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PITT-11-15-005
November 4, 2015
Project Number 112I1C05958

Rebecca Bowen / Jason Ryndock / Frederick Sechler
PA Department of Conservation and Natural Resources
Bureau of Forestry, Ecological Services Section

400 Market Street

Harrisburg, PA 17105

Subject: Request for Effects Determination Concurrence
PNDI File Number: 22275, Update 22275
Sunoco Pipeline, L.P. - Pennsylvania Pipeline Project Multiple Counties

Dear Ms. Bowen / Mr. Ryndock / Mr. Sechler:

Tetra Tech, Inc. (Tetra Tech) has been retained by Sunoco Pipeline, L.P. (SPLP) to conduct environmental
field surveys and permitting services for the proposed Pennsylvania Pipeline Project (PPP) formerly part of
the Mariner East 2 Pipeline Project (ME2). On behalf of SPLP, Tetra Tech is requesting effects
determination concurrence from the Pennsylvania Department of Conservation and Natural Resources (PA
DCNR).

On December 12, 2013 a Large Project Pennsylvania Natural Diversity Inventory (PNDI) Environmental
Review Request including a large project form, project description, and preliminary project USGS
topographic mapping was provided to the PA DCNR under the preliminary project name “Mariner East 2
Pipeline - Trans-Pennsylvania”. The Mariner East 2 Project was described as traversing the state of
Pennsylvania. The project was then split into two separate and independent projects; the PPP and the
Ohio Pipeline Project (OPP) (Attachment 1). The initial PNDI response 22275 (Attachment 2) screened the
original project route with a 1500 ft buffer on either side. The Updated PNDI response (Update 22275,
Attachment 2) included all reroute areas outside of the initial project screening area including a large reroute
south of Altoona.

The PPP involves the phased installation of approximately 561 miles of two parallel pipelines within a 306-
mile, 50-foot-wide right-of-way (ROW) from Houston, Washington County, Pennsylvania to SPLP’s Marcus
Hook facility in Delaware County, Pennsylvania with the purpose of interconnecting with existing SPLP
Mariner East pipelines. Initially, a 20-inch diameter pipeline would be installed within the ROW from
Houston to Marcus Hook (306 miles) and a second, up to 20-inch diameter pipeline, would be installed in
the same ROW. The second line is proposed to be instailed from SPLP’s Delmont Station, Westmoreland
County, Pennsylvania to the Marcus Hook facility, paralleling the initial line for approximately 255 miles.

The botanical surveys for PPP included 23 AOCs (each AOC - consisting of at least one, and up to several,
separate polygons) as directed by Mr. Jason Ryndock and Mr. Frederick Sechler of the PA DCNR, after
their collaborative review of the Pennsylvania Natural Diversity Index (PNDI) database. The Botanical
Survey Report (Attachment 3) summarizes the species biology and habitat preferences, methods, results,
and conclusions of botanical surveys conducted from April 28, 2014 to September 16, 2015 to determine
the presence or absence and extent of the SOSC listed on PNDI search receipt 22275 (Updated 22275)
within the portions of the survey corridor that intersect with the assigned 23 AOCs of the Project. The
surveys identified 63 SOSC populations of 12 distinct SOSC within the 23 AOCs that were traversed by the
proposed Project route. A Serpentine Grassland Community of Concern (COC) was also identified within
an AOC traversed by the Project.

The attached Conservation Plan (Attachment 4) provides SPLP’s commitment to avoidance, minimization,
and mitigation measures to prevent impacts to the listed SOSCs within the Project area. Proposed Project
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impacts were evaluated using both the current and proposed PA designations for the assigned state listed
SOSC. Forty-seven populations of identified SOSC will not be impacted when evaluating using the current
PA designations (PNHP 2015). When using the current PA status, two populations of PA Endangered (PE)
SOSC, two populations of PA Threatened (PT) SOSC, and no populations of PA Rare (PR) SOSC are
anticipated to be impacted. Forty-seven populations of identified SOSC will not be impacted when
evaluating using the proposed PA designations. When using the proposed PA status, six populations of
PE SOSC, no popuiations of PT SOSC, and eight populations of PR SOSC are anticipated to be impacted.
Whether evaluating by current or proposed PA status the 2 state and federally listed Northeastern bulrush
(Scirpus ancistrochaetus) populations identified during the 2014-2015 NE bulrush botanical survey will be
avoided and will not be impacted by the Project. The Serpentine Grassland COC will not be impacted by
the Project.

Significant effort was expended to utilize Best Management Practices (BMPs), such as temporary ROW
“neck downs” or LOD reductions, HDD borings, and pipeline alignment rerouting, to avoid or minimize
anticipated impacts to SOSC populations. Voluntary BMPs were utilized as often as practical to completely
avoid or drastically reduce anticipated impacts to identified SOSC populations. Additional conservation
measures such as topsoil segregation and replacement, “sod” excavation and replacement, and timber mat
crossings will also be implemented to further avoid or minimize unavoidable anticipated impacts to specific
SOSC populations. SPLP has utilized as many conservation measures as was practical to minimize total
project impacts. Based on these avoidance, minimization, and mitigation measures, we do not anticipate
significant impacts to any state-listed SOSC.

We hope this summary letter and the attached Botanical Survey Report assists you in completing an
evaluation of the Project in relation to protected resources under PA DCNR-PNDI’s purview. We appreciate
your timely review of this report and are requesting a no impact determination for the proposed Project.

If you have any questions or require additional information regarding the survey, repont, or reference

population identification, feel free to contact Preston Smith (preston.smith @tetratech.com) at (412) 921-
8167 or Korey McCluskey (korey.mccluskey @tetratech.com) at (412) 920-8338.

Sincerely,

Tetra Tech, Inc. 4

Preston Smith - Manager skey
Wetlands and Ecological Services Department Senior Wetland Scientist
Attachments:

PPP Project Overview Map (Attachment 1)
PA DCNR Response Letters (Attachment 2)
Botanical Survey Report (Attachment 3)
Conservation Plan (Attachment 4)

CC: Chris Embry, Sunoco Logistics;
Matt Gordon, Sunoco Logistics;
Monich Styles, Sunoco Logistics;
Brad Schaeffer, Tetra Tech;
Sandy Lare, Tetra Tech;
Robin Dingle, Tetra Tech;
File 1121C05958
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PPP Project Overview Map
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DEPARTMENT OF CONSERVATION
AND NATURAL RESOURCES

BUREAU OF FORESTRY

March 13, 2014

Preston Smith
Tetra Tech

661 Andersen Drive
Pittsburgh, PA 15220

Email: preston.smith@tetratech.com

Re: UPDATE — PA Pipeline Project (Sunoco Mariner East 2 Pipeline)

Trans-Pennsylvania

Dear Mr. Smith,

PNDI Number: 22275

Thank you for the submission of the Pennsylvania Natural Diversity Inventory (PNDI) Environmental Review
Project Number 22275 for review. PA Department of Conservation and Natural Resources screened this project for
potential impacts to species and resources of concern under DCNR’s responsibility, which includes plants,
terrestrial invertebrates, natural communities, and geologic features only.

Potential Impact Anticipated

PNDI records indicate species or resources under DCNR’s jurisdiction are located in the project vicinity. Based on
a detailed PNDI review, DCNR determined potential impacts to the following threatened or endangered species or

species of special concern. (NOTE: E10" of this update was deleted during review)

Plant Species of Concern:

Scientific Name Common Name PA Current Status | PA Proposed Status | AOC (West and East)
Actaea podocarpa Mountain Bugbane Threatened Rare wi1'
Amelanchier canadensis Serviceberry Not listed Endangered E19'
Amelanchier humilis Low Serviceberry Undetermined Endangered w3’
Amelanchier sanguinea Roundleaf Serviceberry Undetermined Endangered w3’
Andropogon gyrans Elliott's Bluestem Not listed Rare E15' E16'
Arabis patens Spreading Rockcress Not Listed Threatened W5’
Bartonia paniculata Screw-stem Not listed Rare E21'
Bouteloua curtipendula Tall Gramma Threatened Threatened E5'
Dicanthelium scoparium Velvety Panic-grass Endangered Endangered E18'
Desmodium nuttallii Nuttall’s Tick Trefoil Unlisted Threatened E21'
Ellisia nyctelea Ellisia Threatened Threatened E12" E14"
Euthamia tenuifolia Grass-leaved goldenrod Threatened Endangered E19'
Gentiana saponaria Soapwort Gentian Undetermined Endangered E23'
Juncus torreyi Torrey’s Rush Threatened Rare w4'
Leucothoe racemosa Swamp Dog-Hobble Undetermined Threatened E24'
Lycopodiella margueritae Marguerite’s Clubmoss Not Listed Endangered w4’
Oenothera argillicola Shale-barren Evening-primrose | Threatened Threatened we'
Oxypolis rigidior Stiff Cowbane Undetermined Threatened E21'
Packera anonyma Plain ragwort Threatened Threatened E5'
Phemeranthus teretifolius Round-leaved Fame-Flower Threatened Threatened E4'
Poa autumnalis Autumn Bluegrass Endangered Endangered E3' E21' E23'
Poa paludigena Bog Bluegrass Threatened Rare El’
Quercus phellos Willow Oak Endangered Endangered E25'
Rotala ramosior Tooth-cup Rare Rare E11'
Spiranthes vernalis Spring Ladies’-Tresses Endangered Endangered E22'
conserve sustain enjoy

P.O. Box 8552, Harrisburg, PA 17015-8552 717-787-3444 (fax) 717-772-0271
dcnr.state.pa.us
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Thalictrum coriaceum Thick-leaved Meadow-rue Endangered Threatened w5’
Tipularia discolor Cranefly Orchid Rare Rare E17'
Trifolium virginicum Kate’s Mountain Clover Endangered Endangered we'
Trillium cernuum Nodding Trillium Not listed Threatened E1', E2" E4" E21"
Woodwardia areolata Netted chain fern Unlisted Threatened E2" E19'
Zizania aquatica Indian Wild Rice Rare Rare E6',E7',E8' E9', E11’
Communities of Concern:
Community Global Rank State Rank AOC
Red-cedar Mixed Hardwood Rich Shale Woodland GNR S1S2 (wWe"

Please see the following resource for more information on these plant communities:
http://www.naturalheritage.state.pa.us/fikebook.aspx

Survey Request
DCNR requests a survey for the following species:

Actaea podocarpa (Mountain Bugbane) locally documented in rich moist woods within stream valleys;
prefers rich moist wooded slopes and coves in the mountains; flowers in August

Amelanchier canadensis (Serviceberry): locally documented on three roadside areas—prefers moist woods
and swamps—flowers mid April — mid May, fruits June — early July

Amelanchier humilis (Low Serviceberry) locally documented on a steep rocky shrubby hillside; prefers
dry open high ground and bluffs; flowers April — mid May; fruits June — early July

Amelanchier sanguinea (Roundleaf Serviceberry) locally documented on a steep rocky shrubby hillside;
prefers open woods, rocky slopes, and barrens; flowers mid April — late May; fruits June — early July

Andropogon gyrans (Elliott’s Beardgrass) locally documented in an old field on a north facing slope and
also in a grassy power line cut in E20—prefers dry or moist fields or open woods-flowers in September —
October

Arabis patens (Spreading Rockcress) locally documented on a rocky wooded limestone slope; prefers
moist rocky woods; flowers April — July

Bartonia paniculata (Screw-stem) locally documented in an opening on the uphill side of the maintenance
road—prefers bogs and peaty lake margins-flowers from August-October

Bouteloua curtipendula (Tall Gramma)-locally documented in a small prairie serpentine barren with
scattered Juniperus virginiana—prefers serpentine barrens, dry calcareous openings, and other dry, rocky, or
sandy sites—flowers August-September

Desmodium nuttallii (Nuttall’s Tick-trefoil) locally documented on a NE-facing slope in partial light with
dry-mesic moisture in middle of pipeline; prefers open woods and edges; flowers July-September

Dicanthelium scoparium (Velvety Panic-grass) locally documented on the crest, mid-slope and lower-
slope of an open meadow—prefers moist meadows and swales—vernal terminal panicles May-early July, or
late summer or early fall

Ellisia nyctelea (Ellisia): locally documented in a sand bar with no woody vegetation; prefers damp, shady
stream banks with rich alluvial soils and sometimes in disturbed ground

Euthamia tenuifolia (Grass-leaved Goldenrod) locally documented in a powerline ROW with woods on
both sides—prefers moist sandy or clayey fields-flowers in July—October

Gentiana saponaria (Soapwort Gentian) locally documented on a flat slope in shaded light with moist to
saturated moisture; prefers moist open woods, roadsides and swamps; flowers in September — October

Juncus biflorus (Grass-leaved Rush); locally documented on open marshy ground in bottomland along
river; prefers open woods, boggy fields, gravel pits, and ditches; fruits July to early November


http://www.naturalheritage.state.pa.us/fikebook.aspx
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Juncus torreyi (Torrey’s Rush): locally documented in abandoned sand mine pits and stone quarry
wetlands; prefers muddy or sandy shores, strip mine areas, swales, and ditches; flowers and fruits early
summer — fall

Leucothoe racemosa (Swamp Dog-hobble); locally documented in a youngish poorly drained wet woods
with sweet gum and a sparse understory; prefers wet woods and thickets

Lycopodiella margueritae (Marguerite’s Clubmoss): locally documented along stream edges associated
with abandoned coal strip mines and damp sandy open ground within abandoned sand mines; prefers bogs
and moist acidic soils; deciduous, sporulates July — October

Oenothera argillicola (Shale-barren Evening-primrose) locally documented on a riverside shale barren;
prefers shale barrens; flowers July — September

Oxypolis rigidior (Stiff Cowbane) locally documented in a wedge of woods between road and a ROW
with a small stream-—prefers swamps, bogs, sedge meadows, sandy shores, and abandoned railroad beds—
flowers from August — September

Packera anonyma (Plain Ragwort) locally documented in a small attractive serpentine prairie; prefers dry
fields, open woods, and serpentine barrens; flowers May—September

Phemeranthus teretifolius (Round-leaved Fame Flower) locally documented in a small attractive
serpentine prairie; prefers serpentine barrens; flowers late June-July and flowers are known to remain open
only for a few hours

Poa autumnalis (Autumn Bluegrass) locally documented floodplain woods, open at ground, with alluvial
soils—prefers moist woods—flowers in late May-June

Poa paludigena (Bog Bluegrass) locally documented in a scrub shrub/red maple sapling wetland—prefers
boggy woods and swamps—flowers late May-June

Quercus phellos (Willow Oak) locally documented in a coastal plain forest; prefers moist to wet woods
within Coastal Plain forests in SE PA; survey during growing season before leaf fall

Rotala ramosior (Tooth-cup) locally documented in a floodplain of Yellow Breeches Creek; prefers wet
sandy shores and other swampy open grounds

Spiranthes vernalis (Spring Ladies’-tresses): locally documented in a grassy opening in an old field
remnant in young sweet gum-red maple woods—prefers moist, open sandy soils and serpentine barrens—
flowers in May — August

Symphyotrichum depauperatum (Serpentine Aster) locally documented in an open serpentine barren;
prefers open areas of serpentine barrens; flowers August—October

Thalictrum coriaceum (Thick-leaved Meadow-rue) locally documented on wooded slopes; prefers rich
rocky woods, thickets, moist alluviums; flowers late May — June

Trifolium virginicum (Kate’s Mountain Clover) locally documented on a riverside shale barren; prefers
shale barrens; flowers May — August

Trillium cernuum (Nodding Trillium) locally documented on a moist, lower slope: prefers moist woods,
also documented in a mesic hardwood forest in E19; flowers April-May

Woodwardia areolata (Netted Chainfern) locally documented in a small artificial pond in the woods with
little herbaceous vegetation, in E19 the plant was found in the eastern edge of a seep; prefers moist or wet
woods and acidic bogs; deciduous fern, sporulates July-September

Zizania aquatica (Indian Wild-rice) locally documented in a 2 acre monoculture marsh in the wettest area
of the marsh—prefers tidal and non-tidal marshes—flowers in late May — early September

P.O. Box 8552, Harrisburg, PA 17015-8552 717-787-3444 (fax) 717-772-0271
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v" A survey for the above species should be conducted by a qualified botanist at the appropriate time of year and then
submitted to our office for review. Your botanist should carefully review the new DCNR Botanical Survey
Protocols available at http://www.gis.dcnr.state.pa.us/hgis-er/Login.aspX. These protocols are recommended to
ensure that the all necessary information is collected and that survey reports are prepared properly. It is the
expectation of DCNR that these protocols will be followed when conducting surveys for species under our
jurisdiction.

v Your botanist should fill out the field survey form while performing their survey: http://www.gis.dcnr.state.pa.us/hgis-
er/hgis/2012%20DCNR%20Field%20Survey%20Form.pdf. Contact our office prior to the survey for detailed
information about the species, or for a list of qualified surveyors.

v" Any target and non-target state-listed species found during the site visit should be reported to our office. Mitigation
measures and monitoring may be requested if species or communities of special concern are found on or adjacent to
site.

v If the land type(s) does not exist on site, a survey may not be necessary; please submit a habitat assessment report
which describes the current land cover, habitat types, and species found on site.

IMPORTANT:

To assist with your botanical survey efforts, we are providing shapefiles of Areas of Concern (AOCs). These
polygons are based on known locations or potential habitat of DCNR-regulated species or natural communities.
Required surveys may be restricted to these AOCs. The survey may be further refined to suitable habitat within
areas of anticipated disturbance. For example, if work is restricted to an existing open right-of-way, a survey for a
forest-dwelling species would be unnecessary.

Plant communities and species that lack a currently listed or proposed conservation status are not required for
survey. Surveys for these communities and species are voluntary. This applies to Red-cedar — Mixed Hardwood
Rich Shale Woodland.

This response represents the most up-to-date review of the PNDI data files and is valid for two (2) years only. If
project plans change or more information on listed or proposed species becomes available, our determination may
be reconsidered. Should the proposed work continue beyond the period covered by this letter, please resubmit the
project to this agency as an “Update” (including an updated PNDI receipt, project narrative and accurate map). As a
reminder, this finding applies to potential impacts under DCNR’s jurisdiction only. Visit the PNHP website for
directions on contacting the Commonwealth’s other resource agencies for environmental review.

Should you have any questions or concerns, please contact Ecological Information Specialists, Jason
Ryndock (717-705-2822; c-jryndock@pa.gov) or Frederick Sechler (717-705-2823; c-frsechle@pa.gov).

Sincerely,

R d. B

Rebecca H. Bowen, Section Chief
Bureau of Forestry, Ecological Services Section
Pennsylvania Natural Heritage Program


http://www.gis.dcnr.state.pa.us/hgis-er/Login.aspx
http://www.gis.dcnr.state.pa.us/hgis-er/hgis/2012%20DCNR%20Field%20Survey%20Form.pdf
http://www.gis.dcnr.state.pa.us/hgis-er/hgis/2012%20DCNR%20Field%20Survey%20Form.pdf
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DEPARTMENT OF CONSERVATION
AND NATURAL RESOURCES

BUREAU OF FORESTRY

March 13, 2014

Preston Smith
Tetra Tech

661 Andersen Drive
Pittsburgh, PA 15220

Email: preston.smith@tetratech.com

Re: UPDATE — PA Pipeline Project (Sunoco Mariner East 2 Pipeline)

Trans-Pennsylvania

Dear Mr. Smith,

PNDI Number: 22275

Thank you for the submission of the Pennsylvania Natural Diversity Inventory (PNDI) Environmental Review
Project Number 22275 for review. PA Department of Conservation and Natural Resources screened this project for
potential impacts to species and resources of concern under DCNR’s responsibility, which includes plants,
terrestrial invertebrates, natural communities, and geologic features only.

Potential Impact Anticipated

PNDI records indicate species or resources under DCNR’s jurisdiction are located in the project vicinity. Based on
a detailed PNDI review, DCNR determined potential impacts to the following threatened or endangered species or
species of special concern. (NOTE: E10" of this update was deleted during review)

Plant Species of Concern:

Scientific Name Common Name PA Current Status | PA Proposed Status | AOC (West and East)

Actaea podocarpa Mountain Bugbane Threatened Rare wi1'

Amelanchier canadensis Serviceberry Not listed Endangered E21'

Amelanchier humilis Low Serviceberry Undetermined Endangered w3’

Amelanchier sanguinea Roundleaf Serviceberry Undetermined Endangered w3’

Andropogon gyrans Elliott's Bluestem Not listed Rare E15' E16', E19', E20'

Arabis patens Spreading Rockcress Not Listed Threatened W5’

Bartonia paniculata Screw-stem Not listed Rare E21'

Bouteloua curtipendula Tall Gramma Threatened Threatened E5'

Dicanthelium scoparium Velvety Panic-grass Endangered Endangered E18'

Desmodium nuttallii Nuttall’s Tick Trefoil Unlisted Threatened E21'

Ellisia nyctelea Ellisia Threatened Threatened E12" E14"

Euthamia tenuifolia Grass-leaved goldenrod Threatened Endangered E21'

Gentiana saponaria Soapwort Gentian Undetermined Endangered E23'

Juncus torreyi Torrey’s Rush Threatened Rare w4'

Leucothoe racemosa Swamp Dog-Hobble Undetermined Threatened E24'

Lycopodiella margueritae Marguerite’s Clubmoss Not Listed Endangered w4’

Oenothera argillicola Shale-barren Evening-primrose | Threatened Threatened we'

Oxypolis rigidior Stiff Cowbane Undetermined Threatened E21'

Packera anonyma Plain ragwort Threatened Threatened E5'

Phemeranthus teretifolius Round-leaved Fame-Flower Threatened Threatened E4'

Poa autumnalis Autumn Bluegrass Endangered Endangered E3' E21' E23'

Poa paludigena Bog Bluegrass Threatened Rare El’

Quercus phellos Willow Oak Endangered Endangered E25'

Rotala ramosior Tooth-cup Rare Rare E11'

Spiranthes vernalis Spring Ladies’-Tresses Endangered Endangered E22'
conserve sustain enjoy

P.O. Box 8552, Harrisburg, PA 17015-8552 717-787-3444 (fax) 717-772-0271
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Thalictrum coriaceum Thick-leaved Meadow-rue Endangered Threatened w5’
Tipularia discolor Cranefly Orchid Rare Rare E17'
Trifolium virginicum Kate’s Mountain Clover Endangered Endangered we'
Trillium cernuum Nodding Trillium Not listed Threatened E1', E2" E4" E21"
Woodwardia areolata Netted chain fern Unlisted Threatened E2" E19'
Zizania aquatica Indian Wild Rice Rare Rare E6',E7',E8' E9', E11’
Communities of Concern:
Community Global Rank State Rank AOC
Red-cedar Mixed Hardwood Rich Shale Woodland GNR S1S2 (wWe"

Please see the following resource for more information on these plant communities:
http://www.naturalheritage.state.pa.us/fikebook.aspx

Survey Request
DCNR requests a survey for the following species:

Actaea podocarpa (Mountain Bugbane) locally documented in rich moist woods within stream valleys;
prefers rich moist wooded slopes and coves in the mountains; flowers in August

Amelanchier canadensis (Serviceberry): locally documented on three roadside areas—prefers moist woods
and swamps—flowers mid April — mid May, fruits June — early July

Amelanchier humilis (Low Serviceberry) locally documented on a steep rocky shrubby hillside; prefers
dry open high ground and bluffs; flowers April — mid May; fruits June — early July

Amelanchier sanguinea (Roundleaf Serviceberry) locally documented on a steep rocky shrubby hillside;
prefers open woods, rocky slopes, and barrens; flowers mid April — late May; fruits June — early July

Andropogon gyrans (Elliott’s Beardgrass) locally documented in an old field on a north facing slope and
also in a grassy power line cut in E20—prefers dry or moist fields or open woods-flowers in September —
October

Arabis patens (Spreading Rockcress) locally documented on a rocky wooded limestone slope; prefers
moist rocky woods; flowers April — July

Bartonia paniculata (Screw-stem) locally documented in an opening on the uphill side of the maintenance
road—prefers bogs and peaty lake margins-flowers from August-October

Bouteloua curtipendula (Tall Gramma)-locally documented in a small prairie serpentine barren with
scattered Juniperus virginiana—prefers serpentine barrens, dry calcareous openings, and other dry, rocky, or
sandy sites—flowers August-September

Desmodium nuttallii (Nuttall’s Tick-trefoil) locally documented on a NE-facing slope in partial light with
dry-mesic moisture in middle of pipeline; prefers open woods and edges; flowers July-September

Dicanthelium scoparium (Velvety Panic-grass) locally documented on the crest, mid-slope and lower-
slope of an open meadow—prefers moist meadows and swales—vernal terminal panicles May-early July, or
late summer or early fall

Ellisia nyctelea (Ellisia): locally documented in a sand bar with no woody vegetation; prefers damp, shady
stream banks with rich alluvial soils and sometimes in disturbed ground

Euthamia tenuifolia (Grass-leaved Goldenrod) locally documented in a powerline ROW with woods on
both sides—prefers moist sandy or clayey fields-flowers in July—October

Gentiana saponaria (Soapwort Gentian) locally documented on a flat slope in shaded light with moist to
saturated moisture; prefers moist open woods, roadsides and swamps; flowers in September — October

Juncus biflorus (Grass-leaved Rush); locally documented on open marshy ground in bottomland along
river; prefers open woods, boggy fields, gravel pits, and ditches; fruits July to early November


http://www.naturalheritage.state.pa.us/fikebook.aspx
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Juncus torreyi (Torrey’s Rush): locally documented in abandoned sand mine pits and stone quarry
wetlands; prefers muddy or sandy shores, strip mine areas, swales, and ditches; flowers and fruits early
summer — fall

Leucothoe racemosa (Swamp Dog-hobble); locally documented in a youngish poorly drained wet woods
with sweet gum and a sparse understory; prefers wet woods and thickets

Lycopodiella margueritae (Marguerite’s Clubmoss): locally documented along stream edges associated
with abandoned coal strip mines and damp sandy open ground within abandoned sand mines; prefers bogs
and moist acidic soils; deciduous, sporulates July — October

Oenothera argillicola (Shale-barren Evening-primrose) locally documented on a riverside shale barren;
prefers shale barrens; flowers July — September

Oxypolis rigidior (Stiff Cowbane) locally documented in a wedge of woods between road and a ROW
with a small stream—prefers swamps, bogs, sedge meadows, sandy shores, and abandoned railroad beds—
flowers from August — September

Packera anonyma (Plain Ragwort) locally documented in a small attractive serpentine prairie; prefers dry
fields, open woods, and serpentine barrens; flowers May—September

Phemeranthus teretifolius (Round-leaved Fame Flower) locally documented in a small attractive
serpentine prairie; prefers serpentine barrens; flowers late June-July and flowers are known to remain open
only for a few hours

Poa autumnalis (Autumn Bluegrass) locally documented floodplain woods, open at ground, with alluvial
soils—prefers moist woods—flowers in late May-June

Poa paludigena (Bog Bluegrass) locally documented in a scrub shrub/red maple sapling wetland—prefers
boggy woods and swamps—flowers late May-June

Quercus phellos (Willow Oak) locally documented in a coastal plain forest; prefers moist to wet woods
within Coastal Plain forests in SE PA; survey during growing season before leaf fall

Rotala ramosior (Tooth-cup) locally documented in a floodplain of Yellow Breeches Creek; prefers wet
sandy shores and other swampy open grounds

Spiranthes vernalis (Spring Ladies’-tresses): locally documented in a grassy opening in an old field
remnant in young sweet gum-red maple woods—prefers moist, open sandy soils and serpentine barrens—
flowers in May — August

Symphyotrichum depauperatum (Serpentine Aster) locally documented in an open serpentine barren;
prefers open areas of serpentine barrens; flowers August—October

Thalictrum coriaceum (Thick-leaved Meadow-rue) locally documented on wooded slopes; prefers rich
rocky woods, thickets, moist alluviums; flowers late May — June

Trifolium virginicum (Kate’s Mountain Clover) locally documented on a riverside shale barren; prefers
shale barrens; flowers May — August

Trillium cernuum (Nodding Trillium) locally documented on a moist, lower slope: prefers moist woods,
also documented in a mesic hardwood forest in E19; flowers April-May

Woodwardia areolata (Netted Chainfern) locally documented in a small artificial pond in the woods with
little herbaceous vegetation, in E19 the plant was found in the eastern edge of a seep; prefers moist or wet
woods and acidic bogs; deciduous fern, sporulates July-September

Zizania aquatica (Indian Wild-rice) locally documented in a 2 acre monoculture marsh in the wettest area
of the marsh—prefers tidal and non-tidal marshes—flowers in late May — early September

P.O. Box 8552, Harrisburg, PA 17015-8552 717-787-3444 (fax) 717-772-0271
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v" Asurvey for the above species should be conducted by a qualified botanist at the appropriate time of year and then
submitted to our office for review. Your botanist should carefully review the new DCNR Botanical Survey
Protocols available at http://www.gis.dcnr.state.pa.us/hgis-er/Login.aspX. These protocols are recommended to
ensure that the all necessary information is collected and that survey reports are prepared properly. It is the
expectation of DCNR that these protocols will be followed when conducting surveys for species under our
jurisdiction.

v Your botanist should fill out the field survey form while performing their survey: http://www.gis.dcnr.state.pa.us/hgis-
er/hqis/2012%20DCNR%20Field%20Survey%20Form.pdf. Contact our office prior to the survey for detailed
information about the species, or for a list of qualified surveyors.

v" Any target and non-target state-listed species found during the site visit should be reported to our office. Mitigation
measures and monitoring may be requested if species or communities of special concern are found on or adjacent to
site.

v If the land type(s) does not exist on site, a survey may not be necessary; please submit a habitat assessment report
which describes the current land cover, habitat types, and species found on site.

IMPORTANT:

To assist with your botanical survey efforts, we are providing shapefiles of Areas of Concern (AOCs). These
polygons are based on known locations or potential habitat of DCNR-regulated species or natural communities.
Required surveys may be restricted to these AOCs. The survey may be further refined to suitable habitat within
areas of anticipated disturbance. For example, if work is restricted to an existing open right-of-way, a survey for a
forest-dwelling species would be unnecessary.

Plant communities and species that lack a currently listed or proposed conservation status are not required for
survey. Surveys for these communities and species are voluntary. This applies to Red-cedar — Mixed Hardwood
Rich Shale Woodland.

This response represents the most up-to-date review of the PNDI data files and is valid for two (2) years only. If
project plans change or more information on listed or proposed species becomes available, our determination may
be reconsidered. Should the proposed work continue beyond the period covered by this letter, please resubmit the
project to this agency as an “Update” (including an updated PNDI receipt, project narrative and accurate map). As a
reminder, this finding applies to potential impacts under DCNR’s jurisdiction only. Visit the PNHP website for
directions on contacting the Commonwealth’s other resource agencies for environmental review.

Should you have any questions or concerns, please contact Ecological Information Specialists, Jason
Ryndock (717-705-2822; c-jryndock@pa.gov) or Frederick Sechler (717-705-2823; c-frsechle@pa.gov).

Sincerely,

R d. B

Rebecca H. Bowen, Section Chief
Bureau of Forestry, Ecological Services Section
Pennsylvania Natural Heritage Program


http://www.gis.dcnr.state.pa.us/hgis-er/Login.aspx
http://www.gis.dcnr.state.pa.us/hgis-er/hgis/2012%20DCNR%20Field%20Survey%20Form.pdf
http://www.gis.dcnr.state.pa.us/hgis-er/hgis/2012%20DCNR%20Field%20Survey%20Form.pdf
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1.0 PROJECT INTRODUCTION

Tetra Tech, Inc. (Tetra Tech) was contracted by Sunoco Pipeline, L.P. (SPLP) to perform botanical surveys
for the Pennsylvania Pipeline Project (Project). Large project information including a large project form,
project description, and preliminary project USGS topographic mapping was initially provided to the
Pennsylvania Department of Conservation and Natural Resources (PA DCNR) under the preliminary project
name “Mariner East 2 Pipeline - Trans-Pennsylvania”. The Mariner East 2 Project originally encompassed
all of the project activities within the state of Pennsylvania (PA), excluding areas covered in the Mariner
East Pipeline — Houston to Delmont (ME1) project. Mr. Jason Ryndock and Mr. Frederick Sechler of the
PA DCNR utilized the initial large project information to define areas of concern (AOCs) where botanical
surveys were required for the specific species of special concern (SOSC) and communities of concern
(COC) listed in the Pennsylvania Natural Diversity Index (PNDI) search receipts 22275, dated January 30,
2014 and Update 22275, dated March 13, 2014. All PNDI search receipts are provided in Agency
Coordination (Appendix A).

After the initial submission to the PA DCNR the Mariner East 2 Project activities and boundaries were
broken up into two separate projects; the Pennsylvania Pipeline Project (Project) and the Ohio Pipeline
Project (OPP). A separate botanical report, dated February 2015 was submitted for the OPP portion of
Washington County, PA. The Pennsylvania Pipeline Project includes Allegheny, Berks, Blair, Cambria,
Chester, Cumberland, Dauphin, Delaware, Huntingdon, Indiana, Juniata, Lancaster, Lebanon, Perry,
Westmoreland, and York Counties. The Ohio Pipeline Project included the portions of Washington County
west of the existing plant located in Houston, PA. The portion of Washington County to the east of the
existing Houston, PA plant, all of Allegheny County, and the portion of Westmoreland County west of
Delmont, PA were all previously surveyed during the botanical survey of the ME1 project under PNDI 22132
(Updated 22007). The Botanical Survey Report PNDI No. 22132 (Updated 22007) Mariner East Pipeline —
Houston to Delmont is included in this Botanical Survey Report submittal package (Appendix B). PA DCNR
clearance letters from the ME1 and OPP botanical surveys have been included in Appendix.

SPLP proposes to construct and operate the Project which would expand existing pipeline systems to
provide natural gas liquid (NGL) transportation of up to 350,000 barrels per day. The Project involves the
phased installation of approximately 561 miles of two parallel pipelines within a 306-mile, 50-foot-wide right-
of-way (ROW) from Houston, Washington County, PA to SPLP’s Marcus Hook facility in Delaware County,
PA with the purpose of interconnecting with existing SPLP Mariner East pipelines (Figure 1, Appendix C).
Initially, a 20-inch (in) diameter pipeline would be installed within the ROW from Houston to Marcus Hook
(306 miles) and a second, up to 20-in diameter pipeline, would be installed in the same ROW within 5 years.
The second line is proposed to be installed from SPLP’s Delmont Station, Westmoreland County,
Pennsylvania to the Marcus Hook facility, paralleling the initial line for approximately 255 miles. The
following provides the details of the proposed pipeline facilities:

e Phase 1: Houston, PA to Marcus Hook, PA — This is an incremental expansion of the capacities of
Sunoco Logistics to transport NGL'’s to the Marcus Hook facility. This Phase of the Project will
include a 20 in diameter steel pipeline and pump stations. The route of the pipeline is either inside
or adjacent to the existing Sunoco pipeline corridor and is approximately 306 miles long.

e Phase 2: Delmont, PA to Marcus Hook, PA — The second phase of the project will be completed
should customer demand prove that additional transport capacity for ethane is required. The
pipeline route for Phase 2 will include 255 miles of pipeline that will be inside the existing Sunoco
corridor.

Aboveground facilities in Pennsylvania:

e Houston, PA has an existing facility which will connect to the pipeline. This Project will install
meters on the outlets from existing storage, injection pumps, control valves, associated piping and
accessory structures.

Tetra Tech Page 1
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e Delmont, PA has an existing site and this Project will expand the pump station with added booster
pumps, associated piping and accessory structures.

e Ebensburg, PA has an existing site and this Project will expand the pump station with added booster
pumps, leak detection metering, associated piping and accessory structures.

e Middletown, PA has an existing pump station and this Project will expand the pump station with
added booster pumps, associated piping and accessory structures.

e Beckersville, PA has an existing pump station and this Project will add to the pump station with leak
detection metering, associated piping and accessory structures.

e Twin Oaks, PA is an existing site and this Project will install custody transfer meters and control
valves.

e There are 50 Mainline Valve sets planned for this Project, which will be placed at as many existing
valve sites as possible

Support Sites (Pipe / Contractor Yards and Access Roads)

SPLP is in the initial phases of project design and site selection and as such exact locations to be utilized
for contractor and pipe yards have not been determined. The contractor and pipe yards will be used for
equipment, pipe, and material storage, as well as temporary field offices and pipe preparation/field
assembly areas during construction. Site selection and acquisition will continue throughout the planning
and permitting stages of the Project. In most cases, contractors will be required to site pipe and contractor
yards in previously developed areas that will require no new land disturbance.

