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Phase I Bog Turtle Survey Report
INTRODUCTION
On December 13 2017, biologists Scott Angus of NV5 performed a Phase I Bog Turtle Habitat
Survey on lands where access was granted for the Quakertown Compressor Station Site in a rural
portion of Quakertown, Bucks County, Pennsylvania for a proposed Adelphia Gateway Project
(Project). Mr. Angus, is a USFWS Recognized Qualified Bog Turtle Surveyor in Pennsylvania
and the northeast. Wetlands within and adjacent to the proposed project were evaluated in
accordance with methodologies outlined in the US Fish and Wildlife Service’s (USFWS) “Bog
Turtle (Glyptemys {Clemmys} muhlenbergii) Northern Population Recovery Plan (May 2001, rev.
March 2006).”
PURPOSE OF STUDY
The bog turtle’s northern population has been listed as threatened by the USFWS under the
Endangered Species Act (ESA) of 1973. USFWS guidelines require that surveys for bog turtle
habitat (Phase I Bog Turtle Habitat Survey) be performed to determine if potential bog turtle
habitat occurs in the vicinity of or within a proposed project limit, in a region where bog turtle
habitat is known to be present. If potential bog turtle habitat is present then the USFWS may
require additional studies including a visual bog turtle survey (Phase II Survey).
SURVEY METHODOLOGY
Analysis of aerial photography, the Buck County soil survey and SSURGO/NRCS mapping, and
an onsite field survey were used to survey for potential bog turtle habitat. The field survey was
conducted on foot and the entire property was searched. Wherever possible, inspections of adjacent
property were performed from the periphery of the subject property. Copies of the Bog Turtle
Habitat Field Data Sheet and photographs are attached as Attachments B and C, respectively.
BOG TURTLE RANGE AND HABITAT
Bog turtles occur discontinuously in western, central and southern New York, adjacent
Connecticut and Massachusetts, New Jersey, Pennsylvania, northern Delaware and Maryland. A
disjunct southern population occurs in southwestern Virginia, eastern Tennessee and western
North Carolina (Conant 1975). The southern population is listed as threatened under the ESA as
well due to similar appearance to the northern population; however, due to much less development
and other anthropogenic stressors the southern population is stable and doing well.
In Pennsylvania, extant bog turtle populations are known from 15 counties including: Adams,
Berks, Bucks, Chester, Cumberland, Delaware, Franklin, Lancaster, Lebanon, Lehigh, Monroe,
Montgomery, Northampton, Schuylkill, and York. Populations have been extirpated from
Philadelphia County and historic records occur for Mercer and Crawford Counties in western
Pennsylvania.

The two most important characteristics of bog turtle are groundwater hydrology and soft, mucky
substrates. Although open canopy wetlands with emergent vegetation are an important component
of bog turtle habitats, recent radio telemetry and mark and recapture studies have demonstrated
that a significant number of individual bog turtles spend considerable amounts of time outside this
type of habitat. Generally, habitat for bog turtles include sunlit marshy meadows and fens; mucky
forested and/or shrubby wetlands with areas of open canopy containing hummocky topography
and emergent vegetation; mucky, groundwater fed cow pastures; cattail marshes and other
emergent vegetated wetlands (USFWS 2001). Other characteristics of bog turtle habitat include
clear, shallow, slow-moving rivulets or brooks (Conant 1975; Behler and King 1979; Ernst et al.
1994), subterranean tunnels and areas with root systems of shrubs and trees containing gentle
persistent water flow and/or soft substrates.
In the herbaceous stratum general vegetative species that occur in bog turtle habitats can include
but are not limited to: cattails (Typha latifolia, T. angustifolia), tussock sedge (Carex stricta), other
sedge species (Carex spp., Cyperus spp., Dulichium spp.), rushes (Juncus spp.), bulrushes (Scirpus
spp.), spikerushes (Eleocharis spp.), spotted jewelweed (Impatiens capensis), skunk cabbage
(Symplocarpus foetidus), both tearthumbs (Polygonum sagittatum, P. arifolium), rice cut-grass
(Leersia oryzoides), sphagnum mosses (Sphagnum spp.) and other open canopy wetland species
(Cromartie, et al. 1982). The scrub/shrub stratum usually contains Poison Sumac (Toxicodendron
vernix), alders (Alnus spp.), willows (Salix spp.) dogwoods (Cornus spp.), sweetgale (Myrica
gale), maleberry (Lyonia ligustrina), winterberry (Ilex verticillata) and stunted red maple (Acer
rubrum) and Eastern red cedar (Juniperus virginiana). Common tree species often associated with
bog turtle habitats include: E. red cedar, red maple, black and green ash (Fraxinus nigra, F.
pensylvanica).
SITE DESCRIPTION
The site is located off Rich Hill Road in a rural section of Quakertown, Bucks County Pennsylvania
west of Route 309. This portion of Pennsylvania is within the Piedmont Physiographic Province
characterized by rolling lowlands, shallow valleys and isolated hills and underlined with mainly
red shale, siltstone and sandstone; along with some limited areas of conglomerate and diabase
bedrock (PA DCNR Open/Data website). A Project location map is provided as Attachment A.
The Quakertown site can be described as part of a large shallow valley within the floodplain of the
Morgan Creek. The main Land Use within the surrounding area is agricultural and rural residential,
however; only a short distance from the heavy commercial corridor of Route 309 within the
developed portion of Quakertown.
One wetland area (Wetland WA) and three man-made ponds were identified on or adjacent to the
site during wetland delineation for the project conducted in June and December 2017. Most of the
wetlands associated with the site are on the northern portion of the site and comprised of a
palustrine forested freshwater wetland (PFO). Upland early successional and agricultural fields are
located on the southern portion of the site and although physical access to this part of the site was
limited, via Google Earth it can be surmised that these upland areas continue offsite to the south
to Rich Hill Road.

