout the project summit generation area.  The following 
discusses the results of these field efforts relative to unusual natural areas, including RTE plants and rare 
and exemplary natural communities.  Discussions of RTE wildlife species and their associated habitats 
are presented in Section 7 of this application.   
 
2.0 METHODOLOGY 
 
2.1 AGENCY CORRESPONDENCE 
 
To determine the presence of unusual natural areas, Stantec contacted MNAP to determine if there were 
any known occurrences of RTE plants, as well as rare or exemplary natural communities within the 
project area.  The MNAP maintains a database that tracks the locations of RTE plant species in Maine.  
In total, there are 352 RTE plant species within Maine (i.e., plant species with state rarity ranks of S1, S2, 
or S3).  The MNAP also maintains a database that tracks the occurrences of rare and exemplary natural 
communities and ecosystems throughout the state.  According to MNAP, state rarity ranks are defined as 
follows. 

 S1 - Critically imperiled in Maine because of extreme rarity (five or fewer occurrences or very few 
remaining individuals or acres) or because some aspect of its biology makes it especially 
vulnerable to extirpation from the State of Maine.  

 S2 - Imperiled in Maine because of rarity (6-20 occurrences or few remaining individuals or acres) 
or because of other factors making it vulnerable to further decline.  

 S3 - Rare in Maine (20-100 occurrences).  

 S4 - Apparently secure in Maine.  

 S5 - Demonstrably secure in Maine.  
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2.2 FIELD SURVEYS 
 
Field surveys that identified and evaluated the presence of unusual natural areas, including RTE plant 
species and rare and exemplary natural communities were largely completed concurrently with on-going 
environmental field surveys from spring 2009 through early summer 2010.  These field surveys included 
spring 2009 and 2010 vernal pool surveys and 2009 and 2010 wetland delineations.  Stantec ecologists 
and botanists completed systematic field surveys of the project area by walking evenly-spaced transects 
approximately 75 to 150 feet apart in order to provide thorough coverage of the project area.   
 
Stantec ecologists and botanists also conducted seasonally-appropriate targeted field surveys in certain 
areas where previous field surveys were completed during inopportune times for locating RTE plant 
species (e.g., fall or early spring).  In many instances, these areas were observed during the ongoing field 
surveys as containing intact forest or wetland communities or containing rare plant indicator species such 
as maidenhair fern (Adiantum pedatum), silvery spleenwort (Deparia acrostichoides), plantain-leaved 
sedge (Carex plantaginea), or sweet cicely (Osmorhiza spp.) and subsequently identified for a follow-up 
seasonally-appropriate field survey for RTE plants.  
 
Appropriate data were recorded for all RTE plant species plants that were located within the project area.  
This included collecting data on population size, vigor, landscape setting, associated habitat, habitat 
condition, and location.  RTE plant populations were located with a Trimble ® Pro Series Global 
Positioning System (GPS) receiver and subsequently included on construction plans.  Similarly, for rare 
and exemplary natural communities that were identified within the project area, appropriate data on 
community size, community condition, and species composition were recorded.  The boundaries of the 
natural communities were located using a combination of GPS and aerial photography interpretation.  
Completed rare plant and natural community data forms are attached as Appendix 9-1.   
 
3.0 RESULTS  
 
3.1 AGENCY CORRESPONDENCE 

 
The response from the USFWS indicated that there are no known locations of federally-listed species 
within the project area.   
 
The response from MNAP (Appendix 9-2) indicated that there were no known occurrences of RTE plant 
species within the present project summit area.  The MNAP response did indicate that an exemplary 
Beech-Birch-Maple Forest is located on Hunt Ridge in Oakfield.   
 
The MNAP response noted an occurrence of an exemplary Red Oak – Northern Hardwoods Forest and a 
population of large toothwort (Cardamine maxima) on Robinson Mountain in Dyer Brook; however, this 
ridgeline is no longer included in the project area.  The additional occurrences of RTE plants and 
exemplary natural communities noted by MNAP are located along the potential transmission line 
alignments and are not located within the proposed summit generation project area (Appendix 9-3).   
 
3.2 FIELD SURVEYS 

 
Field surveys completed by Stantec in 2008 and 2009 within the original Oakfield Wind Project area 
documented several populations of large toothwort, as well as a population of Goldie’s fern (Dryopteris 
goldiana), in the vicinity of the amended project area.  Both species are listed as Special Concern by 
MNAP.  Special plant survey forms for MNAP are included as Appendix 9-1 and plant locations can be 
found on the natural resource maps in Section 7 of this application. 
 
The proposed collector line crosses one location of the Goldie’s fern observed in 2008.  In 2010, the 
population of Goldie’s fern was not observed due to the recent timber harvest and canopy removal.  This 
species will likely not be observed again until the canopy returns to 100 percent closure.   
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In response to the known occurrences of RTE plants and an exemplary natural community within the 
vicinity of the project area, Stantec ecologists and botanists completed RTE plant surveys and natural 
community evaluations in 2009 and 2010 throughout the present project area.  These surveys targeted 
large toothwort and Goldie’s fern, as well as other RTE plant species that are known from the surrounding 
region.   
 