Support Sites (Access Roads)

To the extent possible, SPLP will use existing public and private roads for temporary construction access
to the mainline pipeline Right-of-Ways (ROWSs) and aboveground facilities. SPLP is currently in the process
of identifying potential temporary and permanent access roads and will provide detailed information relative
to access road location, length, and land acreage requirements within all agency filings. SPLP will seek and
obtain the necessary property rights and approvals from landowners and government agencies prior to the
use or construction of such roads.

The AOCs provided by the PA DCNR generally represented a 1500-foot (ft) buffer around the pipeline
route. Changes or “reroutes” made by SPLP to the proposed pipeline alignment that went outside the 1500-
ft buffer were communicated to the PA DCNR by Tetra Tech Inc.

A large reroute, referred to as the “Twin Oaks-30 Mile Reroute”, was a 30-mile reroute located in Chester
and Delaware Counties. The PA DCNR was notified of the reroute and an updated PNDI search receipt
(Update 22275, dated March 13, 2014) was generated which included numerous additional SOSC and
associated AOCs not included on the original PNDI receipt. SPLP determined that the Twin Oaks-30 Mile
Reroute was not feasible and reverted to the original proposed alignment contained in the initial submittal
to the PA DCNR. None of the SOSC or associated AOCs for the Twin Oaks-30 Mile Reroute were included
as part of this botanical survey.

Provided AOCs that existed completely outside the pipeline survey corridor (300-ft) were not included in
the botanical survey. This includes areas initially provided by the PA DCNR that fell outside the survey
corridor and areas where the pipeline was rerouted (but still within the 1500-ft PA DCNR buffer), resulting
in the provided AOC existing outside the survey corridor. The PA DCNR determined during the April 16,
2015 meeting with Tetra Tech that two AOCs (ALT W2, ALT W4) were exempt from 2015 surveys. It was
determined that no survey was necessary for grass-leaved rush (Juncus biflorus) in AOC ALT W2 due to a
reroute in the pipeline alignment that bypassed AOC ALT W2 entirely. SPLP will cross AOC ALT W4
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utilizing a horizontal directional drill (HDD) boring which will avoid impacts to any SOSC in the AOC. The
directional bore underneath AOC ALT W4 will travel from outside of the original surveyed corridor to end
up within areas that had been reviewed in the initial survey of the AOC.

AOCs previously surveyed as part of the ME1 project include AOC W2 through AOC W7. These areas
were not surveyed as part of the Pennsylvania Pipeline Project. The results of the botanical survey for ME1
are included in the attached Botanical Survey Report PNDI No. 22132 (Updated 22007) Mariner East
Pipeline — Houston to Delmont (Appendix B). A PA DCNR clearance letter was received for the ME1 project
and is provided in Appendix A. AOC W1 was not located in the footprint of this project and was included in
the Botanical Survey Report PNDI No. 22275 (Updated 22275) for the Ohio Pipeline Project submitted on
February 27, 2015. A PA DCNR letter of no adverse effects was received for the OPP (Appendix A).

The Plant Species of Special Concern Table (Table 1, Appendix D) summarizes the SOSC listed on PNDI
search receipts 22275, dated January 30, 2014 and Update 22275, dated March 13, 2014. The
Communities of Concern Table (Table 2, Appendix D) summarizes the COC listed on the same three
search reciepts. SOSC or COC not surveyed (NS) for are noted on Table 1 and Table 2 (Appendix D).

In addition to the surveys that were conducted in this report for the PA state listed SOSC listed on PNDI
search receipts 22275, coordination with the United States Fish and Wildlife Service (US FWS) yeilded an
additional required survey for the Northeastern bulrush (Scirpus ancistrochaetus). Though survey areas
for these two surveys overlapped in areas, a separate report will be generated for the Northeastern
bulrush survey. Thae bulrush report will be submitted to USFWS and all coordination regarding this
federally listed species will be done with USFWS, but any identified populations of S. ancistrochaetus will
be accounted for in both botanical reports.

This report summarizes the species biology and habitat preferences, methods, results, and conclusions of
a botanical survey conducted throughout 2014 and 2015 growing seasons to determine the presence or
absence and extent of the SOSC and COC listed on PNDI search receipt 22275 (Updated 22275) within
the portions of the survey corridor that intersect with the assigned AOCs of the Project. Under Wild Plant
Management Permit Numbers 14-624/15-624 (Appendix E), lead environmental scientist Korey McCluskey
of Tetra Tech Inc. led a team that also included environmental scientists Codie Vileno (Permit Nos. 14-
623/15-623), and Greg Stevens (Permit No. 15-676), Jason McGuirk (Permit No. 14-651), A.J Grech, and
Deanna Quinn (Permit No. 14-650) of Tetra Tech Inc. Surveys were also conducted by Kevin Keat and
David Bonomo (Permit No. 14-578) of Environmental Consultation Services Inc. (ECSI).
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2.0 SPECIES BIOLOGY AND HABITAT PREFERENCE

2.1 MOUNTAIN BUGBANE ATTRIBUTES

Mountain bugbane (Actaea podocarpa) is a perennial herbaceous member of the Buttercup Family
(Ranunculaceae) with stems 0.7 to 1.5 meters (m) tall (PNHP 2014a). It has palmately compound three-
lobed leaves with large, toothed, ovate-obovate terminal leaflets approximately 6 to 16 centimeters (cm)
wide (Rhoads and Block, 2007). The inflorescence is a slender raceme, approximately 10 to 60 cm long.
The flowers are small, radially symmetric, with numerous distinctive white stamens. Mountain bugbane is
distinguished from its congeners by its long flowering raceme; stalked, thin papery follicle fruit; five sepals,
and the presence of three or more carpels. (PNHP 2014a; Rhoads and Block 2007).

Mountain bugbane is globally ranked as G4 (apparently secure), state ranked as S3 (vulnerable), and its
Pennsylvania status is threatened (PT) with a proposed Pennsylvania status of rare (PR) (PNHP 2015).
Mountain bugbane is found from Pennsylvania west to lllinois and south to Tennessee and Georgia
(Natureserve 2015). In Pennsylvania, mountain bugbane is found primarily in the Appalachian Mountains
in the southwest part of the state in moist, rich hardwood forests, often in mountain coves or north-facing
slopes. In Pennsylvania, mountain bugbane flowers in August (PNHP 2014a; Rhoads and Block 2007).

2.2 LOW SERVICEBERRY ATTRIBUTES

Low serviceberry or low juneberry (Amelanchier humilis) is a woody perennial member of the Rose Family
(Rosaceae) that grows to be between 0.3 and 8 m tall. It has densely tomentose leaves becoming
glabrescent beneath. Leaflets are most commonly oval-oblong with serrate veins that fork and enter the
teeth. Low serviceberry has an erect, densely tomentose raceme and produces densely tomentose flowers
with petals that are 7-10 millimeters (mm) in length (Rhoads and Block 2007).

Low serviceberry is globally ranked as G5 (secure), state ranked in Pennsylvania as S1 (critically imperiled),
has a tentatively undetermined (TU) current status, and a proposed status of PA endangered (PE) (PNHP
2015). Low serviceberry is distributed from Nebraska east to Pennsylvania, north to Canada, and south to
West Virginia and Missouri (NatureServe 2015). In Pennsylvania, Low serviceberry is found scattered
across the state (Rhoads and Block 2007, USDA 2015). This species reaches the southern limit of its
range in southern Pennsylvania. Low serviceberry grows on dry, open sites with rocky, gravelly or sandy
soil, often in calcareous regions. Low serviceberry typically flowers in PA from April to mid-May and fruits
from June to early-July (Rhoads and Block 2007).

2.3 ROUNDLEAF SERVICEBERRY ATTRIBUTES

Roundleaf serviceberry (Amelanchier sanguinea) is a woody perennial member of the Rose Family
(Rosaceae) that grows to be between 3 and 6 m tall. It has alternate, coarsely-toothed, oblong to subrotund
leaflets with lateral veins extending into teeth (Rhoads and Block 2007). Roundleaf serviceberry has a
long, drooping raceme with flowers that have five white petals approximately 11-15mm in length and group
in small clusters, distinguishing it from its congeners (PNHP 2012b; Rhoads and Block 2007).

Roundleaf serviceberry is globally ranked as G5 (secure), state ranked as S1 (critically imperiled), and its
Pennsylvania status is tentatively undetermined (PNHP 2015). Roundleaf serviceberry is distributed from
Maine west throughout Canada, South to Kansas, and West to Georgia (Natureserve 2015). In
Pennsylvania, roundleaf serviceberry is found scattered across the state growing on dry, rocky slopes, cliffs,
and outcrops in scrubby woods and exposed locations (Rhoads and Block 2007). In Pennsylvania,
roundleaf serviceberry flowers from late April to mid-May and fruits from June to early July (PNHP 2012b;
Rhoads and Block 2007).
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2.4 SHALE BARREN PUSSYTOES ATTRIBUTES

Shale barren pussytoes (Antennaria virginica) is a perennial herbaceous member of the Aster Family
(Asteraceae) with cuneate to oblanceolate leaves with 1 to 3 veins on the basal leaves. It has short stolons
and long, slender peduncles, that can be 6 to 20 cm in length. Shale barren pussytoes produces fruiting
bodies that are 1.1 to 1.3 mm long with pappus bristles that can grow to be 4.5 mm long, the maximum
length of the corolla (Rhoads and Block 2007).

Shale barren pussytoes is globally ranked as G4 (apparently secure), state ranked in Pennsylvania as S3
(vulnerable), and does not have a current Pennsylvania legal status, but is under review for future listing
(PNHP 2015). It is distributed in Appalachia from Pennsylvania, West to Ohio, and South to Virginia
(Natureserve 2015). Shale barren pussytoes is typically found in the southcentral region of Pennsylvania
growing in open deciduous woods (eFloras 2015, Rhoads and Block 2007). Shale barren pussytoes flowers
from late April to June (Rhoads and Block 2007).

2.5 SPREADING ROCKCRESS ATTRIBUTES

Spreading rockcress (Arabis patens) is a biennial herbaceous member of the Mustard Family
(Brassicaceae). The stem, that can be branched or simple, grows from 3 to 6 decimeter (dm) in length with
spreading hairs throughout. Basal leaves are ovate to oblanceolate and can grow up to 6 cm long. Cauline
leaves are sessile and exhibit auriculate clasping bases. Spreading rockcress has an inflorescence of white
flower petals, ascending or divergent fruiting pedicels that are 5-7 mm in length, and suberect or ascending
fruits that are 2.5-4.5 cm in length. (Rhoads and Block 2007).

Spreading rockcress is globally ranked as G3 (vulnerable), state ranked as S3 (imperiled), and currently
has no legal status in Pennsylvania, but is proposed PA threatened (PNHP 2015). Spreading rockcress
reaches the northern limit of its boundary in central Pennsylvania and extends west to Indiana, south to
Mississippi, and west to Georgia (Natureserve 2015). In Pennsylvania, spotted rockcress can be found in
the southcentral and southeastern regions growing in moist, rocky woods. Spreading rockcress flowers
from April to July (Rhoads and Block 2007).

2.6 WATER SEDGE ATTRIBUTES

Water sedge (Carex aquatilis) is a rhizomatous, perennial herbaceous member of the Sedge Family
(Cyperaceae) and contains fibrous root stocks and tufted shoots, or rhizomatus with solitary or tufted shoots
(Rhoads and Block 2007, Natureserve 2015). Water Sedge is a sod-forming sedge growing 14 to 100 cm
tall, and leaf blades are 2.5 to 8 mm wide and located on the lower half of the stems. The inflorescence
consists of 1 to 3 staminate spikes above 2 to 3 pistillate spikes, the pistillate scales are brown or purple
brown (Tilley et al. 2011 and Rhoads and Block 2007).

Water sedge is globally ranked as G5 (secure), state ranked in Pennsylvania as S2 (imperiled), and has a
current status of PA threatened (PNHP 2015). Water sedge is a circumboreal species and in North
America, is distributed from Artic to as far as California, Arizona, New Mexico and Virginia (Tilley et al.
2011). In Pennsylvania, water sedge is found in the northwest, northcentral, and southeastern part of the
state typically in calcareous fens, swamps, and marshy swales with limestone derived soils (Tilley et al.
2011 and Rhoads and Block 2007).

2.7 SHORT’S SEDGE ATTRIBUTES

Short’s sedge (Carex shortiana) is a tufted perennial grass-like herb in the Sedge Family (Cyperaceae).
Short’s sedge can reach from 8 to 35 inches (20-90 cm) in height. This herb’s tall flowering stems are light
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green, hairless, and 3-sided, particularly near the base. The leaves grow from the base and alternately
along the stems. The smooth, leaf blades are up to 12 in (30 cm) long and % in (1 cm) wide. The blades
of Short’s sedge are often indented along the central vein, which gives the leaf a channeled appearance.
The flowers are held in densely packed, cylindrical spikes that become dark brown as they mature. The
color change as the plant matures is a key feature for field identification of this sedge. Clusters of 3 to 6
spikes are produced at the top of each flowering stem. The lower spikes usually contain all female flowers,
while the upper spikes have female flowers at the top and male flowers below (PNHP 2011c). Short’s
sedge has short-mucronate or acute pistillate scales, and squarrose, obovoid, glabrous but finely traverse
corrugated, nerveless, and beakless perigynia. The achenes of Short’s sedge are 3-sided (Rhoads and
Block 2007).

Short’s sedge is globally ranked as G5 (secure), state ranked as S3 (vulnerable), currently has no legal
status in PA, but is proposed as PA rare (PNHP 2015). It is found from New York south to Virginia and
west to Kansas and Oklahoma. In Pennsylvania, Short's sedge is typically found in the south-central to
southwestern part of the state, in calcareous wet meadows and swamps or in rich woods (PNHP 2014c,
NRCS 2009, Rhoads and Block 2007).

2.8 NUTTALL'S TICK-TREFOIL ATTRIBUTES

Nuttall’s tick-trefoil (Desmodium nuttalli) is a perennial herbaceous member of the Pea Family (Fabaceae)
with trifoliate leaves that are velvety-pubescent beneath (Rhoads and Block 2007, Natureserve 2015).
Nuttall’s tick-trefoil contains pink or purple flowers with 5 petals about 6 mm in length. The fruits contain 2-
4 segments, with a convex upper margin and a rounded or obtusely angled lower margin (PNHP 2014e).

Nuttall’s tick-trefoil is globally ranked as G5 (secure), state ranked in Pennsylvania as S2 (imperiled), and
has a current status of PA Threatened (PNHP 2015). Nuttall’s tick-trefoil can be found from New York south
and southwest into Florida and Texas (Natureserve 2015). In Pennsylvania, Nuttall’s tick-trefoil is found in
the southeastern part of the state, in dry woods and edges. Flowering occurs between July and September
(Rhoads and Block 2007).

2.9 LOGFERN ATTRIBUTES

Log fern (Dryopteris celsa) is a terrestrial, herbaceous member of the Wood Fern Family (Dryopteridaceae)
with multiple hybrids (Rhoads and Block 2007, USDA 2015). The fronds are pinnate-pinnatifid, deciduous,
between 6.5-12 dm long, widest above the base, and the scales are dark brown at the base, or are tan with
a dark stripe (Rhoads and Block 2007). Log fern hybridizes with crested wood fern (D. cristata), Goldie’s
wood fern (D. goldiana), and marginal wood fern (D. marginalis) (Rhoads and Block 2007).

Log fern is globally ranked as G4 (apparently secure), state ranked in Pennsylvania as S1 (critically
imperiled), and no current legal status exist in Pennsylvania (PNHP 2015). Log fern can be found from
New York and Michigan south and southwest into Georgia, Alabama, Louisiana, and Texas (Natureserve
2015). In Pennsylvania, log fern is found in the southeastern part of the state, in seepage slopes,
hummocks, and on logs in swamps (Rhoads and Block 2007).

2.10 ELLISIA ATTRIBUTES

Ellisia (Ellisia nyctelea), also known as waterpod or Aunt Lucy, is an annual, herbaceous member of the
Waterleaf Family (Hydrophyllaceae) (PNHP 2014f). Ellisia grows to 1 to 4 dm in height and exhibits
pinnately, coarsely toothed lobed leaves. The hairy leaves are oppositely arranged on the lower stem,
alternately arranged on the upper stem, and grow to be about 10 cm in length (PNHP 2014f). The flowers
are whitish-blue, have 5-petal-like lobes, are solitary and grow to be about 6.5 mm in length (PNHP 2014f
and Rhoads and Block 2007).
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Ellisia is globally ranked as G5 (secure), state ranked in Pennsylvania as S2 (imperiled), and has a current
status of Pennsylvania Threatened (PNHP 2015). Ellisia can be found from Massachusetts west to Nevada,
south to Texas, and north throughout most of Canada (Natureserve 2015). In Pennsylvania, it is found in
the southeast region growing on damp, shady banks, and rich alluvial woods. Ellisia’s flowering season
occurs in May (Rhoads and Block 2007).

2.11 ANNUAL FIMBRY ATTRIBUTES

Annual fimbry (Fimbristylis annua) is an annual, herbaceous member of the Sedge Family (Cyperaceae).
It grows in tufted clumps with wiry stems and can be up to 15 cm in length. The leaves are less than 3 mm
wide, have flat, inrolled edges, and occur at the base of the plant (PNHP 2014g). Annual fimbry will have
no more than 10 spikelets, distinguishing it from its congeners (PNHP 2014g, Rhoads and Block 2007). Its
flowers are grouped in brown, egg-shaped spikelets (PNHP 2014q).

Annual fimbry is globally ranked as G5 (secure), state ranked in Pennsylvania as S2 (imperiled), and has
a current status of Pennsylvania Threatened (PNHP 2015). Annual fimbry can be found from Pennsylvania
west to Arizona, and south to Texas and Florida (Natureserve 2015). In Pennsylvania, it is at the northern
end of its range and is only found in the southeast region growing in moist depressions on serpentine
barrens. Annual fimbry has both a flowering and fruiting season of July to October (USDA 2015, Rhoads
and Block 2007).

2.12 TORREY’S RUSH ATTRIBUTES

Torrey’s rush (Juncus torreyi) is a perennial herbaceous member of the Rush Family (Juncaceae), that is
also classified as part of the subgenus Septati, members of which have terete and septate leaves. Torrey’s
rush grows to a height of between 0.4 and 1 m with large, spherical flower heads clustered in a terminal
inflorescence. This is a rhizomatous plant, and tubers sometimes develop at intervals along the rhizomes.
Torrey’s rush is most similar to its congener, knotted rush (J. nodosus), which also has spherical flower
heads and tuberous rhizomes. Knotted rush is a smaller plant than Torrey’s rush; it grows to between 1.5
and 4 dm tall and has shorter sepals than those of Torrey’s rush (Rhoads and Block 2007, Thompson &
Paris, 2004).

Torrey’s rush is globally ranked as G5 (secure), state ranked in Pennsylvania as S3 (vulnerable), and has
a current status of PA threatened and a proposed status of PA rare (PNHP 2015). The distribution of
Torrey’s rush includes most of North America, and it is more common in the western part of the continent
than it is in the east (Thompson & Paris, 2004). In Pennsylvania, it has been found scattered throughout
the state “on muddy or sandy shores, strip mine areas, swales, or ditches”, and it flowers from July to
September (Rhoads and Block 2007).

2.13 MARGUERITE'’S CLUB MOSS ATTRIBUTES

Marguerite’s club moss (Lycopodiella margueritae) is a perennial herbaceous member of the Clubmoss
Family (Lycopodiaceae) that exhibits marginally-toothed leaves and erect fertile shoots (Rhoads and Block
2007). Its spreading, ascending leaves are 6 to 13 mm in length with 3 to 4 teeth and the strobili are 2 to 4
mm thicker than the lower portion of the fertile shoots (Rhoads and Block 2007, WIDNR 2014).

Marguerite’s club moss is globally ranked as G1/G2 (critically imperiled/imperiled), state ranked in
Pennsylvania as S1 (critically imperiled), and is not currently ranked in Pennsylvania but is under review
for future listing and proposed as potentially endangered (PNHP 2015). It is only found in Michigan, Ohio,
Pennsylvania, Virginia, and Wisconsin (Natureserve 2015). In Pennsylvania, no county data is available
for this species as it is extremely rare (USDA 2015).
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2.14 SHALE-BARREN EVENING-PRIMROSE ATTRIBUTES

Shale-barren evening-primrose (Oenothera argillicola) is a biennial herbaceous member of the Evening-
Primrose Family (Onagraceae) that grows to be about 1.5 m in height (PNHP 2014h). It exhibits stems that
are glabrous and somewhat hairy in the inflorescence and dark green, glossy, sometimes hairy leaves
(PHNP 2014h, Rhoads and Block 2007). Sepals are yellow-green and flushed with red. Shale-barren
evening primrose exhibits yellow flowers that have 4 petals that are 2 to 4 cm in length. The capsules are
also 2 to 4 cm in length (Rhoads and Block 2007).

Shale-barren evening-primrose is globally ranked as G3/G4 (vulnerable/apparently secure), state ranked
in Pennsylvania as S2 (imperiled), and has a state status of Pennsylvania threatened (PNHP 2015). Shale-
barren evening-primrose is only found in Maryland, Pennsylvania, Virginia, and West Virginia. In
Pennsylvania, it is found in the southcentral region growing in shale barrens (Natureserve 2015, Rhoads
and Block 2007). Shale-barren evening-primrose flowers from July to September (Rhoads and Block 2007)

2.15 EASTERN PRICKLY PEAR-CACTUS ATTRIBUTES

Eastern prickly pear-cactus (Opuntia humifusa) is a perennial herbaceous member of the Cactus Family
(Cactaceae) that grows forming mats or clumps (PNHP 2014i). It exhibits stems that are fleshy and flat
and grow to be 10 cm in length and 6 cm in width. Its flowers are bright yellow and grow to be about 8 cm
wide. Eastern prickly pear-cactus will produce a fleshy, vase-shaped, red or purple fruit that grow between
the margins of the pads of the cactus (PNHP 2014i).

Eastern prickly pear-cactus is globally ranked as G5 (secure), state ranked in Pennsylvania as S3
(Vulnerable), and has a state status of Pennsylvania rare (PNHP 2015). It is distributed from
Massachusetts north to Ontario, west to Utah, south to New Mexico, and east to Florida (Natureserve 2015).
In Pennsylvania, it is found in the south and east regions growing on dry, shaley cliffs and barrens. Eastern
prickly pear-cactus flowers in July (Rhoads and Block 2007).

2.16 PLAIN RAGWORT ATTRIBUTES

Plain ragwort (Packera anonyma) is a perennial herbaceous member of the Aster Family (Asteraceae) that
produces many aster-like flowers and grows to be between 3 and 8 dm in height (PNHP 2014j). It exhibits
basal serrated leaves that are oblanceolate to elliptically shaped and taper at the petiole. The leaves are
cauline, sessile, and deeply pinnatifid (Rhoads and Block 2007). It produces yellow, flat-topped flowers
with 20 to 100 flower heads per individual (PNHP 2014}, Rhoads and Block 2007).

Plain ragwort is globally ranked as G5 (secure), state ranked in Pennsylvania as S3 (Vulnerable), and has
a state status of Pennsylvania rare (PNHP 2015). It is distributed from New Jersey, west to Indiana, south
to Mississippi, and east to Florida (Natureserve 2015). In Pennsylvania, it is found in the southcentral
region growing in dry fields, open woods, and serpentine barrens. Plain ragwort flowers from May to
September (Rhoads and Block 2007).

2.17 BEARDTONGUE ATTRIBUTES

Beardtongue (Penstemon canescens) is a perennial herbaceous member of the Plantain Family
(Plantaginaceae) that grows in clusters, exhibits a sterile, hairy stamen, and can be 40 to 80 cm in height
(PNHP 2014k, Rhoads and Block 2007). It exhibits opposite, hairy leaves that are toothed on the margin
with upper pairs having distinct stocks (PNHP 2014k). Beardtongue produces a flower that exhibits a pale-
violet to purple colored corolla with a white inside (Rhoads and Block 2007). Additionally, the flower has a
two-lipped entrance which allows for pollination from insects (PNHP 2014k).
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Beardtongue is globally ranked as G5 (secure), state ranked in Pennsylvania as S3 (vulnerable), and has
a no current legal Pennsylvania status (PNHP 2015). It is distributed from Quebec, south to Florida, and
west to Louisiana (Natureserve 2015). In Pennsylvania, beardtongue is found in the southcentral and
southeastern regions growing on dry, rocky, wooded slopes (Rhoads and Block 2007). Beardtongue
flowers from May to September (PNHP 2014Kk).

2.18 ROUND-LEAVED FAME-FLOWER ATTRIBUTES

Round-leaved fame-flower (Phemeranthus teretifolius) is a perennial herbaceous member of the Purslane
Family (Portulacaceae) that grows to be 2 dm in height. It exhibits alternate, densely clustered, fleshy
leaves that gives the stem a tufted appearance (PNHP 2014, Rhoads and Block 2007). The leaves grow
to be 6 cm in length and exhibit a round cross section (PNHP 2014l). The inflorescence is a long
penduncled cyme exhibiting pink flowers that remain open for a few hours in sunlight (Rhoads and Block
2007). The flowers grow in small clusters at the ends of long, slender stalks and exhibit 5 petals. Round-
leaved fame-flower’s fruit is a many-seeded, minutely roughened capsule (PNHP 2014l, Rhoads and Block
2007).

Round-leaved fame-flower is globally ranked as G4 (apparently secure), state ranked in Pennsylvania as
S2 (imperiled), and has a current status of Pennsylvania threatened (PNHP 2015). It is distributed from
Pennsylvania, south to Georgia and Alabama, and west to Tennessee (Natureserve 2015). In
Pennsylvania, Round-leaved fame-flower is found in the southeastern region growing on dry, rocky, wooded
slopes (Rhoads and Block 2007). Southern Pennsylvania is the northernmost extent of this species’ range
(Natureserve 2015). Round-leaved fame-flower has a flowering season from late June to July (Rhoads and
Block 2007).

2.19 PURPLE FRINGELESS ORCHID ATTRIBUTES

Purple fringeless orchid (Platanthera peramoena) is a perennial herbaceous member of the Orchid Family
(Orchidaceae) that grows to between 30 and 100 cm tall. In the Platanthera genus, each plant sends up a
single stem which, during flowering, is topped by a single, showy, tall inflorescence bearing many flowers.
Some members of this genus have only basal leaves; the purple fringeless orchid has 2-5 long, narrow
leaves scattered along the stem and becoming progressively reduced into bracts upwards along the stem.
Lower leaves may be up to 25 cm long. Purple fringeless flowers are purple and bilaterally symmetrical,
the upper petals are fused into a hood, and the lower petals are deeply divided into three lobes. Other
members of the genus have white, greenish, or yellow-orange flowers, and some have entire, rather than
lobed, lower petals. The purple fringeless orchid is distinguished from its closest relatives in lacking a
distinctive fringe on the margins of the lower petal lobes. These lobes are, however, slightly ragged along
the edges. (FNA 1993; PNHP 2011a; Rhoads and Block 2007).

The purple fringeless orchid is globally ranked as G5 (secure), state ranked as S2 (imperiled), and its PA
legal status is tentatively undetermined, but it is proposed PA threatened (PNHP 2015). Purple fringeless
occurs from PA south to Georgia and west to Missouri and Arkansas (FNA 1993; PNHP 2011a). In
Pennsylvania, this orchid flowers during July and August, and it is found in open, wet places, in meadows
and wet woods, as well as in ditches and alongside roads, mostly in the southwestern portion of the state
(PNHP 2011a; Rhoads and Block 2007).

2.20 RACEMED MILKWORT ATTRIBUTES

Racemed milkwort (Polygala polygama) is a biennial wildflower in the Milkwort Family (Polygalaceae)
(USDA 2011). Grows 1-2.5dm in height with one or more leafy light green erect stems protruding from a
taproot (Hilty 2015a, Rhoads and Block 2007). Alternate narrow oblong leaves line the stems with a
smooth, glabrous surface that are singly veined (New England Wild Flower Society 2015a). Each stem
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ends with a spike-like raceme of flowers, purple in color and 2-10cm in length (Hilty 2015a, Rhoads and
Block 2007). Only a few flowers bloom at a time starting in June or July and only lasting a few weeks, with
the rest looking bud-like and inconspicuous (Hilty 2015a, Rhoads and Block 2007).

Racemed milkwort is globally ranked as G5 (secure), state ranked as S1/S2 (critically imperiled/imperiled),
and it has a current status of PA tentatively undetermined (PNHP 2015, NatureServe 2015). It has a range
from Canada southeast to Florida and west to Minnesota south to Texas (USDA 2011, New England Wild
Flower Society 2015a). It has been historically documented in the southcentral counties in Pennsylvania
(USDA 2011).

2.21 MISSOURI GOOSEBERRY ATTRIBUTES

Missouri Gooseberry (Ribes missouriense) is a native woody shrub in the Gooseberry Family
(Grossulariaceae) (USDA 2011). Known to reach 2m in height with hairy, thorned stems that have larger
stout spines at the nodes (Native Plant Database 2015). Young branches are often green, while older
mature branches are grey-brown and often peeling near the base (Hilty 2015b). The larger spikes are
reddish in color, can be found in groups of 1-3 per node, and will be 2-3cm long, while the smaller thorns
are brown and grow uniformly along the stem (Hilty 2015b, New England Wild Flower Society 2015b).
Leaves grow alternately in bunches matching the spikes, and will be approximately 5cm long, palmately
lobed with smaller lobes/teeth along the leaf margins. Upper leaf surfaces are usually hairless while the
underside is hairless to pubescent. Flowers appear between late April and May and are greenish-white in
color. Each fertilized flower is replaced by a round 1-2cm berry, green in color during growth turning reddish-
purple upon maturity (Hilty 2015b, Rhoads and Block 2007). Berries are described as being juicy and
containing many minute seeds (Hilty 2015b).

Missouri Gooseberry is globally ranked as G5 (globally secure), state ranked as S1 (critically imperiled),
and it has a current status of PA endangered (PNHP 2015, NatureServe 2015). It is native to many
midwestern states reaching as far south as Oklahoma and north to the Canadian border, and ranging east
to New England where it is considered “Introduced” (New England Wild Flower Society 2015b). It is
scattered through southcentral Pennsylvania and known habitats can include mesic to dry open woodlands
and borders, small meadows in wooded areas, abandoned fields and partially shaded fence rows (Hilty
2015b, Rhoads and Block 2007).

2.22 TOOTHCUP ATTRIBUTES

Toothcup (Rotala ramosior) is a small annual herb in the Loosestrife Family (Lythraceae) (PNHP 2014m,
USDA 2011, NatureServe 2015). Known to reach 30cm in height with smooth stems, toothcup has
oppositely arranged stalk-less leaves about 2.5cm long, elliptic in shape, untoothed, and rounded at the tip
(PNHP 2014m). Light pink to white 4-petal flowers appear between July and September and fall early
(PNHP 2014m, Rhoads and Block 2007). Fruits appear as many-seeded capsules 3-5cm long that turn
red as the growing season ends (PNHP 2014m).

Toothcup is globally ranked as G5 (globally secure), state ranked as S3 (vulnerable), and it has a current
status of PA Rare (PNHP 2015, NatureServe 2015). It has a very wide and scattered range across North
America, and has been historically documented in many southern counties in Pennsylvania, particularly
along the Susquehanna River (PNHP 2014m). Itis most often found in damp, open places such as exposed
shorelines, stream margins, streambed outcrops, and sandy or swampy open ground (PNHP 2014m,
Rhoads and Block 2007).

2.23 STALKED WILD-PETUNIA ATTRIBUTES

Stalked wild-petunia (Ruellia pedunculata) is a perennial herb in the Acanthus Family (Acanthaceae)
(Gleason 1968, USDA 2011). Stems reach 3-7 dm tall with simple, or more commonly several divergent
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branches, equally pubescent on all four sides with minute recurved hairs. The leaves of the stalked wild-
petunia are lanceolate to ovate-lanceolate, with acute or obtuse gradually narrowing to the cuneate base
with its principal leaves measuring roughly 5-10 cm. Peduncles are axillary from a few of the median nodes
and are roughly 2-10 cm. long, bearing at their summit a pair of foliaceous bracts and 1 to 3 short-pediceled
flowers. The calyx-lobes of the R. peduculata are very narrowly linear (Gleason 1968). The corolla of this
species measures 3-5 cm, long and the tube is equal or is slightly longer than the throat. Flowers appear
between June through the end of July or early August, typically alone or in small clusters at the leaf axils,
and are typically light purple in color (Gleason 1968). Fruit consists of pubescent capsules with many seeds
(Gleason 1968).

Stalked wild-petunia is globally ranked as G5 (secure), state ranked as S1 (critically imperiled), and it
currently has no legal status in PA with a proposed PA status of tentatively undetermined (PNHP 2015,
NatureServe 2015). It has a range from southern lllinois and Missouri south to Louisiana and west to Texas;
also in the Appalachian region. It is typically found on dry or rocky upland wooded slopes (Gleason 1968).

2.24 LIMESTONE PETUNIA ATTRIBUTES

Limestone petunia (Ruellia strepens) is a perennial herb in the Acanthus Family (Acanthaceae) (PNHP
2014n, USDA 2011). Known to reach 1m in height with hairy lined stems and oval to lance-shaped
oppositely arranged leaves. Leaves can reach 15cm in length and be 6cm wide. Flowers appear between
late June and the end of July, typically alone or in small clusters at the leaf axils, and are blue or purple in
color (Rhoads and Block 2007). Flower petals are 3-5cm long with a tube-like base and 5 spreading lobes.
Fruit consists of a hairless capsule with many seeds (Rhoads and Block 2007).

Limestone petunia is globally ranked as G4/G5 (apparently secure / secure), state ranked as S2 (imperiled),
and it has a current status of PA threatened (PNHP 2015, NatureServe 2015). It has a range from New
Jersey west into Nebraska, south into Texas and the Gulf Coast states. It has been historically documented
in counties along the southern tier of Pennsylvania, found on rich wooded slopes, floodplains, stream banks,
bluffs, and roadsides on limestone/calcareous substrates (Rhoads and Block 2007).

2.25 SLENDER GOLDENROD ATTRIBUTES

Slender goldenrod (Solidago erecta) is an upright, perennial herb in the Aster Family (Asteraceae) (PNHP
2011b, USDA 2011). It grows up to 5 ft tall, with smooth stems near the base that get hairy near the flower
(PNHP 2011b). Elliptical leaves between 5-20mm wide that are thick with a firm texture, grow alternately
and reduce in number the as they approach the flower, which forms as a cluster that is spike-like. Flower
heads are about 6mm wide with a central disk and 5-9 rays yellow in color (PNHP 2011b). Flowers are
seen from August through October (PNHP 2011b, USDA 2011).

Slender goldenrod is globally ranked as G5 (secure), state ranked as S1 (critically imperiled), and it has a
current status of PA rare (PNHP 2015, NatureServe 2015). Itis found from Connecticut south to Georgia,
west to Indiana through Mississippi. In Pennsylvania, slender goldenrod can be found growing on dry,
acidic, shaley river and road banks (PNHP 2011b).

2.26 SHINING LADIES’ TRESSES ATTRIBUTES

Shining ladies’ tresses (Spiranthes lucida) is a perennial herbaceous member of the Orchid Family
(Orchidaceae) that grows to between 10 and 25 cm tall. Plants of this genus have one stem per plant, and
during flowering, are topped by a spike-like, usually spiraling inflorescence of whitish flowers. Spiranthes
species have alternate, mostly basal leaves, and also sometimes a few scattered along the stem. In shining
ladies’ tresses, the basal leaves are oblong/lanceolate and shiny green. The spiraling inflorescence has
three or four compact, vertical ranks of tubular white flowers. Shining ladies’ tresses is distinct from its
closest relatives in having a bright yellow spot on the lower lip of each flower; other Spiranthes species
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have white, pale yellow, or green spots. Itis also distinguished from other congeners in its relatively smaller
stature (MDC NAP 2004; Rhoads and Block 2007).