The remainder of the site includes a gravel access driveway, an existing compressor station serving
an existing underground utility Right-of-Way (ROW) that bisects the site. In the general location
of the existing compressor station, some upland early successional shrubs and small trees have
established around the chain-link exclusion fence. The existing ROW cuts a 50 foot wide swath
through the PFO and is maintained as early successional, dominated by herbaceous vegetation.
A commercial drilling company, not associated with this project, is an inholding adjacent and
downslope to the site and is served by the same existing gravel driveway. An existing single family
residence and is also served by the gravel access driveway is adjacent to the site on the west.
Wetland WA
Wetland WA was walked entirely by foot on 12/13/17 and is comprised of a broad, nearly flat,
palustrine forested freshwater wetland (PFO). Wetland WA is located almost entirely within the
floodplain of the Morgan Creek and dominated by typical floodplain tree species such as, Pin Oak,
Bur Oak, Swamp White Oak and Red Maple. The understory is sparsely vegetated with patches
of Stout Woodreed being the only dominant herbaceous species. Wetland WA does not receive
hydrology from groundwater and contains no mucky soils. The hydrology of Wetland WA appears
to be derived from flooding of the Morgan Creek and surface water flow gathering in areas of
depressions where the soil is too dense for permeability. The aforementioned utility ROW bisects
the PFO and is maintained in early succession with herbaceous vegetation dominating the 50 foot
wide linear opening. A disturbed area associated with the drilling company inholding contains a
dense stand of Phragmites. There was no mucky soils or groundwater in this disturbed area.
The three onsite ponds mentioned in the site description are associated with Wetland WA and are
located near the highest elevation of the wetland. At the time of the survey these ponds did not
contain any aquatic or hydrophytic vegetation on the banks and should be classified as open waters.
From the ponds, the wetland gently descends to the Morgan Creek. The wetland continues offsite
across the Morgan Creek and was viewed peripherally, because not only is it offsite, but also the
Morgan Creek was too deep to cross. Portions of the wetlands across the creek visually appear to
be very similar to the wetlands onsite and other sections of the wetland appear to be flat, floodplain
dominated by frequently flooded Reed Canarygrass. Generally, in the Piedmont Physiographic
Province of Pennsylvania bog turtles do not occur in these types of habitats.
Overall, Wetland WA does not meet the three criteria of known bog turtle habitat. Even within the
utility ROW where the vegetation is maintained in early succession, the soils are dense and nearly
impermeable. Hydrology within the ROW and all of Wetland WA is not derived from
groundwater. There were no soft, mucky substrates found anywhere within Wetland WA. Based
upon the absence of all three bog turtle habitat criteria, Wetland WA is not classified as potential
bog turtle habitat.
CONCLUSION
During a December 13, 2017 field survey a large single wetland (Wetland WA) was investigated
for the presence of potential bog turtle habitat. Wetland WA was nearly all forested wetland,
except for a 50 foot wide maintained utility ROW. There were no suitable soft mucky soils or
groundwater hydrology located within Wetland WA.

Some of the adjacent properties were not able to be accessed at the time of this field survey. These
properties will be investigated when access is granted. Therefore, this Phase 1 Bog Turtle Habitat
Survey is limited to Wetland WA only. If other wetlands are identified in future visits they will
be assessed at that time and a report of findings will be generated. However, based upon the field
survey of Wetland WA, it is anticipated that there will be no direct or indirect impacts to bog
turtles or potential bog turtle habitat as a result of this project within this wetland.
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Attachment 2

Field Datasheets

USFWS / PFBC Bog Turtle Habitat Evaluation Field Form1
(revised 06/01/2006)
Quakertown Site

Adelphia Tetco Site
Project/Property Name:_______________Quak_____________________________________________________
Project type: _________________________________________________________________________________
Applicant/Landowner Name: ____________________________________________________________________
County: ________________
Quad:____________________
Township/Municipality:________________________
Quakertown
Quakertown
Bucks
PNDI # _______________________
ACTION AREA2
1 acre
Action area size: ____________

Potential conflict with USFWS species?

Y

N

Does the Phase 1 survey include all wetlands in the action area?

Y

N3

WETLAND ID: ________
PHOTOS TAKEN: Yes No
WETLAND SIZE: _________ acres
WA
Wetland size estimation – If actual acreage is not known at time of investigation, check one:
< 0.1 acre
0.1-0.5 acre
>0.5 to <1 acre
1-2 acres
2-4 acres
5+ acres
10+ acres

-75.348026°
WETLAND LOCATION:
Lat____________________________
Long _____________________________
40.406369°
(approximate center of wetland)
GPS Datum (check one):
NAD 27
NAD 83
WGS 84
SURVEY CONDITIONS & LIMITATIONS

0800
1400
12/13/17
Date of survey: ______________________
Time In: _______________
Time Out: _________________
Last precipitation: < 24 hours 1-7 days > 1 week unknown Drought conditions? Y x N Unknown
How much of this wetland is located off-site (i.e., outside the property boundaries or right-of-way)?
none of it – the entire wetland is within the property boundaries (skip next 2 questions)
some of it – _________ acres or _________
% of the wetland appears to be located off-site
50
If part of this wetland continues off-site, how much of the off-site portion was surveyed (on foot)?
50
none of it
all of it
part of it (_______%
or ________ acres of the off-site portion)
How much of the off-site portion of this wetland is visible (e.g., from the subject property or from a public road)?
all of it
part of it (at least ________
none of it
enough acres)
Are there any wetlands located off-site and close enough to be affected by this project?
If yes, could they be potential bog turtle habitat?
Y N
Unknown

Y

N

Unknown

Describe surrounding landscape (wetlands, forest, subdivision, agricultural field, fallow field, etc.):
Mostly the forested floodplain of the Morgan Creek, agricultural fields, ponds, utility ROW/pump station and 1 residence.

__________________________________________________________________________________
WETLAND CHARACTERISTICS
Wetland type(s) present and % cover:
Y

PEM _____
5

PSS _____
5

80
PFO _____

10
POW _____

N Are there any signs of disturbance to hydrology (ditching, filling, ponds, roads, etc.)? If yes, describe

A
few man-made ponds are adjacent to the wetlands which historically altered the hydrology.
______________________________________________________________________________

Y

N Are there any signs of disturbance to vegetation (mowing, pasturing, burning, etc.)? If yes, describe

An
existing underground utility ROW is maintained as herbaceous cover.
______________________________________________________________________________

Adelphia Gateway Project

Adelphia Tetco Site
Project Name ___________________________________________________
Wetland ______
WA (con’t)
-----------------------------------------------------------------------------------------------------------------------------------------Hydrology
Y N
Springs or seeps visible or likely ? Watercress present?
Yes No
Y N
Spring houses in or adjacent to wetland?
Y N
Saturated soils present? If yes, year-round?
Likely
Unlikely
Unknown
Y N
Water visible on surface? Check all that apply:
small puddles/depressions (___” deep)
rivulets (___” deep)
larger pools/ponds (___” deep)
The Morgan Creek floods part of the wetland
Y N
Evidence of flooding? If yes, describe indicators______________________________
based upon: moss trim-lines, backwater channels, soil deposits, drift lines, standing water.