As a result of Stantec’s field surveys, populations of large toothwort were found in 2009 and 2010.  The 
largest occurs south of the original project area in Oakfield, and another large population occurs in the 
southern part of the new project area.  One location of large toothwort is not part of the project area and is 
therefore protected from development activity.  While the other large population is adjacent to a proposed 
road, the plant’s habitat has been avoided.  Large toothwort is known from several locations in the vicinity 
and within project area.  Large toothwort is ranked S3 and listed as Special Concern in Maine.  The 
habitat is generally moist or seepy slopes, most often south-facing in a forested setting dominated by 
yellow birch (Betula alleghaniensis), sugar maple (Acer saccharum) and black ash (Fraxinus nigra) with 
American beech (Fagus grandifolia) components.  More than half of the plants at these locations were 
flowering with over 1,000 plants at each location.  Associated plants include ostrich fern (Matteuccia 
struthiopteris), spring beauty (Claytonia caroliniana), mad-dog skull-cap (Scutellaria lateriflora), and 
silvery spleenwort (Deparia acrostichoides).  Four locations of the large toothwort are within the area 
proposed for development. 
 
The dominant matrix forests present within the project area are Beech-Birch-Maple Forests with smaller 
inclusions of Spruce-Northern Hardwoods Forests.  These forests are considered common communities 
in Maine according to MNAP.  Most of the forests within the project area have been impacted from past 
timber harvests operations.  Forest stands range from maturing second growth forests to recently 
harvested, regenerating forests throughout the eastern Oakfield Hills, Hunt Ridge, and portions of four 
ridges east of Outlet Mountain 
 
In general, the Beech-Birch-Maple matrix forest is characterized by sugar maple, beech, yellow birch, 
paper birch (Betula papyrifera), white ash (Fraxinus americana), red spruce (Picea rubens), and balsam 
fir (Abies balsamea) in the forest canopy with an understory typically dominated by starflower (Trientalis 
borealis), wild sarsaparilla (Aralia nudicaulis), shining firmoss (Huperzia lucidula), Canada mayflower 
(Maianthemum canadense), wild oats (Uvularia sessilifolia), Christmas fern (Polystichum acrostichoides), 
and evergreen wood fern (Dryopteris intermedia).  Recent and historic timber harvests have occurred 
throughout most of these communities within the Project area.   
 
As identified by MNAP, an exemplary Beech-Birch-Maple forest is located on Hunt Ridge.  This 
community is characterized by a canopy dominated by sugar maple, yellow birch American beech and 
varying components of paper birch and white ash.  Dominant species average 18 inches in diameter at 
breast height.  The understory is relatively undeveloped, with most trees over 20 feet tall.  The 
herbaceous layer is made up of yellow violet (Viola pubescens), spring beauty, and Dutchman’s breeches 
(Dicentra cucullaria) in the early spring and Indian cucumber root (Medeola virginiana) and mountain 
wood fern (Dryopteris campyloptera) throughout the year.  
 
The Spruce-Fir Broom-moss Forests are located in small pockets within the project area.  These 
communities are generally located on shallower and rockier soils than the Beech-Birch-Maple Forest.  
The forests are dominated by red spruce and balsam fir trees.  The understory is less diverse than the 
hardwoods forests with evergreen wood fern, Canada mayflower, starflower, and painted trillium (Trillium 
undulatum) typically common in the understory.  Each forest within the project area has been impacted 
from past timber harvests.   
 
Small wetland communities, including forested, scrub-shrub, and emergent wetlands, are interspersed 
within the broader Beech-Birch-Maple forest.  These wetland communities are located in topographic 
depressions and drainages within the ridgeline.  A further discussion of the wetland communities, 
including vernal pool habitat present within the project area, is presented in Section 7 of this application.  
None of the wetland communities identified are rare or exemplary natural communities based on their 
overall size, species composition, and landscape position.   
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4.0 POTENTIAL IMPACTS AND MITIGATION 
 
The preliminary design of the project included approximately 81 acres of the exemplary Beech-Birch-
Maple Forest on Hunt Ridge.  To minimize impacts, the following avoidance and minimization measures 
were implemented: 
 

 the original design of northern Hunt Ridge was scaled back by removing one planned turbine; 
 a preliminary project design to connect the collector line that would have run from the northern 

array to Hunt Ridge was abandoned; 
 if a temporary meteorological (met) tower is erected on the turbine pad for EO5, EO6 or EO7, it 

will be free-standing rather than guyed in order to avoid additional clearing; and 
 if one of the permanent met towers is located in the mapped Beech-Birch-Maple area, the 

electrical supply will be buried to minimize clearing. 
 
The final design proposes that 28 acres of the MNAP identified Beech-Birch-Maple Forest will be 
converted to an access road, collector corridor, and turbine location (Figure 1).   
 
Efforts to avoid large toothwort colonies are incorporated into the design of roads, laydown areas, and 
adjustments of turbine pad placement and grading. 
 