Shining ladies’ tresses is globally ranked as G5 (secure), state ranked as S3 (vulnerable), and it is not
currently listed in Pennsylvania, but it is proposed PA threatened (PNHP 2015). Shining ladies’ tresses
occurs from Quebec and New Brunswick south to North Carolina and Georgia and west to Missouri and
Indiana (NatureServe 2011). In Pennsylvania, it is found in moist meadows, often on calcareous soils,
mostly in the south and west portions of the state, and it flowers from May to July (Rhoads and Block 2007).

2.27 SERPENTINE ASTER ATTRIBUTES

Serpentine aster (Symphyotrichum depauperatum) is a perennial herb in the Aster Family (Asteraceae)
(PNHP 20140). It grows in clumps with smooth, wiry, flowering stems that reach 4dm in height (PNHP
20140). Oblong basal leaves are about 4cm in length while alternate narrow leaves line the stem (PNHP
20140). Flowering stems produce many yellow-white daisy-like flower heads with 7-16 petals in branching
clusters (PNHP 20140, Rhoads and Block 2007).

Serpentine aster is globally ranked as G2 (imperiled), state ranked as S2 (imperiled), and it has a current
status of PA Threatened (PNHP 2015). It is endemic to Pennsylvania and Maryland’s eastern serpentine
barrens (PNHP 20140). Lancaster, Chester, and Delaware counties in Pennsylvania are considered the
“stronghold” of the species (PNHP 20140). Flowers can be seen from August through October (PNHP
20140).

2.28 THICK-LEAVED MEADOW-RUE ATTRIBUTES

Thick-leaved meadow-rue (Thalictrum coriaceum) is a dioecious, perennial herb in the Buttercup Family
(Ranunculaceae). It grows up to 1m tall, and it has a low woody base (PNHP 2011c, Rhoads and Block
2007). Flowers do not grow petals but are white to purple colored sepals (PNHP 2011c). Leaves are
compound with as many as 4 kidney shaped or round leaves, lobed or toothed along the outer margins
(PNHP 2011c). Roots are bright yellow in color (PNHP 2011c, Rhoads and Block 2007).

Thick-leaved meadow-rue is globally ranked as G4 (apparently secure), state ranked as S2 (vulnerable),
and it has a current status of PA endangered (PNHP 2015). It is found from Pennsylvania south to
Tennessee and Georgia (PNHP 2011c, USDA 2011). In Pennsylvania, thick-leaved meadow-rue grows in
pristine forest habitat with rocky open wooded areas with rich piedmont terrain or moist mountain soils
PNHP 2011c. It often flowers between late May and June in its Pennsylvania ranges (Rhoads and Block
2007).

2.29 KATE’S MOUNTAIN CLOVER ATTRIBUTES

Kate’s mountain clover (Trifolium virginicum) is a perennial herb that grows from a stout taproot in the Pea
Family (Fabaceae) (Rhoads and Block 2007, NatureServe 2015). Itis a small plant, typically between 1-2
dm in height, with prostrate, pubescent stems, linear to oblanceolate shaped leaflets, flowers appear
yellowish-white, and produce legumes with 1-6 seeds (NatureServe 2015, Rhoads and Block 2007).

Kate’s mountain clover is globally ranked as G3 (vulnerable), state ranked as S1 (critically imperiled), and
it has a current status of PA endangered (PNHP 2015, NatureServe 2015). It is found along one portion of
the ridge and valley province in Virginia, West Virginia, Maryland, and southern Pennsylvania (USDA 2011).
In Pennsylvania, Kate’s mountain clover is primarily from outcrops of Devonian, Ordovician, and Silurian
shales, and rarely from limestone (NatureServe 2015). Known to flower from May through August (Rhoads
and Block 2007).
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2.30 NETTED CHAIN FERN ATTRIBUTES

Netted chain fern (Woodwardia areolata) is a perennial forb/herb in the Chain Fern Family (Blechnaceae).
Itis an average size plant, growing between 5-8 dm tall, often forming small colonies (PNHP 2011d, Rhoads
and Block 2007). It has a typical flattened, fern-like appearance, green in color with 7 to 12 deeply lobed
leaflets with conspicuous leaf veins arranged in a net or chain-like appearance Fertile leaves are darker
colored, narrow, and unflattened with spore structures located on the underside (PNHP 2014aa). Often
mistaken for the Sensitive Fern (Onoclea sensibilis), take note of the Netted Chain Fern’s alternately
arranged lobes and the noticeable difference between fertile fronds (PNHP 2011d, Rhoads and Block 2007,
USDA 2015).

Netted chain fern is globally ranked as G5 (secure), state ranked as S2 (imperiled), and it has a current
status of PA rare (PNHP 2015). It is found from along the Atlantic coastal plain from Nova Scotia south
and west into Texas and Florida. (PNHP 2011d). In Pennsylvania, netted chain fern is found in scattered
counties especially in the Delaware River drainage, often growing in swamps, seepages, wet woods, boggy
wetlands, and along margins of streams (PNHP 2011d).
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3.0 METHODS

Prior to field surveys of the assigned Areas of Concern (AOCSs), floras and herbarium specimens from the
Carnegie Museum of Natural History (CMNH), and reference websites (see References) were consulted
for information on characteristic morphological traits, flowering time, habitat preferences, and associated
plant species. If a known reference population of the SOSC was accessible prior to field surveys it was
visited to verify whether distinguishing morphological characteristics were present. USGS topographic
mapping (Figure 1 and Figures 2-Index-1 to 2-Index-19, Appendix C) and aerial photography mapping of
the study area were reviewed to evaluate areas of potential SOSC habitat (Figures 2-1 to 2-72, Appendix
C) and target areas within each AOC to focus the field surveys on.

Field surveys were conducted in accordance with DCNR'’s Protocols for Conducting Surveys for Plant
Species of Special Concern, Part 2 of 4, Conducting the Botanical Survey (PNHP 2011g). The limits of the
study area were based on an approximately 300-foot wide survey corridor that encompassed the pipeline’s
limit of disturbance (LOD), a 100-foot wide survey corridor encompassing access roads, and the LOD of
ancillary facilities (Figures 2-1 to 2-72, Appendix C). AOCs that fell completely outside the survey corridor
were not included in the botanical survey. This includes areas initially provided by the PA DCNR that fell
outside the survey corridor and areas where the pipeline was rerouted, resulting in the provided AOC
existing entirely outside the survey corridor.

The PA DCNR determined during the April 16, 2015 meeting with Tetra Tech that two AOCs (ALT W2 and
ALT W4) were exempt from survey. It was determined that no survey was necessary for grass-leaved rush
(Juncus biflorus) in AOC ALT W2 due to a reroute in the pipeline alignment that bypassed AOC ALT W2
entirely. SPLP will cross AOC ALT W4 utilizing a horizontal directional bore (HDD) which will avoid impacts
to any SOSC in the AOC. The directional bore underneath AOC ALT W4 will travel from outside of the
original surveyed corridor to end up within areas that had been reviewed in the initial survey of the AOC.

AOCs previously surveyed as part of the ME1 project include AOC W2 through AOC W7. These areas
were not surveyed as part of this Project. The results of the botanical survey for ME1 are included in the
attached Botanical Survey Report PNDI No. 22132 (Updated 22007) Mariner East Pipeline — Houston to
Delmont (Appendix B). AOC W1 is included in the Botanical Survey Report PNDI No. 22275 (Updated
22275) Ohio Pipeline Project submitted on February 27, 2015.

Habitat and hydrologic requirements for the SOSC were determined prior to conducting the survey. Field
investigations of the AOCs occurred within the survey corridor crossings of AOCs. Botanical surveys were
conducted over the 2014 and 2015 growing seasons. The timing of these surveys coincided with the
recommended survey periods for the AOC specific SOSC listed on the PNDI response letter and listed in
Table 1 of Appendix D. The multiple rounds of field surveys ensured that all SOSC listed in the search
receipt that were within the defined survey corridor were surveyed for during the recommended survey
period. In addition, characteristic photographs of the listed target SOSC are included in the Representative
Photographs of SOSC (Appendix F).

Surveys for individual plants were done by two or three individuals walking in a systematic back-and-forth
meander through the survey corridor within the assigned AOC. Less accessible areas (e.g. steep slopes
or cliffs and extremely dense thicket communities) were surveyed in a random manner, slightly different
than the methods mentioned above, but still ensuring coverage of the entire study corridor. Vegetation was
reviewed within the entire length and width of the survey corridor, associated access roads, and ancillary
facility LODs that lay within each of the assigned AOCs. The study area was divided into habitat types
based on species composition and association, aspect and slope, soil and geology conditions, probable
land use history, disturbance, and other factors present. Habitat classification and nomenclature was based
on the Terrestrial & Palustrine Plant Communities of Pennsylvania 2nd Ed. (Zimmerman et al., 2012)
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Habitat types encountered in the Project study area:

1) AG/FF Agriculture/ Fallow Field

2) BTF  Broadleaf Terrestrial Forest

3) BTW Broadleaf Terrestrial Woodland

4) CBTF Coniferous - Broadleaf Terrestrial Forest
5) CBTW Coniferous — Broadleaf Terrestrial Woodland
6) CTF  Coniferous Terrestrial Forest

7) MBTF Mesic Broadleaf Terrestrial Forest

8) MBTW Mesic Broadleaf Terrestrial Woodland

9) MSB Mesic Broadleaf Woodland

10) MSF  Mesic Broadleaf Forest

11) PE Palustrine Emergent Wetland

12) PF Palustrine Forested Floodplain

13) PS Palustrine Scrub-Shrub Wetland

14) PSFP Palustrine Successional Farm Pond

15) RBTF Riverine Broadleaf Terrestrial Forest

16) RBTW Riverine Broadleaf Terrestrial Woodland
17) SGL  Serpentine Grassland

18) THO  Terrestrial Herbaceous Opening

19) TOM Terrestrial Open Meadow

20) TS Terrestrial Shrub Opening/Terrestrial Shrubland
21) URD Urban-Residential-Developed

Within each individual habitat of each assigned AOC, a Botanical Field Survey Form was filled out
containing a species list, moisture level, canopy coverage, aspect and slope, relative age, disturbance and
other relevant habitat information, and is included in Appendix G. Dominant species in each individual
habitat were asterisked or given an estimated percent cover, while non-dominant plants were not.
Representative photographs of each habitat type were taken from various locations along the Project and
are included in the Representative Habitat Photographs (Appendix H).

All individual recorded habitats where located within areas of the survey corridor, associated access roads,
and ancillary facility LODs that lay within each of the assigned AOCs. Each of the assigned AOCs was
evaluated for the presence or absence, extent, and potential habitat suitability for the SOSC listed in each
of the assigned AOCs listed in the Plant Species of Special Concern Table (Table 1, Appendix D). While
survey efforts were focused on the SOSC listed in the PNDI search receipt, the potential presence of all
other species on the PNHP SOSC list (PNHP 2015) was assessed within each AOC evaluated.
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4.0 HABITAT DESCRIPTIONS AND RESULTS

Field investigations for the Project were conducted during the 2014 and 2015 growing seasons, beginning
in April, 2014 and concluding in August, 2015. Botanical surveys were completed in an effort to determine
the presence/absence, extent, and habitat suitability potential present for the PNDI 22275 (Updated 22275)
listed SOSC within the botanical survey corridor crossings of 23 individual AOCs. Weather conditions
during the growing seasons of 2014 and 2015 varied greatly. Climatic and hydrologic conditions were
typical during the majority of the 2014 and 2015 field surveys with the exception of the spring of 2014 and
the early summer of 2015, which were both unseasonably wet.

As noted in the Introduction (Section 1.0), prior to field investigations the determination was made by the
PA DCNR that portions of the project area intersects with 23 AOCs that could contain the AOC specific
target SOSCs or potentially suitable habitat for those SOSC. The prevalence of invasive species and
human activities across the Project have reduced the potential for suitable habitat within many of the
assigned AOCs. Other disturbances include agriculture, grazing, logging, construction, residential,
commercial, and industrial development, periodic herbicide treatment, and mowing. These anthropogenic
impacts extend throughout significant portions of the Project and severely limit the potential for sustained
habitat suitability for the listed target SOSC.

Botanical Field Survey Forms (Appendix G) and Representative Habitat Photographs (Appendix H) that
detail the existing vegetation, soil characteristics, and topography were prepared to help categorize
individual recorded habitats within the assigned AOCs into generalized habitat types, as to assist in
assigning preference to those communities that met suitable habitat requirements for the AOC specific
target SOSC. Comprehensive vegetation lists of plant species occurring within each AOC are provided in
Appendix |. Soils located within the study area are presented in the Soils Table (Table 3, Appendix D). A
summary of the listed SOSC, assighed AOCs, individual recorded habitat areas, general habitat types,
potential habitat suitability, and presence/absence within those recorded habitat areas is clarified in the
Habitat Suitability and Presence Table (Table 4, Appendix D). Generalized habitat types identified within
the Project survey corridor and listed in the Methods (Section 3.0) portion of this report are described below.

4.1 HABITAT DESCRIPTIONS

Habitat types across the Project study area were observed to have great variability in species composition
and associations. Specific associations within each of these generalized habitat types are described in
detail in the general habitat description sections of the botanical field survey forms included for each of the
individually recorded habitat areas (Appendix G).

4.1.1 AGRICULTURE/FALLOW FIELD

Agriculture/Fallow Field AG/FF habitat type occurs rarely within the project area. The habitat type is
characterized by planted crops and managed fields dominated by planted pasture grasses. Soils conditions
within these habitats are generally dry. Common vegetation within the habitat consists of corn (Zea mays),
orchard grass (Dactylis glomerata), common Timothy (Phleum pratense), Indian-hemp (Apocynum
cannabinum), common yarrow (Achillea millefolium), Queen Anne’s lace (Daucus carota). No tree or
shrubs are generally present within this habitat type.

Botanical Field Survey Forms were recorded at each of the 2 habitat areas that are represented by this
habitat category. A list of the recorded habitat areas that were categorized as AG/FF can be found in Table
4 (Appendix D).
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4.1.2 BROADLEAF TERRESTRIAL FOREST

The Broadleaf Terrestrial Forest (BTF) habitat type occurs commonly throughout the project area. Soils
conditions within these habitats range from dry to mesic. Various tree species observed include oaks
(Quercus spp.), hickories (Carya spp.), black cherry (Prunus serotina), tuliptree (Liriodendron tulipifera),
sugar maple (Acer saccharum), red maple (Acer rubrum), sweet birch (Betula lenta), yellow birch (Betula
allegheniensis), American beech (Fagus grandifolia), white ash (Fraxinus americana), basswood (Tilia
americana), black-gum (Nyssa sylvatica). Conifers are also common in the BTF habitat, but make up a
negligible percentage of the tree canopy. Typical conifers that may be found in the BTF habitat include
pitch pine (Pinus rigida), Virginia pine (Pinus virginiana), eastern white pine (Pinus strobus), and hemlock
(Tsuga canadensis). Shrubs include mountain laurel (Kalmia latifolia), blueberries (Vaccinium spp.),
flowering dogwood (Cornus florida), witch-hazel (Hamamelis virginiana), spice bush (Lindera benzoin), and
hop-hornbeam (Ostrya virginiana). The herbaceous stratum is highly variable across the evaluated study
area. Representative species include wood ferns (Dryopteris spp.), New York fern (Thelypteris
noveboracensis), rattle-snake fern (Botrychium virginianum), may-apple (Podophyllum peltatum), wild leek
(Allium tricoccum), violets (Viola spp.), false Solomon’s-seal (Smilacina racemosa), and Pennsylvania
sedge (Carex pennsylvanica).

Botanical Field Survey Forms were recorded at each of the 26 habitat areas that are represented by this
habitat category. A list of the recorded habitat areas that were categorized as BTF can be found in Table 4
(Appendix D).

4.1.3 BROADLEAF TERRESTRIAL WOODLAND

The Broadleaf Terrestrial Woodland (BTW) habitat type occurs commonly throughout the project area,
usually in association with BTF. Soils conditions within these habitats are commonly dry and/or acidic.
Various tree species observed include Chestnut oak (Quercus montana), Yellow oak (Quercus
muhlenbergii), black-oak (Quercus velutina), sweet birch (Betula lenta), and black-gum (Nyssa sylvatica).
Conifers are also occur in the BTW habitat, but make up a smaller percentage of the tree canopy. Common
conifers found in the BTW habitat include pitch pine (Pinus rigida) and eastern white pine (Pinus strobus).
Common shrubs in the habitat include viburnums (Viburnum spp.), blueberries (Vaccinium spp.), mountain
laurel (Kalmia latifolia), witch-hazel (Hamamelis virginiana), and hackberry (Celtis occidentalis). Common
herbs include wood ferns (Dryopteris spp.), Pennsylvania sedge (Carex pennsylvanica), wild sarsaparilla
(Aralia nudicaulis), and Virginia creeper (Parthenocissus quinquefolia). Bryophytes and lichens occur in
some communities.

Botanical Field Survey Forms were recorded at each of the 25 habitat areas that are represented by this
habitat category. A list of the recorded habitat areas that were categorized as BTW can be found in Table
4.

4.1.4 CONIFEROUS - BROADLEAF TERRESTRIAL FOREST

Soils conditions within the Coniferous — Broadleaf Terrestrial Forest (CBTF) habitats are generally dry and
sandy. Some communities may exhibit a rocky forest floor with exposed bedrock. Common trees observed
in the habitat consist of eastern white pine (Pinus strobus), Virginia pine (Pinus virginiana), red pine (Prunus
resinosa), and eastern hemlock (Tsuga canadensis). Hardwood associates include chestnut oak (Quercus
montana), red oak (Quercus rubra), white oak (Quercus alba), black cherry (Prunus serotina), sweet birch
(Betula lenta), and white ash (Fraxinus Americana). Shrubs consist of witch-hazel (Hamamelis virginiana),
spice bush (Lindera benzoin), mountain laurel (Kalma latifolia), blueberries (Vaccinium spp.), and maple-
leaved viburnum (Viburnum acerifolium). Herbs consist of may-apple (Podophyllum peltatum), wood ferns
(Dryopteris spp.), Christmas fern (Polystichum acrostichoides), Pennsylvania sedge (Carex
pennsylvanica), and common-wood sorrel (Oxalis acetosella).
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Botanical Field Survey Forms were recorded at each of the 8 habitat areas that are represented by this
habitat category. A list of the recorded habitat areas that were categorized as CBTF can be found in Table
4 (Appendix D).

4.1.5 CONIFEROUS - BROADLEAF TERRESTRIAL WOODLAND

The Coniferous — Broadleaf Terrestrial Woodland (CBTW) habitat type is rare within the project area, often
occurring in association with BTF and/or BTW habitat types. Soils conditions within the habitat are
commonly dry and acidic. Some communities exhibit calcareous shale outcrops with “shale barren”
characteristics. CBTW closely resembles the species composition in CBTF. Common trees consist of red
pine (Prunus resinosa), Virginia pine (Pinus virginiana), red-cedar (Juniperus virginiana), eastern white pine
(Pinus strobus), chestnut oak (Quercus montana), red oak (Quercus rubra), shagbark hickory (Carya
ovata). Common shrubs consist of blueberries (Vaccinium spp.), shadbush (Amelanchier arborea), and
mountain laurel (Kalma latifolia). Herbs consist of Canada may-apple (Podophyllum peltatum), wood ferns
(Dryopteris spp.), Christmas fern (Polystichum acrostichoides), Pennsylvania sedge (Carex
pennsylvanica), and common-wood sorrel (Oxalis acetosella).

Botanical Field Survey Forms were recorded at each of the 3 habitat areas that are represented by this
habitat category. A list of the recorded habitat areas that were categorized as CBTW can be found in Table
4,

4.1.6 CONIFEROUS TERRESTRIAL FOREST

Within Coniferous Terrestrial Forest (CTF) habitats conifers generally exceed 75% of the canopy cover
within the habitat area. Soils conditions within the habitat are commonly dry and sandy. Typical conifers
include Eastern hemlock (Tsuga canadensis), pitch pine (Pinus rigida), and Virginia pine (Pinus virginiana).
Associate species include a variety of northern hardwoods and oaks. Typical representatives include sugar
maple (Acer saccharum), red maple (Acer rubrum) red oak (Quercus rubra), and witch-hazel (Hamamelis
virginiana). Typical herbs found within the habitat include Christman fern (Polystichum acrostichoides) and
wood ferns (Dryopteris spp.).

Botanical Field Survey Forms were recorded at each of the 4 habitat areas that are represented by this
habitat category. A list of the recorded habitat areas that were categorized as CTF can be found in Table 4
(Appendix D).

4.1.7 MESIC BROADLEAF TERRESTRIAL WOODLAND & MESIC
BROADLEAF WOODLAND

Mesic Broadleaf Terrestrial Woodlands (MBTW) and Mesic Broadleaf Woodlands (MSB) are rich
community types that typically occur on rich, deep soils. Soils conditions are generally mesic to wet. Tree
species typically include American beech (Fagus grandifolia), box elder (Acer negundo), red maple (Acer
rubrum), and tuliptree (Liriotendron tulipifera). Common shrubs consist of spice bush (Lindera benzoin),
witch-hazel (Hamamelis virginiana), and common privet (Ligustrum vulgare). Typical herbs consist of wood
ferns (Dryopteris spp.), garlic mustard (Alliaria petiolata), bedstraw (Gallium spp.), and may-apple
(Podophyllum peltatum).

A Botanical Field Survey Form was recorded at the 3 habitat areas that are represented by this habitat
category. A list of the recorded habitat areas that were categorized as MBTF and MSF can be found in
Table 4 (Appendix D).
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4.1.8 MESIC BROADLEAF TERRESTRIAL FOREST (MBTF) & MESIC
BROADLEAF FOREST

Mesic Broadleaf Terrestrial Forest (MBTF) and Mesic Broadleaf Forest (MSF) are rich habitat types that
typically occur on rich, deep soils. Soils conditions are generally mesic to wet. Tree species typically
include slippery elm (Ulmus rubra), black walnut (Juglans nigra), silver maple (Acer saccharinum), Acer box
elder (Acer negundo), red maple (Acer rubrum), and tuliptree (Liriotendron tulipifera). Common shrubs
consist of spice bush (Lindera benzoin) and silky dogwood (Cornus amomum). Typical herbs consist of
Jewel weed (Impatiens capensis), clearweed (Pilea pumila), white avens (Geum canadense), and garlic
mustard (Alliaria petiolata).

Botanical Field Survey Forms were recorded at each of the 5 habitat areas that are represented by this
habitat category. A list of the recorded habitat areas that were categorized as MBTW and MSB can be
found in Table 4 (Appendix D).

4.1.9 PALUSTRINE EMERGENT WETLAND

The Palustrine Emergent Wetland (PE) habitat type occurs sporadically throughout the project area, usually
in association with the palustrine forested wetland (PF) and/or palustrine scrub-shrub wetland (PS) habitat
types. PE is an herb dominated habitat that occurs on temporarily saturated to permanently flooded soils.
Herbaceous vegetation typically consists of sedges (Carex spp.), soft rush (Juncus effusus), path rush
(Juncus tenuis), rice-cut grass (Leersia oryzoides), smartweeds (Persicaria spp.), reed canary grass
(Phalaris arundinacea), Jewel weed (Impatiens spp.), bulrushes (Scirpus spp.), and sensitive fern (Onoclea
sensibilis). Tree and shrub cover is typically sparse within the habitat type. Representative species include
slippery elm (Ulmus rubra), red maple (Acer rubrum), muscle wood (Carpinus caroliniana), American
sycamore (Platanus occidentalis), silver maple (Acer saccharinum), black walnut (Junglans nigras), spice
bush (Lindera benzoin), and dogswoods (Cornus spp.).

Botanical Field Survey Forms were recorded at each of the 10 habitat areas that are represented by this
habitat category. A list of the recorded habitat areas that were categorized as PE can be found in Table 4
(Appendix D).

4.1.10 PALUSTRINE FORESTED FLOODPLAIN

The Palustrine Forested Wetalnd (PF) habitat type occurs sporadically throughout the project area, usually
in association with the PE and/or PS habitat types. PF is a tree dominated habitat that occurs on temporarily
saturated to permanently flooded soils. Common trees within the habitat consist of slippery elm (Ulmus
rubra), black willow (Salix nigra), red maple (Acer rubrum), muscle wood (Carpinus caroliniana), American
sycamore (Platanus occidentalis), silver maple (Acer saccharinum), ash (Fraxinus spp.), Eastern
cottonwood (Populus deltoids), and black walnut (Juglans nigra). Shrubs may make up a significant part
of the habitat. Typical shrubs consist of spice bush (Lindera benzoin), dogwoods (Cornus spp.), and
American elder (Sambucus nigra). Herbaceous cover may be sparse to dense. Common herbs include
sedges (Carex spp.), soft rush (Juncus effusus), path rush (Juncus tenuis), rice-cut grass (Leersia
oryzoides), smartweeds (Persicaria spp.), reed canary grass (Phalaris arundinacea), Jewel weed
(Impatiens spp.), bulrushes (Scirpus spp.), and sensitive fern (Onoclea sensibilis).

Botanical Field Survey Forms were recorded at each of the 9 habitat areas that are represented by this
habitat category. A list of the recorded habitat areas that were categorized as PF can be found in Table 4
(Appendix D).
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4.1.11 PALUSTRINE SCRUB-SHRUB WETLAND

The Palustrine Scrub-Shrub Wetland (PS) habitat type is rare within the project area and usually occurs in
association with the PE and/or PF habitat types. PS is a shrub and immature tree dominated habitat that
occurs on temporarily saturated to permanently flooded soils. This habitat is commonly associated with PE
or PF habitats. Typical shrub species include spice bush (Lindera benzoin), dogwoods (Cornus spp.), and
American elder (Sambucus nigra). Immature trees include slippery elm (Ulmus rubra), black willow (Salix
nigra), red maple (Acer rubrum), muscle wood (Carpinus caroliniana), American sycamore (Platanus
occidentalis), silver maple (Acer saccharinum), ash (Fraxinus spp.), Eastern cottonwood (Populus deltoids),
and black walnut (Juglans nigra). Mature trees may be present, but do not make up a significant part of
the habitat. Herbaceous cover may be sparse to dense. Common herbs include sedges (Carex spp.), soft
rush (Juncus effusus), path rush (Juncus tenuis), rice-cut grass (Leersia oryzoides), smartweeds
(Persicaria spp.), reed canary grass (Phalaris arundinacea), Jewel weed (Impatiens spp.), bulrushes
(Scirpus spp.), and sensitive fern (Onoclea sensibilis).

Botanical Field Survey Forms were recorded at each of the 2 habitat areas that are represented by this
habitat category. A list of the recorded habitat areas that were categorized as PS can be found in Table 4
(Appendix D).

4.1.12 PALUSTRINE SUCCESSIONAL FARM POND

The Palustrine Successional Farm Pond (PSFP) habitat is rare within the project area and only occurs
once. Soil conditions within the habitat are wet to inundated. The habitat consists of a PE habitat type
fringing an impounded farm pond. Typical herbaceous vegetation includes rice-cut grass (Leersia
oryzoides), duck-potato (Sagittaria latifolia), arrow-leaved tear thumb (Persicaria sagittata), spike-rush
(Eleocharis obtuse), Canada rush (Juncus canadensis), and bulrush (Scirpus atrovirens). No trees are
present in the habitat, shrubs are sparse and include buttonbush (Cephalanthus occidentalis).

A Botanical Field Survey Form was recorded at the habitat area that are represented by this habitat
category. A list of the recorded habitat areas that were categorized as PSFP can be found in Table 4
(Appendix D).

4.1.13 RIVERINE BROADLEAF TERRESTRIAL FOREST

The Riverine Broadleaf Terrestrial Forest (RBTF) habitat occurs sporadically throughout the project area
adjacent to large streams and rivers. Soil conditions within the habitat are commonly mesic to wet and often
sandy. Some areas may be seasonally saturated or ponded. Typical trees found in this habitat include
American sycamore (Platanus occidentalis), bitter-nut hickory (Carya cordiformis), box elder (Acer
negundo), black locust (Robinia pseudoacacia), sweet birch (Betula lenta), elm (Ulmus spp.), red maple
(Acer rubrum), American beech (Fagus grandifolia), eastern hemlock (Tsuga canadensis), black willow
(Salix nigra), and tuliptree (Liriodendron tulipifera). Shrubs include spice bush (Lindera benzoin), witch
hazel (Hamamelis virginiana), dog wood (Cornus spp.), honeysuckle (Lonicera spp.). The herbaceous
stratum is highly variable across the evaluated study area. Representative species include ramblers rose
(Rosa multiflora), Japanese knotweed (Polygonum cuspidatum), river bank rye (Elymus riparius), Virginia
bluebells (Mertensia virginica), buttercup (Ranunculus spp.), mother-of-the-evening (Hesperis matronalis),
poison ivy (Taraxicum officinale), Virginia creeper (Parthenocissus quinquefolia), and Japanese stilt grass
(Microstegium vimineum).

Botanical Field Survey Forms were recorded at each of the 6 habitat areas that are represented by this
habitat category. A list of the recorded habitat areas that were categorized as RBTF can be found in Table
4 (Appendix D).
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4.1.14 RIVERINE BROADLEAF TERRESTRIAL WOODLAND (RBTW)

The Riverine Broadleaf Terrestrial Woodland (RBTW) habitat type is rare and occurs only once in the project
area. Soil conditions within the habitat are mesic to wet. Common tree species include sugar maple (Acer
saccharum), red maple (Acer rubrum), American beech (Fagus grandifolia), and black cherry (Prunus
serontina). Shrubs include gray dogwood (Cornus racemosa), Flowering dogwood (Cornus florida),
honeysuckle (Lonicera spp.), and black elder (Sambucus nigra). Herbs include garlic mustard (Alliaria
petiolata), jewel weed (Impatiens spp.), early meadow rue (Thalictrum dioicum), buttercup (Ranunculus
spp.), goldenrod (Solidago spp.), violets (Viola spp.), and rough bedstraw (Galium asprellum).

A Botanical Field Survey Form was recorded at the habitat area that are represented by this habitat
category. A list of the recorded habitat areas that were categorized as RBTW can be found in Table 4
(Appendix D).

4.1.15 SERPENTINE GRASSLAND

The Serpentine Grassland (SGL) habitat is listed as a Community of Concern (COC) on the PNDI search
receipt. The habitat is rare within the project area, with only a single instance of the habitat having been
identified. The SGL habitat type is part of the "Serpentine barren complex". It is restricted to areas
underlain by serpentinite bedrock. The dense, prairie-like graminoid cover is usually dominated by warm-
season grasses (Zimmerman et al. 2012). Common vegetation identified included panic grass (Panicum
sp.), little bluestem (Schizachyrium scoparium), sandrush (Bulbostylis capillaris), slender knotweed
(Polygonum tenue), and common ragweed (Ambrosia artemisiifolia).

A Botanical Field Survey Form was recorded at the habitat area that are represented by this habitat
category. A list of the recorded habitat areas that were categorized as SGL can be found in Table 4
(Appendix D).

4.1.16 TERRESTRIAL HERBACEOUS OPENING

The Terrestrial Herbaceous Opening (THO) habitat type is an herb dominated habitat that occurs commonly
throughout the project area. The THO habitat type is usually associated with maintained ROWs and other
non-residential/non-agricultural maintained herb communities. Soils conditions within the habitat are dry to
mesic and commonly disturbed. Common herbaceous vegetation with the habitat includes garden birds-
foot-trefoil (Lotus corniculatus), crown vetch (Securigera varia), clover (Trifolium spp.), great plantain
(Plantago major), common yarrow (Achillea millefolium), Japanese stilt grass (Microstegium vimineum),
cinquefoil (Potentilla spp.), goldenrod (Solidago spp.), and various grasses (Poaceae). Various small
shrubs and saplings are also common in the habitat. Representative species include American beech
(Fagus grandifolia), autumn olive (Elaeagnus umbellata), black locust (Robinia pseudoacacia), pitch pine
(Pinus rigida), white pine (Pinus strobus), and red maple (Acer rubrum).

Botanical Field Survey Forms were recorded at each of the 21 habitat areas that are represented by this
habitat category. A list of the recorded habitat areas that were categorized as THO can be found in Table
4 (Appendix D).

4.1.17 TERRESTRIAL OPEN MEADOW

The Terrestrial Open Meadow (TOM) habitat type is an herb dominated habitat that occurs sporadically
throughout the project area. TOM habitat exhibits meadow type characteristics, with little or no disturbance
evident. Soils conditions within the habitat are commonly dry to mesic. Common species include black-
eyed-susan (Rudbeckia hirta), common milkweed (Asclepias syriaca), horse nettle (Solanum carolinense),
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sunflower (Helianthus spp.), aster (Symphyotrichum spp.), Indian-hemp (Apocynum cannabinum), and
various grasses (Poaceae).

Botanical Field Survey Forms were recorded at each of the 3 habitat areas that are represented by this
habitat category. A list of the recorded habitat areas that were categorized as TOM can be found in Table
4 (Appendix D).

4.1.18 TERRESTRIAL SHRUB OPENING/TERRESTRIAL SHRUBLAND

The Terrestrial Shrub Opening/Terrestrial Shrubland (TS) habitat type occurs sporadically throughout the
project area. TSis a shrub and immature tree dominated habitat that occurs on dry to mesic soils. Various
shrub species observed include flowering dogwood (Cornus florida), redbud (Cercis canadensis), hawthorn
(Crataegus spp.), Russian olive (Elaesagnus angustifolia), honeysuckle (Lonicera spp.), shrubby oak
(Quercus ilicifolia), and viburnums (Virburnum spp.). Immature trees include black walnut (Juglans nigra),
box elder (Acer negundo), pitch pine (Pinus rigida), white oak (Quercus alba), white pine (Pinus strobus),
and red maple (Acer rubrum). Mature trees may be present, but do not make up a significant part of the
habitat. Common herbs include cinquefoil (Potentilla spp.), whorled loosestrife (Lysmachia quadrifolia),
common ragweed (Ambrosia artemisifolia), Virginia creeper (Parthenocissus quinquefolia), Northern
dewberry (Rubus flagellaris), common black berry (Rubus allegheniensis), and goldenrod (Solidago spp.).

Botanical Field Survey Forms were recorded at each of the 6 habitat areas that are represented by this
habitat category. A list of the recorded habitat areas that were categorized as TS can be found in Table 4
(Appendix D).

4.1.19 URBAN-RESIDENTIAL-DEVELOPED

Urban-Residential-Developed (URD) property consists of urban, residential, and developed areas. These
areas are greatly influenced by anthropogenic disturbances and may completely lack vegetative
communities or are generally made up of actively maintained vegetation and planted grasses. No botanical
field survey forms were completed for this habitat type due to a lack of habitat suitability for any of the target
species. A list of the recorded habitat areas that were categorized as URD can be found in Table 4
(Appendix D).F

4.2 AREAS OF CONCERN

4.2.1 AOCWS

A survey for thick-leaved meadow-rue (Thalictrum coriaceum) within AOC W8, located in Indiana County,
Pennsylvania was assigned due to potential habitat suitability within the PA DCNR defined AOC polygons.
AOC W8 is located on private land and also within Pine Ridge Park. Area of Concern W8 is comprised of
multiple habitat types including: BTW, MSB, MSF, THO, RBTF, and BTF. W8 was generally dominated by
broadleaf terrestrial woodlands, broadleaf terrestrial forests, and terrestrial herbaceous openings [ROW].
Habitats are illustrated on the aerial habitat maps for AOC W8 (Figures 2-1 to 2-5, Appendix C). No
potential habitat suitability for T. coriaceum exists within habitat areas A, D, E, F, H, or I. Habitat B is
considered poor potential habitat. Moderate potential habitat suitability is present within habitats C and G.
No T. coriaceum or any other SOSC was identified within AOC W8 during the 2014 field investigations
(Table 4 and Table 5, Appendix D). The lack of substantial habitat suitability for the thick-leaved meadow-
rue within AOC W8 is likely due to the prevalence of invasive species and moderate to high disturbances
within the proposed LOD. Where potential habitat exists there are less invasives and a lower level of
anthropologic disturbances.
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4.2.2 AOCWI9

A survey for purple-fringeless orchid (Platanthera peramoena) and shinning ladies’-tresses (Spiranthes
lucida) within AOC W9, located in Indiana County, Pennsylvania was assigned due to potential habitat
suitability within the PA DCNR defined AOC polygons. As noted in the search receipt comments from the
PA DCNR, potential low wooded stream side wet ROW habitat is known to exist with stream connectivity
to known populations of these target species. AOC W9 is located on private land. Area of Concern W9 is
comprised of multiple habitat types including: PE, PS, BTF, RBTF, THO, and URD. AOC W9 was generally
dominated by multiple small palustrine emergent wetlands, broadleaf terrestrial forests, and terrestrial
herbaceous openings [ROW]. Habitats are illustrated on the aerial habitat maps for AOC W9 (Figures 2-6
to 2-8, Appendix C). No potential habitat suitability for P. peramoena or S. lucida exists within habitat areas
B, C, E, and F. Moderate potential habitat suitability is present within habitats A and D. No P. peramoena
or S. lucida or any other SOSC was identified within AOC W9 during the 2014 field investigations (Table 4
and Table 5, Appendix D). The lack of more substantial habitat suitability for the AOC specific target SOSC
within AOC W9 is likely due to the prevalence of invasive species and moderate to high disturbances within
the proposed LOD. Where potential habitat exists there were more suitable general habitat characteristics,
less invasives, and a lower level of anthropologic disturbances.