Soils Mapping Unit (optional):_________________________________________________________________
RwA Rowland Silt Loam 0-3% slopes
Field observations confirm mapped type?
YES
NO
Unknown
Soils – PEM Portion of Wetland
Mucky4?
YES

NO
6

Non-mucky ?
YES

NO

How much of it (PEM) is mucky?
<10%
10-29%
30-49%
50-70%
>70%

YES

NO

Most of the mucky part(s) of
the wetland can be probed5:

Mucky soils range
in depth from:
_____ to _____”

Most of the mucky part(s) of
the wetland can be probed5:
3-5” 6-8” 9-11” ≥12”

3-5”

6-8”

9-11”

≥12”

How much of it (PEM) is non-mucky?
<10%
10-29%
30-49%
50-70%
>70%

Soils – PSS and PFO Portions of Wetland
Mucky4?

Mucky soils range
in depth from:
_____ to _____”

None

How much of it is mucky?
<10%
10-29%
30-49%
50-70%
>70%

Wetland Vegetation (characterize the wetland as a whole)
Check (X) if present (≥ 5% areal coverage), and also circle if dominant (≥ 20% coverage).
sedges
rushes
skunk cabbage
cattail
sweet flag
jewelweed
sphagnum moss
sensitive fern rice cutgrass
tearthumb
reed canary grass
Phragmites purple loosestrife
alder
dogwood
red maple
willow
poison sumac multiflora rose _____________________
Quercus palustris
Additional dominant species: Q.
__________________________________________________________________
bicolor, Q. macrocarpa, Cinna arundinacea
Herptiles
Were any bog turtles observed?
YES7
NO
If yes, how many? ______
Green frog observed during June 2017 site visit.
Other herptiles
observed
previously observed: ________________________________________________
Additional Comments/Observations: (use additional sheets if necessary)
The
soils within this wetland are heavy dense soils that hold water during inundation, and do not do not appear to receive goundwater saturation.
____________________________________________________________________________________________

____________________________________________________________________________________________
INVESTIGATOR’S OPINION
YES
NO
UNSURE
YES
NO
UNSURE
YES
NO
UNSURE
YES
NO
UNSURE

The hydrology criterion8 for bog turtle habitat is met.
The soils criterion8 for bog turtle habitat is met.
The vegetation criterion8 for bog turtle habitat is met.
This wetland is potential bog turtle habitat.

I certify that to the best of my knowledge, all of the information provided herein is accurate and complete.

Scott Angus

__________________________________
Investigator’s Name (print)

_____________________________________
Investigator’s Signature

______________
12/13/17
Date

Contact info: ______________________________________________________________________________

ENDNOTES – Bog Turtle Habitat Evaluation Form
1

Non-agency field form, to be used by consultants with training and expertise in Phase 1 bog turtle surveys.

2

The action area includes all areas that will be affected directly or indirectly by the action and not merely the
immediate area involved in the action. For example, if the proposed action is a wetland fill to
accommodate access to a proposed development, then the development is included in the action area.

3

The Phase 1 survey should include all wetlands in the action area. Contact the USFWS if you have
questions about the extent of the action area for a particular project.

4

Soils are considered “mucky” if one can probe them to a depth of ≥ 3".

5

Probing is done with an approximately 1" diameter, blunt-ended pole (e.g., a wooden broom handle).

6

Soils are considered “non-mucky” if one can probe them to a depth of < 3”.

7

Report observations of bog turtles to the USFWS and PFBC within 48 hours.

8

See “BOG TURTLE HABITAT CRITERIA” (below)

BOG TURTLE HABITAT CRITERIA
Compare your Phase 1 survey observations to the habitat criteria below.
Suitable hydrology. Bog turtle wetlands are typically spring-fed with shallow surface water or saturated soils
present year-round, although in summer the wet area(s) may be restricted to near spring head(s). Typically these
wetlands are interspersed with dry and wet pockets. There is often subsurface flow. In addition, shallow rivulets
(less than 4 inches deep) or pseudo-rivulets are often present. In some cases, the source of a wetland’s hydrology is
difficult to determine because springs and seeps are not visible. However, the influence of springs and seeps will be
apparent (e.g., presence of saturated soils year-round).
Suitable soils. Usually a bottom substrate of permanently saturated organic or mineral soils. These are often soft,
mucky-like soils (this does not refer to a technical soil type); you will usually sink to your ankles (3-5 inches) or
deeper, although in degraded wetlands or summers of dry years this may be limited to areas near spring heads or
drainage ditches. In some portions of the species’ range, the soft substrate consists of scattered pockets of peat
instead of muck. In the areas of the wetland where saturated soils are present, you will be able to probe them to a
depth of at least 3 inches, but pockets of 5 to 12 inches are likely to be present. During drought conditions, the
extent and depth of mucky soils may be dramatically reduced over non-drought conditions, with soft, saturated soils
being limited to areas near springs or seeps.
Suitable vegetation. Dominant vegetation of low grasses and sedges (in emergent wetlands), often with a scrubshrub wetland component. Common emergent vegetation includes, but is not limited to: tussock sedge (Carex
stricta), soft rush (Juncus effusus), rice cut grass (Leersia oryzoides), sensitive fern (Onoclea sensibilis), tearthumbs
(Polygonum spp.), jewelweeds (Impatiens spp.), arrowheads (Saggitaria spp.), skunk cabbage (Symplocarpus
foetidus), panic grasses (Panicum spp.), other sedges (Carex spp.), spike rushes (Eleocharis spp.), grass-ofParnassus (Parnassia glauca), shrubby cinquefoil (Dasiphora fruticosa), sweet-flag (Acorus calamus), and in
disturbed sites, reed canary grass (Phalaris arundinacea) or purple loosestrife (Lythrum salicaria). Common
scrub-shrub species include alder (Alnus spp.), red maple (Acer rubrum), willow (Salix spp.), tamarack (Larix
laricina), and in disturbed sites, multiflora rose (Rosa multiflora). Some forested wetland habitats are suitable
given hydrology, soils and/or historic land use. These forested wetlands include red maple, tamarack, and cedar
swamps.