5.0 SUMMARY 
 
In summary, Stantec completed field surveys in the amended project area in an effort to characterize and 
confirm records returned by MNAP for the area.  Botanists and ecologists performed targeted habitat 
surveys during the spring and summer of 2009 and 2010 to areas predetermined to potentially hold RTE 
species.  The surveys resulted in occurrences of large toothwort, the largest in the southern portion of the 
project area.  Large toothwort is a species listed as S3 and Special Concern in Maine.  Prior surveys 
produced additional records of large toothwort and a record of Goldie’s fern.  Since the 2008 survey, the 
Goldie’s fern population has been disturbed by a timber harvest at its location and could not be found 
when visited in 2009 or 2010.  The populations of large toothwort within the project area consist of 
thousands of individual plants growing in colonies across the landscape.  Because these populations are 
so large, efforts to avoid and minimize impacts were used when designing the project components, but 
ultimately creating openings in the canopy will benefit the plant populations and allow them to expand 
their range.  The impact to the exemplary Beech-Birch-Maple Forest on Hunt Ridge has been minimized 
to the extent possible, and represents approximately five percent of the mapped Beech-Birch-Maple 
complex. 
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Project ____________ 

Maine Natural Areas Program, Maine Department of Conservation May 2007 

SPECIAL PLANT SURVEY FORM 
 

Site:   Survey Site: Thompson Settlement Road 

Quad name: Oakfield / Meduxnekeag Lake  Quad code:  

County: Aroostook  Town: T4R3 WELS 
 

Date: 5/3/2010 Surveyor(s): E. Doucette, D. Dyer Sourcecode: F 

 

Plant Name: Cardamine maxima (large toothwort)   New       Update Occurrence #:  

 
GPS Coordinates (  NAD 83, UTM Zone 19N;  Other-please specify) 
X: 566835, Y: 5101091 

GPS Unit and Accuracy: Trimble
Pro-XT, 1-2 m accurate 

Directions to Occurrence: 
 
Occurs within 1500 feet east of Thompson Settlement Road. 
 
 

 Strongly recommend use of air photos and USGS topographic maps for relocation of the site on the ground. 

MAP:  Please attach a map, preferably 1:24,000 scale topo map, showing the location of the observation. 

Locational Uncertainty  (how closely can you map the feature to its actual location?) 
 

 mapped to w/in 12.5 m of actual location;      greater uncertainty (estimate  = _____  m / ft / km / miles);     aerial delimited  
 

Confidence in Observation of Population Extent 
 

  Confident full extent of feature IS known;     Confident full extent is NOT known;     Uncertain whether full extent is known   
 

EO DATA 
 
# of Plants _>1000_ 
 

 Individuals 
 Ramets 

 
Population Structure 
 
__30_ % Vegetative 
__70_ % Reproductive 

Phenology 
 

 In leaf 
 In bud 
 In flower 
 Immature fruit 
 Mature fruit 
 Seed dispersing 
 Dormant 

Population Area 
 

 1 square yard 
 1 – 5 square yards 
 5 – 20 square yards 
 20 – 100 square yards  
 100 sq yds to 1 acre 
 1 acre + 

 
____~area actual habitat 
____~ area potential habitat 

Vigor?   Normal    Other than normal 
Explain: more vigorous than other populations observed

Evidence disease, predation, etc?  Explain: 
 Yes 
 No 

Type of reproduction?  Explain: Flowering 
 Sexual 
 Asexual 
 Not Observed 

Other Comments:  population covers approximately 20 square feet, more than half flowering. 

GENERAL DESCRIPTION 

Associated natural community: Beech-Birch-Maple Forest 

Associated plant species: 
Matteuccia struthiopteris, Deparia acrostichoides, Scutellaria lateriflora 
 
 
Substrate/soil type:  Mucky mineral soil. 

Threats to Population: none observed 
 
Conservation/Management/ 
Research needs: none observed 

Elevation 
 
Min __800_ ft 
 
Max __1000 ft  
 

Aspect 
 N  NE 
 E  NW 
 S  SE 
 W  SW 
 Flat or NA 

% Slope 
 Flat 
 0-10 
 10-35 
 35+ 
 Vertical 

Light 
 Open 
 Partial 
 Filtered 
 Shade 

 

Topographic Position 
 Crest 
 Upper Slope 
 Mid-slope 
 Lower Slope 
 Bottom 
 Level Plain 

Moisture 
 Inundated 
 Saturated (wet mesic) 
 Moist (mesic) 
 Dry-mesic 
 Dry (xeric) 
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EO RANKING 
CURRENT CONDITION of the plant’s immediate habitat.  Is the habitat pristine or degraded?  Note any disturbances within the plant 
habitat (check off, describe below to what degree these have altered natural ecological processes, or if they have any negative or positive 
effects on the population).  Note how the disturbance(s) may influence success of the plant at the site. 