4.2.3 AOCW10

A survey for mountain bugbane (Actaea podocarpa) within AOC W10, located in Indiana and Cambria
Counties, Pennsylvania was assigned due to potential habitat suitability within the PA DCNR defined AOC
polygon. Potential wooded slope habitat for A. podocarpa within the project buffer was noted in the search
receipt comments from the PA DCNR. AOC W10 is located on private land, State Gameland, and Gallitzen
State Forest land. Area of Concern W10 is comprised of multiple habitat types including: THO, BTW, BTF,
CBTF, RBTF, and PE. W10 was generally dominated by terrestrial herbaceous openings [ROW], broadleaf
terrestrial woodlands, and broadleaf terrestrial forests. Habitats are illustrated on the aerial habitat maps
for AOC W10 (Figures 2-8 to 2-19, Appendix C). No potential habitat suitability for A. podocarpa exists
within habitat areas Al, A2, B1, B3, C1, C2, C4, D1, D2, E1, F, and G. Habitat B2 and E2 is considered
poor potential habitat. Moderate potential habitat suitability is present within habitat C3. No A. podocarpa
was identified within AOC W10 during the 2014 or subsequent 2015 field investigations (Table 4). While
conducting additional botanical surveys for the federally listed Northeastern bulrush (S. ancistrochaetus)
one population of PA state listed SOSC bushy bluestem (Andropogon glomeratus) was observed, identified,
delineated, and photographed. A voucher was collected and submitted to the CMNH herbarium. Detailed
information on population locations, numbers, habitat characteristics, and more is provided on the botanical
field survey forms (Appendix G) and within Table 4 and in the Identified Species of Special Concern Table
(Table 5, Appendix D). The lack of substantial habitat suitability for the mountain bugbane within AOC W10
is likely due to the prevalence of canopy coverage, fragmentation of habitats by ROWSs, moderate
disturbances within the proposed LOD. Where potential habitat exists there are less invasives and a lower
level of anthropologic disturbances.

4.2.4 AOCALT W1

A survey for mountain bugbane (Actaea podocarpa) within AOC ALT W1, located in Cambria and Blair
Counties, Pennsylvania was assigned due to potential habitat suitability within the PA DCNR defined AOC
polygon. Potential wooded slope habitat for A. podocarpa within the project buffer was noted in the search
receipt comments from the PA DCNR. AOC ALT W1 is located on private land, State Gameland, and
Gallitzen State Forest land. Area of Concern ALT W1 is comprised of multiple habitat types including: THO,
THOI/TS, BTW, PE, BTF, CBTW. ALT W1 was generally dominated by broadleaf terrestrial woodlands,
broadleaf terrestrial forests, and terrestrial herbaceous openings [ROW]. Habitats are illustrated on the
aerial habitat maps for AOC ALT W1 (Figures 2-20 to 2-31, Appendix C). No potential habitat suitability for
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A. podocarpa exists within any of the recorded habitat areas. No A. podocarpa was identified within AOC
ALT W1 during the 2014 or subsequent 2015 field investigations (Table 4). While conducting additional
botanical surveys for the federally listed Northeastern bulrush (S. ancistrochaetus) one population of state
and federally listed Northeastern bulrush was identified. Additionally, during the same survey 5 populations
of PA state listed SOSC bushy bluestem (Andropogon glomeratus) were observed, identified, delineated,
and photographed. A voucher of each was collected and submitted to the CMNH herbarium. Detailed
information on population locations, numbers, habitat characteristics, and more is provided on the botanical
field survey forms (Appendix G) and within Table 4 and in the Identified Species of Special Concern Table
(Table 5, Appendix D). The lack of potential habitat suitability for the mountain bugbane within AOC ALT
W1 is likely due to the lack of general suitable habitat characteristics within the AOC, lack of suitable
moisture levels, fragmentation of potential habitat by ROWSs, and moderate disturbances within the
proposed LOD.

4.2.5 AOCALT W3

A survey for low serviceberry (Amelanchier humilis) and roundleaf serviceberry (Amelanchier sanguinea)
within AOC ALT W3, located in Blair County, Pennsylvania was assigned due to potential habitat suitability
within the PA DCNR defined AOC polygons. As noted in the search receipt comments from the PA DCNR,
potential rock outcrop habitat with connectivity to documented populations of these target species may exist
within this AOC. AOC ALT W3 is located on entirely on privately owned land. Area of Concern ALT W3 is
comprised of four distinct habitat types including: BTW, BTF, THO, and TS. This AOC was generally
dominated by broadleaf terrestrial woodland and terrestrial herbaceous openings [ROW]. Habitats are
illustrated on the aerial habitat maps for AOC ALT W3 (Figures 2-32 to 2-33, Appendix C). No potential
habitat suitability for A. humilis or A. sanguinea exists within recorded habitat areas D, F, or H of AOC ALT
W3. Recorded habitat area B provided poor potential habitat suitability for the two target SOSC. Moderate
potential habitat suitability is present within habitat G. No A. humilis or A. sanguinea or any other SOSC
was identified within AOC ALT W3 during the 2014 or subsequent 2015 field investigations (Table 4 and
Table 5, Appendix D). The lack of more substantial habitat suitability for the AOC specific target SOSC
within AOC ALT W3 is likely due to the moderate to high disturbances associated with private land owner
development and management within the proposed LOD. Where potential habitat exists there were more
suitable general habitat characteristics, less invasives, and a lower level of anthropologic disturbances.

4.2.6 AOCALT W4

A survey for Torrey’s rush (Juncus torreyi) and Marguerite’s clubmoss (Lycopodiella margueritae) within
AOC ALT W4, located in Blair County, Pennsylvania was assigned due to potential habitat suitability within
palustrine emergent wetlands present in the PA DCNR defined AOC polygon. As noted in the search
receipt comments from the PA DCNR, potential wetland habitat with some wetland areas containing acidic
conditions may provide suitable potential habitat for these AOC specific target species. AOC ALT W4 is
located entirely on privately owned land. As discussed in the Methods (Section 3.0) SPLP will now be
crossing AOC ALT W4 utilizing a horizontal directional bore (HDD) which will avoid impacts to any potential
SOSC in the un-surveyed potion of this AOC. The directional bore underneath AOC ALT W4 will travel
from outside of the original surveyed corridor and end up within areas that had been reviewed in the 2014
evaluated survey corridor through the AOC. The 2014 surveyed corridor through AOC ALT W4 is
comprised of five distinct habitat types including: PE, TOM, TS, PF, and MBTW. This AOC was generally
dominated by palustrine emergent wetlands, terrestrial shrub floodplain and openings, and mesic broadleaf
terrestrial woodland. Habitats are illustrated on the aerial habitat maps for AOC ALT W4 (Figure 2-34,
Appendix C). No potential habitat suitability for L. margueritae exists within any of the recorded habitat
areas except habitat area F, which contains moderate potential habitat suitability for Marguerite’s clubmoss.
Habitat areas A and E provide poor habitat suitability for Torrey’s rush. No potential habitat suitability for
J. torreyi exists elsewhere within AOC ALT W4. No J. torreyi or L. margueritae or any other SOSC was
identified within AOC ALT W4 during the 2014 field investigations (Table 4 and Table 5, Appendix D). The
lack of more substantial habitat suitability for the AOC specific target SOSC within AOC ALT W4 is likely
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due to the prevalence of invasive species and moderate to high disturbances within the proposed LOD.
Where potential habitat exists there were more suitable general habitat characteristics, less invasives, and
a lower level of anthropologic disturbances.

4.2.7 AOCW13

A survey for Torrey’s rush (Juncus torreyi) and Marguerite’s clubmoss (Lycopodiella margueritae) within
AOC W13, located in Blair County, Pennsylvania was assigned due to potential habitat suitability within
palustrine emergent wetlands present in the PA DCNR defined AOC polygon. As noted in the search
receipt comments from the PA DCNR, potential wetland habitat with some wetland areas containing acidic
conditions may provide suitable potential habitat for these AOC specific target species. AOC W13 is located
entirely on privately owned land. AOC W13 is comprised of two distinct habitat types including: PE and
PSFP. This AOC was dominated by palustrine emergent wetlands and a palustrine successional farm
pond. Habitats are illustrated on the aerial habitat maps for AOC W13 (Figure 2-35, Appendix C). No
potential habitat suitability for L. margueritae exists within either of the recorded habitat areas. Good
potential habitat suitability for J. torreyi exists within both recorded habitats within AOC W13. No J. torreyi
or L. margueritae or any other SOSC was identified within AOC W13 during the 2014 field investigations
(Table 4 and Table 5, Appendix D). The lack of more substantial habitat suitability for the AOC specific
target SOSC within AOC W13 is likely due to the high level and frequency of disturbances within the
proposed LOD. Where potential habitat exists there were more suitable general habitat characteristics.

4.2.8 AOCW14

A survey for shale barren pussytoes (Antennaria virginica) within AOC W14, located in Blair County,
Pennsylvania was assigned due to potential habitat suitability within the PA DCNR defined AOC polygon.
As noted in the search receipt comments from the PA DCNR, the potential dry open woodland habitat with
a Virginia pine (Pinus virginiana) canopy and acidic shale soils may provide potentially suitable habitat for
A. virginica within the assigned AOC. AOC W14 is located entirely on privately owned land. Area of
Concern W14 is comprised of eight distinct habitat types including: CBTF, BTF, CTF, THO, CBTW, and
BTW. W14 was generally dominated by broadleaf terrestrial woodlands, coniferous - broadleaf terrestrial
woodland, and coniferous terrestrial forest. Good or moderate potential habitat suitability for A. virginica
existed within all of the recorded habitat areas except habitats H and I. 20 populations of A. virginica were
observed, identified, delineated, and photographed. . A voucher was collected and submitted to the CMNH
herbarium. Detailed information on population locations, numbers, habitat characteristics, and more is
provided on the botanical field survey forms (Appendix D) and within Tables 4 and 5 (Appendix I). Habitats
and identified SOSC populations are illustrated on the aerial habitat maps for AOC W14 (Figures 2-36 to
2-38, Appendix C). No other SOSC were identified within AOC W14 during the 2014 field investigation.
The lack of habitat suitability for the shale barren pussytoes within recorded habitat areas H and | was
directly correlated to the density of invasives and high level of disturbance present within these habitat
areas.

4.2.9 AOCW15 & ALT W5

A survey for thick-leaved meadow-rue (Thalictrum coriaceum) and spreading rockcress (Arabis patens)
within AOC W15 and AOC ALT W5, located in Blair County, Pennsylvania was assigned due to potential
habitat suitability within the PA DCNR defined AOC polygons. A locally documented population of T.
coriaceum was located within Project buffer and potentially suitable stony woodland habitat may exist within
the Project buffer. AOC W15 and AOC ALT W5 were combined due to their proximity to one another,
similarity in target SOSC request, and similar potential habitat throughout each AOC. Tetra Tech assumed
that the habitat that exists between these two AOC polygons [through which an access road travels] would
need to be surveyed for the same two listed target SOSC. AOC W15 and AOC ALT W5 are located on
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private land and State Gamelands. Areas of Concern W15 and ALT W5 are comprised of five distinct
habitat types including: BTW, BTF, CBTF, RBTW, and THO. AOC W15 and AOC ALT W5 were generally
dominated by broadleaf terrestrial woodlands and broadleaf terrestrial forests. Habitats are illustrated on
the aerial habitat maps for AOC W8 (Figures 2-39 to 2-49, Appendix C). No potential habitat suitability for
T. coriaceum exists within habitat areas A, B, C, D, H, J, K, or L. Habitat E is considered moderate potential
habitat for A. patens. Poor potential habitat suitability for A. patens is present within habitats E, F, and I.
No potential habitat suitability for A. patens exists within habitat areas A, C, D, H, I, J, or L. Habitat G is
considered good potential habitat for T. coriaceum. Poor potential habitat suitability for T. coriaceum is
present within habitats B, D, F, and K. No T. coriaceum, A. patens, or any other SOSC was identified within
AOC W15 and AOC ALT W5 during the 2014 and subsequent 2015 field investigations (Table 4 and Table
5, Appendix D). The lack of substantial habitat suitability for the thick-leaved meadow-rue and spreading
rockcress within AOC W15 and AOC ALT W5 is likely due to a general lack in suitable habitat characteristics
and the moderate disturbances within the AOCs. Where potential habitat exists there are more suitable
SOSC specific habitat characteristics and a lower level of anthropologic disturbances.

4.2.10 A0CW16 & ALT W6

A survey for shale-barren evening primrose (Oenothera argillicola) and Kate’s mountain clover (Trifolium
virginicum) within AOC W16 and AOC ALT W6, located in Huntingdon County, Pennsylvania was assigned
due to potential habitat suitability within the PA DCNR defined AOC polygons. As noted in the search
receipt comments from the PA DCNR, potential steep shale derived soils may provide habitat for these two
AOC specific target species. AOC W16 and AOC ALT W6 were combined due to their proximity to one
another, similarity in target SOSC request, and similar potential habitat throughout each AOC. Tetra Tech
assumed that the habitat that exists between these two AOC polygons [through which an access road
travels] would need to be surveyed for the same two listed target SOSC. AOC W16 and AOC ALT W6 are
located on private land and within the Raystown Lake Recreation Area. Areas of Concern W16 and ALT
W6 are comprised of ten distinct habitat types including: THO, PF, BTF, MSB, AG/FF, BTW, CBTF, PE,
TS, BTF, and TOM. AOC W16 and AOC ALT W6 were generally dominated by broadleaf terrestrial forest,
coniferous - broadleaf terrestrial forests, and terrestrial herbaceous openings [ROW]. Habitats are
illustrated on the aerial habitat maps for AOC W16 and AOC ALT W6 (Figures 2-50 to 2-59, Appendix C).
No potential habitat suitability for O. argillicola or T. virginicum exists within habitat areas Al, A2, A6, B,
C1,C2,D1,D2,E,F,G,H, I, J,K, L, M, N, or P. Habitats A3, A4, A5, and O were considered poor potential
habitat for O. argillicola and T. virginicum. No O. argillicola, T. virginicum, or any other SOSC was identified
within AOC W16 and AOC ALT W6 during the 2014 and subsequent 2015 field investigations (Table 4 and
Table 5, Appendix D). The lack of substantial habitat suitability for the shale-barren evening primrose and
Kate’s mountain clover within AOC W16 and AOC ALT W6 is likely due to a general lack in suitable habitat
characteristics and the moderate disturbances associated with ROW maintenance in these AOCs. Where
potential habitat exists there are more suitable SOSC specific habitats characteristics like open, shale
derived soil slopes and a lower level of anthropologic disturbances.

4.2.11 AOCE1

A survey for Short’s sedge (Carex shortiana) within AOC E1, located in Juniata County, Pennsylvania was
assigned due to potential habitat suitability and three known documented populations within the PA DCNR
defined AOC polygon. As noted in the search receipt comments from the PA DCNR, three documented
occurrences of C. shortiana are documented within this polygon and potential habitat exists elsewhere
within the assigned AOC. AOC EL1 is located entirely on privately owned land. Area of Concern E1 is
comprised of three distinct habitat types including: BTF, PF, and THO. The coverage of the three recorded
habitat areas were split evenly across AOC E1. Good potential habitat suitability for C. shortiana existed
within all of the recorded habitat areas. Five populations of C. shortiana were observed, identified,
delineated, and photographed. A voucher was collected and submitted to the CMNH herbarium. Detailed
information on population locations, numbers, habitat characteristics, and more is provided on the botanical
field survey forms (Appendix D) and within Tables 4 and 5 (Appendix ). Habitats and identified SOSC
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populations are illustrated on the aerial habitat maps for AOC E1 (Figure 2-60, Appendix C). No other
SOSC were identified within AOC E1 during the 2014 field investigations.

4.2.12 AOCE2

A survey for racemed milkwort (Polygala polygama) within AOC E2, located in Perry County, Pennsylvania
was assigned due to potential habitat and a known documented population within the PA DCNR defined
AOC polygon. As noted in the search receipt comments from the PA DCNR, a documented occurrence
lies on a pipeline ROW in the Tuscarora State Forest lands within the assigned AOC. AOC E2 is located
entirely within the Tuscarora State Forest land and specifically within a documented botanical plant
sanctuary for the P. polygama. Area of Concern E2 is comprised of three distinct habitat types including:
BTW, CBTW, and THO. E2 was generally dominated by broadleaf terrestrial woodlands and a shaley
terrestrial herbaceous opening [ROW]. Good potential habitat suitability for P. polygama existed within the
terrestrial herbaceous opening [ROW] recorded habitat area that runs through the botanical plant sanctuary.
Five populations of P. polygama were observed, identified, delineated, and photographed. A voucher was
collected in 2014 and submitted to the CMNH herbarium. Detailed information on population locations,
numbers, habitat characteristics, and more is provided on the botanical field survey forms (Appendix D)
and within Tables 4 and 5 (Appendix ). Habitats and identified SOSC populations are illustrated on the
aerial habitat maps for AOC E2 (Figure 2-61, Appendix C). No other SOSC were identified within AOC E2
during the 2014 field investigation.

4.2.13 A0CE3

A survey for Missouri gooseberry (Ribes missouriensis), beardtongue (Penstemon canescens), and
limestone petunia (Ruellia strepens) within AOC E3, located in Cumberland County, Pennsylvania was
assigned due to a known occurrence of one of the SOSC present south of the proposed alignment and
potential habitat suitability for the SOSC within the PA DCNR defined AOC polygon. AOC E3 is located
entirely on privately owned land. Area of Concern E3 is comprised of four distinct habitat types including:
BTW, BTF, THO/TS, and URD. E3 was generally dominated by broadleaf terrestrial woodlands and urban-
residential-developed habitat types. Good habitat suitability for R. missouriensis existed within recorded
habitat areas A and B. Poor potential habitat suitability for P. canescens was present within habitat B.
There was no potentially suitable habitat for R. strepens within AOC E3. Six populations of R. missouriensis
were observed, identified, delineated, and photographed. A voucher was collected in 2014 and submitted
to the CMNH herbarium. Detailed information on population locations, numbers, habitat characteristics,
and more is provided on the botanical field survey forms (Appendix G) and within Tables 4 and 5 (Appendix
D). Habitats and identified SOSC populations are illustrated on the aerial habitat maps for AOC E3 (Figure
2-62, Appendix C). No other SOSC were identified within AOC E3 during the 2014 field investigations. The
lack of habitat suitability for the beardtongue and limestone petunia within E3 is likely due to the prevalence
of invasive species and moderate to high disturbances associated with property owner landuse in the areas
surrounding the URD habitat type. Where potential habitat exists there were more suitable general habitat
characteristics, less invasives, and a lower level of anthropologic disturbances.

4.2.14 AOCE4

A survey for Missouri gooseberry (Ribes missouriensis), beardtongue (Penstemon canescens), limestone
petunia (Ruellia strepens), and stalked wild-petunia (Ruellia pedunculata) within AOC E4, located in
Cumberland County, Pennsylvania was assigned due to a known occurrence of one of the SOSC present
south of the proposed alignment and potential habitat suitability for the SOSC within the PA DCNR defined
AOC polygon. AOC E4 is located entirely on privately owned land. Area of Concern E4 is comprised of
three distinct habitat types including: BTW, THO/TS, and AG/FF. E4 was generally dominated by broadleaf
terrestrial woodlands. Good habitat suitability for R. missouriensis existed within recorded habitat area A.
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There was no potentially suitable habitat for P. canescens, R. strepens, or R. pedunculata within AOC E4.
One population of R. missouriensis was observed, identified, delineated, and photographed. Detailed
information on population locations, numbers, habitat characteristics, and more is provided on the botanical
field survey forms (Appendix G) and within Tables 4 and 5 (Appendix D). Habitats and identified SOSC
populations are illustrated on the aerial habitat maps for AOC E4 (Figure 2-63, Appendix C). No other
SOSC were identified within AOC E4 during the 2014 field investigations. The lack of habitat suitability for
the beardtongue and petunias within E4 is likely due to the moderate to high disturbances associated with
property owner landuse in the areas surrounding the AG/FF habitat type. Where potential habitat exists
there were more suitable habitat characteristics, less invasives, and a lower level of anthropologic
disturbances.

4.2.15A0CE6

A survey for Eastern prickly-pear cactus (Opuntia humifusa) and slender goldenrod (Solidago erecta) within
AOC EB6, located in Cumberland County, Pennsylvania was assigned due to known potential habitat and a
documented population within the PA DCNR defined AOC polygon. AOC EG6 is located entirely on privately
owned land. Area of Concern E6 is comprised of three distinct habitat types including: BTW, TS, and THO.
E6 was generally dominated by broadleaf terrestrial woodland and terrestrial herbaceous openings. Good
or moderate potential habitat suitability for O. humifusa and S. erecta existed within recorded habitat areas
A and B. Four populations of O. humifusa were observed, identified, delineated, and photographed.
Detailed information on population locations, numbers, habitat characteristics, and more is provided on the
botanical field survey forms (Appendix D) and within Tables 4 and 5 (Appendix I). Habitats and identified
SOSC populations are illustrated on the aerial habitat maps for AOC E6 (Figure 2-64, Appendix C). No
other SOSC were identified within AOC E6 during the field investigation.

4.2.16 AOCES8

A survey for Eastern prickly-pear cactus (Opuntia humifusa) and limestone petunia (Ruellia strepens) within
AOC EB8, located in Cumberland County, Pennsylvania was assigned due to potential habitat and soil
suitability within the PA DCNR defined AOC polygon. AOC ES8 is located entirely on private land. Area of
Concern E8 is comprised of three habitat types including: TS, BTW, and THO. E8 was generally dominated
by broadleaf terrestrial woodlands. Habitats are illustrated on the aerial habitat maps for AOC E8 (Figure
2-65, Appendix C). Poor potential habitat suitability for O. humifusa exists within habitat areas A and B.
Habitat C contains no potential habitat for the eastern prickly-pear cactus. No potential suitable habitat for
R. strepens is present within AOC E8. No O. humifusa, R. strepens, or any other SOSC was identified
within AOC E8 during the 2014 field investigation (Table 4 and Table 5, Appendix D). The lack of substantial
habitat suitability for the Eastern prickly-pear cactus and limestone petunia within AOC ES8 is likely due to
the prevalence of canopy coverage, fragmentation of habitats by ROWSs and residential development, and
moderate disturbance within the proposed LOD. Where potential habitat exists there are less invasives
and a lower level of anthropologic disturbances.

4.2.17 AOCE11

A survey for tooth-cup (Rotala ramosior) within AOC E11, located in Cumberland County, Pennsylvania
was assigned due to potential habitat suitability within the PA DCNR defined AOC polygon. As noted in
the search receipt comments from the PA DCNR, potential suitable habitat for R. ramosior if there are any
open wet swampy areas within this mostly forested swamp. AOC E11 is located entirely on private land.
Area of Concern E11 is comprised of two habitat types including: PE and PF. E11 was generally dominated
by palustrine wetlands. Habitats are illustrated on the aerial habitat map for E11 (Figure 2-66, Appendix
C). Moderate and poor potential habitat suitability for R. ramosior exists within AOC E11. No R. ramosior
or any other SOSC was identified within AOC E11 during the 2014 field investigation (Table 4 and Table 5,
Appendix D). Potential habitat for the tooth-cup is present, but the SOSC wasn’t identified within AOC E11,
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likely due to the prevalence of canopy coverage, fragmentation of habitats by ROWs and residential
development disturbance within the proposed LOD.

4.2.18 AOCE12

A survey for ellisia (Ellisia nyctelea) within AOC E12, located in York County, Pennsylvania was assigned
due to potential habitat suitability within the PA DCNR defined AOC polygon. As noted in the search receipt
comments from the PA DCNR, a narrow patch of potential marginal habitat for E. nyctelea may be present
within AOC E12. AOC E12 is located entirely on private railroad land. Area of Concern E12 is comprised
of two habitat types including: RBTF and PF. E12 was generally dominated by palustrine forested
floodplain. Habitats are illustrated on the aerial habitat map for E12 (Figure 2-67, Appendix C). Poor
potential habitat suitability for E. nyctelea exists within recorded habitat area A. No potential habitat existed
for this SOSC within habitat area B due to the hich scouring and lack of herbaceous vegetation within this
habitat. No E. nyctelea or any other SOSC was identified within AOC E12 during the 2014 field investigation
(Table 4 and Table 5, Appendix D). Potential habitat for Ellisia is present, but the SOSC wasn'’t identified
within AOC E12, likely due to the prevalence of canopy coverage, frequency of scouring events from the
Susquehanna River, and railway disturbances within the proposed LOD.

4.2.19 A0CE13

A survey for ellisia (Ellisia nyctelea) within AOC E13, located in Dauphin County, Pennsylvania was
assigned due to potential habitat suitability within the PA DCNR defined AOC polygon. As noted in the
search receipt comments from the PA DCNR, a possible ravine rich enough to sustain E. nyctelea may be
present within AOC E13. AOC E13 is located entirely on private land. Area of Concern E13 is comprised
of four habitat types including: MBTW, MBTF, PF, and RBTF. E13 was equally divided between the four
separate habitat types. Habitats are illustrated on the aerial habitat map for E13 (Figure 2-68, Appendix
C). Moderate and poor potential habitat suitability for E. nyctelea exist within habitats A, B, and C of AOC
E13. No E. nyctelea or any other SOSC was identified within AOC E11 during the 2014 field investigation
(Table 4 and Table 5, Appendix D).

4.2.20A0CE14

A survey for water sedge (Carex aquatilis) within AOC E14, located in Berks County, Pennsylvania was
assigned due to a documented population of the SOSC and potential habitat suitability within the PA DCNR
defined AOC polygon. As noted in the search receipt comments from the PA DCNR, an open sedge fen
with a documented occurrence of C. aquatilis is located within the limit of disturbance polygon. AOC E14
is located entirely on private land. Area of Concern E14 is comprised of four habitat types including: TOM,
BTW, PF/PS/PE, and PF. E14 was generally dominated by a palustrine wetland complex. Habitats are
illustrated on the aerial habitat map for E14 (Figure 2-69, Appendix C). No potential habitat suitability is
present within recorded habitat areas A and B. Poor potential habitat suitability for water sedge exists
within the disturbed wetland complex present within AOC E14. Good habitat suitability for C. aquatilis is
present within fen palustrine forested wetland habitat D. No C. aquatilis was identified within AOC E14
during the 2015 field investigation, but a similarly looking species Carex stricta was found in numerous
clumps within habitat D (Table 4 and Table 5, Appendix D). C. stricta could have easily been mistaken in
the past with C. aquatilis. A voucher sample of the C. stricta was submitted to the CMNH herbarium for
identification confirmation. The sedge was confirmed to be C. stricta.
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4.2.21 AOCE15

A survey for log fern (Dryopteris celsa) and netted chain fern (Woodwardia areolata) within AOC E15,
located in Berks County, Pennsylvania was assigned due to potential habitat suitability within the PA DCNR
defined AOC polygon. Potential habitat for these two fern species may exist in the moist woods within the
Project buffer. AOC E15 is located on municipal owned land. Area of Concern E15 is comprised of two
distinct habitat types including: BTF and THO. AOC E15 is generally dominated by broadleaf terrestrial
forest. Habitats are illustrated on the aerial habitat maps for AOC E15 (Figure 2-70, Appendix C). No
potential habitat suitability for D. celsa or W. areolata exists within habitat A. Habitat B is considered poor
potential habitat for the two SOSC. No D. celsa, W. areolata, or any other SOSC was identified within AOC
E15 during the 2014 field investigation (Table 4 and Table 5, Appendix D). The lack of potential habitat
suitability for the log fern and netted chain fern within AOC E15 is likely due to a general lack in suitable
habitat characteristics and the moderate disturbances within the AOC. Where potential habitat exists there
are more suitable SOSC specific habitat characteristics and a lower level of anthropologic disturbances.

4.2.22 A0OCE17

A survey for Nuttall’s tick trefoil (Desmodium nuttallii) within AOC E17, located in Blair County, Pennsylvania
was assigned due to a documented occurrence of D. nuttallii present of within the PA DCNR defined AOC
polygon. AOC E17 is located entirely on PA turnpike property. Area of Concern E17 is comprised of two
distinct habitat types including: BTF and THO. Good habitat suitability for D. nuttallii exists within habitat
area A. Two populations of D. nuttallii were observed, identified, delineated, and photographed. Detailed
information on population locations, numbers, habitat characteristics, and more is provided on the botanical
field survey forms (Appendix D) and within Tables 4 and 5 (Appendix I). Habitats and identified SOSC
populations are illustrated on the aerial habitat maps for AOC E17 (Figure 2-71, Appendix C). No other
SOSC were identified within AOC E17 during the 2014 field investigation.

4.2.23 A0OCE19

A survey for round-leaved fame-flower (Phemeranthus teretifolius), plain ragwort (Packera anonyma),
annual fimbry (Fimbristylis annua), serpentine aster (Symphyotrichum depauperatum) within AOC E19,
located in Chester County, Pennsylvania was assigned due to documented occurences of the AOC Specific
target SOSC the potential habitat suitability for those SOSC within the PA DCNR defined AOC polygon.
The search receipt comments from the PA DCNR state that documented occurrences of these species
were present in this AOC, but the site [AOC] looks like it's been developed; small remnants of habitat
possible; also, potential serpentine grassland habitat may be present. Area of Concern E19 is comprised
of two distinct habitat types including: BTF and SGL. E19 was generally dominated by broadleaf terrestrial
woodlands, but recorded habitat A represents a serpentine grassland habitat. The COC of interest within
AOC E19 was identified, documented, and photographed. Good potential habitat suitability for all four AOC
specific SOSC exists within the serpentine grassland habitat A. No potential suitable habitat exists within
the broadleaf terrestrial woodland habitat. Three populations of P. anonyma and two populations of P.
teretifolius were observed, identified, delineated, and photographed. Vouchers were collected in 2014 and
submitted to the CMNH herbarium. Detailed information on population locations, numbers, habitat
characteristics, and more is provided on the botanical field survey forms (Appendix G) and within Tables 4
and 5 (Appendix D). Habitats and identified SOSC populations are illustrated on the aerial habitat maps
for AOC E19 (Figure 2-72, Appendix C). No other SOSC were identified within AOC E19 during the 2014
field investigations.
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5.0 CONCLUSIONS

Field surveys were conducted during the 2014 and 2015 growing seasons within each of the assigned
AOC:s that the proposed pipeline Project traverses. Surveys were conducted during the appropriate time
of year for the AOC specific target SOSC listed in the PA DCNR response letter. Although potential habitat
for the target species was observed within the botanical survey corridor (Appendix |, Table 4), the
prevalence of invasive species and human activities have reduced the potential for suitable habitat in which
many of these species occur. Other disturbances include agriculture, grazing, logging, construction,
residential development, periodic herbicide treatment, and mowing. These anthropogenic impacts extend
throughout significant portions of the project and have severely limited the potential for target SOSCs and
their associated habitats.

Sixty-three separate occurrences of PA state listed SOSCs were identified in 11 different AOCs. Eight of
the 63 occurrences were identified outside of the 23 investigated AOCs (Table 5). Of the 63 populations
of state listed target species identified during the botanical survey of the Project, one population of the
federally listed Northeastern bulrush (S. ancistrochaetus) was observed. The Northeastern bulrush
population was located within AOC ALT W1 during the USFWS requested Northeastern bulrush survey.
The federally listed occurrence is located within a wetland that is anticipated to be HDD bored. All SOSC
population information including SOSC identified, numbers of populations and individuals per population,
AOCs of occurrences, population coordinate locations, and information regarding whether a voucher
specimen was taken and submitted to a PA DCNR recognized herbarium is provided in Table 5. One
Community of Concern (COC) was identified during the botanical survey within AOC E19. The serpentine
grassland vegetative community with multiple SOSCs identified within it was observed outside of the
anticipated LOD. Details concerning this habitat can be found in the serpentine grassland habitat
description and in the AOC E19 descriptions.

Voluntary best management practices will be utilized when possible to minimize impacts to these SOSC
populations unless further conservation measures are required by the PA DCNR.
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6.0 SIGNATURES AND CONTACT INFORMATION

| hereby certify that the results contained within this survey report are accurate and that | am authorized
under PA DCNR Wild Plant Management Permit Number 15-624 to conduct this botanical survey.

o Mell—
= _

Korey McCluskey

Environmental Scientist IV — Department Technical Lead
Korey.McCluskey@tetratech.com
412-920-8614
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DEPARTMENT OF CONSERVATION
AND NATURAL RESOURCES

BUREAU OF FORESTRY

PNDI Number: 22275

January 30, 2014

Preston Smith
Tetra Tech

661 Andersen Drive
Pittsburgh, PA 15220

Email: preston.smith@tetratech.com

Re: Sunoco Mariner East 2 Pipeline

Trans-Pennsylvania

Dear Mr. Smith,

Thank you for the submission of the Pennsylvania Natural Diversity Inventory (PNDI) Environmental Review
Project Number 22024 for review. PA Department of Conservation and Natural Resources screened this project for
potential impacts to species and resources of concern under DCNR’s responsibility, which includes plants,
terrestrial invertebrates, natural communities, and geologic features only. The proposed project will affect State
Forest Lands within the Gallitzin State Forest District. Further coordination with the Bureau of Forestry is
required (see “Projects on State Forest Lands”).

Potential Impact Anticipated

PNDI records indicate species or resources under DCNR’s jurisdiction are located in the project vicinity. Based on
a detailed PNDI review, DCNR determined potential impacts to the following threatened or endangered species or
species of special concern.

Plant Species of Concern:

Scientific Name Common Name PA Current Status | PA Proposed Status | AOC (West and East)
Actaea podocarpa Mountain Bugbane Threatened Rare W10, Wil
Amelanchier humilis Low Serviceberry Undetermined Endangered W12
Amelanchier sanguinea Roundleaf Serviceberry Undetermined Endangered W12
Antennaria virginica Shale Barren Pussytoes Not Listed Rare W14
Arabis patens Spreading Rockcress Not Listed Threatened W15
Asplenium pinnatifidum Lobed Spleenwort Not Listed Rare W6
Astragalus canadensis Canadian Milkvetch Not Listed Undetermined (W6)
Baptisia australis Blue False-indigo Not Listed Threatened W3
Carex aquatilis Water Sedge Threatened Threatened E14
Carex shortiana Short’'s Sedge Not Listed Rare W1, E1
Delphinium exaltatum Tall Larkspur Endangered Endangered W6
Desmodium nuttallii Nuttall’s Tick Trefoil Unlisted Threatened E17
Dryopteris celsa Log Fern Unlisted Endangered E15
Ellisia nyctelea Ellisia Threatened Threatened E12, E13
Erythronium albidum White Trout-lily Not Listed Undetermined (W3), (W6)
Fimbristylis annua Annual Fimbry Threatened Threatened E18, E19, E21
Gentiana saponaria Soapwort Gentian Undetermined Endangered E20, E22
lodanthus pinnatifidus Purple Rocket Endangered Endangered W3, W4, Wé
Juncus biflorus Grass-leaved Rush Undetermined Threatened E20, E22
Juncus torreyi Torrey’s Rush Threatened Rare W6, W11, W13
Leucothoe racemosa Swamp Dog-Hobble Undetermined Threatened E20, E22
Lycopodiella margueritae Marguerite’s Clubmoss Not Listed Endangered W11, W13
Oenothera argillicola Shale-barren Evening-primrose | Threatened Threatened W16
Opuntia humifusa Eastern Prickly Pear-Cactus Rare Rare E5, E6, E7, E8
conserve sustain enjoy

P.O.