Attachment 3

Site Photographs

Photo A – Wetland WA adjacent to the north of the Quakertown Station Site.

Photo B – Wetland WA north of Photo A within the Morgan Creek Floodplain east of the ROW.

Photo C – Depicting floodplain forested wetland west of the ROW within Wetland WA.

Photo D – Some backwater areas of the Morgan Creek west of the ROW within Wetland WA.

Photo E – View west of the Morgan Creek west of the ROW.

Photo F – View east of the Morgan Creek west of the ROW.

Photo G – View north within the maintained ROW including the flooded Morgan Creek.

Photo H – View north of the maintained ROW approximately 150’ south of Photo G.

Photo I – View south of the emergent wetland within the maintained utility ROW.

Photo J – View east from the ROW (near Photo I) of the floodplain forest within Wetland WA.

Photo K – View west of part of the disturbed Phragmites area adjacent to the utility ROW.

Photo L – View northwest of the largest pond associated with the site. The other two ponds are similar.

Skippack Meter Station Site
Phase I Bog Turtle Report
INTRODUCTION
On December 14, 2017, biologist Scott Angus of NV5 performed a Phase I Bog Turtle Habitat
Survey on the Skippack Site in a rural portion of Skippack, Montgomery County, Pennsylvania
for the proposed Adelphia Gateway Project. Mr. Angus, is a USFWS Recognized Qualified Bog
Turtle Surveyor in Pennsylvania and the northeast. Wetlands identified in proximity to the
proposed Project property were evaluated in accordance with methodologies outlined in the US
Fish and Wildlife Service’s (USFWS) “Bog Turtle (Glyptemys {Clemmys} muhlenbergii) Northern
Population Recovery Plan (May 2001, rev. March 2006).”
PURPOSE OF STUDY
The bog turtle’s northern population has been listed as threatened by the USFWS under the
Endangered Species Act (ESA) of 1973. USFWS guidelines require that surveys for bog turtle
habitat (Phase I Bog Turtle Habitat Survey) be performed to determine if potential bog turtle
habitat occurs in the vicinity of or within a proposed project limit, in a region where bog turtle
habitat is known to be present. If potential bog turtle habitat is present then the USFWS may
require additional studies including a visual bog turtle survey (Phase II Survey).
SURVEY METHODOLOGY
Analysis of aerial photography, the Montgomery County soil survey and SSURGO/NRCS
mapping, and an onsite field survey were used to survey for potential bog turtle habitat. The field
survey was conducted on foot and the entire property was searched. Wherever possible, inspections
of adjacent property were performed from the periphery of the subject property. Copies of the Bog
Turtle Habitat Field Data Sheets are attached.
BOG TURTLE RANGE AND HABITAT
Bog turtles occur discontinuously in western, central and southern New York, adjacent
Connecticut and Massachusetts, New Jersey, Pennsylvania, northern Delaware and Maryland. A
disjunct southern population occurs in southwestern Virginia, eastern Tennessee and western
North Carolina (Conant 1975). The southern population is listed as threatened under the ESA as
well due to similar appearance to the northern population; however, due to much less development
and other anthropogenic stressors the southern population is stable and doing well.
In Pennsylvania, extant bog turtle populations are known from 15 counties including: Adams,
Berks, Bucks, Chester, Cumberland, Delaware, Franklin, Lancaster, Lebanon, Lehigh, Monroe,
Montgomery, Northampton, Schuylkill, and York. Populations have been extirpated from
Philadelphia County and historic records occur for Mercer and Crawford Counties in western
Pennsylvania.

The two most important characteristics of bog turtle are groundwater hydrology and soft, mucky
substrates. Although open canopy wetlands with emergent vegetation are an important component
of bog turtle habitats, recent radio telemetry and mark and recapture studies have demonstrated
that a significant number of individual bog turtles spend considerable amounts of time outside this
type of habitat. Generally, habitat for bog turtles include sunlit marshy meadows and fens; mucky
forested and/or shrubby wetlands with areas of open canopy containing hummocky topography
and emergent vegetation; mucky, groundwater fed cow pastures; cattail marshes and other
emergent vegetated wetlands (USFWS 2001). Other characteristics of bog turtle habitat include
clear, shallow, slow-moving rivulets or brooks (Conant 1975; Behler and King 1979; Ernst et al.
1994), subterranean tunnels and areas with root systems of shrubs and trees containing gentle
persistent water flow and/or soft substrates.
In the herbaceous stratum general vegetative species that occur in bog turtle habitats can include
but are not limited to: cattails (Typha latifolia, T. angustifolia), tussock sedge (Carex stricta), other
sedge species (Carex spp., Cyperus spp., Dulichium spp.), rushes (Juncus spp.), bulrushes (Scirpus
spp.), spikerushes (Eleocharis spp.), spotted jewelweed (Impatiens capensis), skunk cabbage
(Symplocarpus foetidus), both tearthumbs (Polygonum sagittatum, P. arifolium), rice cut-grass
(Leersia oryzoides), sphagnum mosses (Sphagnum spp.) and other open canopy wetland species
(Cromartie, et al. 1982). The scrub/shrub stratum usually contains Poison Sumac (Toxicodendron
vernix), alders (Alnus spp.), willows (Salix spp.) dogwoods (Cornus spp.), sweetgale (Myrica
gale), maleberry (Lyonia ligustrina), winterberry (Ilex verticillata) and stunted red maple (Acer
rubrum) and Eastern red cedar (Juniperus virginiana). Common tree species often associated with
bog turtle habitats include: E. red cedar, red maple, black and green ash (Fraxinus nigra, F.
pensylvanica).
SITE DESCRIPTION
The site is located off Route 73/Skippack Pike in a rural section of Skippack, Montgomery County
Pennsylvania. This portion of Pennsylvania is within the Piedmont Physiographic Province
characterized by rolling lowlands, shallow valleys and isolated hills and underlined with mainly
red shale, siltstone and sandstone; along with some limited areas of conglomerate and diabase
bedrock (PA DCNR Open/Data website).
The Skippack site can be described as upland rolling hills. The main land use within the
surrounding area is horse pasture, agricultural and rural residential, however; currently a mulch
storage and landscape machinery storage area is located on a relatively small section of the site.
Two wetland areas (Wetlands WA and WB) were identified on the site during wetland delineations
for the project conducted the same day (December 14, 2017). The wetlands associated with the
site are small and Wetland WB is within a man-made drainage feature. Rolling upland early
successional and agricultural fields are located on the north side of Route 73 along with the
mulch/landscaping operation. This side of the road is the favored location of the proposed
activities. On the south side of Route 73 a horse boarding/pasture operation is located, including
infrastructure such as, fencing, gates, water troughs, gravel parking areas, drainage features, etc.
The wetlands are depicted in Attachment A.