 
 Logging-most recently ~ 70-80 yrs ago  Fire  Dumping or mining 
 Agriculture / Pasture  Impoundment  ORV / Vehicle disturbance 
 Animal effects (insect outbreaks, browsing)  Exotic plants  Trails / Roads 
 Wind or ice damage  Erosion   Other 

   No Evidence of disturbance 
Describe:   
 
 
Condition  A – No apparent signs of human disturbance (or long enough ago that effects are no longer visible or are extremely minor) 
Rank  B – Some signs of human disturbance or degradation, but habitat generally intact 
  C – Signs of human disturbance or degradation, and habitat compromised in some significant way 
  D – Highly disturbed (multiple impacts causing habitat to be drastically altered) 
  Other / Habitat disturbed, consistent with needs of species / Explain: 

 
SIZE / QUALITY: How large is this population relative to typical populations of this species?  _______________________________   
Does it appear to be capable of maintaining itself if its habitat remains basically intact?   Yes     No 
Size / Quality Rank              A – Excellent          B – Good           C – Fair         D – Poor    
Comments: 

 
LANDSCAPE CONTEXT of the area surrounding the plant habitat.  What land uses and/or natural communities surround the observed 
area?  Is the habitat fragmented? To what degree can the population be protected from effects of adjacent land uses? 

Comments: 
 
 

Landscape  A – Population surrounded by > = 1000 acres of undisturbed landscape 
Rank  B – Population surrounded by fairly intact landscape, though there may be cuts nearby 
  C – Population surrounded by fragmented forest or rural landscape 
  D – Surrounding area developed 
  Other / Explain: 

 
OVERALL RANK for EO based on your experience    A – Excellent   B – Good   C – Fair   D – Poor   E – Extant    
Comments: 
 

MNAP reviewed / verified rank  A – Excellent   B – Good   C – Fair   D – Poor   E – Extant 
 
Date:                          Reviewer:          Rationale: 

 

Photograph taken? 
 

 No 
 

 Yes 

Specimen collected? 
 No         Yes 

 
Collection # _________________ 
 
Repository  _________________ 

Do other members of this genus occur at this site? 
 No   Yes 

If yes, are there hybridization issues?  No;  Yes; Explain: C. 
diphylla is a parent to the hybrid target sp. C. maxima. 
 
Are there identification issues?   No;  Yes; Explain: Significant 
and observable leaf morphology differences. 

Landowner name/address for entire population (attach additional 
owner information on a separate sheet): 
Evergreen Wind Power, II 
179 Lincoln Street, Suite 500 
Boston, MA 02111 

Phone 
 

Is landowner aware of plant? 
 Yes         No 

Tax map # (if known)   Is landowner protecting plant? 
 Yes         No 

Lot # (if known) 
 

Comments 
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SPECIAL PLANT SURVEY FORM 
 

Site name:       Survey site: Oakfield Hills 

Quad name:       Quad code:       

County: Aroostook Town: Oakfield 

 
Date: 5/29/2008 Surveyor(s): D.Dyer, E.Doucette Sourcecode: F      
 

Plant Name: Large toothwort (Cardamine maxima) 
New          
Update      

Occurrence #:       

 
GPS data: NAD 83 UTM Zone 19; X: 467279 Y: 5098740

Directions: see Stantec maps. South-facing hardwood hillside in Oakfield, Maine; south of South Road between Bea Brook and the East 
Branch of the Mattawamkeag River.  Collected points with Trimble Pro-XR, represented on Stantec’s Delineated Natural Resource 
Maps 

 

Number of individuals:  Phenology:  Population area:  Vigor: 

>1,500    In leaf    1 square yard    Very feeble 
    In bud    1 - 5 square yards    Feeble 
Population structure:    In flower    5-100 square yards    Normal 
    Immature fruit    100 square yards to 2 acres    Vigorous 
70 %  Vegetative    Mature fruit    2 acres+    Exceptionally vigorous 

30 %  Reproductive 
 

  Seed dispersing 
 Hundreds of acres Est. area of 

potential habitat 
  

    Dormant     

 
Comments: habitat potential exists all over this area in the semi-rich hardwood forest dominated by sugar maple, beech and yellow 
birch.  It was growing in both areas which had been cut over in the last 10 years, and areas that were undisturbed in the last 70 years.  
Did not seem to be either helped nor harmed by the activity or lack thereof. 
 
 

Type of reproduction:  
 sexual       asexual 

Explain: flowers present 

Evidence of disease, predation, 
etc. 

 yes    no 

Explain:       

 
Aspect  % Slope  Light  Topographic position  Moisture 

  N       NE    Flat    Open    Crest    Inundated 
  E       NW    0-10    Partial    Upper slope    Saturated (wet-mesic) 
  S       SE    10-35    Filtered    Mid-slope    Moist (mesic) 
  W      SW    35+    Shade    Lower-slope    Dry-mesic 
 Flat or n/a    Vertical      Bottom    Dry (xeric) 

Elevation: minimum       ft  maximum       ft 
 
Associated natural community/plant community: Beech-birch-maple forest 
 
Associated plant species: oak fern (Gymnocarpium dryopteris), northern beech fern (Phegopteris connectilis), drooping sedge (Carex 
crinita), fly honeysuckle (Lonicera canadensis), interrupted fern (Osmunda claytoniana), lady fern (Athyrium filix-femina), Jack in the 
pulpit (Arisaema triphyllum) 
 
Substrate/soil type:       

 

Threats to population: Development, improper forest management 

Conservation / management / 
research needs: 

Full survey of population extents needed. 
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Photograph taken?    yes  no 
Specimen collected?   yes    no Collection #:  05292008-01 Repository:  Eric Doucette, Stantec Consulting 
 
Other species occurring at the site: Cardamine diphylla 
Do other members of this genus occur at this site?  yes     no If yes, please complete below: 

       Hybridization?   yes  no 
       Identification questions?  yes  no 
       Explain: C. maxima is the fertile hybrid between C. diphylla 

and C. concatenata 
 

 
RANKING 

1.  SIZE / QUALITY: 
How large is this population relative to typical populations of the species?  Does it appear to be viable, i.e. capable of maintaining itself if its 
habitat remains basically intact?   
 