An Equal Opportunity Employer

Box 8552, Harrisburg, PA 17015-8552 717-787-3444 (fax) 717-772-0271

dcnr.state.pa.us

Printed on Recycled Paper




PNDI Number: 22275
-2-

Packera anonyma Plain ragwort Threatened Threatened E18, E19, E21
Passiflora lutea Yellow Passion-flower Endangered Threatened W6
Penstemon canescens Beardtongue Not listed Undetermined (E3), (E4)
Phemeranthus teretifolius Round-leaved Fame-Flower Threatened Threatened E18, E19, E21
Platanthera peramoena Purple-fringeless Orchid Undetermined Threatened W9
Polygama polygala Racemed Milkwort Undetermined Endangered E2
Quercus phellos Willow Oak Endangered Endangered E20, E22
Ribes missouriensis Missouri Gooseberry Endangered Endangered E3
Rotala ramosior Tooth-cup Rare Rare E9, E10, E11
Ruellia pedunculata Stalked wild-petunia Not listed Undetermined (E4)
Ruellia strepens Limestone Petunia Threatened Threatened E3, E4, E8
Smallanthus uvedalius Hairy Leafcup Not Listed Rare W6
Solidago erecta Slender Goldenrod Endangered Endangered E6
Spiranthes lucida Shining Ladies’-tresses Not Listed Threatened W9
Symphyotrichum E18, E19, E21
depauperatum Serpentine Aster Threatened Threatened
Thalictrum coriaceum Thick-leaved Meadow-rue Endangered Threatened W8, W15
Trifolium virginicum Kate’s Mountain Clover Endangered Endangered W16
Trillium nivale Snow Trillium Rare Rare W2, W5, W6, W7
Woodwardia areolata Netted chain fern Unlisted Threatened E15
Communities of Concern:
Community Global Rank State Rank AOC
Red-cedar Mixed Hardwood Rich Shale Woodland GNR S1S2 (W16)
Serpentine Grassland GNR S1 (E18), (E19), (E21)
Yellow Oak — Redbud Woodland GNR S2 (W6)

Please see the following resource for more information on these plant communities:
http://www.naturalheritage.state.pa.us/fikebook.aspx

Survey Request
DCNR requests a survey for the following species:

Actaea podocarpa (Mountain Bugbane): locally documented in rich moist woods within stream valleys;
prefers rich moist wooded slopes and coves in the mountains; flowers in August

Amelanchier humilis (Low Serviceberry): locally documented on a steep rocky shrubby hillside; prefers
dry open high ground and bluffs; flowers April — mid May; fruits June — early July

Amelanchier sanguinea (Roundleaf Serviceberry): locally documented on a steep rocky shrubby hillside;
prefers open woods, rocky slopes, and barrens; flowers mid April — late May; fruits June — early July

Antennaria virginica (Shale Barren Pussytoes): locally documented on a dry open shale bank; prefers dry
woods and openings; flowers late April —June

Arabis patens (Spreading Rockcress): locally documented on a rocky wooded limestone slope; prefers
moist rocky woods; flowers April — July

Asplenium pinnatifidum (Lobed Spleenwort): locally documented on a vertical slope; prefers crevices of
dry lightly shaded cliffs of noncalcareous rocks; evergreen

Astragalus canadensis (Canadian Milkvetch): locally documented on a steep limey outcrop; prefers
rocky roadside banks, limestone ledges, and shale barrens; flowers late June — early August

Baptisia australis (Blue False-indigo): locally documented on a deciduous forest slope; prefers open
woods, stream banks, and sandy floodplains; flowers May — June

Carex aquatilis (Water Sedge): locally documented in an open seep; prefers marshy swales in more
calcareous areas

Carex shortiana (Short’s Sedge): locally documented in a sedge-graminoid wet meadow; prefers
calcareous wet meadows, swamps, and rich woods; fruits May — late July


http://www.naturalheritage.state.pa.us/fikebook.aspx
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Delphinium exaltatum (Tall Larkspur): locally documented dry calcareous forest slopes; prefers rich
shaded woods and rocky limestone bluffs; flowers July — August

Desmodium nuttallii (Nuttall’s tick-trefoil); locally documented on a NE-facing slope in partial light with
dry-mesic moisture in middle of pipeline; prefers open woods and edges; flowers July-September

Dryopteris celsa (Log Fern): locally documented in a wet thicket along brook on steep rocky slope;
prefers seepage slopes, hummocks, and logs in swamps; survey summer-fall

Ellisia nyctelea (Ellisia): locally documented on a xeric flat lower slope with open partial light; prefers
damp, shady stream banks with rich alluvial soils and sometimes in disturbed ground

Erythronium albidum (White Trout-lily): locally documented on wooded slopes and in riparian forest;
prefers moist woods and rich slopes, especially on limestone; flowers April — May

Fimbristylis annua (Annual Fimbry); locally documented in a moist swale area along ridge; prefers moist
depressions on serpentine barrens; flowers and fruits from July—October

Gentiana saponaria (Soapwort Gentian); locally documented on a flat slope in shaded light with moist to
saturated moisture; prefers moist open woods, roadsides and swamps; flowers in September - October

lodanthus pinnatifidus (Purple Rocket): locally documented on rich wooded slopes; prefers moist
alluvial woods and wooded slopes; flowers May — June

Juncus biflorus (Grass-leaved Rush); locally documented in an open, flat crest in moist mesic shrub
meadow along pipeline; prefers open woods, boggy fields, gravel pits, and ditches; fruits July to early
November

Juncus torreyi (Torrey’s Rush): locally documented in abandoned sand mine pits and stone quarry
wetlands; prefers muddy or sandy shores, strip mine areas, swales, and ditches; flowers and fruits early
summer — fall

Leucothoe racemosa (Swamp Dog-hobble); locally documented in a youngish poorly drained wet woods
with sweet gum and a sparse understory; prefers wet woods and thickets

Lycopodiella margueritae (Marguerite’s Clubmoss): locally documented along stream edges associated
with abandoned coal strip mines and damp sandy open ground within abandoned sand mines; prefers bogs
and moist acidic soils; deciduous, sporulates July — October

Oenothera argillicola (Shale-barren Evening-primrose): locally documented on a riverside shale barren;
prefers shale barrens; flowers July — September

Packera anonyma (Plain Ragwort); locally documented on a ridge in a serpentine barren; prefers dry
fields, open woods, and serpentine barrens; flowers May—September

Passiflora lutea (Yellow Passion-flower): locally documented along the edge of a mixed hardwood forest;
prefers most stream bank thickets; flowers in July

Penstemon canescens (Beard-tongue); locally documented in a Virginia Pine-mixed hardwood shale
woodland opening on steep forested WSW facing slopes; prefers dry, rocky, wooded slopes; flowers May-
July, fruits July — August.

Phemeranthus teretifolius (Round-leaved Fame Flower); locally documented in 20 acres of prairie,
outcrop, and damp sandy community; prefers serpentine barrens; flowers late June-July and flowers are
known to remain open only for a few hours

Platanthera peramoena (Purple-fringeless Orchid): locally documented on swampy woodland ground;
prefers moist meadows, low wet woods, and ditches; flowers July — August
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Polygala polygama (Racemed Milkwort): locally documented between two pipeline rights-of-way;
prefers abandoned fields and wooded bogs; flowers June-July

Quercus phellos (Willow Oak); locally documented in a coastal plain forest; prefers moist to wet woods
within Coastal Plain forests in SE PA; survey during growing season before leaf fall

Ribes missouriensis (Missouri Gooseberry); locally documented on a west-facing xeric shale slope;
prefers wooded slopes; flowers late April-May

Rotala ramosior (Tooth-cup); locally documented in a floodplain of Yellow Breeches Creek; prefers wet
sandy shores and other swampy open grounds

Ruellia pedunculata (Stalked Wild-petunia); locally documented on a xeric SE-facing slope in open to
partial light; prefers dry rocky woods, ravines, lowlands, glades, and slopes; flowers June-August

Ruellia strepens (Limestone petunia); locally documented in a Virginia Pine-mixed hardwood shale
woodland opening on steep forested WSW facing slopes; prefers rich wooded slopes, bluffs, and roadsides
on limestone

Smallanthus uvedalius (Hairy Leafcup): locally documented in early successional woodland; prefers
ravines, thickets, and river or stream banks; flowers July — September

Solidago erecta (Slender Goldenrod); locally documented on a SW facing slope in partial light in xeric
soil; prefers dry, acidic shaley banks; flowers late August—October

Spiranthes lucida (Shining Ladies’-tresses): locally documented within an upland wetland; prefers moist
banks, lake shores, and wet meadows, usually on calcareous soils; flowers May — July

Symphyotrichum depauperatum (Serpentine Aster); locally documented in an open serpentine barren;
prefers open areas of serpentine barrens; flowers August—October

Thalictrum coriaceum (Thick-leaved Meadow-rue): locally documented on wooded slopes; prefers rich
rocky woods, thickets, moist alluviums; flowers late May — June

Trifolium virginicum (Kate’s Mountain Clover): locally documented on a riverside shale barren; prefers
shale barrens; flowers May — August

Trillium cernuum (Nodding Trillium); locally documented on a moist, lower slope: prefers moist woods;
flowers April-May

Trillium nivale (Snow Trillium): locally documented on wooded stream valley slopes, often with
limestone float; prefers moist woods; flowers late March — April

Woodwardia areolata (Netted Chainfern); locally documented in a small forested pond at headwaters of
stream in seepy deciduous woods; prefers moist or wet woods and acidic bogs; deciduous fern, sporulates
July-September

A survey for the above species should be conducted by a qualified botanist at the appropriate time of year and then
submitted to our office for review. Your botanist should carefully review the new DCNR Botanical Survey
Protocols available at http://www.gis.dcnr.state.pa.us/hgis-er/Login.aspx. These protocols are recommended to
ensure that the all necessary information is collected and that survey reports are prepared properly. It isthe
expectation of DCNR that these protocols will be followed when conducting surveys for species under our
jurisdiction.

Your botanist should fill out the field survey form while performing their survey: http://www.gis.dcnr.state.pa.us/hgis-
er/hgis/2012%20DCNR%20Field%20Survey%20Form.pdf. Contact our office prior to the survey for detailed
information about the species, or for a list of qualified surveyors.

Any target and non-target state-listed species found during the site visit should be reported to our office. Mitigation
measures and monitoring may be requested if species or communities of special concern are found on or adjacent to
site.


http://www.gis.dcnr.state.pa.us/hgis-er/Login.aspx
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v If the land type(s) does not exist on site, a survey may not be necessary; please submit a habitat assessment report
which describes the current land cover, habitat types, and species found on site.

IMPORTANT:

To assist with your botanical survey efforts, we are providing shapefiles of Areas of Concern (AOCs). These
polygons are based on known locations or potential habitat of DCNR-regulated species or natural communities.
Required surveys may be restricted to these AOCs. The survey may be further refined to suitable habitat within
areas of anticipated disturbance. For example, if work is restricted to an existing open right-of-way, a survey for a
forest-dwelling species would be unnecessary.

Plant communities and species that lack a currently listed or proposed conservation status are not required for
survey. Surveys for these communities and species are voluntary. This applies to Red-cedar — Mixed Hardwood
Rich Shale Woodland, Serpentine Grassland, and Yellow Oak — Redbud Woodland, as well as Astragalus
canadensis, Erythronium albidum, Penstemon canescens, and Ruellia pedunculata.

PROJECTS ON STATE FOREST LANDS:

A portion of this project takes place on the Gallitzin State Forest (District 6). The DCNR Bureau of Forestry’s State
Forest Resource Management Plan sets forth guidelines for ecologically-sound management of State Forest Lands
and resources including protection of wetlands, wildlife, native wild plants and invasive species management. As
such, the DCNR Bureau of Forestry may request additional surveys in association with this project. This letter
applies to PNDI impacts only and does not authorize the initiation of any work on State Forest Lands.
Further coordination with the Bureau of Forestry is required. If you have not already done so, please contact
Terence Stemmler, District Forester for Gallitzin State Forest, at (814) 472-1862 for additional information.

This response represents the most up-to-date review of the PNDI data files and is valid for two (2) years only. If
project plans change or more information on listed or proposed species becomes available, our determination may
be reconsidered. Should the proposed work continue beyond the period covered by this letter, please resubmit the
project to this agency as an “Update” (including an updated PNDI receipt, project narrative and accurate map). As a
reminder, this finding applies to potential impacts under DCNR’s jurisdiction only. Visit the PNHP website for
directions on contacting the Commonwealth’s other resource agencies for environmental review.

Should you have any questions or concerns, please contact Ecological Information Specialists, Jason
Ryndock (717-705-2822; c-jryndock@pa.gov) or Frederick Sechler (717-705-2823; c-frsechle@pa.gov).

Sincerely,

R . B

Rebecca H. Bowen, Section Chief
Bureau of Forestry, Ecological Services Section
Pennsylvania Natural Heritage Program

P.O. Box 8552, Harrisburg, PA 17015-8552 717-787-3444 (fax) 717-772-0271
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BUREAU OF FORESTRY

March 13, 2014

Preston Smith
Tetra Tech

661 Andersen Drive
Pittsburgh, PA 15220

Email: preston.smith@tetratech.com

Re: UPDATE — PA Pipeline Project (Sunoco Mariner East 2 Pipeline)

Trans-Pennsylvania

Dear Mr. Smith,

PNDI Number: 22275

Thank you for the submission of the Pennsylvania Natural Diversity Inventory (PNDI) Environmental Review
Project Number 22275 for review. PA Department of Conservation and Natural Resources screened this project for
potential impacts to species and resources of concern under DCNR’s responsibility, which includes plants,
terrestrial invertebrates, natural communities, and geologic features only.

Potential Impact Anticipated

PNDI records indicate species or resources under DCNR’s jurisdiction are located in the project vicinity. Based on
a detailed PNDI review, DCNR determined potential impacts to the following threatened or endangered species or

species of special concern. (NOTE: E10" of this update was deleted during review)

Plant Species of Concern:

Scientific Name Common Name PA Current Status | PA Proposed Status | AOC (West and East)
Actaea podocarpa Mountain Bugbane Threatened Rare wi1'
Amelanchier canadensis Serviceberry Not listed Endangered E19'
Amelanchier humilis Low Serviceberry Undetermined Endangered w3’
Amelanchier sanguinea Roundleaf Serviceberry Undetermined Endangered w3’
Andropogon gyrans Elliott's Bluestem Not listed Rare E15' E16'
Arabis patens Spreading Rockcress Not Listed Threatened W5’
Bartonia paniculata Screw-stem Not listed Rare E21'
Bouteloua curtipendula Tall Gramma Threatened Threatened E5'
Dicanthelium scoparium Velvety Panic-grass Endangered Endangered E18'
Desmodium nuttallii Nuttall’s Tick Trefoil Unlisted Threatened E21'
Ellisia nyctelea Ellisia Threatened Threatened E12" E14"
Euthamia tenuifolia Grass-leaved goldenrod Threatened Endangered E19'
Gentiana saponaria Soapwort Gentian Undetermined Endangered E23'
Juncus torreyi Torrey’s Rush Threatened Rare w4'
Leucothoe racemosa Swamp Dog-Hobble Undetermined Threatened E24'
Lycopodiella margueritae Marguerite’s Clubmoss Not Listed Endangered w4’
Oenothera argillicola Shale-barren Evening-primrose | Threatened Threatened we'
Oxypolis rigidior Stiff Cowbane Undetermined Threatened E21'
Packera anonyma Plain ragwort Threatened Threatened E5'
Phemeranthus teretifolius Round-leaved Fame-Flower Threatened Threatened E4'
Poa autumnalis Autumn Bluegrass Endangered Endangered E3' E21' E23'
Poa paludigena Bog Bluegrass Threatened Rare El’
Quercus phellos Willow Oak Endangered Endangered E25'
Rotala ramosior Tooth-cup Rare Rare E11'
Spiranthes vernalis Spring Ladies’-Tresses Endangered Endangered E22'
conserve sustain enjoy
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Thalictrum coriaceum Thick-leaved Meadow-rue Endangered Threatened w5’
Tipularia discolor Cranefly Orchid Rare Rare E17'
Trifolium virginicum Kate’s Mountain Clover Endangered Endangered we'
Trillium cernuum Nodding Trillium Not listed Threatened E1', E2" E4" E21"
Woodwardia areolata Netted chain fern Unlisted Threatened E2" E19'
Zizania aquatica Indian Wild Rice Rare Rare E6',E7',E8' E9', E11’
Communities of Concern:
Community Global Rank State Rank AOC
Red-cedar Mixed Hardwood Rich Shale Woodland GNR S1S2 (wWe"

Please see the following resource for more information on these plant communities:
http://www.naturalheritage.state.pa.us/fikebook.aspx

Survey Request
DCNR requests a survey for the following species:

Actaea podocarpa (Mountain Bugbane) locally documented in rich moist woods within stream valleys;
prefers rich moist wooded slopes and coves in the mountains; flowers in August

Amelanchier canadensis (Serviceberry): locally documented on three roadside areas—prefers moist woods
and swamps—flowers mid April — mid May, fruits June — early July

Amelanchier humilis (Low Serviceberry) locally documented on a steep rocky shrubby hillside; prefers
dry open high ground and bluffs; flowers April — mid May; fruits June — early July

Amelanchier sanguinea (Roundleaf Serviceberry) locally documented on a steep rocky shrubby hillside;
prefers open woods, rocky slopes, and barrens; flowers mid April — late May; fruits June — early July

Andropogon gyrans (Elliott’s Beardgrass) locally documented in an old field on a north facing slope and
also in a grassy power line cut in E20—prefers dry or moist fields or open woods-flowers in September —
October

Arabis patens (Spreading Rockcress) locally documented on a rocky wooded limestone slope; prefers
moist rocky woods; flowers April — July

Bartonia paniculata (Screw-stem) locally documented in an opening on the uphill side of the maintenance
road—prefers bogs and peaty lake margins-flowers from August-October

Bouteloua curtipendula (Tall Gramma)-locally documented in a small prairie serpentine barren with
scattered Juniperus virginiana—prefers serpentine barrens, dry calcareous openings, and other dry, rocky, or
sandy sites—flowers August-September

Desmodium nuttallii (Nuttall’s Tick-trefoil) locally documented on a NE-facing slope in partial light with
dry-mesic moisture in middle of pipeline; prefers open woods and edges; flowers July-September

Dicanthelium scoparium (Velvety Panic-grass) locally documented on the crest, mid-slope and lower-
slope of an open meadow—prefers moist meadows and swales—vernal terminal panicles May-early July, or
late summer or early fall

Ellisia nyctelea (Ellisia): locally documented in a sand bar with no woody vegetation; prefers damp, shady
stream banks with rich alluvial soils and sometimes in disturbed ground

Euthamia tenuifolia (Grass-leaved Goldenrod) locally documented in a powerline ROW with woods on
both sides—prefers moist sandy or clayey fields-flowers in July—October

Gentiana saponaria (Soapwort Gentian) locally documented on a flat slope in shaded light with moist to
saturated moisture; prefers moist open woods, roadsides and swamps; flowers in September — October

Juncus biflorus (Grass-leaved Rush); locally documented on open marshy ground in bottomland along
river; prefers open woods, boggy fields, gravel pits, and ditches; fruits July to early November
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Juncus torreyi (Torrey’s Rush): locally documented in abandoned sand mine pits and stone quarry
wetlands; prefers muddy or sandy shores, strip mine areas, swales, and ditches; flowers and fruits early
summer — fall

Leucothoe racemosa (Swamp Dog-hobble); locally documented in a youngish poorly drained wet woods
with sweet gum and a sparse understory; prefers wet woods and thickets

Lycopodiella margueritae (Marguerite’s Clubmoss): locally documented along stream edges associated
with abandoned coal strip mines and damp sandy open ground within abandoned sand mines; prefers bogs
and moist acidic soils; deciduous, sporulates July — October

Oenothera argillicola (Shale-barren Evening-primrose) locally documented on a riverside shale barren;
prefers shale barrens; flowers July — September

Oxypolis rigidior (Stiff Cowbane) locally documented in a wedge of woods between road and a ROW
with a small stream-—prefers swamps, bogs, sedge meadows, sandy shores, and abandoned railroad beds—
flowers from August — September

Packera anonyma (Plain Ragwort) locally documented in a small attractive serpentine prairie; prefers dry
fields, open woods, and serpentine barrens; flowers May—September

Phemeranthus teretifolius (Round-leaved Fame Flower) locally documented in a small attractive
serpentine prairie; prefers serpentine barrens; flowers late June-July and flowers are known to remain open
only for a few hours

Poa autumnalis (Autumn Bluegrass) locally documented floodplain woods, open at ground, with alluvial
soils—prefers moist woods—flowers in late May-June

Poa paludigena (Bog Bluegrass) locally documented in a scrub shrub/red maple sapling wetland—prefers
boggy woods and swamps—flowers late May-June

Quercus phellos (Willow Oak) locally documented in a coastal plain forest; prefers moist to wet woods
within Coastal Plain forests in SE PA; survey during growing season before leaf fall

Rotala ramosior (Tooth-cup) locally documented in a floodplain of Yellow Breeches Creek; prefers wet
sandy shores and other swampy open grounds

Spiranthes vernalis (Spring Ladies’-tresses): locally documented in a grassy opening in an old field
remnant in young sweet gum-red maple woods—prefers moist, open sandy soils and serpentine barrens—
flowers in May — August

Symphyotrichum depauperatum (Serpentine Aster) locally documented in an open serpentine barren;
prefers open areas of serpentine barrens; flowers August—October

Thalictrum coriaceum (Thick-leaved Meadow-rue) locally documented on wooded slopes; prefers rich
rocky woods, thickets, moist alluviums; flowers late May — June

Trifolium virginicum (Kate’s Mountain Clover) locally documented on a riverside shale barren; prefers
shale barrens; flowers May — August

Trillium cernuum (Nodding Trillium) locally documented on a moist, lower slope: prefers moist woods,
also documented in a mesic hardwood forest in E19; flowers April-May

Woodwardia areolata (Netted Chainfern) locally documented in a small artificial pond in the woods with
little herbaceous vegetation, in E19 the plant was found in the eastern edge of a seep; prefers moist or wet
woods and acidic bogs; deciduous fern, sporulates July-September

Zizania aquatica (Indian Wild-rice) locally documented in a 2 acre monoculture marsh in the wettest area
of the marsh—prefers tidal and non-tidal marshes—flowers in late May — early September
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v" A survey for the above species should be conducted by a qualified botanist at the appropriate time of year and then
submitted to our office for review. Your botanist should carefully review the new DCNR Botanical Survey
Protocols available at http://www.gis.dcnr.state.pa.us/hgis-er/Login.aspX. These protocols are recommended to
ensure that the all necessary information is collected and that survey reports are prepared properly. It is the
expectation of DCNR that these protocols will be followed when conducting surveys for species under our
jurisdiction.

v Your botanist should fill out the field survey form while performing their survey: http://www.gis.dcnr.state.pa.us/hgis-
er/hgis/2012%20DCNR%20Field%20Survey%20Form.pdf. Contact our office prior to the survey for detailed
information about the species, or for a list of qualified surveyors.

v" Any target and non-target state-listed species found during the site visit should be reported to our office. Mitigation
measures and monitoring may be requested if species or communities of special concern are found on or adjacent to
site.

v If the land type(s) does not exist on site, a survey may not be necessary; please submit a habitat assessment report
which describes the current land cover, habitat types, and species found on site.

IMPORTANT:

To assist with your botanical survey efforts, we are providing shapefiles of Areas of Concern (AOCs). These
polygons are based on known locations or potential habitat of DCNR-regulated species or natural communities.
Required surveys may be restricted to these AOCs. The survey may be further refined to suitable habitat within
areas of anticipated disturbance. For example, if work is restricted to an existing open right-of-way, a survey for a
forest-dwelling species would be unnecessary.

Plant communities and species that lack a currently listed or proposed conservation status are not required for
survey. Surveys for these communities and species are voluntary. This applies to Red-cedar — Mixed Hardwood
Rich Shale Woodland.

This response represents the most up-to-date review of the PNDI data files and is valid for two (2) years only. If
project plans change or more information on listed or proposed species becomes available, our determination may
be reconsidered. Should the proposed work continue beyond the period covered by this letter, please resubmit the
project to this agency as an “Update” (including an updated PNDI receipt, project narrative and accurate map). As a
reminder, this finding applies to potential impacts under DCNR’s jurisdiction only. Visit the PNHP website for
directions on contacting the Commonwealth’s other resource agencies for environmental review.

Should you have any questions or concerns, please contact Ecological Information Specialists, Jason
Ryndock (717-705-2822; c-jryndock@pa.gov) or Frederick Sechler (717-705-2823; c-frsechle@pa.gov).

Sincerely,

R d. B

Rebecca H. Bowen, Section Chief
Bureau of Forestry, Ecological Services Section
Pennsylvania Natural Heritage Program


http://www.gis.dcnr.state.pa.us/hgis-er/Login.aspx
http://www.gis.dcnr.state.pa.us/hgis-er/hgis/2012%20DCNR%20Field%20Survey%20Form.pdf
http://www.gis.dcnr.state.pa.us/hgis-er/hgis/2012%20DCNR%20Field%20Survey%20Form.pdf
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DEPARTMENT OF CONSERVATION
AND NATURAL RESOURCES

BUREAU OF FORESTRY

March 13, 2014

Preston Smith
Tetra Tech

661 Andersen Drive
Pittsburgh, PA 15220

Email: preston.smith@tetratech.com

Re: UPDATE — PA Pipeline Project (Sunoco Mariner East 2 Pipeline)

Trans-Pennsylvania

Dear Mr. Smith,

PNDI Number: 22275

Thank you for the submission of the Pennsylvania Natural Diversity Inventory (PNDI) Environmental Review
Project Number 22275 for review. PA Department of Conservation and Natural Resources screened this project for
potential impacts to species and resources of concern under DCNR’s responsibility, which includes plants,
terrestrial invertebrates, natural communities, and geologic features only.

Potential Impact Anticipated

PNDI records indicate species or resources under DCNR’s jurisdiction are located in the project vicinity. Based on
a detailed PNDI review, DCNR determined potential impacts to the following threatened or endangered species or
species of special concern. (NOTE: E10" of this update was deleted during review)

Plant Species of Concern:

Scientific Name Common Name PA Current Status | PA Proposed Status | AOC (West and East)

Actaea podocarpa Mountain Bugbane Threatened Rare wi1'

Amelanchier canadensis Serviceberry Not listed Endangered E21'

Amelanchier humilis Low Serviceberry Undetermined Endangered w3’

Amelanchier sanguinea Roundleaf Serviceberry Undetermined Endangered w3’

Andropogon gyrans Elliott's Bluestem Not listed Rare E15' E16', E19', E20'

Arabis patens Spreading Rockcress Not Listed Threatened W5’

Bartonia paniculata Screw-stem Not listed Rare E21'

Bouteloua curtipendula Tall Gramma Threatened Threatened E5'

Dicanthelium scoparium Velvety Panic-grass Endangered Endangered E18'

Desmodium nuttallii Nuttall’s Tick Trefoil Unlisted Threatened E21'

Ellisia nyctelea Ellisia Threatened Threatened E12" E14"

Euthamia tenuifolia Grass-leaved goldenrod Threatened Endangered E21'

Gentiana saponaria Soapwort Gentian Undetermined Endangered E23'

Juncus torreyi Torrey’s Rush Threatened Rare w4'

Leucothoe racemosa Swamp Dog-Hobble Undetermined Threatened E24'

Lycopodiella margueritae Marguerite’s Clubmoss Not Listed Endangered w4’

Oenothera argillicola Shale-barren Evening-primrose | Threatened Threatened we'

Oxypolis rigidior Stiff Cowbane Undetermined Threatened E21'

Packera anonyma Plain ragwort Threatened Threatened E5'

Phemeranthus teretifolius Round-leaved Fame-Flower Threatened Threatened E4'

Poa autumnalis Autumn Bluegrass Endangered Endangered E3' E21' E23'

Poa paludigena Bog Bluegrass Threatened Rare El’

Quercus phellos Willow Oak Endangered Endangered E25'

Rotala ramosior Tooth-cup Rare Rare E11'

Spiranthes vernalis Spring Ladies’-Tresses Endangered Endangered E22'
conserve sustain enjoy

P.O. Box 8552, Harrisburg, PA 17015-8552 717-787-3444 (fax) 717-772-0271
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Thalictrum coriaceum Thick-leaved Meadow-rue Endangered Threatened w5’
Tipularia discolor Cranefly Orchid Rare Rare E17'
Trifolium virginicum Kate’s Mountain Clover Endangered Endangered we'
Trillium cernuum Nodding Trillium Not listed Threatened E1', E2" E4" E21"
Woodwardia areolata Netted chain fern Unlisted Threatened E2" E19'
Zizania aquatica Indian Wild Rice Rare Rare E6',E7',E8' E9', E11’
Communities of Concern:
Community Global Rank State Rank AOC
Red-cedar Mixed Hardwood Rich Shale Woodland GNR S1S2 (wWe"

Please see the following resource for more information on these plant communities:
http://www.naturalheritage.state.pa.us/fikebook.aspx

Survey Request
DCNR requests a survey for the following species:

Actaea podocarpa (Mountain Bugbane) locally documented in rich moist woods within stream valleys;
prefers rich moist wooded slopes and coves in the mountains; flowers in August

Amelanchier canadensis (Serviceberry): locally documented on three roadside areas—prefers moist woods
and swamps—flowers mid April — mid May, fruits June — early July

Amelanchier humilis (Low Serviceberry) locally documented on a steep rocky shrubby hillside; prefers
dry open high ground and bluffs; flowers April — mid May; fruits June — early July

Amelanchier sanguinea (Roundleaf Serviceberry) locally documented on a steep rocky shrubby hillside;
prefers open woods, rocky slopes, and barrens; flowers mid April — late May; fruits June — early July

Andropogon gyrans (Elliott’s Beardgrass) locally documented in an old field on a north facing slope and
also in a grassy power line cut in E20—prefers dry or moist fields or open woods-flowers in September —
October

Arabis patens (Spreading Rockcress) locally documented on a rocky wooded limestone slope; prefers
moist rocky woods; flowers April — July

Bartonia paniculata (Screw-stem) locally documented in an opening on the uphill side of the maintenance
road—prefers bogs and peaty lake margins-flowers from August-October

Bouteloua curtipendula (Tall Gramma)-locally documented in a small prairie serpentine barren with
scattered Juniperus virginiana—prefers serpentine barrens, dry calcareous openings, and other dry, rocky, or
sandy sites—flowers August-September

Desmodium nuttallii (Nuttall’s Tick-trefoil) locally documented on a NE-facing slope in partial light with
dry-mesic moisture in middle of pipeline; prefers open woods and edges; flowers July-September

Dicanthelium scoparium (Velvety Panic-grass) locally documented on the crest, mid-slope and lower-
slope of an open meadow—prefers moist meadows and swales—vernal terminal panicles May-early July, or
late summer or early fall

Ellisia nyctelea (Ellisia): locally documented in a sand bar with no woody vegetation; prefers damp, shady
stream banks with rich alluvial soils and sometimes in disturbed ground

Euthamia tenuifolia (Grass-leaved Goldenrod) locally documented in a powerline ROW with woods on
both sides—prefers moist sandy or clayey fields-flowers in July—October

Gentiana saponaria (Soapwort Gentian) locally documented on a flat slope in shaded light with moist to
saturated moisture; prefers moist open woods, roadsides and swamps; flowers in September — October

Juncus biflorus (Grass-leaved Rush); locally documented on open marshy ground in bottomland along
river; prefers open woods, boggy fields, gravel pits, and ditches; fruits July to early November


http://www.naturalheritage.state.pa.us/fikebook.aspx
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Juncus torreyi (Torrey’s Rush): locally documented in abandoned sand mine pits and stone quarry
wetlands; prefers muddy or sandy shores, strip mine areas, swales, and ditches; flowers and fruits early
summer — fall

Leucothoe racemosa (Swamp Dog-hobble); locally documented in a youngish poorly drained wet woods
with sweet gum and a sparse understory; prefers wet woods and thickets

Lycopodiella margueritae (Marguerite’s Clubmoss): locally documented along stream edges associated
with abandoned coal strip mines and damp sandy open ground within abandoned sand mines; prefers bogs
and moist acidic soils; deciduous, sporulates July — October

Oenothera argillicola (Shale-barren Evening-primrose) locally documented on a riverside shale barren;
prefers shale barrens; flowers July — September

Oxypolis rigidior (Stiff Cowbane) locally documented in a wedge of woods between road and a ROW
with a small stream—prefers swamps, bogs, sedge meadows, sandy shores, and abandoned railroad beds—
flowers from August — September

Packera anonyma (Plain Ragwort) locally documented in a small attractive serpentine prairie; prefers dry
fields, open woods, and serpentine barrens; flowers May—September

Phemeranthus teretifolius (Round-leaved Fame Flower) locally documented in a small attractive
serpentine prairie; prefers serpentine barrens; flowers late June-July and flowers are known to remain open
only for a few hours

Poa autumnalis (Autumn Bluegrass) locally documented floodplain woods, open at ground, with alluvial
soils—prefers moist woods—flowers in late May-June

Poa paludigena (Bog Bluegrass) locally documented in a scrub shrub/red maple sapling wetland—prefers
boggy woods and swamps—flowers late May-June

Quercus phellos (Willow Oak) locally documented in a coastal plain forest; prefers moist to wet woods
within Coastal Plain forests in SE PA; survey during growing season before leaf fall

Rotala ramosior (Tooth-cup) locally documented in a floodplain of Yellow Breeches Creek; prefers wet
sandy shores and other swampy open grounds

Spiranthes vernalis (Spring Ladies’-tresses): locally documented in a grassy opening in an old field
remnant in young sweet gum-red maple woods—prefers moist, open sandy soils and serpentine barrens—
flowers in May — August

Symphyotrichum depauperatum (Serpentine Aster) locally documented in an open serpentine barren;
prefers open areas of serpentine barrens; flowers August—October

Thalictrum coriaceum (Thick-leaved Meadow-rue) locally documented on wooded slopes; prefers rich
rocky woods, thickets, moist alluviums; flowers late May — June

Trifolium virginicum (Kate’s Mountain Clover) locally documented on a riverside shale barren; prefers
shale barrens; flowers May — August

Trillium cernuum (Nodding Trillium) locally documented on a moist, lower slope: prefers moist woods,
also documented in a mesic hardwood forest in E19; flowers April-May

Woodwardia areolata (Netted Chainfern) locally documented in a small artificial pond in the woods with
little herbaceous vegetation, in E19 the plant was found in the eastern edge of a seep; prefers moist or wet
woods and acidic bogs; deciduous fern, sporulates July-September

Zizania aquatica (Indian Wild-rice) locally documented in a 2 acre monoculture marsh in the wettest area
of the marsh—prefers tidal and non-tidal marshes—flowers in late May — early September

P.O. Box 8552, Harrisburg, PA 17015-8552 717-787-3444 (fax) 717-772-0271
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v" Asurvey for the above species should be conducted by a qualified botanist at the appropriate time of year and then
submitted to our office for review. Your botanist should carefully review the new DCNR Botanical Survey
Protocols available at http://www.gis.dcnr.state.pa.us/hgis-er/Login.aspX. These protocols are recommended to
ensure that the all necessary information is collected and that survey reports are prepared properly. It is the
expectation of DCNR that these protocols will be followed when conducting surveys for species under our
jurisdiction.

v Your botanist should fill out the field survey form while performing their survey: http://www.gis.dcnr.state.pa.us/hgis-
er/hqis/2012%20DCNR%20Field%20Survey%20Form.pdf. Contact our office prior to the survey for detailed
information about the species, or for a list of qualified surveyors.

v" Any target and non-target state-listed species found during the site visit should be reported to our office. Mitigation
measures and monitoring may be requested if species or communities of special concern are found on or adjacent to
site.

v If the land type(s) does not exist on site, a survey may not be necessary; please submit a habitat assessment report
which describes the current land cover, habitat types, and species found on site.