Wetland WA
Wetland WA was walked entirely by foot on 12/14/17. A light snow had fallen overnight, however;
this did not impede the ability to assess the site. and is comprised of a broad, nearly flat, palustrine
forested freshwater wetland (PFO). Wetland WA is located almost entirely within the floodplain
of the Morgan Creek and dominated by typical floodplain tree species such as, Pin Oak, Bur Oak,
Swamp White Oak and Red Maple. The understory is sparsely vegetated with patches of Stout
Woodreed being the only dominant herbaceous species. Wetland WA does not receive hydrology
from groundwater and contains no mucky soils. The hydrology of Wetland WA appears to be
derived from flooding of the Morgan Creek and surface water flow gathering in areas of
depressions where the soil is too dense for permeability. The aforementioned utility ROW bisects
the PFO and is maintained in early succession with herbaceous vegetation dominating the 50 foot
wide linear opening.
The three onsite ponds mentioned in the site description are associated with Wetland WA and are
located near the highest elevation of the wetland. At the time of the survey these ponds did not
contain any aquatic or exhibit hydrophytic vegetation on the banks and should be classified as
open waters. From the ponds, the wetland gently descends to the Morgan Creek. The wetland
continues offsite across the Morgan Creek and was viewed peripherally, because not only is it
offsite, but also the Morgan Creek was too deep to cross. Portions of the wetlands across the creek
visually appear to be very similar to the wetlands onsite and other sections of the wetland appear
to be flat, floodplain dominated by frequently flooded Reed Canarygrass. Generally, in the
Piedmont Physiographic Province of Pennsylvania bog turtles do not occur in these types of
habitats.
Overall, Wetland WA does not meet the three criteria of known bog turtle habitat. Even within the
utility ROW where the vegetation is maintained in early succession, the soils are dense and nearly
impermeable. Hydrology within the ROW and all of Wetland WA is not derived from
groundwater. There were no soft, mucky substrates found anywhere within Wetland WA. Based
upon the absence of all three bog turtle habitat criteria, Wetland WA is not classified as potential
bog turtle habitat.
Wetland WB
Wetland WB was walked entirely by foot on 12/14/17 and is a small (approximately 0.01 acres)
man-made drainage feature, which due to siltation has become vegetated as a palustrine emergent
freshwater wetland (PEM) with sections of open water. Wetland WB is located in a “crease” in
the topography with a slight slope on the north and a more significant slope to the south. It appears
that this “wetland” is isolated and is likely an oddly made drainage swale. Wetland WB is
dominated by two invasive species, Microstegium and Reed Canarygrass. The banks of Wetland
B is dominated by Microstegium and woody shrub species including, Multiflora Rose and
Wineberry, Wetland WB does not receive hydrology from groundwater, the hydrology is from the
a pipe, which is assumed to be draining from a pond that is approximately 300 feet to the east.
Directly below the pipe outfall, there is a silty muddy, mucky area. This area extends about 20
feet into the wetland in a semi-circle with the pipe being the center point. This silty, muddy, mucky
area is a result of silt draining to the wetland and settling there. Mucky soils were not found

elsewhere in Wetland WB and as you move west within Wetland B, it becomes more of an open
water swale.
Overall, Wetland WB does not meet the criteria of known bog turtle habitat. It is the Qualified
Bog Turtle Surveyor’s opinion that although the substrates are soft and muddy/mucky, this criteria
is reached in an uncharacteristic way for bog turtle habitat and is a result of man-made siltation
and not saturation from groundwater. The wetland vegetation is herbaceous although it is
dominated by two invasive species. It is understood that the presence or dominance of invasive
species does not exclude wetlands from meeting the criteria of herbaceous vegetation, however;
usually wetlands containing bog turtles and invasive species contain strong indicators of the other
two criteria. Conversely, the two other criteria are absent or derived from man-made disturbance
and thus would not be classified as “strong” criteria. Based upon the field survey, Wetland WB is
not classified as potential bog turtle habitat. Field datasheets for the wetlands evaluated are
presented in Attachment 2. Attachment 3 has photographs taken at the sites.
CONCLUSION
During a December 14, 2017 field survey two wetlands in proximity to the Project were
investigated, WA and WB. Both wetlands exhibited one of the three criteria of potential bog turtle
habitat; emergent vegetation. However, although Wetland WB superficially met the substrate
criteria, this soft substrate area in the wetland is small and produced by anthropogenic influences.
Wetland WB is a man-made drainage feature as a result of piped water apparently from a pond.
Based upon these field surveys, it is anticipated that there will be no direct or indirect impact to
bog turtles or potential bog turtle habitats within Wetlands WA or WB as a result of the project as
proposed.
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Attachment 2

Field Datasheets

USFWS / PFBC Bog Turtle Habitat Evaluation Field Form1
(revised 06/01/2006)

Adelphia Skippack Site
Project/Property Name:_________________________________________________________________________
Project type: _________________________________________________________________________________
Applicant/Landowner Name: ____________________________________________________________________
County: ________________
Township/Municipality:________________________
Phoenixville
Skippack
Montgomery Quad:____________________
PNDI # _______________________
ACTION AREA2
1 acre
Action area size: ____________

Potential conflict with USFWS species?

Y

N

Does the Phase 1 survey include all wetlands in the action area?