 
 Size / Quality Rank:  A  excellent B  good      C  fair   D  poor 
 
2. CURRENT CONDITION of the plant habitat: 
Is the habitat supporting the EO pristine or degraded?  Note any natural and anthropogenic disturbance within the plant habitat (check off, then 
describe extent and how recent below): 

 Logging – most recently c. 15 yrs ago 
 Agriculture / pasture  
 Fire 
 Wind or ice damage 
 Impoundment 
 Exotic plants  

 Animal effects (insect outbreaks, browsing) 
 Erosion 
 Dumping or Mining 
 ORV / vehicle disturbance 
 Trails / roads 
 other 

Describe the disturbance(s): to what degree have these altered natural ecological processes, or do they appear to have any negative or positive 
effects on the population? 
Logging seems to have not affected this population negatively or positively.  Found equally prolific in disturbed areas as 
In areas which have not been disturbed as those which have been harvested in the last 10-15 years. 
 Condition Rank: 2.5 
 
 Condition Rank: 

1   No apparent signs of human disturbance (human use may have occurred, but long enough ago that effects are no longer visible or are 
extremely minor). 

2   Some signs of human disturbance or degradation, but habitat generally intact. 

3   Highly disturbed.  

 
3.  LANDSCAPE CONTEXT of the area surrounding the plant habitat: 

 What land uses and/or natural communities surround the observed area?  To what degree can the population be protected from effects of 
adjacent land uses? 
Landscape Rank: 2.5.  Small pockets of basswood-maple-ash forest, in some areas.  The landscape is a combination of logging and rural 
residential.  There are some relatively large areas that have not been logged in at least 50 years, and other areas are currently being harvested.  For 
more information see the Stantec Consulting Rare Plant report for Oakfield Wind Phase 1, 2008. 
 Landscape Rank: 

1  Population  surrounded by >= 1000 acres of undisturbed landscape. 

2  Population surrounded by fairly intact landscape, though there may be cuts nearby. 

3  Population surrounded by fragmented forest or rural landscape. 

4  Surrounding area developed. 

 
4.  OVERALL RANK for plant EO based on your experience:  A  excellent B  good      C  fair   D  poor 
 
5.  MNAP reviewed/verified rank:    A  excellent B  good      C  fair   D  poor 
 
Describe rationale (EO rank specs in MNAP element files; general EO rank spec considerations, etc.): 
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Landowner name/address for the entire population:  
      
 

Landowner phone:       

Lot number (if known):       

Tax map (if known):       

Landowner aware of plant?  yes    no 

Landowner protecting plant?  yes  no 

Landowner comments:  
 

 
 
Cross section of topography (habitat).  Include scale, direction, element position. 

  

Feature Map: It is very important to include a map indicating the precise location and extent of the feature.  Please follow 
these instructions carefully when attaching your feature map. 
1. Attach a photocopy of the appropriate part of a USGS topographic map (1:24,000 scale if available) and write the map scale on the map. 
Please do NOT enlarge or reduce the map. 
2. Indicate on the map the exact location of the observed feature(s): 

a. When the observed feature is no larger than a pen point on the map (i.e. extremely small patches), place small points on the map 
indicating the location(s) of the patches, and label each point with an arrow so they are easily seen. 
b. When the observed feature is larger than a pen point on the map: 
(1) Draw a thin solid boundary line showing the extent of the observed area of the feature. 
(2) Indicate disjunct patches (polygons) by drawing the boundary for each patch separately. 
(3) If the boundary follows the edge of a lake, stream, road, marsh or other feature, draw the boundary precisely in the edge of the feature. 
(4) Where needed, add notes to the map with instructions on where the boundary line is located or if the boundary is shared with other 
observations. 

Note: One Feature Map may be submitted for multiple features (communities and plants), providing the map is clear and easy to read.  
If necessary, please attach multiple feature maps to ensure clarity. 
Locational Uncertainty is a measure of how the location of an observed area on a map varies from its actual location on 
the ground. 
1. Is your depiction of the observed area on the map within 6.25 meters (approximately 20 ft) of its actual location on the ground?   Yes      No 

a. If no, estimate the uncertainty distance based on landmarks, elevation, etc.  The location of the observed area on the map is accurate to 
within ____________     meters     kilometers     feet     miles     of the actual location on the ground. 
b. Is the observed area known to be located within some feature(s) on the map (e.g. wetland boundary, lake, road, trail, highway, contour 
lines)?   Yes      No  
(1)If yes, indicate the boundary within which the observed area is known to be located on the map with a dashed line, and if applicable, 
identify the feature. 