IMPORTANT:

To assist with your botanical survey efforts, we are providing shapefiles of Areas of Concern (AOCs). These
polygons are based on known locations or potential habitat of DCNR-regulated species or natural communities.
Required surveys may be restricted to these AOCs. The survey may be further refined to suitable habitat within
areas of anticipated disturbance. For example, if work is restricted to an existing open right-of-way, a survey for a
forest-dwelling species would be unnecessary.

Plant communities and species that lack a currently listed or proposed conservation status are not required for
survey. Surveys for these communities and species are voluntary. This applies to Red-cedar — Mixed Hardwood
Rich Shale Woodland.

This response represents the most up-to-date review of the PNDI data files and is valid for two (2) years only. If
project plans change or more information on listed or proposed species becomes available, our determination may
be reconsidered. Should the proposed work continue beyond the period covered by this letter, please resubmit the
project to this agency as an “Update” (including an updated PNDI receipt, project narrative and accurate map). As a
reminder, this finding applies to potential impacts under DCNR’s jurisdiction only. Visit the PNHP website for
directions on contacting the Commonwealth’s other resource agencies for environmental review.

Should you have any questions or concerns, please contact Ecological Information Specialists, Jason
Ryndock (717-705-2822; c-jryndock@pa.gov) or Frederick Sechler (717-705-2823; c-frsechle@pa.gov).

Sincerely,

R d. B

Rebecca H. Bowen, Section Chief
Bureau of Forestry, Ecological Services Section
Pennsylvania Natural Heritage Program


http://www.gis.dcnr.state.pa.us/hgis-er/Login.aspx
http://www.gis.dcnr.state.pa.us/hgis-er/hgis/2012%20DCNR%20Field%20Survey%20Form.pdf
http://www.gis.dcnr.state.pa.us/hgis-er/hgis/2012%20DCNR%20Field%20Survey%20Form.pdf
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DEPARTMENT OF CONSERVATION
AND NATURAL RESOURCES

BUREAU OF FORESTRY

March 26, 2015 PNDI Number: 22424

Preston Smith

Tetra Tech, Inc.

661 Andersen Drive, Foster Plaza No. 7

Pittsburgh, PA 15220

Email: preston.smith@tetratech.com (hard copy will not follow)

Re: Sunoco Pipeline, L.P. - Ohio Pipeline Project (previously part of the Mariner East 2 Pipeline Project)
Washington County, PA

Dear Mr. Smith,

Thank you for the submission of your field survey for Pennsylvania Natural Diversity Inventory (PNDI) Environmental
Review Large Project Number 22424 for review (previously part of the Mariner East 2 Pipeline Project, PNDI 22275). PA
Department of Conservation and Natural Resources screened this project for potential impacts to species and resources under
DCNR’s responsibility, which includes plants, terrestrial invertebrates, natural communities, and geologic features only.

No Impact Anticipated as per Survey (with Avoidance Measure)

PNDI records indicate species or resources under DCNR’s jurisdiction are located in the vicinity of the project. DCNR
requested a botanical survey for Carex shortiana (Short’s sedge) on January 30, 2014. A survey was conducted by Tetra Tech
on May 21 and October 10, 2014. Two populations of Short’s sedge were documented within the proposed pipeline corridor.

Sunoco Pipeline has agreed to alter the limit-of-disturbance, moving the proposed route slightly south of the Short’s
sedge populations in an effort to avoid direct impacts. With the addition of this avoidance measure, DCNR has
determined that no impact is likely.

This response represents the most up-to-date review of the PNDI data files and is valid for two (2) years only. If project plans
change or more information on listed or proposed species becomes available, our determination may be reconsidered. Should
the proposed work continue beyond the period covered by this letter, please resubmit the project to this agency as an “Update”
(including an updated PNDI receipt, project narrative and accurate map). As a reminder, this finding applies to potential
impacts under DCNR’s jurisdiction only. Visit the PNHP website for directions on contacting the Commonwealth’s other
resource agencies for environmental review.

Should you have any questions or concerns, please contact Jason Ryndock, Ecological Information Specialist, by phone
(717-705-2822) or via email (c-jryndock@pa.gov).

Sincerely,

R . B

Rebecca H. Bowen, Section Chief
Bureau of Forestry, Ecological Services Section
Pennsylvania Natural Heritage Program

conserve sustain enjoy

P.O. Box 8552, Harrisburg, PA 17015-8552 717-787-3444 (fax) 717-772-0271

An Equal Opportunity Employer dcnr.state.pa.us Printed on Recycled Paper
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AND NATURAL RESOURCES

BUREAU OF FORESTRY

July 22, 2013 PNDI Large Project Number: 22132

Sandy Lare

Tetra Tech, Inc.

285 Ellicott Street

Buffalo, NY 14203

Email: sandy.lare@tetratech.com (hard copy not to follow)

Re: Sunoco Logistics L.P. SXL
Mariner East Project
Multiple Townships, Allegheny, Washington, and Westmoreland Counties, PA

Dear Ms. Lare,

Thank you for the submission of the Pennsylvania Natural Diversity Inventory (PNDI) Environmental Review
Large Project Number 22132 for review. PA Department of Conservation and Natural Resources screened this
project for potential impacts to species and resources of concern under DCNR’s responsibility, which includes
plants, terrestrial invertebrates, natural communities, and geologic features only.

No Impact Anticipated per botanical survey

PNDI records indicate species or resources under DCNR’s jurisdiction are located in the vicinity of the project. A
botanical survey was requested for Trillium nivale (snow trillium), Baptisia australis (blue false indigo), lodanthus
pinnatifidus (purple rocket), Trillium x 1 (a trillium), Juncus torreyi (Torrey’s rush), Passiflora lutea (Passiflora
lutea), and Smallanthus uvedalius (leaf-cup). A voluntary observation survey was requested for Erythronium
albidum (white trout-lily), which has an undetermined and unlisted status in Pennsylvania. Botanical surveys were
conducted by Tetra Tech, Inc. from April 16, 2013 to July 8, 2013 at the project site. None of the target plant
species of concern or any other listed PA plant species of concern were found during the botanical surveys.
However, a population of E. albidum was found within habitat area 36, and voluntary best management practices
will be utilized when possible to minimize impacts to this population. In addition, a suspected individual of
Cardamine maxima (large toothwort) was found early in the growing season, but was later identified as Cardamine
diphylla (toothwort). Therefore, based on the information you submitted concerning the nature of the project, the
immediate location, and the botanical survey, DCNR has determined that no impact is likely. No further
coordination with our agency is needed for this project.

This response represents the most up-to-date review of the PNDI data files and is valid for two years only. If
project plans change or more information on listed or proposed species becomes available, our determination may
be reconsidered. For PNDI project updates, please see the PNHP website at www.naturalheritage.state.pa.us for
guidance. As a reminder, this finding applies to potential impacts under DCNR’s jurisdiction only. Visit the PNHP
website for directions on contacting the Commonwealth’s other resource agencies for environmental review.
Should you have any questions or concerns, please don’t hesitate to contact me at 717.705.2819 or c-
frsechle@pa.gov.

P.O. Box 8552, Harrisburg, PA 17015-8552 717-787-3444 (fax) 717-772-0271


mailto:sandy.lare@tetratech.com
http://www.naturalheritage.state.pa.us/
mailto:c-frsechle@pa.gov
mailto:c-frsechle@pa.gov

PNDI Large Project Number: 22132

Sincerely,

W T lien B Boeen

Rebecca H. Bowen, Section Chief
Pennsylvania Natural Heritage Program
Bureau of Forestry, Ecological Services Section

Frederick C. Sechler, Jr, Ecological Information Specialist
Pennsylvania Natural Heritage Program
Bureau of Forestry, Ecological Services Section

P.O. Box 8552, Harrisburg, PA 17015-8552 717-787-3444 (fax) 717-772-0271
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DEPARTMENT OF CONSERVATION
AND NATURAL RESOURCES

BUREAU OF FORESTRY
March 5, 2013 PNDI Number: 22132 (Update 22007)

Sandy Lare
Tetratech, Inc.
Fax 716-849-9420

Re: Sunoco Logistics L.P. SXL
Mariner East Project
Allegheny, Washington and Westmoreland Counties, PA

Dear Ms. Lare,

Thank you for the submission of the Pennsylvania Natural Diversity Inventory (PNDI) Environmental Review
Receipt Number 22132 for review. PA Department of Conservation and Natural Resources screened this project
for potential impacts to species and resources under DCNR’s responsibility, which includes plants, terrestrial
invertebrates, natural communities, and geologic features only.

Potential Impact Anticipated

PNDI records indicate species or resources under DCNR’s jurisdiction are located in the project vicinity. Based on
a detailed PNDI review, DCNR determined potential impacts to the following threatened or endangered species or
species of special concern. Please note our new survey protocols are available at
http://www.gis.dcnr.state.pa.us/hgis-er/Login.aspx .

Survey Request
DCNR requests a survey for the attached species list:

e Asurvey for the attached species should be conducted by a qualified botanist at the appropriate time of
year and then submitted to our office for review. Your botanist should carefully review the new DCNR
Botanical Survey Protocols available at http://www.gis.dcnr.state.pa.us/hgis-er/Login.aspx. These
protocols are recommended to ensure that the all necessary information is collected and that survey
reports are prepared properly. It is the expectation of DCNR that these protocols will be followed
when conducting surveys for species under our jurisdiction.

e Your botanist should fill out the field survey form while performing their survey:
http://www.gis.dcnr.state.pa.us/hgis-er/hgis/Internet%20Field%20Survey%20Form_2007.pdf. Contact our
office prior to the survey for detailed information about the species, or for a list of qualified surveyors.

e Any target and non-target state-listed species found during the site visit should be reported to our office.
Mitigation measures and monitoring may be requested if species or communities of special concern are
found on or adjacent to site.

o If the land type(s) does not exist onsite a survey may not be necessary; please submit a habitat assessment
report which describes the current land cover, habitat types and species found onsite.

Conservation Measure—\Voluntary Action
The following species is currently Tenatively Undetermined in PA and therefore, is not a target species for a
survey. However, because of its ecological significance, please note if this species is identified during the
required survey and avoid potential impacts to this species.

e Erythronium albidum—moist woods and rich slopes, especially on limestone; flowers April-May

P.O. Box 8552, Harrisburg, PA 17015-8552 717-787-3444 (fax) 717-772-0271



October 16, 2012 PNDI Number: 22132 (Update 22007)

This response represents the most up-to-date review of the PNDI data files and is valid for two years only. If project
plans change or more information on listed or proposed species becomes available, our determination may be
reconsidered. For PNDI project updates, please see the PNHP website at www.naturalheritage.state.pa.us for
guidance. As a reminder, this finding applies to potential impacts under DCNR’s jurisdiction only. Visit the PNHP
website for directions on contacting the Commonwealth’s other resource agencies for environmental review.
Should you have any questions or concerns, please don’t hesitate to contact me at 717.705.2823 or c-
arohrbau@pa.gov.

Sincerely,

S —=. Rolcen . B
Andrew Rohrbaugh, Environmental Review Manager Rebecca H. Bowen, Section Chief )
Bureau of Forestry, Ecological Services Section Bureau of Forestry, Ecological Services Section
Pennsylvania Natural Heritage Program Pennsylvania Natural Heritage Program

P.O. Box 8552, Harrisburg, PA 17015-8552 717-787-3444 (fax) 717-772-0271



PNDI 22132
Species of Special Concern near Sunoco Logistics Mariner East Project Phase 1

Sheets 3, 6
Please conduct a survey for the following species during an appropriate time of year:
Common Proposed PA Wetland
Scientific Name |Name PA Status Status Indicator  |Habitat Survey Period
flowers late
Trillium nivale |Snow Trillium |Rare Rare n/a moist woods |March -April

Please note if the following species of concern are observed during the required survey:

Common Proposed PA Wetland
Scientific Name |Name PA Status Status Indicator |Habitat Survey Period
moist woods
and rich
slopes,
Erythronium Tentatively especially on [flowers April -
albidum White Trout-lily|None Undetermined |FACU limestone May




PNDI 22132

Species of Special Concern near Sunoco Logistics Mariner East Project Phase 1

Sheet 5
Please conduct a survey for the following species during an appropriate time of year:
Common Proposed PA Wetland
Scientific Name |Name PA Status Status Indicator  |Habitat Survey Period
open woods,
stream banks
Baptisia Blue False- and sandy flowers May-
australis indigo None Threatened n/a floodplains June
moist alluvial
woods and
lodanthus wooded flowers May-
pinnatifidus Purple Rocket [Endangered |Endangered FACW slopes June
flowers late
Trillium nivale |Snow Trillium |Rare Rare n/a moist woods |March -April
flowers late
Trillium x 1 Threatened moist woods |March -April

Please note if the following species of concern are observed durin

g the required survey:

Common Proposed PA Wetland
Scientific Name |Name PA Status Status Indicator  |Habitat Survey Period
moist woods
and rich
slopes,
Erythronium Tentatively especially on |flowers April -
albidum White Trout-lily|None Undetermined |FACU limestone May




PNDI 22132

Species of Special Concern near Sunoco Logistics Mariner East Project Phase 1

Sheets 7, 8
Please conduct a survey for the following species during an appropriate time of year:
Common Proposed PA Wetland
Scientific Name |Name PA Status Status Indicator  |Habitat Survey Period
rich shaded
woods and on
rocky
Delphinium limestone flowers July -
exaltatum Tall Larkspur  |Endangered |Endangered n/a bluffs August
moist alluvial
woods and
lodanthus wooded flowers May-
pinnatifidus Purple Rocket [Endangered |Endangered FACW slopes June
muddy or
sandy shores,
strip mine
areas, swales |flowers/fruits
Juncus torreyi |Torrey's Rush |Threatened |Rare FACW or ditches Summer
moist stream
Passiflora lutea |Passion-flower [Endangered |Threatened n/a bank thickets |flowers July
ravines,
thickets and
Smallanthus river or stream|flowers July-
uvedalius Leaf-cup None Rare n/a banks September
flowers late
Trillium nivale |Snow Trillium |Rare Rare n/a moist woods |March-April

Please note if the following species of concern are observed during the required survey:

Common Proposed PA Wetland
Scientific Name |Name PA Status Status Indicator |Habitat Survey Period
moist woods
and rich
slopes,
Erythronium Tentatively especially on [flowers April -
albidum White Trout-lily|None Undetermined |FACU limestone May




APPENDIX B
Mariner East 1 - Houston to Delmont
Botanical Report Submittal - 2013

Note: Appendix B the Mariner East 1 Botanical Report does not cover AOC W16 and is
omitted from this document; however it is available upon request.

Tetra Tech






APPENDIX C
Figures

Figure 1 USGS Project Location Map
Figures 2-Index-1 to 2-Index-19 USGS Project Index Maps

Figures 2-1to 2-72 Aerial Habitat Maps [Arranged by AOC]

Note: Appendix C has been modified to only include AOC W16 maps at Raystown Lake

Tetra Tech
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FIGURE 1
USGS PROJECT LOCATION MAP

PENNSYLVANIA PIPELINE PROJECT
SUNOCO LOGISTICS, L.P.
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PENNPIPELIN
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1) Aerial photograph provided by ESRI's ArcGIS

Online World Imagery map service (© 2011 ESRI and
-1 its data suppliers).

2) Quadrangles being displayed:
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Pennsylvania Pipeline Project

Tetra Tech

Table 1.

Plant Species of Special Concern:

Scientific Name

Common Name

PA Current Status

PA Proposed

AOC (West and East)

Survey Conducted?

Status
Actaea podocarpa Mountain Bugbane Threatened Rare W10, W11, ALT W1 Yes
Amelanchier humilis Low Serviceberry Undetermined Endangered W12, ALT W3 Yes
Amelanchier sanguinea Roundleaf Serviceberry |Undetermined Endangered W12, ALT W3 Yes
Antennaria virginica Shale Barren Pussytoes |Not Listed Rare w14 Yes
Arabis patens Spreading Rockcress Not Listed Threatened W15, ALT W5 Yes
Asplenium pinnatifidum Lobed Spleenwort Not Listed Rare W6 NS - ME1
Astragalus canadensis Canadian Milkvetch Not Listed Undetermined W6 NS - ME1
Baptisia australis Blue False-indigo Not Listed Threatened W3 NS - ME1
Carex aquatilis Water Sedge Threatened Threatened E14 Yes
Carex shortiana Short’s Sedge Not Listed Rare W1, E1 W1 included in OPP Report
Delphinium exaltatum Tall Larkspur Endangered Endangered W6 NS — ME1
Desmodium nuttallii Nuttall's Tick Trefoil Unlisted Threatened E17 Yes
Dryopteris celsa Log Fern Unlisted Endangered E15 Yes
Ellisia nyctelea Ellisia Threatened Threatened E12, E13 Yes
Erythronium albidum White Trout-lily Not Listed Undetermined W3, W6 NS — ME1
Fimbristylis annua Annual Fimbry Threatened Threatened E18, E19, E21 E(;Lr?i’difl Outside Study
Gentiana saponaria Soapwort Gentian Undetermined Endangered E20 NS — Outside Corridor
lodanthus pinnatifidus Purple Rocket Endangered Endangered W3, W4, W6 NS - ME1
Juncus biflorus Grass-leaved Rush Undetermined Threatened ALT W2, E20 NS — Outside Corridor
Juncus torreyi Torrey’s Rush Threatened Rare W6, W11, W13, ALT W4 Survey of W13 & ALT W4
Leucothoe racemosa Swamp Dog-Hobble Undetermined Threatened E20 NS — Outside Corridor
Lycopodiella margueritae Marguerite’s Clubmoss |Not Listed Endangered W11, W13, ALT W4 Surveys of W13 & ALT W4
Oenothera argillicola ;:if{’l:”e” EVENING" - reatened Threatened W16, ALT W6 Yes
Opuntia humifusa (E:zittﬁrsn Prickly Pear- Rare Rare ES5, E6, E7, E8 Surveys of E6 & E8
Packera anonyma Plain ragwort Threatened Threatened E18, E19, E21 (I:Eolri difl Outside Study
Passiflora lutea Yellow Passion-flower Endangered Threatened W6 NS — ME1
Phemeranthus teretifolius ISI(()) wedr—leaved Fame- Threatned Threatned E18. E19, E21 (I:Eolr?i’ difl Outside Study
Penstemon canescens Beardtongue Not listed Undetermined E3, E4 Yes

Botanical Survey
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Pennsylvania Pipeline Project

Tetra Tech

Table 1.

Plant Species of Special Concern:

Scientific Name

Common Name

PA Current Status

PA Proposed

AOC (West and East)

Survey Conducted?

Status

Platanthera peramoena Purple-fringeless Orchid |Undetermined Threatened w9 Yes
Polygama polygala Racemed Milkwort Undetermined Endangered E2 Yes
Quercus phellos Willow Oak Endangered Endangered E20, E22 NS — Outside Corridor
Ribes missouriensis Missouri Gooseberry Endangered Endangered E3 Yes
Rotala ramosior Tooth-cup Rare Rare E9, E10, E11 Yes
Ruellia pedunculata Stalked wild-petunia Not listed Undetermined (E4) Yes - Voluntary Survey
Ruellia strepens Limestone Petunia Threatened Threatened E3, E4, E8 Yes
Smallanthus uvedalius Hairy Leafcup Not Listed Rare W6 NS - ME1
Solidago erecta Slender Goldenrod Endangered Endangered E6 Yes
Spiranthes lucida Shining Ladies’-tresses |Not Listed Threatened w9 Yes
j:&%lgglzz?m Serpentine Aster Threatened Threatened E18, E19, E21 E(;L::I dlifl Outside Study
Thalictrum coriaceum rll ln;ck-|eaved Meadow: Endangered Threatened W8, W15, ALT W5 Yes
Trifolium virginicum Kate’s Mountain Clover |Endangered Endangered W16, ALT W6 Yes
Trillium cernuum Nodding Trillium Not Listed Threatened E16 NS — Outside Corridor
Trillium nivale Snow Trillium Rare Rare W2, W5, W6, W7 NS - ME1
Woodwardia areolata Netted chain fern Unlisted Threatened E15 Yes

2
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Pennsylvania Pipeline Project

Table 2.

Communities of Concern:

Botanical Survey

August 2015

Community Global Rank| State Rank AOC Survey Conducted?
Red-cedar Mixed Hardwood Rich
Shale Woodland GNR S1S2 (W16, ALT W6) Yes - Voluntary Survey
Serpentine Grassland GNR S1 (E18, E19, W7) Yes - Voluntary Survey
Yellow Oak — Redbud Woodland GNR S2 (We6) NS — MEL1 - Voluntary Survey

Tetra Tech
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Pennsylvania Pipeline Project

Table 3.

Soils within the Surveyed Areas of Concern

Botanical Survey

August 2015

AOC | Soil Symbol | Mapped Soil Unit Soil Classification
Cumberland
Coarse-loamy, mixed, superactive, mesic Fluvaquentic

EOS8 Mf Middlebury soils Eutrudepts
EO8 BeC Berks shaly silt loam, 8 to 15 percent slopes Fine-loamy, mixed, mesic Aquic Hapludults

Weikert very channery silt loam, 3 to 8 percent
EO6 WeB slopes Fine-silty, mixed, superactive, mesic Typic Fragiaqualfs
EO8 BpB Blairton silt loam, 3 to 8 percent slopes Fine-silty, mixed, superactive, mesic Typic Fragiaqualfs
EO6 BeC Berks shaly silt loam, 8 to 15 percent slopes Fine-loamy, mixed, mesic Aquic Hapludults

Weikert very channery silt loam, 15 to 25
EO8 WeD percent slopes Fine-loamy, mixed, mesic Aquic Hapludults

Weikert very channery silt loam, 15 to 25
EO7 WeD percent slopes Fine-loamy, mixed, mesic Aquic Hapludults
EO6 BeB Berks channery silt loam, 3 to 8 percent slopes [|Fine-silty, mixed, superactive, mesic Typic Fragiaqualfs
EO4 BeB Berks channery silt loam, 3 to 8 percent slopes [Fine-silty, mixed, superactive, mesic Typic Fragiaqualfs

Weikert very channery silt loam, 15 to 25
EO3 WeD percent slopes Fine-loamy, mixed, mesic Aquic Hapludults

Weikert very channery silt loam, 8 to 15 percent
EO3 WeC slopes Fine-silty, mixed, superactive, mesic Typic Fragiaqualfs

Weikert very channery silt loam, 15 to 25
EO3 WeD percent slopes Fine-loamy, mixed, mesic Aquic Hapludults

Dauphin

E13 Lt Lindside silt loam Fine-silty, mixed, active, mesic Fluvaquentic Eutrudepts

Lewisberry gravelly sandy loam, 15 to 25
E13 LrD2 percent slopes, moderately eroded Coarse-loamy, mixed, semiactive, mesic Ultic Hapludalfs
E13 w Water

Huntingdon

W16 KIC Klinesville shaly silt loam, 8 to 15 percent slopes |Loamy-skeletal, mixed, active, mesic Lithic Dystrudepts
W16 BMF Berks-Weikert association, steep Loamy-skeletal, mixed, active, mesic Typic Dystrudepts

Tetra Tech
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Pennsylvania Pipeline Project

Table 3.

Soils within the Surveyed Areas of Concern

Botanical Survey

August 2015

AOC | Soil Symbol | Mapped Soil Unit Soil Classification
Huntingdon

W16 BkC Berks channery silt loam, 8 to 15 percent slopes [Loamy-skeletal, mixed, active, mesic Lithic Dystrudepts
W16 CaD Calvin shaly silt loam, 15 to 25 percent slopes  |Loamy-skeletal, mixed, active, mesic Typic Dystrudepts
W16 CaD Calvin shaly silt loam, 15 to 25 percent slopes  |Loamy-skeletal, mixed, active, mesic Typic Dystrudepts
W16 AbB Albrights silt loam, 3 to 8 percent slopes Fine-loamy, mixed, semiactive, mesic Aquic Fragiudalfs
W16 CaC Calvin shaly silt loam, 8 to 15 percent slopes Loamy-skeletal, mixed, active, mesic Typic Dystrudepts

Meckesville very stony silt loam, 8 to 25 percent
W16 MkD slopes Fine-loamy, mixed, active, mesic Typic Fragiudults
W16 CaD Calvin shaly silt loam, 15 to 25 percent slopes  |Loamy-skeletal, mixed, active, mesic Typic Dystrudepts
W16 CaB Calvin shaly silt loam, 3 to 8 percent slopes Loamy-skeletal, mixed, active, mesic Typic Dystrudepts
W16 ErB Ernest silt loam, 3 to 8 percent slopes Fine-loamy, mixed, superactive, mesic Aquic Fragiudults
W16 BMF Berks-Weikert association, steep Loamy-skeletal, mixed, active, mesic Typic Dystrudepts
W16 BMF Berks-Weikert association, steep Loamy-skeletal, mixed, active, mesic Typic Dystrudepts
W16 BMF Berks-Weikert association, steep Loamy-skeletal, mixed, active, mesic Typic Dystrudepts
W16 BkC Berks channery silt loam, 8 to 15 percent slopes [Loamy-skeletal, mixed, active, mesic Lithic Dystrudepts
W16 CaD Calvin shaly silt loam, 15 to 25 percent slopes  [Loamy-skeletal, mixed, active, mesic Typic Dystrudepts
W16 CaC Calvin shaly silt loam, 8 to 15 percent slopes Loamy-skeletal, mixed, active, mesic Typic Dystrudepts
W16 BMF Berks-Weikert association, steep Loamy-skeletal, mixed, active, mesic Typic Dystrudepts
W16 AbB Albrights silt loam, 3 to 8 percent slopes Fine-loamy, mixed, semiactive, mesic Aquic Fragiudalfs
W16 BMF Berks-Weikert association, steep Loamy-skeletal, mixed, active, mesic Typic Dystrudepts

Klinesville shaly silt loam, 15 to 25 percent
W16 KID slopes Loamy-skeletal, mixed, active, mesic Lithic Dystrudepts
W16 BMF Berks-Weikert association, steep Loamy-skeletal, mixed, active, mesic Typic Dystrudepts
W16 CaC Calvin shaly silt loam, 8 to 15 percent slopes Loamy-skeletal, mixed, active, mesic Typic Dystrudepts
W16 w Water

Indiana

W09 BkB Brinkerton silt loam, 3 to 8 percent slopes Fine-loamy, mixed, superactive, mesic Aquic Fragiudults

Shelocta-Gilpin channery silt loams, 25 to 75
W09 SxF percent slopes, very stony Fine-loamy, mixed, active, mesic Typic Hapludults

Tetra Tech
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Pennsylvania Pipeline Project

Table 4.

Habitat Suitability and Presence/Absence

Botanical Survey
August 2015

Area of Concern

PA DCNR

Habitat

Suitable Habitat Present®/ Plants Present

(AOC) AOC Notes Area Habitat Type Northing Easting Antennaria virginica
AOC W14 woodland habitat, H Broadleaf Terrestrial Woodland (BTW) 40.44045 -78.30706 None / No
acidic shale soils. I Broadleaf Terrestrial Forest (BTF) 40.43764 -78.30147 None / No
Area of Concern PA DCNR Habitat Habitat Type Northing Easting Suitable Habitat Present’/ Plants Present
(AOC) AOC Notes Area Arabis patens Thalictrum coriaceum
A Broadleaf Terrestrial Woodland (BTW) 40.43332 -78.29377 None / No None / No
B Broadleaf Terrestrial Forest (BTF) 40.43197 -78.28925 Poor / No None / No
C Coniferous - Broadleaf Terrestrial Forest (CBTF) 40.43100 -78.28598 None / No None / No
D Broadleaf Terrestrial Forest (BTF) 40.43275 -78.28076 Poor / No None / No
T. coriaceum E Broadleaf Terrestrial Forest (BTF) 40.43462 -78.27389 Moderate / No Poor / No
AOC W15 populatlo_n located F Broadleaf Terrestrial Woodland (BTW) 40.43364 -78.26860 Poor / No Poor / No
within project buffer; — -
& ALT W5H potential stony G Riverine Broadleaf Terrestrial Woodland (RBTW) 40.43298 -78.26640 None / No Good / No
woodland habitat. H Terrestrial Herbaceous Opening (THO) 40.42974 -78.25163 None / No None / No
| Broadleaf Terrestrial Forest (BTF) 40.42813 -78.24357 None / No Poor / No
J Broadleaf Terrestrial Woodland (BTW) 40.42631 -78.23554 None / No None / No
K Broadleaf Terrestrial Forest (BTF) 40.42418 -78.29616 Poor / No None / No
L Terrestrial Herbaceous Opening (THO) 40.41662 -78.30242 None / No None / No
Area of Concern PA DCNR Habitat Habitat Type Northing Easting Suitable Habitat Present’/ Plants Present
(AOC) AOC Notes Area Oenothera argillicol Trifolium virginicum
Al Terrestrial Herbaceous Opening (THO) 40.39579466620 -78.12882306560 None / No None / No
A2 Terrestrial Herbaceous-Shrub Opening (THO/TS) 40.39286 -78.11622 None / No None / No
A3 Terrestrial Herbaceous Opening (THO) 40.38515 -78.08220 Poor / No Poor / No
A4 Terrestrial Herbaceous Opening (THO) 40.38387 -78.07949 Poor / No Poor / No
A5 Terrestrial Herbaceous Opening (THO) 40.37220 -78.07320 Poor / No Poor / No
A6 Terrestrial Herbaceous Opening (THO) 40.36863 -78.06462 None / No None / No
B Palustrine Forested Wetland (PF) 40.39402 -78.12171 None / No None / No
C1 Broadleaf Terrestrial Forest (BTF) 40.39387 -78.12158 None / No None / No
Cc2 Broadleaf Terrestrial Forest (BTF) 40.37318 -78.07600 None / No None / No
D1 Mesic Broadleaf Woodland (MSB) 40.39666 -78.13235 None / No None / No
Potential steep shaly D2 Mesic Broadleaf Woodland (MSB) 40.39583 -78.13002 None / No None / No
AOC W16 h?/lk.)ltag *HReg-ced;r E Agriculture or Fallow Field (AG/FF) 40.39461 -78.12505 None / No None / No
& ALT W6 Ric;lxlezore:ltr _V;?vaey F Broadleaf Terrestrial Woodland (BTW) 40.37285 -78.07487 None / No None / No
voluntary. G Coniferous - Broadleaf Terrestrial Forest (CBTF) 40.38550 -78.08406 None / No None / No
H Palustrine Emergent Wetland (PE) 40.38131 -78.07898 None / No None / No
| Coniferous - Broadleaf Terrestrial Forest (CBTF) 40.37662 -78.08061 None / No None / No
J Palustrine Emergent Wetland (PE) 40.38099 -78.07941 None / No None / No
K Broadleaf Terrestrial Woodland (BTW) 40.40104 -78.12738 None / No None / No
L Coniferous - Broadleaf Terrestrial Forest (CBTF) 40.39994 -78.12897 None / No None / No
M Terrestrial Shrub Opening (TS) 40.39788 -78.13093 None / No None / No
N Broadleaf Terrestrial Forest (BTF) 40.39861 -78.13076 None / No None / No
(0] Terrestrial Herbaceous Opening (THO) 40.39924 -78.12981 Poor / No Poor / No
P Terrestrial Open Meadow (TOM) 40.38295 -78.07777 None / No None / No

*No (Red-cedar - Mixed Hardwood Rich Shale Woodland) Communities were observed within the evaluated survey area of AOC W16 & ALT W6.

Tetra Tech
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Pennsylvania Pipeline Project

Table 4.

Habitat Suitability and Presence/Absence

Botanical Survey
August 2015

Area of Concern PA DCNR Habitat Habitat Type Northing Easting Suitable Habitat Present’/ Plants Present
(AOC) AOC Notes Area Dryopteris celsa Woodwardia areolata
Potential habitat for . .
None / No None / No
these two fern A Terrestrial Herbaceous Opening (THO) 40.19992 -75.91138
AOC E15 species - moist .
woods B Broadleaf Terrestrial Forest (BTF) 4019983 75 91176 Poor / No Poor / No
Area of Concern PA DCNR Habitat Habitat Tvpe Northin Eastin Suitable Habitat Present’/ Plants Present
(AOC) AOC Notes Area yp 9 9 Desmodium nuttallii
AOC E17 occurrence of 40.09634 7574393
Desmodium nuttallii. B Broadleaf Terrestrial Forest (BTF) None / No
40.09627 -75.74344
Area of Concern PA DCNR Habitat Habitat Type Northing Easting Suitable Habitat Present’/ Plants Present
(AOC) AOC Notes Area Phemeranthus teretifolius |Packera anonyma Fimbristylis annua Symphyotrichum depauperatum
Originally there were
documented
occurences of these A Serpentine Grassland (SGL) *(Community of Concern) Good / No Good / No
species, but site
looks like its been
developed [at least 39.99828 -75.57202
AOC E19 most of it] - small
remnants possible.
Also, survey for
Serpentine B Broadleaf Terrestrial Forest (BTF) None / No None / No None / No None / No
Grassland
Community of
Concern. 39.99865 -75.57213

*Serpentine Grassland Community of Concern (COC) was observed within the evaluated survey area of AOC E19.

! Suitable Habitat Present: None — No potential habitat present; Good — Some good potential
habitat present; Moderate — some moderate potential habitat present; Poor — some poor
potential habitat present; Possible — Possibly some potential habitat present

]

Tetra Tech

Information Regardng Communities of Concern

Identified SOSC/COC
Poor Suitability
Moderate Suitability
Good Suitability
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_-_‘,"‘;?F;-.ﬁ pennsylvania
- DEPARTMENT OF CONSERVATION

TN 0 NATURAL RESOURCES

8100-FM-FROO33 Rev. 2/11

WILD PLANT MANAGEMENT PERMIT

Date: 11 April 2014 Permit No. 14-624

THIS PERMIT IS ISSUED TO:

Korey McCluskey for collection of Pennsylvania Endangered and Threatened plant species for
submission as voucher specimens while conducting botanical studies and research in Pennsylvania.

THE PERMITTEE MUST CARRY THIS PERMIT DURING THE REMOVAL, COLLECTION, OR TRANSPLANTING OF PA
ENDANGERED AND PA THREATENED PLANT SPECIES AND WILL PRESENT THIS PERMIT FOR INSPECTION UPON
~REQUEST. THE PERMITTEE MUST ALSO COMPLY WITH CHAPTER 45, SECTION 47 AND 48 RELATING TO
REPORT INFORMATION.

PERMIT CONDITIONS:

Vouchers are to be deposited in an accredited institution. Notify land managers before conducting
permitted activities. Permittee shall report results to the Bureau of Forestry, Ecological Services.
Land owner permission must be acquired before conducting work.
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i
DCNR, BUREAU OF FORESTRY, WILD PLANT PROGRAM MANAGER

THIS PERMIT WILL EXPIRE APRIL 11,2015

NONTRANSFERRABLE

THIS PERMIT MAY BE REVOKED FOR GOOD CAUSE.

PA Bureau of Forestry, Ecological Services Sectibon
P.0. Box 8552, Harrisburg, PA 17105-8552 717-787-3444 {fax) 7077720271




=8~ hennsylvania

—\ DEPARTMENT OF CONSERVATION
AND NATURAL RESOURCES

8100-FM-FROO33 Rev. 2/11

WILD PLANT MANAGEMENT PERMIT
Date: 20 February 2015 Permit No. 15-624

THIS PERMIT IS ISSUED TO:

Korey McCluskey for collection of Pennsylvania Endangered and Threatened plant species for
submission as voucher specimens while conducting botanical studies and research in Pennsylvania.

THE PERMITTEE MUST CARRY THIS PERMIT DURING THE REMOVAL, COLLECTION, OR TRANSPLANTING OF PA
ENDANGERED AND PA THREATENED PLANT SPECIES AND WILL PRESENT THIS PERMIT FOR INSPECTION UPON
REQUEST. THE PERMITTEE MUST ALSO COMPLY WITH CHAPTER 45, SECTION 47 AND 48 RELATING TO
REPORT INFORMATION.