Y

N3

0.12
WA
WETLAND ID: ________
PHOTOS TAKEN: Yes No
WETLAND SIZE: _________
acres
Wetland size estimation – If actual acreage is not known at time of investigation, check one:
< 0.1 acre
0.1-0.5 acre
>0.5 to <1 acre
1-2 acres
2-4 acres
5+ acres
10+ acres

40.242294°
-75.448026°
WETLAND LOCATION:
Lat____________________________
Long _____________________________
(approximate center of wetland)
GPS Datum (check one):
NAD 27
NAD 83
WGS 84
SURVEY CONDITIONS & LIMITATIONS

12/14/17
Date of survey: ______________________
Time In: _______________
Time Out: _________________
0730
1200
Last precipitation: < 24 hours 1-7 days > 1 week unknown Drought conditions? Y N Unknown
How much of this wetland is located off-site (i.e., outside the property boundaries or right-of-way)?
none of it – the entire wetland is within the property boundaries (skip next 2 questions)
some of it – _________ acres or _________ % of the wetland appears to be located off-site
If part of this wetland continues off-site, how much of the off-site portion was surveyed (on foot)?
none of it
all of it
part of it (_______% or ________ acres of the off-site portion)
How much of the off-site portion of this wetland is visible (e.g., from the subject property or from a public road)?
all of it
part of it (at least ________ acres)
none of it
Are there any wetlands located off-site and close enough to be affected by this project?
If yes, could they be potential bog turtle habitat?
Y N
Unknown

Y

N

Unknown

Describe surrounding landscape (wetlands, forest, subdivision, agricultural field, fallow field, etc.):
__________________________________________________________________________________
Horse
pasture, uplands, rolling hills, mulch/hardscaping storage area, corn field, fallow field
WETLAND CHARACTERISTICS
Wetland type(s) present and % cover:

100%
PEM _____

PSS _____

PFO _____

POW _____

Y N Are there any signs of disturbance to hydrology (ditching, filling, ponds, roads, etc.)? If yes, describe
______________________________________________________________________________
Y N Are there any signs of disturbance to vegetation (mowing, pasturing, burning, etc.)? If yes, describe
______________________________________________________________________________

WA (con’t)
Project Name ___________________________________________________
Wetland ______
Adelphia Skippack Site
-----------------------------------------------------------------------------------------------------------------------------------------Hydrology
Y N
Springs or seeps visible or likely ? Watercress present?
Yes No
Y N
Spring houses in or adjacent to wetland?
Y N
Saturated soils present? If yes, year-round?
Likely
Unlikely
Unknown
Water visible on surface? Check all that apply:
small puddles/depressions (___” deep)
Y N
rivulets (___” deep)
larger pools/ponds (___” deep)
flow marks, drift deposits
Y N
Evidence of flooding? If yes, describe indicators______________________________
Soils Mapping Unit (optional):_________________________________________________________________
BwA Buckingham silt loam 0-3% slopes
NO
Unknown
Field observations confirm mapped type?
YES
Soils – PEM Portion of Wetland
Mucky4?
YES

NO
6

Non-mucky ?
YES

NO

How much of it (PEM) is mucky?
30-49%
<10%
10-29%
50-70%
>70%

YES

NO

Most of the mucky part(s) of
the wetland can be probed5:
3-5”

6-8”

9-11”

≥12”

How much of it (PEM) is non-mucky?
30-49%
<10%
10-29%
>70%
50-70%

Soils – PSS and PFO Portions of Wetland
Mucky4?

Mucky soils range
in depth from:
_____ to _____”

No PSS or PFO

How much of it is mucky?
30-49%
<10%
10-29%
50-70%
>70%

Mucky soils range
in depth from:
_____ to _____”

Most of the mucky part(s) of
the wetland can be probed5:
3-5” 6-8” 9-11” ≥12”

Wetland Vegetation (characterize the wetland as a whole)
Check (X) if present (≥ 5% areal coverage), and also circle if dominant (≥ 20% coverage).
sedges
rushes
skunk cabbage
cattail
sweet flag
jewelweed
sphagnum moss
sensitive fern rice cutgrass
tearthumb
reed canary grass
Phragmites purple loosestrife
Polygonum perfoliatum
red maple
willow
poison sumac multiflora rose _____________________
alder
dogwood
Additional dominant species: __________________________________________________________________
Setaria pumila
Herptiles
Were any bog turtles observed?
YES7
NO
If yes, how many? ______
Other herptiles
observed
previously observed: ________________________________________________
none
Additional Comments/Observations: (use additional sheets if necessary)
This wetland appears to be formed from an intermittent stream upslope that when it periodically floods and when the
____________________________________________________________________________________________
floodwaters meet the road embankment, deposits hydric soils and remains wet long enough to form a wetland. However;
____________________________________________________________________________________________
this is not a bog turtle wetland even though the vegetation criterion is met.

INVESTIGATOR’S OPINION
YES
NO
UNSURE
YES
NO
UNSURE
YES
NO
UNSURE
YES
NO
UNSURE

The hydrology criterion8 for bog turtle habitat is met.
The soils criterion8 for bog turtle habitat is met.
The vegetation criterion8 for bog turtle habitat is met.
This wetland is potential bog turtle habitat.

I certify that to the best of my knowledge, all of the information provided herein is accurate and complete.

Scott Angus
__________________________________
Investigator’s Name (print)

_____________________________________
Investigator’s Signature

12/14/17
______________
Date

Contact info: ______________________________________________________________________________

ENDNOTES – Bog Turtle Habitat Evaluation Form
1

Non-agency field form, to be used by consultants with training and expertise in Phase 1 bog turtle surveys.

2

The action area includes all areas that will be affected directly or indirectly by the action and not merely the
immediate area involved in the action. For example, if the proposed action is a wetland fill to
accommodate access to a proposed development, then the development is included in the action area.

3

The Phase 1 survey should include all wetlands in the action area. Contact the USFWS if you have
questions about the extent of the action area for a particular project.

4

Soils are considered “mucky” if one can probe them to a depth of ≥ 3".

5

Probing is done with an approximately 1" diameter, blunt-ended pole (e.g., a wooden broom handle).

6

Soils are considered “non-mucky” if one can probe them to a depth of < 3”.

7

Report observations of bog turtles to the USFWS and PFBC within 48 hours.