Confidence Extent is a measure of how confident you are that the observed area represents the full extent of the feature. 
Indicate whether there is confidence that the observed area represents the full extent of the feature at that location.     Yes     No     ?
Y = Confident that the full extent is known    N = Confident that the full extent is NOT known    ? = Uncertain whether the full extent is known 
Shaded areas are to be filled out by Maine Natural Areas Program staff. 
Please mail the completed field form and appropriate map to Data Manager, Maine Natural Areas Program, 93 State House 
Station, Augusta, ME 04333.  Thank you! 



Project ____________ 

Maine Natural Areas Program, Maine Department of Conservation May 2007 

SPECIAL PLANT SURVEY FORM 
 

Site:   Survey Site:  

Quad name:   Quad code:  

County: Aroostook  Town: T4R3 WELS 
 

Date: 6/15/2010 Surveyor(s): E. Doucette, D. Dyer Sourcecode: F 

 

Plant Name: Cardamine maxima (large toothwort)   New       Update Occurrence #:  

 
GPS Coordinates (  NAD 83, UTM Zone 19N;  Other-please specify) GPS Unit and Accuracy: Trimble

Pro-XT, 1-2 m accurate 

Directions to Occurrence: 
 
Occurs ~1500 feet west from a non-descript, private woods/logging road between 2 ridges. 
 
 

 Strongly recommend use of air photos and USGS topographic maps for relocation of the site on the ground. 

MAP:  Please attach a map, preferably 1:24,000 scale topo map, showing the location of the observation. 

Locational Uncertainty  (how closely can you map the feature to its actual location?) 
 

 mapped to w/in 12.5 m of actual location;      greater uncertainty (estimate  = _____  m / ft / km / miles);     aerial delimited  
 

Confidence in Observation of Population Extent 
 

  Confident full extent of feature IS known;     Confident full extent is NOT known;     Uncertain whether full extent is known   
 

EO DATA 
 
# of Plants _>1000_ 
 

 Individuals 
 Ramets 

 
Population Structure 
 
__30_ % Vegetative 
__70_ % Reproductive 

Phenology 
 

 In leaf 
 In bud 
 In flower 
 Immature fruit 
 Mature fruit 
 Seed dispersing 
 Dormant 

Population Area 
 

 1 square yard 
 1 – 5 square yards 
 5 – 20 square yards 
 20 – 100 square yards  
 100 sq yds to 1 acre 
 1 acre + 

 
____~area actual habitat 
____~ area potential habitat 

Vigor?   Normal    Other than normal 
Explain: more vigorous than other populations observed

Evidence disease, predation, etc?  Explain: 
 Yes 
 No 

Type of reproduction?  Explain: Flowering 
 Sexual 
 Asexual 
 Not Observed 

Other Comments: 

GENERAL DESCRIPTION 

Associated natural community: Beech-Birch-Maple Forest 

Associated plant species: 
Matteuccia struthiopteris, Deparia acrostichoides, Scutellaria lateriflora 
 
 
Substrate/soil type:  Mucky mineral soil. 

Threats to Population: none observed 
 
Conservation/Management/ 
Research needs: none observed 

Elevation 
 
Min ________ ft / m 
 
Max ________ ft / m 
 

Aspect 
 N  NE 
 E  NW 
 S  SE 
 W  SW 
 Flat or NA 

% Slope 
 Flat 
 0-10 
 10-35 
 35+ 
 Vertical 

Light 
 Open 
 Partial 
 Filtered 
 Shade 

 

Topographic Position 
 Crest 
 Upper Slope 
 Mid-slope 
 Lower Slope 
 Bottom 
 Level Plain 

Moisture 
 Inundated 
 Saturated (wet mesic) 
 Moist (mesic) 
 Dry-mesic 
 Dry (xeric) 

 



Project ____________ 

Maine Natural Areas Program, Maine Department of Conservation May 2007 

 

 

 

EO RANKING 
CURRENT CONDITION of the plant’s immediate habitat.  Is the habitat pristine or degraded?  Note any disturbances within the plant 
habitat (check off, describe below to what degree these have altered natural ecological processes, or if they have any negative or positive 
effects on the population).  Note how the disturbance(s) may influence success of the plant at the site. 

 
 Logging-most recently ~ 70-80 yrs ago  Fire  Dumping or mining 
 Agriculture / Pasture  Impoundment  ORV / Vehicle disturbance 
 Animal effects (insect outbreaks, browsing)  Exotic plants  Trails / Roads 
 Wind or ice damage  Erosion   Other 

   No Evidence of disturbance 
Describe:   
 
 
Condition  A – No apparent signs of human disturbance (or long enough ago that effects are no longer visible or are extremely minor) 
Rank  B – Some signs of human disturbance or degradation, but habitat generally intact 
  C – Signs of human disturbance or degradation, and habitat compromised in some significant way 
  D – Highly disturbed (multiple impacts causing habitat to be drastically altered) 
  Other / Habitat disturbed, consistent with needs of species / Explain: 

 
SIZE / QUALITY: How large is this population relative to typical populations of this species?  _______________________________   
Does it appear to be capable of maintaining itself if its habitat remains basically intact?   Yes     No 
Size / Quality Rank              A – Excellent          B – Good           C – Fair         D – Poor    
Comments: 

 
LANDSCAPE CONTEXT of the area surrounding the plant habitat.  What land uses and/or natural communities surround the observed 
area?  Is the habitat fragmented? To what degree can the population be protected from effects of adjacent land uses? 