PERMIT CONDITIONS:

Vouchers are to be deposited in an accredited institution. Notify land managers before conducting
permitted activities. Permittee shall report results to the Bureau of Forestry, Ecological Services.
Land owner permission must be acquired before conducting work.

s K Bonristony

DCNR, BUREAU OF FORESTRY, WILD PLANT PROGRAM MANAGER

THIS PERMIT WILL EXPIRE FEBRUARY 20, 2016

NONTRANSFERRABLE

THIS PERMIT MAY BE REVOKED FOR GOOD CAUSE.

PA Bureau of Forestry, Ecological Services Section
P.0O. Box 8552, Harrisburg, PA 17105-8552 717-787-3444 (fax) 717-772-0271
A Egun Oaportumty Eioplayper denr.state.pa.us Printed on Recycled Paper




—%- pennsylvania

\ DEPARTMENT OF CONSERVATION
: AND NATURAL RESOURCES

8100-FM-FROOQO33 Rev. 2/11
WILD PLANT MANAGEMENT PERMIT
Date: 11 March 2014 Permit No. 14-623

THIS PERMIT IS ISSUED TO:

Codie Vileno for collection of Pennsylvania Endangered and Threatened plant species for
submission as voucher specimens while conducting botanical studies and research in Pennsylvania.

THE PERMITTEE MUST CARRY THIS PERMIT DURING THE REMOVAL, COLLECTION, OR TRANSPLANTING OF PA
ENDANGERED AND PA THREATENED PLANT SPECIES AND WILL PRESENT THIS PERMIT FOR INSPECTION UPON
REQUEST. THE PERMITTEE MUST ALSO COMPLY WITH CHAPTER 45, SECTION 47 AND 48 RELATING TO
REPORT INFORMATION,

PERMIT CONDITIONS:

Vouchers are to be deposited in an accredited institution. Notify land managers before conducting
permitted activities. Permittee shall report results to the Bureau of Forestry, Ecological Services.
Land owner permission must be acquired before conducting work.

e .
Cfds A Keqas ,szr:,,}-&?

DCNR, BUREAU OF FORESTRY, WILD PLANT PROGRAM MANAGER

THIS PERMIT WILL EXPIRE MARCH 11,2015

NONTRANSFERRABLE

THIS PERMIT MAY BE REVOKED FOR GOOD CAUSE.

PA Bureau of Forestry, Ecoiogical Services Section
P.O. Box 8552, Harrisburg, PA 17105-8552 717-787-3444 (fax) 717-772-0271



'ﬁ pennsylvania

DEPARTMENT OF CONSERVATION
B D NATURAL RESOURCES

8100-FM-FROO33 Rev. 2/11

WILD PLANT MANAGEMENT PERMIT
Date: 4 March 2015 Permit No. 15-623

THIS PERMIT IS ISSUED TO:

Codie Vileno for collection of Pennsylvania Endangered and Threatened plant species for
submission as voucher specimens while conducting botanical studies and research in Pennsylvania.

THE PERMITTEE MUST CARRY THIS PERMIT DURING THE REMOVAL, COLLECTION, OR TRANSPLANTING OF PA
ENDANGERED AND PA THREATENED PLANT SPECIES AND WILL PRESENT THIS PERMIT FOR INSPECTION UPON
REQUEST. THE PERMITTEE MUST ALSO COMPLY WITH CHAPTER 45, SECTION 47 AND 48 RELATING TO
REPORT INFORMATION.

PERMIT CONDITIONS:

Vouchers are to be deposited in an accredited institution. Notify land managers before conducting
permitted activities. Permittee shall report results to the Bureau of Forestry, Ecological Services.
Land owner permission must be acquired before conducting work.

lhus K ounston,

DCNR, BUREAU OF FORESTRY, WILD PLANT PROGRAM MANAGER

THIS PERMIT WILL EXPIRE MARCH 4, 2016

NONTRANSFERRABLE

THIS PERMIT MAY BE REVOKED FOR GOOD CAUSE.

PA Bureau of Forestry, Ecological Services Section
P.O. Box 8552, Harrisburg, PA 17105-8552 717-787-3444 (fax) 717-772-0271
I Opportunity Employe denr.state.pa.us fanted o Recycied Rape;



—W- honnsylvania

'\ DEPARTMENT OF CONSERVATION
AND NATURAL RESOURCES

8100-FM-FROO33 Rev. 2/11

WILD PLANT MANAGEMENT PERMIT
Date: 28 February 2014 Permit No. 14-578

THIS PERMIT IS ISSUED TO:

David J. Bonomo for collection of Pennsylvania Endangered and Threatened plant species for
submission as voucher specimens while conducting botanical studies and research in Pennsylvania.

THE PERMITTEE MUST CARRY THIS PERMIT DURING THE REMOVAL, COLLECTION, OR TRANSPLANTING OF PA
ENDANGERED AND PA THREATENED PLANT SPECIES AND WILL PRESENT THIS PERMIT FOR INSPECTION UPON
REQUEST. THE PERMITTEE MUST ALSO COMPLY WITH CHAPTER 45, SECTION 47 AND 48 RELATING TO
REPORT INFORMATION.

PERMIT CONDITIONS:

Vouchers are to be deposited in an accredited institution. Notify land managers before conducting
permitted activities. Permittee shall report results to the Bureau of Forestry, Ecological Services.
Land owner permission must be acquired betore conducting work.

£ ; .
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DCNR, BUREAU OF FORESTRY, WILD PLANT PROGRAM MANAGER

THIS PERMIT WILL EXPIRE FEBRUARY 28,2015

NONTRANSFERRABLE

THIS PERMIT MAY BE REVOKED FOR GOOD CAUSE.

PA Bureau of Forestry, Ecological Services Section
P.O. Box 8552, Harrisburg, PA 17105-8552 717-787-3444 (fax) 717-772-0271




T‘E’-ﬂ— pennsylvania

DEPARTMENT OF CONSERVATION
m AND NATURAL RESOURCES

8100-FM-FROO33 Rev. 2/11

WILD PLANT MANAGEMENT PERMIT
Date: 28 February 2014 Permit No. 14-651

THIS PERMIT IS ISSUED TO:

Jason McGuirk for collection of Pennsylvania Endangered and Threatened plant species for
submission as voucher specimens while conducting botanical studies and research in Pennsylvania.

THE PERMITTEE MUST CARRY THIS PERMIT DURING THE REMOVAL, COLLECTION, OR TRANSPLANTING OF PA
ENDANGERED AND PA THREATENED PLANT SPECIES AND WILL PRESENT THIS PERMIT FOR INSPECTION UPON
REQUEST. THE PERMITTEE MUST ALSO COMPLY WiTH CHAPTER 45, SECTION 47 AND 48 RELATING TO
REPORT INFORMATION,

PERMIT CONDITIONS:

Vouchers are to be deposited in an accredited institution. Notify land managers before conducting

permitted activities. Permittee shall report results to the Bureau of Forestry, Ecological Services.
Land owner permission must be acquired before conducting work.

F TRy g
Chuus A u-’gfmﬁ "ory
DCNR, BUREAU OF FORESTRY, WILD PLANT PROGRAM MANAGER

THIS PERMIT WILL EXPIRE FEBRUARY 28,2015

NONTRANSFERRABLE

THIS PERMIT MAY BE REVOKED FOR GOOD CAUSE.

PA Bureau of Forestry, Ecological Services Section
P.O. Box 8552, Harrisburg, PA 17105-8552 717-787-3444 (fax) 717-772-0271

' dcnr.state.pa.us
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—\ DEPARTMENT OF CONSERVATION
; AND NATURAL RESOURCES

8100-FM-FROO33 Rev. 2/11

WILD PLANT MANAGEMENT PERMIT

Date: 4 March 2015 Permit No. 15-676

THIS PERMIT IS ISSUED TO:

Greg Stevens for collection of Pennsylvania Endangered and Threatened plant species for
submission as voucher specimens while conducting botanical studies and research in Pennsylvania.

THE PERMITTEE MUST CARRY THIS PERMIT DURING THE REMOVAL, COLLECTION, OR TRANSPLANTING OF PA
ENDANGERED AND PA THREATENED PLANT SPECIES AND WILL PRESENT THIS PERMIT FOR INSPECTION UPON
REQUEST. THE PERMITTEE MUST ALSO COMPLY WITH CHAPTER 45, SECTION 47 AND 48 RELATING TO
REPORT INFORMATION.

PERMIT CONDITIONS:

Vouchers are to be deposited in an accredited institution. Notify land managers before conducting
permitted activities. Permittee shall report results to the Bureau of Forestry, Ecological Services.
Land owner permission must be acquired before conducting work.

Lhiié K lenictony

DCNR, BUREAU OF FORESTRY, WILD PLANT PROGRAM MANAGER

THIS PERMIT WILL EXPIRE MARCH 4, 2016

NONTRANSFERRABLE

THIS PERMIT MAY BE REVOKED FOR GOOD CAUSE.

PA Bureau of Forestry, Ecological Services Section
P.O. Box 8552, Harrisburg, PA 17105-8552 717-787-3444 (fax) 717-772-0271
An Equal Opportunity Employer denr.state.pa.us Printed on Recycled Pape




jﬁ pennsylvania

\ DEPARTMENT OF CONSERVATION
‘_ AND NATURAL RESOQURCES

8100-FM-FROO33 Rev. 2/11

WILD PLANT MANAGEMENT PERMIT

Date: 4 March 2015 Permit No. 15-674

THIS PERMIT IS ISSUED TO:

Adam Mengel for collection of Pennsylvania Endangered and Threatened plant species for
submission as voucher specimens while conducting botanical studies and research in Pennsylvania.

THE PERMITTEE MUST CARRY THIS PERMIT DURING THE REMOVAL, COLLECTION, OR TRANSPLANTING OF PA
ENDANGERED AND PA THREATENED PLANT SPECIES AND WILL PRESENT THIS PERMIT FOR INSPECTION UPON
REQUEST. THE PERMITTEE MUST ALSO COMPLY WITH CHAPTER 45, SECTION 47 AND 48 RELATING TO
REPORT INFORMATION.

PERMIT CONDITIONS:

Vouchers are to be deposited in an accredited institution. Notify land managers before conducting
permitted activities. Permittee shall report results to the Bureau of Forestry, Ecological Services.
Land owner permission must be acquired before conducting work.

Chus Kousstory

DCNR, BUREAU OF FORESTRY, WILD PLANT PROGRAM MANAGER

THIS PERMIT WILL EXPIRE MARCH 4, 2016

NONTRANSFERRABLE

THIS PERMIT MAY BE REVOKED FOR GOOD CAUSE.

PA Bureau of Forestry, Ecological Services Section
P.O. Box 8552, Harrisburg, PA 17105-8552 717-787-3444 (fax) 717-772-0271
fgr Copsal Opportunty Bmphoyer (jflﬂ%ﬁ%ﬂﬁ”ﬂﬁhuﬁ Bt o0 Beny e g Bapes



APPENDIX F
Representative Photographs of Species of Special Concern

Note: Appendix F has been modified to only include Species of Special Concern at AOC W16

Tetra Tech



Pennsylvania Pipeline Project Botanical Survey
August 2015

Oenothera argillicola — Shale-barren Evening primrose

Tetra Tech


http://www.dcnr.state.pa.us/wrcf/tlarkpic.aspx

Pennsylvania Pipeline Project Botanical Survey
August 2015

Trifolium virginicum — Kate’s Mountain Clover

Trifolium virginicum — Kate’s Mountain Clover

Tetra Tech



APPENDIX G
Botanical Field Survey Forms

Note: Appendix G has been modified to only include survey forms for AOC W16 at
Raystown Lake

Tetra Tech



ABC, w 1o?
AOC Alt Wwe
HAG, A,

Version 4.2012 6 | | : )
BOTANICAL FIELD SURVEY FORM — PA PLANT SPECHES OF SPECIAL CONCERN
DCNR requests a Botanical Field Survey Form be submitted for each occurrence/population of a PA Plant Species of

Special Concern (SOSC) found during a survey. Please attempt to complete as many fields as possible. Please direct
any questions to DCNR Bureau of Forestry, Ecological Services Section at {717)-787-3444. ’

Species Name: Aoc Al WG T PNDI # ( spplicable):

- Oencthera Argillicela Z zZ 7S

= Teifelivnu v 3&9.‘% AOC ATV EO D ¥ {if applicable):

K No S0SC Thwt liedvetby HAR A
Surveyor(s): D, 3¢ e Survey Date(s): 1-:5»:3,

k, Keat B-4-14 to &-7-1Y
Site Name: :
~ Haé éaf A

[Divections toshe: Sce USGS maps attachal.
K Speeila ! Fallows Backhone Roal to ex'stm prpelive Rowe. Haktat A
soutinied "“6 Reve for approrimately .é‘nubl te the Fast-3F,

Site Owner: mreof&ptdna"”dllmV
YES ONO

Owner Contact information: Landowner consent for ; PA Heritage Program?
PA-“OAO ) Qm n

: ©1%.0000 te Landowner for voucher coflection?
PA-HO-0026.000-5 v O YES 0O NO

General SOSC Habltat Description: T, ces¥ra ( Her bacecos Cpm'

L to l"a,s& l-'-.-k‘c,e,,s gp..n.v g'?w;g” ngdpAl kb"’\’, 'éf'ml-!('!'l‘l$
. 5“4\ s, Ntc:asfeswm WM Foew rgAc“A vA r.Q Aormivste Scr'&-\d
u% AR

Estimate of Area of Potential Habltat: Nt |

Soil conditions (Substrate and soll type, soll moisture, undertying geology, stc.)
bry , art - medivan Rrowo . STt lorma anel stale gilt lotaq

Relative age/Successional stage: Aspact: amaonem\mum)

Early | East/ west 800 - 1320 Ft
Moisture: Light:.. Topo Position: Stope:

O inundated (hydric) @Open etrest O Fat

D Saturated (wet-mesic) O Partial @OpperSiope | @610%

O Molst {mesic) ‘ O Flitered GMid-siope =10-35%

@ Dry (mesic) O Shaded arlower Siope O35¢%

#rDry (xeric) ‘ D Bottom O Vertics!

Page lof2




Aoc Wl ¥

AdDc Alt Wb
HAG A,
(rio)

$OSC Occurrence information (describe below)
Phev ; # Plants: Population Area: ‘ Age Structure: Vigor:

omi Ramets’ Genets’ | 1yd — Annuais o

O In flows o] 11-80 o O Feebile

(a] 51-100 o N

Dimmaturefruit I\ o 1011000 © 0 Noremd

O Mature fruit o 1001-10K o 0 Vigoreus

O Seed dispersing 10K+ o O Exceptional
5 o -y
DPositiveiD O Somewhatcertain O rtain
—___Knownor _____inferred Land Use mw\/
Integrity/Fragmentation of Habitat: / \
Land Use/Disturbance hfomaﬁvn / . \
Thrasts (on- or off-site}: / ‘ \

7( Comments:
TRamet: individual reproduced vegetatively (a clone)
2Genet: individual generated by sexual reproduction (a seediing)
Associated Species :: Most {Dominant by Strata (est. % cover): ‘ ‘
Canopy: Sub-Canopy/Shrub: Herbaceous:
- ‘ Crevre danadovsc
Rosa moltiflora Meieoslopiomt vinmiveonn
Trofolivn v epens
_ Asclepiad S YLiAeA ,

Other Species Present: » ,

Tmpatious capess:s
CoresMa VAr A
AckiHea millefbl vmey
 Viela sp

Eriierof» AN

WW"”‘"‘“‘“‘@"‘-"M‘asm.fmsé,ﬁ‘m Ui e eonm
* EOSA MG/'&I‘;YOFA

“*piease also submiX site maps indicating species location, any phetographs taken (10 aid in confirming 1D end
if @ voucher specimen is collected, the label date, number, ond repository.

Page 20f 2




AoC b +
AOC At Wb

Version 4.1012

BOTANICAL FIELD SURVEY FORM — PA PLANT SPECIES OF SPECIAL CONCERN

DCNR requests a Botanicol Field Survey Form be submitted for each occurrence/population of @ PA Plant Species of
Special Concern (SOSC) found during a survey. Please ottempt to complete as many fields as possible. Please direct
any questions to DCNR Bureau of Forestry, Ecological Services Section at (717)-787-3444. )

FHONY (¥ sppicabieF

SpedesName: A oc AIE Wi
- Ovpothora Aran’ﬂ-‘coh . 2272?‘,;3:
= TriPalivnn wirg wicornm €0 1D # (i applicable):
Surveyorlsk: D, Jemeneo Survey Date(s): Time Spent:
k;Kf‘t. ?“’?-"‘ 300‘\";
She Name: nates of Occurrence (include ¢
- MHaht Aas | ‘

DiractionstoSite: Sce USE I Aapx

4 Sprefre i Habitat A, ecevrs east «f Heotlow Roak Alesy

ea"ll":‘v‘ pipe ive Rowv.

Site Owner: aware of Species of Special Concern?
; , aNo___
Owner Contact Information: tandowner consent for : d PA Herltage Program?
PA-HU-00(4.9000 <o O YES 2]
Landowner voucher collection?
Pa “HVU-o0.000 8 ' nyes QNO |

General SOSC Habitat Description: “Terre strn'n‘ = jerbncecegvs ,Shvc‘a Opmmb

hrr , oper habrtat o{, evrativ PP hWoue Rew. V. "‘*’b"
'3 demmwa-tly harbacesvs with weeldlavd spesies -2 Bvercos
:-lufl’.lrm Robivia psovedensnca Al oak rap!ﬁaii .
‘Estimate of Area of Potential HebRSt: e we
[ Solf conditions (Substrate and soll type, soll meisture, undertying geology, etc.):
» brb(, Modivna Brews, Shaly 571 loanq
__Eacly _ Nw — Jovu-1oo0
Moisture: | Light: Topo Position: Slope:
@ Saturated (wet-mesic) O Partiel @Upper Slope D 0-10%
0 Molst (mesic) O Fikered O Mid-slope a1Easx
@ Ory (mesic) 0 Shaded O Ltower Slope 0 35+4%
@Dry (xeric) O Bottom O Vertical

Pagelof2

HAB. A,

(THOITS )




Aol Wik +
Adc At Wb

HAB. A,

- GrHol

Population Ares:
o1yd
o1syd
os-10yd’

0 10-100 ya’

Dleeyd’—uc

‘Ramet: individual reproduced vegetatively (a clone)
2Genet: individual generated by sexual reproduction (a seediing)

wmdu mmgmmmmxm):

Canopy: NA Sub-Canopy/Shrub; . Herbaceous:
Re b.Liy Plevde ncac.n &éfﬂ tolla mfo
Queredd ﬂ‘b‘ L“madg,“ bgdlo’&‘l“
’ Ouercos "‘0’.!‘& liq LCJPJ"A hieta

! Ace?

Pokes L. &.J‘
Prus Strabos

rolarons

Ambire Sha qrttm,tstft'-'d
Herrastona yewasura
Lobelia vuflatn
Adhcll ea naitiefo by

Pygav thoreprss towe; Folicse |

-mmmmwmmm photographs teken {to eid in confirming
U-mmtmmmmmﬁm frocuin o) ond

Page 20f2
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AoOC wlb +
AOC At Wb
HABA

Version 4.2012 HO)

BOTANICAL FiIELD SURVEY FORM — PA PLANT SPECIES OF SPECIAL CONCERN

DCNR requests a Botanicol Field Survey Form be submitted for each occurrence/population of a PA Piant Species of
Special Concern {$O5C) found during a survey. Please attempt to complete as many fields as possible. Please direct
any questions to DCNR Bureau of Forestry, Ecological Services Section at (717)-787-3444. .

[SpecesName: A oc Alt Wi PNO! & ( appiicable):
» Oopothern Ayaﬂh'g.la 2 2298 _
e TeiPaliony wirg'nicornm a mm'mm
: » » ey A ,
Surveyoris): D. Dqmenvro Survey Date(s):
K. Keat. 8-5-1y4
- Hab/ tat A

Directions to Site: Sf‘ vseées M'J Aﬁ
¥ Habhrtat Ay occurs o the sovth cast of, Opper Corver c?uug
w-tﬁw the csf,tv.,a Rew.

| Site Owner: aware of Species of Special Concern?
) YES 0O NO
Owner Contact information: Landowner consent for 3 PA Heritage Program?
PA-HVU-00i4.0000 4o ) : (3] '
Landowner  for voucher collection?
Pa “HV o002 000 f aves O NO

General SOSC Habitat Description: “Terrestrial - Horh €€e03 Oprwin
Df?. epen hal:tat of oxistm lime RoOW. \ieneba bron <8
domiuastly herbaceow ‘"'Q‘- e wood lnw gﬂp}:uaa Alesy
e edge bab/tat,

Estimate of Area of Potential Habitat: foor Wabitont Sutdaboiloty Tor Bodla tarqet Spectes.

mmmwum“mm : _ e
%r‘y. Aaedivan [Srewens , Sl\«‘y Sf}t loang

Relative age/Successionai stage: | Aspect:  Elevation (provide units):
; . oo - 130
Moisture: Uight: Topo Position: | Slope:
O inundated (hydric) @Open O Crest O Fat
O Saturated (wet-meskc) O Partiel @ Opper Siope eb-10%
O Moist (mesic) D Fitered 0 Mid-slope wrio-a5%
@ Dry (mesic) 0 Shaded O Lower Slope O3S
@rBry (xeric) } O Bettom O Vertical

Page 10f2




AOC W-16 +

AdC Alt We

HAB.A,
(-tHo)
Oaumulmmﬁonfmm)
Population Area:
Genets’ D1yd
1-10 0 Dl-Syd'
R
O immature fruit 101-1000 o 0 10-100 yd’
O Mature frult 1001-10K o 0100yd'~1ac
O Seed dispersing 10K+ o O 1+ acres
' ' u:m-/
10 Confidence: Problems
0 Positive ID nm«mxm
—_Knownor mmmm\/
Mlmumum
Thrests (on- or off-site): / \
Conservation or Recommendations:
/f(c«umm. '
“Ramet: individual reproduced vegetatively (a clone)
Genet: individual generated by sexual reproduction (a seediing)
wmm» v :  __ by Strata (est. % cover):
i "n'o?o‘oﬁm vul‘aff
Teovcrian easadosse
gﬂkdl ’hicﬂ‘n N
—— . e s e Herbaceous:
Reb/inia puodonact'a Hyperton p “.“*
Linwariave ‘am‘c.!»
 Eothania ran ol
Drea~thelivag & M’t"‘#‘l
invasive Species Present at Site (est. % Cover): ‘ '

**Picase also submit site maps indicating species location, eny photographs teken (10 aid In confirming 10) end

{f « voucher specimen Is collected, the lubel data, number, and repository.

 Pagedof2




AoC W-\p ¢+
ROC At Wb
HAB, A,

Version 4.2012 6‘—‘_‘ )

BOTANICAL FIELD SURVEY FORM — PA PLANT SPECIES OF SPECIAL CONCERN

DCNR requests a Botanicol Field Survey Form be submitted for each occurrence/population of a PA Plant Species of
Special Concem (SOSC) found during @ survey. Please attempt to complete os mony fiekds as possible. Please direct
any questions to DCNR Bureou of Forestry, Ecofogice! Services Section at (717)-787-3444.

Spedelame: ABC AL WG | PNDIE (Wapphicabie):
- Overothern A'Q‘“ucah 22228
- Tn?.lmm virg/nicorm Wblwmﬂd
oWy HAS - ~
Surveyor(s): b. B.muo Survey Date(s): Time Spent:
K. Keat. 8-t - 14 2.5 hes
SheNome: inates of Occurrence (incude '

Directionst03he: Sce US G S maps Atfachel

Site Owner: - ‘ aware of Species of Special Concern?
o ; ' YES aNo
Owner Contact Information: Landowner consent for ¥ sient® PA Heritage Program?
PA-HU~-00(49.0000 4o QYES o
Landownaer ‘ voucher collection?
PA-Ho ‘0026 0008 ki 0aNO \

General SOSC Habitat Description: Terregtrial - Herbn ecous oPom'a&

Dr Dt it Shale barens babodad =f cm.{'wa popelive Rew,

Voa'i'-’cu- v a dernsmant! hnrbnceoot l-)‘.'“! S’ﬂp,MaJ 6 Rebbe e
pievelescacia Avdl Piyos wimpininma -

Estimate of Area of Potentiel Habitat: o Mk.b&u\— sd-hb-\e-t;‘ Yor betla
dorg

mmm type, ummmmr
)'Yn m.-'u-a-l.rwt .'Jrowe ska’r -sl¢ !oam‘

Relative age/Successionsl stage: Aspect: mmm;.
Early A weat _ ;
Moisture: Light: Topo Position: ﬂon' ‘
O inundated (hydric) 20Open Q Crest O Fist
O Saturated (wet-mesic) Q Partis! arUpper Siope 00-10%
O Meist (mesic) O Hitered O Mid-slope or1h-35%
O Dry (mesic) O Shaded O tower Slope 0 354%
& Ory (xeric) _ O bottom O Vertiesl

Pagelof2




AOC Wlb ¢
ROC At We

I-MB.A1

(o)

"Ramet: individual reproduced vegetatively (a clone)
2Genet: individual generated by sexual reproduction (a seediing)

Assoctated Spedies :: Most Abundamt/Dominant by Strata fest. % cover]:

Robista psevdeatac 'y
> DY \n'rbﬂ vANA

Herbaceous:
Chamaeecista Canvolata
Cratavrea Streche
Lesprelepa hirta

Doeanthelioms ¢ lanelesliom
Poteutslla 3p.

Phyto lacca Avrpton Al
Oevwathera bienni's

invasive Species Present ot St (838, X Coverl: ¢, daure s 3troche

**Please aiso submit site maps indicoting species location, any photographs teken (to aid in confirming 10) end

¥ o voucher specimen is collected, the label data, number, and repository.
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poc Wwile ¢

AOC AlIt Wb
W.WNAB Ac
(riio)
BOTANICAL FIELD SURVEY FORM — PA PLANT SPECHES OF SPECIAL CONCERN
DCNR reguests a Botanical Field Survey Form be submitted for each occurrence/population of a PA Plant Species of

Specicl Concern {SOSC) found during a survey. Please attempt to complete as many flelds as possibie. Pieose direct

any questions to DCNR Bureau of Forestry, Ecological Services Section at (717)-787-3444.

‘P“‘“"“"“Aoc Alt W “PNOI ¥ (W applicable):
> Ovpothorn Afal iflicaln 3'33?.5
- Tn?.l-cm yr -mcom | EO!B.{“I‘M}
W"’k b. Bammo Survey Date(s):
K. Kf‘-t . 8 b __"‘
She Neme: of Occurrence (include
- Hoi.}nbd‘—

Dlndlomto!lu See UIES maps

K pHabidat Ag eceurgs we
“t> Rays town Cake.

A ﬁn‘.c-!

‘¢h Seven Poiuts Recrention Altea
A’;.Pr':;t‘ 2:;.”6 Cron L ake withiu ROV,

Pa - HV-o03é.0008

Site Owner: aware of Species of Speciel Concern?

YES 0 NO
Owner Contact information: Landowner consent for PA Heritage Program?
PA-HV-0014.0000 ¢o D YES o

Ltandowner for
, o YES

voucher collection?
Q NO

Dr( .Pod "‘k& *4"‘
I3 odoneinan HY “"lﬁ

emordsoscmmwon Terrestrial - Herbaceovs Openy.

e tatren
Raliniy P!w-'oam‘nt.

exig v,
ACrov D

pepelve Rove. v
A 3""“65

Estimate of Area of Potential Habitat:

Cour Wb ot Surnbil My 1S present b el SoSC.

Soll conditions (Substrate and soll type, 5ol molsture, underlying geclogy, etc.):
bry, Medvat Bredm - Shaly g1 leAny

Relative age/Successional stage: Aspect: Elevation [provide units):
Early SE 8eo -0
Moisture: Light: Topo Poskion: Slope:
0 inundated {hydric) aGpen 0 Crest O Hat
O Saturated (wet-maesic) O Partial O Upper Siope Bv10%
O Moist {maeskc) O Filtered O Mid-slope 0 10-35%
0 Dry (mesic) 0 Shaded @rCower Slope 0 35+%
@By (xerkc) O Bettom Q Vertiesl

Page 10f2




AoC (olbx
ROC AlE We

HAB, Agc
(THo)

i

TRamet: iIndividual reproduced vegetatively (s clone)
1Genet: individual generated by sexual reproduction (a seedling)

Associated Species :: Most

fDominant by Strata {est. % cover):

iCobitars pscodoasacia

Herbaceous:
Coronilla varig
Lewarea vﬂ’ a8

Rv bvs “"Aac Ihh's

Other Species Present:

Phyfolsga Ameeana
Herbaceous:

Canopy:

Adhilica rvlicfalionn
Plastrso Inveeolnly
Hypericvan pusstatont
Ver hesecvnn ver batoan
Asdepv's ‘éu&ro;’.’

| iwasive Species Presant at Site (est. % Cover):

Please olso submit she maps Indicating species location, any photographs token (8o aid in confirming 1D) snd

¥ a voucher specimen is collected, the lobe! data, number, and reposRery.
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Varsion 4.2012 ( ™ 0\)

BOTANICAL FIELD SURVEY FORM — PA PLANT SPECIES OF SPECIAL CONCERN

DCNR requests a Botanicol Field Survey Form be submitted for each occurrence/population of a PA Plant Species of
Special Concern (SOSC) found during a survey. Please attempt to complete as many fieids as possible. Please direct
any questions to DCNR Bureau of Forestry, Ecological Services Section ot (71 7)-787-3444. .

Spedeslame: AoC Al Wi PNDI § (I spphicable}: »

- Ovpothern Apol'“.'c.,ﬂ Z’.Z?_S .

- TriPalioam virg micornm EO 10 # (if applicable): o

[ {9 & 4 'y : 1
Surveyeorfsk D, Domenro Survey Dete(s): Time Spent:
i. Keat. 8-7-1y4 C.0 hey
Site Name: ,  of Occurrence (incivde " ‘
- o*pt/"i o ’

DirectionstoShe: Sce USC S Mapa. |
* Hakrbat AL occurs Alasy The ensteorns slepes ever lowkiny Puygteud

Lake.
Site Owner: m«m«mv
L YES ONO ,
Owner Contact information: Landowner consent for ‘ ) PA Heritage Program?
PA-HU-0014.0000 4o O VES o
' Landowner for vouchaer coliection?
PA - HV - 0ot 0008 /?;3 o NO \

General SOSC Habitat Description: “Terrestrial - Herbaceovs

bf’, open habitat Afcﬂé exss by

Ler bacesvs specles with Rolbivin B
i Y ’ Ay pr,

Estimate of Area of Potential Hablat: Mo ug

P" lrnse Row, b“":’-ﬂm
odosaacia andl R4 4a mo%‘am

Sofl conditions (Substrate and sofl type, 5ol moisture, underlying geclogy, etc.):

b-y , Dark - Mrdivag Srawas, Shaly sihitloa
Eacly AW 20 - i
O inundated (hydric) wGpen O Crest o Fist
O Saturated (wet-mesic) o Parthel O Upper Slopa 00-10%
G Molst {mesic) O Fitered @'WWd-siope aThIsx
2 ey {mesic) 0 Shaded O Lower Slope OI8+%
0O Dry [xeric) O Bottom O Vertical

Pagelof2




AoC Wie +
RoOC Alt We
HAB, A

O Mature frult
O Seed dispersing

Oiyd
o1-syd
os10yd
0 10-100 yd’

0 1+ acres

Population Area:

a100 yd' -1 ac

1D Confidencs:
O Positive ID [ Somewhat certain

___Kumw__khmdhﬁ&nm.\/

Integrity/Fragmentation of Habltat:

Land Use/Disturbance information: | /

| Threats (on- or off-site):

e

i

™~

‘Ramet: individual reproduced vegetatively (a clone)
"Genet: individual generated by sexusl reproduction (s seedting)

Associated Specles :: Most Dominant bymhu- % cover):
Rekwin Puolnaum t v s tacdltin pwd«'“hh
Resa mult-Neara AR 70 SCra st Viparsre G
Eobu W"'."‘"'A Rrsnesa vkon’-u‘/odﬂ

Tnpﬂfa'ﬂls CApenSS
L’Lm .w vvligare

D veanthelvaa € l-stauq

Irwasive Species Present at Ste (sst. K COVer: A o ruad

Resa mo 1&Qlora

Orq W an,'we O

“*picase also submit sie maps Indicating species location, eny photographs taken (to aid in confirming 10) end
¥ a voucher specimen is collected, the labe! data, number, end repository.

Page20f2
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Version 4.2012

BOTANICAL FiELD SURVEY FORM — PA PLANT SPECIES OF SPECIAL COncm

DCNR requests o Botanical Field Survey Form be submitted for each occurrence/population of a PA Plant Species of
Special Concern (S05C) found during a survey. Pleose attempt to complete as many fiekds as possible. Pleose direct
any questions to DCNR Bureau of Forestry, Ecological Services Section ot (717)-787-3444.

Species Name: AoC At WL PNDI # (if appitcable):
OCenothera argiliicela 22T
Trifolivm wrgisievm O 10 # (if applicable):
% Ne 3030 Tdentficed within Mabdf]
Surveyor(sk: 1)\, Recomo Survey Date(s):
, _ “ k,"*, ey e 45 e
Site Name: 5 Coordinates of Occurrence (include d

DirectionstoSite: Sce U3 G S mraps atiached.
#* Specifie & Frem Rackbeme Road, Habilat D is locatel west als
e?l'-f“b.'"‘é P"Pt*f"ﬂ Row, Alse tocateS FPast/icest .g)"‘a”ﬁ &J

Site Owner: ner aware of Species of Special Concern?
YES £ NO

Owner Contact information: Landowner consent for : A Heritage Program?
PA-HU - ovis_— 0O
iy ©019.0000 o ™ po - p -
CA-HU-002¢.0008 O YES O NO

General SOSC Habltat Description: [Pa logtrive Feore S"eg‘g wWe H.q.uf
Me gt to wot late gocce9Siomal Loragt locatekd alemg Tanes Creek
At Qhage %slopc. (3.4»0',7 I's dom'-.mn\‘lr G.reeaa Ask, 3,.0/1‘,.\!: ,A-?

Supar Maple with 4 demse vwleratory | Hawhorse sp., S'_,chcc‘-yfﬁ, e‘f'c,‘

Estimate of Area of Potential Mabitat: Nesg,

Sofl conditions {Substrate and sofl type, soll moisture, underlying geology, etc.J
Moist — gatora efhg! ?DAFK Droany, it 'efA;r loants

Relative ; stage: Aspect: Elevation (provide units):
La / W =S we ‘ 8o £,
Molisture: Light: Topo Position: Slope:
0 Inundated (hydric) 0 Open O Crest erfist
erSaturated (wet-mesic) arfactial O Upper Slope 0 0-10%
O Moist {mesic) @rfiitered O Mid-slope 0 10-35%
0 Dry {meskc) O Shaded 0 Lower Siope 01354%
O Dry (xeric) @fettom 0 Vertical

Pagetof2




AoC Wwle +
Aoc Alt Wé

HAB. BCPF) I

Occurrence Mofmaﬂon (ﬂucrfln bchw)

Frayines pavesyleavievrn

# Plants: Vigor:
Ramets’ Genats’ oV
o 1310 (=)
O In flower o 11-50 o O Feeble
o $1-100 (] o

O immature fruit o 101-1000 o Normal

O Mature fruilt 1001-10K o 0 Vigerous

O Seed dispersing a] 10K+ o it | O Exceptional

, s ———— | vigoer
1D Confidence:
DPositive D C1Somewhatcertsin O rtaln
____Knownor inferred Land Use m«\/
WWIFWM of Habitat: / \
Threats {on- or off-site): / \
Conservation or M Recommendations:
Additional Comments:
TRamet: individual reproduced vegetatively (a clone)
2Genet: individual generated by sexual reproduction (a seedting)
“Assoclated Species :: Most [Dominant by Strata (est. % cover):
Canopy: Sub-Canopy/Shrub: Herbaceous:
Frnn'.w 3 pen~ sy lv.vhum Lindera Kewaeoiny Tﬂpﬁ‘fv'ms “P“:’-"'—l’
Acer rolrunn Sambueos v 88 Maresfeaivan vimingons
A‘C" :A«.‘nnrum C”"!l" ,r‘ aockmrr.‘a ‘7;‘“’“""‘

Other Species Present: v

&irncean sw.n‘ris¢a Lhta
Arisaema tr Pky"vm

| invasive Spacies Present at Site (est. % Coverlig pn;, ”“'3"“‘“‘ ‘.,-h,,;"”,,m

TePlease also submit site maps Indicating species location, any photographs taken (to eid in confirming D) end

if a voucher specimen Is collected, the label dota, number, and repository.
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Version 4.2012 (BTF)

BOTANICAL FIELD SURVEY FORM — PA PLANT SPECIES OF SPECIAL CONCERN

DENR requests @ Botanical Field Survey Form be

submitted for each occurrence/poputation of a PA Plant Species of

Special Concern (SOSC) found during a survey. Please attempt to complete as many fields as possible. Please direct
any questions to DCNR Bureau of Forestry, Ecological Services Section at (717)-787-3444.