8

See “BOG TURTLE HABITAT CRITERIA” (below)

BOG TURTLE HABITAT CRITERIA
Compare your Phase 1 survey observations to the habitat criteria below.
Suitable hydrology. Bog turtle wetlands are typically spring-fed with shallow surface water or saturated soils
present year-round, although in summer the wet area(s) may be restricted to near spring head(s). Typically these
wetlands are interspersed with dry and wet pockets. There is often subsurface flow. In addition, shallow rivulets
(less than 4 inches deep) or pseudo-rivulets are often present. In some cases, the source of a wetland’s hydrology is
difficult to determine because springs and seeps are not visible. However, the influence of springs and seeps will be
apparent (e.g., presence of saturated soils year-round).
Suitable soils. Usually a bottom substrate of permanently saturated organic or mineral soils. These are often soft,
mucky-like soils (this does not refer to a technical soil type); you will usually sink to your ankles (3-5 inches) or
deeper, although in degraded wetlands or summers of dry years this may be limited to areas near spring heads or
drainage ditches. In some portions of the species’ range, the soft substrate consists of scattered pockets of peat
instead of muck. In the areas of the wetland where saturated soils are present, you will be able to probe them to a
depth of at least 3 inches, but pockets of 5 to 12 inches are likely to be present. During drought conditions, the
extent and depth of mucky soils may be dramatically reduced over non-drought conditions, with soft, saturated soils
being limited to areas near springs or seeps.
Suitable vegetation. Dominant vegetation of low grasses and sedges (in emergent wetlands), often with a scrubshrub wetland component. Common emergent vegetation includes, but is not limited to: tussock sedge (Carex
stricta), soft rush (Juncus effusus), rice cut grass (Leersia oryzoides), sensitive fern (Onoclea sensibilis), tearthumbs
(Polygonum spp.), jewelweeds (Impatiens spp.), arrowheads (Saggitaria spp.), skunk cabbage (Symplocarpus
foetidus), panic grasses (Panicum spp.), other sedges (Carex spp.), spike rushes (Eleocharis spp.), grass-ofParnassus (Parnassia glauca), shrubby cinquefoil (Dasiphora fruticosa), sweet-flag (Acorus calamus), and in
disturbed sites, reed canary grass (Phalaris arundinacea) or purple loosestrife (Lythrum salicaria). Common
scrub-shrub species include alder (Alnus spp.), red maple (Acer rubrum), willow (Salix spp.), tamarack (Larix
laricina), and in disturbed sites, multiflora rose (Rosa multiflora). Some forested wetland habitats are suitable
given hydrology, soils and/or historic land use. These forested wetlands include red maple, tamarack, and cedar
swamps.

USFWS / PFBC Bog Turtle Habitat Evaluation Field Form1
(revised 06/01/2006)

Adelphia Skippack Site
Project/Property Name:_________________________________________________________________________
Project type: _________________________________________________________________________________
Applicant/Landowner Name: ____________________________________________________________________
County: ________________
Township/Municipality:________________________
Phoenixville
Skippack
Montgomery Quad:____________________
PNDI # _______________________
ACTION AREA2
1 acre
Action area size: ____________

Potential conflict with USFWS species?

Y

N

Does the Phase 1 survey include all wetlands in the action area? XY

N3

WB
WETLAND ID: ________
PHOTOS TAKEN: x Yes No
WETLAND SIZE: _________
acres
0.1
Wetland size estimation – If actual acreage is not known at time of investigation, check one:
< 0.1 acre
0.1-0.5 acre
>0.5 to <1 acre
1-2 acres
2-4 acres
5+ acres
10+ acres
40.241495°
-75.447294°
WETLAND LOCATION:
Lat____________________________
Long _____________________________
(approximate center of wetland)
GPS Datum (check one):
NAD 27
NAD 83 x WGS 84
SURVEY CONDITIONS & LIMITATIONS

12/14/17
Date of survey: ______________________
Time In: _______________
Time Out: _________________
0730
1200
Last precipitation: X< 24 hours 1-7 days > 1 week unknown Drought conditions? Y x N Unknown
How much of this wetland is located off-site (i.e., outside the property boundaries or right-of-way)?
x none of it – the entire wetland is within the property boundaries (skip next 2 questions)
some of it – _________ acres or _________ % of the wetland appears to be located off-site
If part of this wetland continues off-site, how much of the off-site portion was surveyed (on foot)?
none of it
all of it
part of it (_______% or ________ acres of the off-site portion)
How much of the off-site portion of this wetland is visible (e.g., from the subject property or from a public road)?
all of it
part of it (at least ________ acres)
none of it
Are there any wetlands located off-site and close enough to be affected by this project?
If yes, could they be potential bog turtle habitat?
Y N
Unknown

Y xN

Unknown

Describe surrounding landscape (wetlands, forest, subdivision, agricultural field, fallow field, etc.):

Horse pasture, uplands, rolling hills
__________________________________________________________________________________
WETLAND CHARACTERISTICS
Wetland type(s) present and % cover: x PEM _____
90%

PSS _____

PFO _____

x POW 10%
_____

x Y N Are there any signs of disturbance to hydrology (ditching, filling, ponds, roads, etc.)? If yes, describe
______________________________________________________________________________
This
wetland is a man-made and originates from an outfall (pipe) from an existing pond.
Y x N Are there any signs of disturbance to vegetation (mowing, pasturing, burning, etc.)? If yes, describe
______________________________________________________________________________

WB (con’t)
Adelphia Skippack Site
Project Name ___________________________________________________
Wetland ______
-----------------------------------------------------------------------------------------------------------------------------------------Hydrology
Y xN
Springs or seeps visible or likely ? Watercress present?
Yes No
Y xN
Spring houses in or adjacent to wetland?
Saturated soils present? If yes, year-round? x Likely
Unlikely
Unknown
xY N
Water visible on surface? Check all that apply: x small puddles/depressions (___”
xY N
3 deep)
rivulets (___” deep)
deep)
x larger pools/ponds (___”
12
Y xN
Evidence of flooding? If yes, describe indicators______________________________
BwA Buckingham silt loam 0-3% slopes
Soils Mapping Unit (optional):_________________________________________________________________
Field observations confirm mapped type? x YES
NO
Unknown
Soils – PEM Portion of Wetland
Mucky4?

x YES

NO
6

Non-mucky ?

x YES

NO

How much of it (PEM) is mucky?
10-29%
30-49%
x <10%
50-70%
>70%
How much of it (PEM) is non-mucky?
<10%
10-29%
30-49%
50-70% x >70%

Soils – PSS and PFO Portions of Wetland
Mucky4?
YES

NO

Mucky soils range
in depth from:
_____
5
3 to _____”

Most of the mucky part(s) of
the wetland can be probed5:

x 3-5”

6-8”

9-11”

≥12”

The muck comes from silt deposited at scour of outfall.
Not typical substrate of known bog turtle habitat.