Comments: 
 
 

Landscape  A – Population surrounded by > = 1000 acres of undisturbed landscape 
Rank  B – Population surrounded by fairly intact landscape, though there may be cuts nearby 
  C – Population surrounded by fragmented forest or rural landscape 
  D – Surrounding area developed 
  Other / Explain: 

 
OVERALL RANK for EO based on your experience    A – Excellent   B – Good   C – Fair   D – Poor   E – Extant    
Comments: 
 

MNAP reviewed / verified rank  A – Excellent   B – Good   C – Fair   D – Poor   E – Extant 
 
Date:                          Reviewer:          Rationale: 

 

Photograph taken? 
 

 No 
 

 Yes 

Specimen collected? 
 No         Yes 

 
Collection # _________________ 
 
Repository  _________________ 

Do other members of this genus occur at this site? 
 No   Yes 

If yes, are there hybridization issues?  No;  Yes; Explain: C. 
diphylla is a parent to the hybrid target sp. C. maxima. 
 
Are there identification issues?   No;  Yes; Explain: Significant 
and observable leaf morphology differences. 

Landowner name/address for entire population (attach additional 
owner information on a separate sheet): 
Evergreen Wind Power, II 
179 Lincoln Street, Suite 500 
Boston, MA 02111 

Phone 
 

Is landowner aware of plant? 
 Yes         No 

Tax map # (if known)   Is landowner protecting plant? 
 Yes         No 

Lot # (if known) 
 

Comments 
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SPECIAL PLANT SURVEY FORM 
 

Site name:       Survey site: Oakfield Hills 

Quad name: Meduxnekeag Lake Quad code:       

County: Aroostook Town: Oakfield 

 
Date: 6/19/2008** Surveyor(s): Stantec Consulting Sourcecode: F      
 

Plant Name: Goldie’s fern (Dryopteris goldiana) 
New          
Update      

Occurrence #:       

 
GPS data: (NAD 83 UTM Zone 19N) X 567248Y 5100957 

Directions:  Populations located adjacent and within Stantec delineated and GPS’d wetland A013, approximately 2,000 feet north of 
South Oakfield Road. 

 

Number of individuals:   Phenology:  Population area:  Vigor: 

37 clumps total    In leaf    1 square yard    Very feeble 
    In bud    1 - 5 square yards    Feeble 
Population structure:    In flower    5-100 square yards    Normal 
    Immature fruit    100 square yards to 2 acres    Vigorous 
      %  Vegetative    Mature fruit    2 acres+    Exceptionally vigorous 

100 %  Reproductive 
 

  Seed dispersing 
 Hundreds of acres. Est. area of 

potential habitat 
  

    Dormant     

 
Comments: 15 clumps on a beech-birch-maple slope (about 70’ by 200’ area) and an additional 22 clumps growing in a PEM wetland at the 
base of the slope (about 30’ by 120’ area). Considered the same population. 
**2010 update:  Plants not observed during the 2010 survey, forest harvest activity has made this population dormant until canopy returns to 
~100% closed. 
 

Type of reproduction:  
 sexual       asexual 

Explain: sporangia present 

Evidence of disease, predation, 
etc. 

 yes    no 

Explain:       

 
Aspect  % Slope  Light  Topographic position  Moisture 

  N       NE    Flat    Open    Crest    Inundated 
  E       NW    0-10    Partial    Upper slope    Saturated (wet-mesic) 
  S       SE    10-35    Filtered    Mid-slope    Moist (mesic) 
  W      SW    35+    Shade    Lower-slope    Dry-mesic 
 Flat or n/a    Vertical      Bottom    Dry (xeric) 

Elevation: minimum  1,000 ft  maximum  1,100 ft 
 
Associated natural community/plant community: Beech/birch/maple forest 
 
Associated plant species: yellow birch (Betula alleghaniensis), sugar maple (Acer saccharum), American beech (Fagus grandifolia), red 
maple (Acer rubrum), mountain maple (Acer spicatum), alternate leaved dogwood (Cornus alternifolia), Jack-in-the-pulpit (Arisaema 
triphyllum), Bebb’s willow (Salix bebbiana), Carex vesicaria, Carex gynandra, Glyceria mellicaria, turtlehead (Chelone glabra), sensitive 
fern (Onoclea sensibilis) 
Substrate/soil type:  

 

Threats to population: Road/ATV trail within 50 feet of population 

Conservation / management / 
research needs: 
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Photograph taken?    yes  no 
Specimen collected?   yes    no Collection #:        Repository:  Stantec Consulting 30 Park Drive Topsham ME 
 
Other species occurring at the site:       
Do other members of this genus occur at this site?  yes     no If yes, please complete below: 

       Hybridization?   yes  no 
       Identification questions?  yes  no 
       Explain: No question about identification. 
 