None

How much of it is mucky?
<10%
10-29%
30-49%
50-70%
>70%

Mucky soils range
in depth from:
_____ to _____”

Most of the mucky part(s) of
the wetland can be probed5:
3-5” 6-8” 9-11” ≥12”

Wetland Vegetation (characterize the wetland as a whole)
Check (X) if present (≥ 5% areal coverage), and also circle if dominant (≥ 20% coverage).
sedges
rushes
skunk cabbage
cattail
sweet flag
jewelweed
sphagnum moss
sensitive fern rice cutgrass
tearthumb x reed canary grass
Phragmites purple loosestrife
alder
dogwood
red maple
willow
poison sumac multiflora rose x _____________________
Microstegium vimineum
Additional dominant species: __________________________________________________________________
Polygonum perfoliatum
Herptiles
Were any bog turtles observed?
YES7 x NO
If yes, how many? ______
Other herptiles
observed
previously observed: ________________________________________________
None
Additional Comments/Observations: (use additional sheets if necessary)
Although superficially this wetland meets the vegetative and muck criteria, it is not bog turtle habitat. The hydrology is derived from a pipe that
____________________________________________________________________________________________
originates from a man-made pond. Soft substrates at this location is silt deposited from the pipe, and not typical "bog turtle muck."
____________________________________________________________________________________________
INVESTIGATOR’S OPINION
YES x NO
UNSURE
NO
UNSURE
x YES
NO
UNSURE
x YES
YES x NO
UNSURE

The hydrology criterion8 for bog turtle habitat is met.
The soils criterion8 for bog turtle habitat is met.
The vegetation criterion8 for bog turtle habitat is met.
This wetland is potential bog turtle habitat.

I certify that to the best of my knowledge, all of the information provided herein is accurate and complete.

Scott Angus
__________________________________
Investigator’s Name (print)

_____________________________________
Investigator’s Signature

12/14/17
______________
Date

Contact info: ______________________________________________________________________________

ENDNOTES – Bog Turtle Habitat Evaluation Form
1

Non-agency field form, to be used by consultants with training and expertise in Phase 1 bog turtle surveys.

2

The action area includes all areas that will be affected directly or indirectly by the action and not merely the
immediate area involved in the action. For example, if the proposed action is a wetland fill to
accommodate access to a proposed development, then the development is included in the action area.

3

The Phase 1 survey should include all wetlands in the action area. Contact the USFWS if you have
questions about the extent of the action area for a particular project.

4

Soils are considered “mucky” if one can probe them to a depth of ≥ 3".

5

Probing is done with an approximately 1" diameter, blunt-ended pole (e.g., a wooden broom handle).

6

Soils are considered “non-mucky” if one can probe them to a depth of < 3”.

7

Report observations of bog turtles to the USFWS and PFBC within 48 hours.

8

See “BOG TURTLE HABITAT CRITERIA” (below)

BOG TURTLE HABITAT CRITERIA
Compare your Phase 1 survey observations to the habitat criteria below.
Suitable hydrology. Bog turtle wetlands are typically spring-fed with shallow surface water or saturated soils
present year-round, although in summer the wet area(s) may be restricted to near spring head(s). Typically these
wetlands are interspersed with dry and wet pockets. There is often subsurface flow. In addition, shallow rivulets
(less than 4 inches deep) or pseudo-rivulets are often present. In some cases, the source of a wetland’s hydrology is
difficult to determine because springs and seeps are not visible. However, the influence of springs and seeps will be
apparent (e.g., presence of saturated soils year-round).
Suitable soils. Usually a bottom substrate of permanently saturated organic or mineral soils. These are often soft,
mucky-like soils (this does not refer to a technical soil type); you will usually sink to your ankles (3-5 inches) or
deeper, although in degraded wetlands or summers of dry years this may be limited to areas near spring heads or
drainage ditches. In some portions of the species’ range, the soft substrate consists of scattered pockets of peat
instead of muck. In the areas of the wetland where saturated soils are present, you will be able to probe them to a
depth of at least 3 inches, but pockets of 5 to 12 inches are likely to be present. During drought conditions, the
extent and depth of mucky soils may be dramatically reduced over non-drought conditions, with soft, saturated soils
being limited to areas near springs or seeps.
Suitable vegetation. Dominant vegetation of low grasses and sedges (in emergent wetlands), often with a scrubshrub wetland component. Common emergent vegetation includes, but is not limited to: tussock sedge (Carex
stricta), soft rush (Juncus effusus), rice cut grass (Leersia oryzoides), sensitive fern (Onoclea sensibilis), tearthumbs
(Polygonum spp.), jewelweeds (Impatiens spp.), arrowheads (Saggitaria spp.), skunk cabbage (Symplocarpus
foetidus), panic grasses (Panicum spp.), other sedges (Carex spp.), spike rushes (Eleocharis spp.), grass-ofParnassus (Parnassia glauca), shrubby cinquefoil (Dasiphora fruticosa), sweet-flag (Acorus calamus), and in
disturbed sites, reed canary grass (Phalaris arundinacea) or purple loosestrife (Lythrum salicaria). Common
scrub-shrub species include alder (Alnus spp.), red maple (Acer rubrum), willow (Salix spp.), tamarack (Larix
laricina), and in disturbed sites, multiflora rose (Rosa multiflora). Some forested wetland habitats are suitable
given hydrology, soils and/or historic land use. These forested wetlands include red maple, tamarack, and cedar
swamps.

Attachment 3

Site Photographs

Photo A – View west from uplands towards Wetland WA.

Photo B – View south of Wetland WA Route 73 is in the background.

Photo C – View north along the slope to the east of Wetland WA.

Photo D – View east upslope from Wetland WA.

Photo E – View northeast of the mulch/landscaping operation adjacent to the proposed work.

Photo F – View north of an upland agricultural field east of the mulch/landscaping operation.

Photo G – View southwest of the location of the proposed work.

Photo H – View west along Route 73 looking towards Wetland WA.

Photo I – View west of the silted in area of Wetland WB. Note open water in background.

Photo J – View southwest of Wetland WB where it becomes more open water/ponded with wet edge..

Photo K – View east of upland pasture east of Wetland WB. The pond is near the three trees ahead.

Photo L – View east of the pond that it is assumed that the pipe that feeds Wetland WB originates.