 
RANKING 

1.  SIZE / QUALITY: 
How large is this population relative to typical populations of the species?  Does it appear to be viable, i.e. capable of maintaining itself if its 
habitat remains basically intact?   
 
 
 Size / Quality Rank:  A  excellent B  good      C  fair   D  poor 
 
2. CURRENT CONDITION of the plant habitat: 
Is the habitat supporting the EO pristine or degraded?  Note any natural and anthropogenic disturbance within the plant habitat (check off, then 
describe extent and how recent below): 

 Logging – most recently c. 50 yrs ago 
 Agriculture / pasture  
 Fire 
 Wind or ice damage 
 Impoundment 
 Exotic plants  

 Animal effects (insect outbreaks, browsing) 
 Erosion 
 Dumping or Mining 
 ORV / vehicle disturbance 
 Trails / roads 
 other 

Describe the disturbance(s): to what degree have these altered natural ecological processes, or do they appear to have any negative or positive 
effects on the population? 
 
 
 
 
 Condition Rank: 

1   No apparent signs of human disturbance (human use may have occurred, but long enough ago that effects are no longer visible or are 
extremely minor). 

2   Some signs of human disturbance or degradation, but habitat generally intact. 

3   Highly disturbed.  

 
3.  LANDSCAPE CONTEXT of the area surrounding the plant habitat: Active forest practices ongoing 

 What land uses and/or natural communities surround the observed area?  To what degree can the population be protected from effects of 
adjacent land uses? 
Active clearing within 200 yards, prior harvest ca. 50 years ago. Old road/current ATV trail within 10 yards of population. 3 houses/camps within  
500 yards of population 
 
 Landscape Rank: 

1  Population  surrounded by >= 1000 acres of undisturbed landscape. 

2  Population surrounded by fairly intact landscape, though there may be cuts nearby. 

3  Population surrounded by fragmented forest or rural landscape. 

4  Surrounding area developed. 

 
4.  OVERALL RANK for plant EO based on your experience:  A  excellent B  good      C  fair   D  poor 
 
5.  MNAP reviewed/verified rank:    A  excellent B  good      C  fair   D  poor 
 
Describe rationale (EO rank specs in MNAP element files; general EO rank spec considerations, etc.): 
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Landowner name/address for the entire population:  
      
 

Landowner phone:       

Lot number (if known):       

Tax map (if known):       

Landowner aware of plant?  yes    no 

Landowner protecting plant?  yes  no 

Landowner comments:  
 

 
Cross section of topography (habitat).  Include scale, direction, element position. 

 
 
Feature Map: It is very important to include a map indicating the precise location and extent of the feature.  Please follow 
these instructions carefully when attaching your feature map. 
1. Attach a photocopy of the appropriate part of a USGS topographic map (1:24,000 scale if available) and write the map scale on the map. 
Please do NOT enlarge or reduce the map. 
2. Indicate on the map the exact location of the observed feature(s): 

a. When the observed feature is no larger than a pen point on the map (i.e. extremely small patches), place small points on the map 
indicating the location(s) of the patches, and label each point with an arrow so they are easily seen. 
b. When the observed feature is larger than a pen point on the map: 
(1) Draw a thin solid boundary line showing the extent of the observed area of the feature. 
(2) Indicate disjunct patches (polygons) by drawing the boundary for each patch separately. 
(3) If the boundary follows the edge of a lake, stream, road, marsh or other feature, draw the boundary precisely in the edge of the feature. 
(4) Where needed, add notes to the map with instructions on where the boundary line is located or if the boundary is shared with other 
observations. 

Note: One Feature Map may be submitted for multiple features (communities and plants), providing the map is clear and easy to read.  
If necessary, please attach multiple feature maps to ensure clarity. 
 
 
Locational Uncertainty is a measure of how the location of an observed area on a map varies from its actual location on 
the ground. 
1. Is your depiction of the observed area on the map within 6.25 meters (approximately 20 ft) of its actual location on the ground?   Yes       No 

a. If no, estimate the uncertainty distance based on landmarks, elevation, etc.  The location of the observed area on the map is accurate to 
within ____________     meters     kilometers     feet     miles     of the actual location on the ground. 
b. Is the observed area known to be located within some feature(s) on the map (e.g. wetland boundary, lake, road, trail, highway, contour 
lines)?   Yes      No  
(1)If yes, indicate the boundary within which the observed area is known to be located on the map with a dashed line, and if applicable, 
identify the feature. 

 
Confidence Extent is a measure of how confident you are that the observed area represents the full extent of the feature. 
Indicate whether there is confidence that the observed area represents the full extent of the feature at that location.     Yes     No     ?
Y = Confident that the full extent is known    N = Confident that the full extent is NOT known    ? = Uncertain whether the full extent is known 
 
Shaded areas are to be filled out by Maine Natural Areas Program staff. 
 
Please mail the completed field form and appropriate map to Data Manager, Maine Natural Areas Program, 93 State House 
Station, Augusta, ME 04333.  Thank you! 



Section 9:  MDEP NRPA/Site Location of Development Combined Application  
Oakfield Wind Project Amendment, Aroostook County, Maine 
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