Species Name: Aoc AIt WG
Ocmothera argill ‘ania
'Tr."ol-om Voftah"aﬂi

N, £

E ,o“ N “Abh* C

PNO! # (il applicable):
2227S
€O 1D # (if applicable}:

Sumwrtsk B, Moo rmo Survey Datelsy: 7- 16 14, | Time Spent:
A K. Keat. 8-Y-1q 4o 8-7-1Y 3.0 ﬁr.s
Site Name: FCoordinstes.al Occurn ‘ ‘
A b - t o

Dincﬂomtom See US(‘.S mapt nﬁqeﬁﬂ.
% Hab~at €, sccors Aiua Theex: :t‘a-a Pipelive niuﬁ‘.b-fl,._,

Bac kboﬁc Rend to U o Corners R:\
Site Owner: , ver sware of Species of Special Concern?
, O NO
Owner Contact information: tandowner consent for o PA Heritage Program?
OYE 0
PA-HU=D0O0IY, 0000 <o [andowner cons€nt for voucher collection?
PA-HU-00Zb.000% OYES QNO

Wa&n& ®R. ruku\'

General SOSC Habitat Description: —Terreatrial (3rondlead Fore St

br‘ , bate sacces's.p,oq,( hardd wool """"*“g"“""o J"“""‘*&‘R e? BQuereas
. A‘k&; ass CA:,A drb&

Estimate of Area of Potential Habitat: Newe

Soﬂmstmmnom'»ﬂmulmﬁ. underlying geology, etc.):

St lonnms .4~& Shaly st lomgmus

D"Y; Melioam B"""’&)

Relative age/Successional stage: mm

‘M’G& Boccess. ovet R 1 NV"I SE Fop - 30O
Moisture: Light: Topo Position: Siope:

O inundated (hydric) 0 Open 0 Crest O Hat
O Saturated (wet-mesic) O Partisl @UOppaer Slope 0 0-10%
0 Meist {mesic) efFiltered O Mid-slope @ 10-35%
@Oy (mesic) @Shaded O Lower Siope D35e%
@ Bry {xeric) O Bottom O Vertical

Pagelof2




Aoc Wie+

Aoc Alt Wb
HAB C,
BTF)
- Occurrence information (describe below)
, : # Plants: Population Area:
0 in bel Ramets' Genets’ o1yd
O In bud a 110 Q 015y’
, o 11-50 (2}
O In flower o5-10yd’
o $1-100 o
O immature fruit 101-1000 o 0 10-100 yd’
D Mature fruit 1003-10K o 0100 yé* - 1 a¢
D Seed dispersing “** o D 1+ acres
—ie m Area /]
1D Confidence: plain):
o] Pomhn 10 O Somewhat certain '

WMU«W«V\/

Integrity/Fragmentation of Habitat:

Land Use/Disturbance information: / \
Thraats (on- or off-site): T \
Conservation or Manage Recommendations:

ymmm:

“Ramet: individual reproduced vegetatively (a clone)
IGenet: individual generated by sexual reproduction (a seediing)

Assoclated Species :: Most Abundan

/Dominant by Strata {est. % cover):

Pveravs rrrontrns
Soverces robra

Couereys alba .
b Ar

Sub-Canopy/Shrub;
cér.e.; b 3 CALerwoIA
Vb or A unes P‘-.“‘& rur
Vacc peomn ANGOS & foliunt

"~ Herbaceous:
[} o'v s'&’-bkun\ Acl‘a?btc \LS
Dewrnabacdtens ponctiobos ba

Deyope /s i gpkis

Other Species Present:

Doeon Serction

Rerbheris Thow L:»aic:
H AMAM([,'_; vr‘gﬁz‘eo A

Loaryaaflba

| bocgera pv besces S

Herbaceous:
Diescorea villosA ">

N tehel repess

| Rebos P(ai allaris
Foricad E:é o rd }Aﬁ-‘c.‘ﬁ '

invasive Species Present at Site [est. % Cover):

**Please also submit site meps Indicating species locotion, any photographs taken (to aid in confirming 10 and
i a voucher specimen is coliected, the lobel dota, number, and repository.
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Version 4.2012 [BTF_ )
BOTANICAL FIELD SURVEY FORM ~ PA PLANT SPECIES OF SPECIAL CONCERN

DCNR requests a Botanical Fiekd Survey Form be submitted for each occurrence/population of o PA Plant Species of
Special Concern (SOSC) found during a survey. Please attempt to complete as many fieids as possible. Please direct
any questions to DCNR Bureau of Forestry, Ecologicol Services Section ot (717)-787-3444.

Species Name: ABC ATt WG W!W»M):

Oencthera Arafthceln 2 2211.;

T7 &tfw wiegiRconA £O 10 # (H applicable):

e el . C. 2 L o g §
Survovem; R | Survey Datels): Time Spent:
k. kest. Z—vlb“l"{ O'S he =
Site Name: , GPSC ce (include
Aaé Alf xy! - HAO ¢C»

Directions 1o 5he: Seg USGS reaps artincked...
%k Habiéat C daty paint covers hebitet Loopn Upper Cornecs RA 4o 4
Vestern edoe of Rosysdow Lake.

!

Site Owner: Landowner aware of Species of Special Concern?
0 YES 0O NO
Owner Contact Information: Landowner consent for data submission to PA Heritage Program?
PA -HU-00if.0000 ¢o undmconu?w::;wmc:::ﬂm?
PA -HU- coze.0008 O YES onNo

General SOSC Habitat Description: Ter o3 brial I3 rond lea® Fecea

bl‘y 7 14& S 3.8 lr.rual 119 r‘?waug pg,r‘—.s"- dw,&d‘é‘-ﬂ ’;l( Q\"’A‘COS &{AA
Al QoerevS o bea, Tiam beriay '3 Apparen Theouglert, Qensre
Qro-th of. Fheob layec ; , o : Fohua

amudm.ﬂmmmm Nowme

Soil conditions (Substrate and sofl type, soll motsture, underlying geology, eic.):
Brz ' el wnn QPMA S i€ IQAM AJ S“ﬁir s I*/GAM

Relative age/Suctessional stage: | Aspect: mwmm)
| Llate Sutgc‘gx;ﬂ.J ‘ N vy v :
Moisture: Light: Topo Position: Siope:
O inundated (hydric) | oopen 0 Crest O Fat
O Saturated {wet-mesic) a Partial @Upper Slope af1e%
0 Moist {mesic) @fitered 0 Mid-slope @ 10-35%
2Ty (mesic) O Shaded 0 Lower Slope O 35+%
@ry {xeric) | O Bettom 0 Vertical

Page 1 of2




Aoc WiG+

Acgr saccharvaw
Pinog strobas
- Vaceiv, ona ,_6.35 t'—.»@ ﬂ'ﬁq

invasive Species Present at Site (est. % Cover):

"Pkmm:uhmkﬂumamh&ammmmphowmpbstakmﬁaﬁﬂnmnﬂmmmjm
if @ voucher specimen is collected, the lobel dota, number, and repository.

Page 2 of 2

AOCAIEWE
HAB.Cp
(BTF)
Occurrence mfofmaﬁéﬁ (dcsérﬂu below)
: # Plants: Popuiation Area: Vigor:
Ramets’ Genets’ | piyd ov
o 1-10 o 01-syd eeble
a 11-50 o 05-10 wg O Feable
o 51-100 o ,
0 immature fruit o 101-1000 o 010-100 v‘z 0 Normal
D Mature fruit ' 100110k  © 0100yd’ - 1ac O Vigorous
D Seed dispersing o 10k+ o D14 scres O Exceptional
ST# Est Area vigoer
1D Confidence: N\ 1D Problems (sxplain}:
OPositivelD O Somewhatcertain O _
Known or _____inferred Land Use Hlstorr\/
integrity/Fragmentation of Habitat: / \
Land Use/Disturbance Information: / \
Threats (on- or off-site): / \
Conservation or Management Recommendations:
Additional $ Comments:
TRamet: individual reproduced vegetatively (a cfone)
2Genet: individual generated by sexual reproduction (a seediing)
Associated Spedes :: Most Abundant/Deminant by Strata (est. % cover): —
Canopy: v Sub-Canopy/Shrub: Herbaceous:
dDoergvs 4 (BA Acer Pp.we 87 fgavdeon~
@oercos robra CRoP:w v3 'vr'rax‘ﬂM'Jﬁ
— H,“ it deind c”‘t; 01.5 £lde '4&!4
Other Species Present:
Canopy: Sub-Canopy/Shrub: Herbaceous:




AoC it

AOC alt W6 HaB D,

Version 4.2012

BOTANICAL FiELD SURVEY FORM — PA PLANT SPECIES OF SPECIAL CONCERN

DCNR requests a Botanical Field Survey Form be submitted for each occurrence/population of a PA Plant Species of
Special Concern {SOSC) found during a survey. Please attempt to complete as many fields as possible. Please direct
any questions to DCNR Bureau of Forestry, Ecological Services Section at (717)-787-3444.

Species Name: Aoc Al Wi, T PO & {H appiicable):

(MsB)

Oenothera aryiliieeln | zz2%s
Tr.'folrmoq q.'pa-\mtonq | €0 10 # (if appiicable): \ a o
Surveyorls): iy (3, .eomd | Survey Date(s): Time Spent:
' k. keat
Site Name:
AoC AlS Wg - Habibnb D

DirectionstoSite: Sce USCS. maps Atheched

P sp.-o;-O.c : Frews PBack bene Read, Mq&.‘!ﬁ‘t’b‘ 's lecatersf ‘e l‘f-e
wrst alony existioy pipeline Rowv.

| Site Owner: ' : amnﬁmdmlmy
YES DONO

Owner Contact information: Landowner consent for ‘ PA Heritage Program?
PA ."u‘ ] » D D -
> *itesee to Landow t for voucher collection?
A - HU - 002 .00068 O YES anNo

General SOSC Habitat Description: Aesve Broadteal wWeed IAM
Meist, late S vcerssimad Anrdiseed) woeadnny) o o nivabed ‘:')'

Cnya ouh Querev3 NBN Acer Saccharvay anl Pno.n r
A Je-iSe u.nfo'."‘or( "M-wdw withy t—mloml hpdl-uw s cuhclu; 3p.

Estimate of Area of Potential Habitat: Ne~ e

Soll conditions {Substrate and soll type, soil molisture, underlying geology, etc.):
Aneiab, Dark Brewas, 3¢t leana

Relative age/Successions! stage: - Aspect: Elevation (provide units):
et Wes? Soo £f,
Moisture: Light: Topo Position: Slopa:
O Inundated (hydric) D Open 0 Crest
O Saturated (wet-mesic) 0 Partial " 0 Upper Siope a0 10%
@Molst (mesic) O Fiitered ' O Mid-siope 0 10-35%
0 Ory (mesic) GShaded 1 Lower Slope £135+%
O Dry (xaric) @Tottom O Vertical

Page 1 0f2




poc Wle+
AOC Alt Wb
HAB D,

Occurrence information (describe helow)

CAPYA ovata
Ager Jaccharonn

Veburadam @rImi .L‘ow
Egrpfnil CA"O’G‘IW%NA

Population Area: | Age Structure:
O led, O1yd’ — Annuais
O inbud o15yd’ % Seediings .
D in flower g;._my" o % Immatu [ Fethle
O Immature fruit 010-100yd’ | % 1st) O Normal
O Mature fruit 0100 yd* =1 ac | — ¥Mature | O Vigorous
D Seed dispersing 0 1+ acres % Senescent | O Exceptional
- X — Est Area /] vigor
1D Confidence: ‘ mmyn’vlm:
DPositivelD OSomewhatcertain O rtain ‘
_____Knownor _____inferred Land Use !ﬂstw\/ :
Integrity/Fragmentation of Habitat / \
Threats (on- or off-site): / ‘\
Conservation or Mana; Recommaendations:
Additional S Comments:
“TRamet: individual reproduced vegetatively (a clone)
1Genet: individual generated by sexual reproduction (a seediing)
Associated Species :: Most Abund, [Deminant by Strata {est. % cover):
Canopy: Sub-Canopy, : Herbaceous:

utheveciasvs BulabOCﬂ P
Aaianthensn gay racevtasony

| @eer®vd rubra Lindernr Benvoir( Rdwvtolla recl,
Canopy:  Sub-Canopy/Shrub: Herbaceous:
Pines eryela Cratresss 3p. Cerantona, enrsbinianonn
Resa meldcflord

Acer Sace hatorm

yipat

ngmud_m_._’ (1 - RANS .

’ e kidaade Rﬂ!ﬁ mu!h’g‘orﬁ

-*Mmmmmmmmﬁymwmmmmmmm
if a voucher specimen is collected, the label deta, number, and repository.

Page20f2
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Aoc w6+
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Version 4.2012
(M3R)
BOTANICAL FIELD SURVEY FORM — PA PLANT SPECIES OF SPECIAL CONCERN

DCNR requests a Botanicol Field Survey Form be submitted for each occurrence/population of a PA Plant Species of
Special Concern {SOSC) found during a survey. Please attempt to complete as many fields as possible. Please direct
any questions to DCNR Bureau of Forestry, Ecological Services Section ot {717)-787-3444.

Species Name: 4 0c Al Wi Wgﬂwﬁk S
Oevoth Arailicola 2227285 @000 |
S e T W -
Ao Sosc T ; et HAB D2
Surveyorfs): 3, - Survey Date(s): . Time Spent:
k. kest ' 2=-1¢ C.25 bhrs

| site Name:

_AoC Al wW e -Hab Yt Dy
DirectionstoSite: Sce US L3 Maps .
e S‘Peo.r'{?/c-.‘. Follow existia, ROW to the #ast frev Rackbore Road

pﬁf A?pf‘c')ﬁo';ﬁq 4{?’)‘ ©udd m«,'/C'S.- “Aﬁéf‘&t’ % ;{ 4 HASE s,}
Site Owner: ’ r aware of Species of Special Concern?
YES 0O NO

Owner Contact Information: Landowner consent for A Meritage Prwm?
o YES [»] '

Landowner for voucher collection? \
Q YES O NO

Genersl SOSC Habitat Description: AAes/c (3coacleal wWoollauf)

Mc;/xé, Late soccess ol Losocd asf 5"‘"'"’““9"’"6 Pa lostrive kab.ded
AR seremaral Streana, Acer saccharvad deomisnbes the case

Carya sp. AR C’raéng-ﬁus $p. /" the vudecs bory. ; PY with
Estimate of Area of Potential Habitat: pjooe N '
soil :endmommc and so type, sofl moktun. undumm, etc.):
Meorg t, t}nr’c Brow ), St loann
Relative age/Successional stage: | 2 Elevation {provide units):
Lakg | Nw[SE oo £
Molsture: tight: ' | Topo Pesition: ' Slope:
' O Inundated (hydric) 0 Open 0 Crest | OFat
O Saturated (wet-mesic) | O Partial O Upper Slope afi0%
@Floist (mesk) erfiitered 0 Mid-siope O 10-35%
Q Dry (mesic) O Shaded O Lower Siope O 35e%
O Dry [xeric) efSottom | oVertica

Page 10f2




Aoc wlb ¥
AOC Al WE
HAB D,

Oemfrm lnformahn {describe below)

# Plants: Population Area: | Age Structure: Vigor:
Ramets' Genets’ A
o ] 1:10 2]
o 11-50 o
a] $1-100 a]
D immature frult o 101-1000 o
0 Mature fruilt 1001-10K o
D Seed dispersing o m* o
D Confidence: \
DPositive 1D O Somewhat certain

—_Known or mndmwQan\/

integrity/Fragmentation of Habitat:

Land Use/Disturbance iInformation:

/

'lhm(on-oreﬂ»ﬁu):

e

Conservation or

Recommendations:

Ramet: individual reproduced vegetatively (a clone)
Genet: individual generated by sexual reproduction (a seediing)

§a

Associated Spedies :: Most 1t/Dominant by Strata {est. % cover): ,
Canopy: Sub-Canopy/Shrub: Herbaceous:
Acer Sacchacunen Cral-ncao.s sp- Ver besioa A Herdz'n;'ll“ &
P.‘mas na.«‘d a Ca rya IR Pnr oo CissoS bu:»bsc
Ace saccharonm Pedophyllonn peltafor |
Other Species Present: B o

Rosa moitcflora

: CircAcA :bdA&r-'aca (ata

Ealivar Aparive
Tmm{q‘ﬂas c'Ape»JS.’s
Vine s

Tex codesdros cadyevs

invasive Species Present at Site {est. % Cover): e Rosa mwaorA

**please olso submit ske maps indicating species location, any photogrephs token (to aid in confirming 1D) end
if a voucher specimen Is collected, the label data, number, and repository.

Page 20f2

w S6)




Aoc A4 Wi
Hab . E

Version 4.2012 (F-F‘ /AG)

BOTANICAL FIELD SURVEY FORM — PA PLANT SPECIES OF SPECIAL CONCERN

DCNR requests a Botanical Field Survey Form be submitted for each occurrence/population of a PA Plant Species of
Special Concern (SOSC) found during a survey. Please attempt to complete as many fiekls as possible. Please direct
any questions to DCNR Bureau of Forestry, Ecological Services Section at (717)-787-3444.

Specles Name: Aoc At Wb mifﬂmh)c
Oevethora argitticela 222 75
Tecfaliorma v.'r.-'d"C vreq Eomﬂﬂopﬂaﬁd: a te
o S03¢ Tdeatrfiod wothia Mabbut £ i 7z
Surveyor(s): 5. Desenmo Survey Date{s): Time Spent:
Ic. lcwa € 8. - 1Y O. 8 hourg
Site Name: of Occurrence finclude @
o . Habkidad & _ |
DirectionstoSite: See UVSG S maps atiach
Site Owner: aware of Spacies of Special Concern?
aNo
Owner Contact information: Landowner consent for 3 PA Heritage Program?
oy o
PA -HV-0089. 0000 to Landowner for voucher collection?
PhA -HY - 203, ®0OD O YES 0 NO

General SOSC Habitat Description: [, [{owr Freldf

b'r ' .Pep :‘.'J Jom-’a;!r-ﬂ b\’ ?ca Mdy" ~h levn, P"*""“,‘ bdiey‘:'.s

e),.m,,.ép‘ Av B loren tA variy |

Estimate of Area of Potential HabRat: sl owe

| soil conditions (Substrate and soii type, sofl moisture, underlying geolagy, etc.):

-b‘ﬁ, ank - rvedf onee Gr-qwl Se'/f‘ ! ea

| Relative age/Successional stage: tion {provide units):
Eacly Sw_ eo-
Moisture: Light: Topo Position: Slope:
O Inundated (hydric) & Open D Crest O Fat
O Saturated (wet-mesic) D Partial EUpper Slope eion .
£ Moist {mesic) O Fitered 3 Mid-slope 0 10-35%
@bry imasic) O Shaded £ Lower Slope 0 35+%
G Dry {xeric) ‘ 0 Bettom 3 Verticel
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Occurrence Information (describe below)

# Plants: Population Area:
Ramets’ Genets’ | p1yd?
O In bud o 111?:0 a 015 yd*
O in flower o @ 05-10 yd?
o $1-100 o
O immature fruit B 101-1000 o 0 10-100 yd’
O Mature fruit 1001-10K o 0100 yd'~1ac
O Seed dispersing o 10K+ o O 1+ acres
‘ e Est
| 1D Confidence: 5]
O Positive ID O Somewhat emm B

____Knownor lﬂ!méundwuktw\/ ‘

Integrity/Fragmentation of Habitat:

Land Uitlmum information: ~
Threats (on- or off-site): / / \\

Conservation or Manag Recommendations:

Additional Comments:

‘Ramet: individual reproduced vegetatively (a clone)
1Genet: individual generated by sexual reproduction (a seediing)

Associated Species :: Most Abundant/Dominant by Strata (est. % cover): .

Canopy: Sub-Canopy/Shrub: Herbaceous:
2¢a Ay
Ph levin Pf‘ﬂ*fn) t {~4
QAG,*‘ va g Yormerata

Other Species Present:
Canopy:

Herbacaous:
Selawvn sarol'vense
Setaria pomiia

Awmbcotia arterm'siCalig
Potesb:lla fosta

Panrsom v g tum

invasive Species Present at Site {est. % Cover):

“MMW:MWWWMMMyWMMﬂMWWM
¥ a voucher specimen is collected, the labe! data, number, and repository.
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BOTANICAL FIELD SURVEY FORM — PA PLANT SPECIES OF SPECIAL CONCERN

DCNR requests a Botanical Field Survey Form be submitted for each occurrence/population of a PA Piant Species of
Special Concern (SOSC) found during a survey. Please attempt to complete as many fiekis as possible. Please direct
any questions to DCNR Bureau of Forestry, Ecological Services Section ot (717)-787-3444.

Species Name: Acc Alt WG PNOI # (if applicable}:

Deve'thera argillesla 22 23

T’i#o’-‘dm v)'..‘n ‘¢ommm mmﬂn ”M,:

Ao £03C \‘-'ﬂ‘n’w"ﬂ*""%f‘F v
Surveyor(s): g . Bememe Survey Date(s): Time Spent:

<. keat. 8-4-14 - | 2.5 hra,
Py s _ , A - s
= Habitat F .

“Directions to Ske: See USGS rmap3 attechall

N Speacifict Follow eristimy pipe live @ew frunn Upper Corser s Rend Por

3 to

Y . . s4A s lgs tewvn
Arprpima il St~ 03 b i ﬁfr,'hzn*pi. £
Site Owner: aware of Species of Speciat Concern?
YES DO NO
Owner Contact information: Landowner consent for PA Meritage Program?
O YE! ]
PA- Hu - 001%.0000 +o — o vouher colection?
PA-Hu - 0026. 0008 o YES 0o NO

General SOSC Habitat Description: Te-restriad (Sroadleaf wWoal lanl
hr_y ’ motg-.fu.:c o:':rbﬁ»l wo-.o ,Ae'co dom.‘a.‘\\y with Aeer sw‘mrdm,

c’fyﬁ éﬁm;ﬂﬁ‘A’ l?‘ba'dl'q P"UJ“‘A..‘“' Aﬂﬂ pfﬂ) l’ulﬂ"‘ ’f‘,;”:‘ .
Sok-ensapy cossists of, sapliegs o fthe danepy Species.

Estimate of Area of Potential Habltat:

Sofl conditions [Substrate and sofl type, 5oll moisture, undertying geology, etc.):
Dry, Dack to Medvan Brawos, $71¢ laans

Relative sge/Successional stage: : Elevation (provide units):
M- gueeragiy , W =NV 200 - 1080 FE.
Moisture: Light: Topo Position: Slope:

D Inundated {hydric) {1 Open O Crest 0 Fat

O Ssturated (wet-mesic) O Partial " orlipper Slope 00-10%

0 Moist (mesic) arfitered O Mid-siope @r183s%

@By (mesic) 0 Shaded 0 Lower Siope 0 384%

O Dry {xeric) O Bottem O Vertical

Page tof 2
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Occumnu Information (describe below)

Iy

# Plants: - | Population Area:
Ramets' Genets’ | o1y
Ot bud o 11145509 o 018 yd
O In fower o g o 05-10 yd’
o 51-100 o ,
D immature fruit o 101-1000 o 0 10-100 yﬂ’
0 Mature frult 1001-10K o D100 yd’ -1 3¢
D Seed dispersing o 10@* a O 1+ acres
' p— Y Ve
1D Confidence: Problems /M):
o mum lD D Somewhat wuh o ‘ ,
—Inferred Land Use mtw\/
lntetmylfnmn%m of mbkat
Land Use/Disturbance information: / \
Threats {on- or off-site):

d

Conservation or

ecommendations:

e

"Ramet: individual reproduced vegetatively (a clone)
2Genet: individual generated by sexual reproduction (a seedfing)

Assoclated Species :: Most Abundan

momm by Strata (est. % cover):

Canopy:
Acer saccharvan
Rl ia ?nedaaema4

Sub-Canopy/Shrub:
03"r4 Virg e daua
Cartya tomeatasA

Herbaceous:
Pur theueessos gu%uc%"
Ao tehella repend

Carya bometosa FrarivaE AMSr ANy Geolycra pobes

Nwv s Fes oA

Pmwos 3Cebhel
é‘r.dtaod'vl p.

Lys'mne(ua b“"‘“""“‘
Senriay sotumd fola

| lnvasive Species Present at suetesi. “,M

Teplease 850 submit sie maps indicating species location, any photogrophs token (to aid in confirming 1) end
if @ voucher specimen Is collected, the label data, number, and reposiory. ‘
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Version 4.2012 ( &) 6 F )

BOTANICAL FIELD SURVEY FORM — PA PLANT SPECIES OF SPECIAL CONCERN

DCNR requests o Botanicol Field Survey Form be submitted for each occurrence/population of a PA Plant Species of
Special Concern (SOSC) found during a survey. Please attempt to complete os many fields as possible. Please direct
any questions to DCNR Bureau of Forestry, Ecological Services Section at (717)-787-3444.

K. t'ﬂ t.‘

Species Name: ADE At WO PNDI # (if applicable):
- Oevotherea Ar c'"’o'(.'ﬂ zz;zs

- Trifeliom virgen ieomt €O 10 # (if apphicable):
* pe So3c ‘rnfc'p.'fi_w,‘ﬂ, b &

Surveyor(s): g. Do wvwmo Survey Datels):

8-4-14 te ©-7-1Y

| 5 b.r;.

¥ spn,’@.tt Follow exsatim
Road eamparo

ACC ALt i - da‘f{d“ )
DirectionstoSite: Sge US C'S maps atash

Pckue RowW e the NW rom 2.:96.

grfor Apprer.

sSee P4,

O YES .. 0

Site Owner: er aware of Species of Special Concern?
YES O NO ,
Owner Contact information: umMWAWWW

PA-HU-0019.0000 to

Ltandowner
OYES

for voucher collection?
O NO

\

PAr - HU"0026.000.5

a treman valley .

General SOSC HabRat Description: —T ¢ rcs Lroal Miredd Forest - Hemlock Ravine
Rey - meist) late svace s30mal, Mind Poreat comporeR A
T“a‘ e‘.,‘J,ﬂg.a And Deto la lenta l‘vor\' Alna I.'tecp S’QPel

Estimate of Area of Potential Habitat: pse ue

Soll conditions (Substrate and sofl type, sol moisture, underlying geology, etc.):
f)ry - meist, Oar-k ‘Bhw-"; 3 "R‘f.&m, f;po.w-.ﬂ «R-Jr-f-k

Relative age/Successional stage: mmm;:*
Late N K »O ~ 1 ¢,
Molsture: , Ught: vl ”%?om %ﬁn 101
O inundated (hydric) O Open O Crest OFat
0 Saturated (wet-mesic) 0 Partial O Upper Slope 00-10%
@Woist (mesic) 0O Filtered O Mid-slope aio-35%
Q-Ory {mesic) @rShaded alower Slope 0 95+%
O Ory (xeric) @Sottom O Vertical

Page1of2
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5C Occurrence Information (describe below)
] # Plants: Population Area: Vigor:
Ramets' Genets’ | o1ye! | o
5] 1-10 o 01-5yd Feeble
o] 11-50 Q ) 0 Feeble
\ o $1-100 o os-10yd’ '
O Immature fruit o 101-1000 a 0 10-100 yd' O Normal
£ Mature frult 1001-10K o 0100yd - 1ac 0 Vigorous
D Seed dispersing 10K+ o 3 1+ acres 0 Exceptional
ID Confidence; 1D Problems (éxplain):
O Positive 1D 0 Somewhat certain  OMUncertain
‘Known or Inferred Land Use mﬂ?\/
mwkv/rmmafonolmmm / \
Land Use/Disturbance information: / v \
Threats (on- or off-site}): / \
Conservation or Manage Recommendations:
Additional Comments:
'Ramet: individual reproduced vegetatively (a clone) '
Genet: individual generated by sexual reproduction (a seediing)
Assoclated Species :: Most Abundant/Dominant by Strata (est. % cover): ,
Canopy: Sub-Canopy/Shrub: Herbaceous:
Tsusa eanadenaia Acer 2accharven Polystebom acrostice ey
Betola leata QPuerevs robra Desastandbis posctiloboly
Retuia lents Maiawthemvn Facemes vuny
Other Species Present: , ; ,
Canopy: Sub-Canopy/Shrub: Herbaceous:
| @oercos ilraifalia Potentilia 2p,
Vrbhoraom les haﬁ :

invasive Species Present at Site {est. % Cover):

“*Please olso submit site maps indicating species location, wwm(nmmmmw
If a voucher specimen is coliected, the label data, number, and repository.
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Version 4.2012

BOTANICAL FIELD SURVEY FORM ~ PA PLANT SPECIES OF SPECIAL CONCERN

DCNR requests a Botanical Field Survey Form be submitted for each occurrence/population of a PA Plant Species of
Special Concern (SOSC) found during a survey. Please attempt to complete as many fields as possibie. Please direct
any questions to DCNR Bureau of Forestry, Ecological Services Section at (717)-787-3444.

 SpeclesName: ABC Alt Wb PNDI # {if applicable):
- Oewolhera Aren‘ﬂo‘uh ko S‘ )
- Trodollem yiry Wieont £O 1D # (if applicable):
) So3¢C H}
Surveyor(s): Bopero Survey Date(s):
le. keal IB-4-1¢ to 8
= H‘,&l'ﬂf H 3

DirectionstoSite: Sce US G S Araps alfa

o ?Pec-’.ﬂo'n t From: Seves Morat .'!uJb Hab bafMH i3 loanted teo the
werad "."% cr’:ﬁ':—a enl Row,

Site Owner: mer aware of Species of Special Concern?
, 0 YES QONO
Owner Contact information: Landowner consent for ’ A Heritage Program?
O YES DN
A -1y - . : :
PA -yv-0019.00e0 +o T —— =3
PA-HU-0026.000S DYES O NO ,

General SOSC Habitat Description: DA lus Erive Emergeent wetiand
Mo-'s'é', 0-!”7 ‘L uccr:.!-wo(, @ rmer Q.aé"u..ﬁquﬂ [ow“!-’ o e
eristin ROVYCOHE), Domisast Speeies rudvde Timas hinsg cApenty
AtelJ§ ArerrVLANVS b,']g‘anc'IQ, aved Bneclen ‘cﬂ.o"n"#".
Estimate of Area of Potential Habitat: /Nem ¢

Sofl conditions (Substrate and soil typs, soll molsturs, underfying geoiogy, etc.)
.SA{V:&(’OJ*M..‘{{’ ::'.mrk‘ :3 Caynded | glnr 'Sf‘/t /Q"\-q

Early S & &80 - 120 PL
Molsture: Light: Tepo Position: | Siope:
O inundated (hydric) 2Open - O Crest 0 Flat
erSaturated (wet-mesic) O Partial 0 Upper Slope ‘1%
O Meist (mesic) Q Fiitered © Mid-siope 0 10-35%
O Bry (mesic) O Shaded ar{ower Slope 0 35+%
D Dry (neric) @Sottem 0 Vartical

Page 10of2
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0 in fower
O Immature fruit
0 Mature fruit

€1 Seed dispersing

Occurrence information (describe below)
2 # Plants:

1D Confidence:
Bndﬁvc

D Somewhat certain

Tio e

____Knownor mn«undtmmnw\/

| integrity/Fragmentation of Habitat:

Land Use/Disturbance information: /

Threats (on- or off-site):

e

Conservation or Manage!

Recommendations:

Additional

Commaents:

TRamet: individual reproduced vegetatively (a clone)
IGenet: individual generated by sexual reproduction (a seedting)

Associated Species :: Most Abunda

[Dominant by Strata {est. xmer 4

Canopy:

Sub-Canopy/Shrub:

Prlea P.‘"‘"‘"l“

Herbaceous:
A‘.fg!.. Armerieand A
Timpatiens cape F VXN

e

Herbaceous:
Oveslea s,ru3 bsl/Y
Ev tha inaa gram/ M'A
Verenin NOO} berate~ 55

Invasive Species Present at Site (est. % Cover):

"»mdsowmmmmmmm,mmwmmmmmmwm
f a voucher specimen Is coliected, the label data, number, and repository.

Page 20f2
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Version 4.2012
(CaTF)
BOTANICAL FIELD SURVEY FORM — PA PLANT SPECIES OF SPECIAL CONCERN

DCNR requests a Botanicol Field Survey Form be submitted for each occurrence/population of a PA Plant Species of
Special Concern (SOSC) found during a survey. Please attempt to complete as many fields as possible. Please direct
any questions to DCNR Bureau of Forestry, Ecological Services Section at (717)-787-3444.

Speces Name: Aoec Alt W& PNDI ¥ ( applicable): S
- o‘,’-ﬂ.m A (”0.‘. “ ' zzz ?{ .
- T'r"-f‘ liamia vigiaeomm. !ODDOWM | a ate
Surveyor{sl: N B.»om o Survey Datels): Time Spent:
K:Kvaf: ‘ 8-¢-14 b0 871y 2.8 hes
Site Name: ™ i
v 4 _ ,

mwm’e:vse‘ USECS mraps attacheX.
+* Spfc:'-p:\"' t Habitat . T /s Sourd to the wWea ¥ E'é Seve n a;"t‘e.ﬁ&

Withis the Taystews Lake fReare Aren.
v — ' aware of Species of Special Concern?
Owner Contact information: PA Heritag gram?
PA-HU-001% 000 to
PA -8 Landowner for voucher collection?
_ U- 0o2¢.20aS _ QYEs O NO

General SOSC Habitat Description: Tecrestroal Mised Forest

br'(, Shaderd Forest ‘6 Ponos —‘é"\‘i, Proos vik wdre A

Qluerevs mﬂ't““l«) Overeva robhra, ael @ Alha, Thiv u»&n.ffoff -6
y tur aspuptifeliom. 7 - «

Estimate of Area of Potential Habitat: /e ., e

Sofl conditions (Substrate and sofl tye, soll molsture, underlying geology, stc.)
bry 4 Dar k- et A rowm, seltloam - fsv-{vk.qu si{tloas

Relative age/Successional stage: Aspect: Elevation (provide units):
_late west - Sevthwest Lo- 790
Molsture: Light: Topo Position: Siope:

O inundated (hydric) 0 Open  DCrest  DFiat

© Saturated (wet-mesic) O Partial @Opper Siope @ 0-10%

O Meist {mesic) O Filtered 0 Mid-siope 0 10-35%

@ Bry (mesic) Shaded O Lower Slope O 35+%

O Dry {xeric) O Bottom O Vertical

Page lof2
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(c BTF)

%5C Occurrence information (describe below)

Phe d # Plants: Population Area:

Onle ' Ramets’ sz ot w’

O In flower e 11-50 o os-10yd’

{. o $1-100 o

O immature frult 101-1000 o 0 10-100 yd’

0 Mature frult ' 1001-10K o D100 yd’ -~ 1a¢

D Seed dispersing o 10K+ o 0 1+ acres
1D Confidence: ' ' [+ W}‘
GPositive D D Somewhatcertain D ] '

integrity/Fragmentation of Habitat: / \

tand wmm'mmhn: / ' \

Threats (on- or off-site): / ‘ \

Conservation or Manage Recommendations:

V Comments:

TRamet: individual reproduced vegetatively (a clone)
Zgenet: individual generated by sexual reproduction (a seediing)

“Associated Species :: Most Abundant/Dominant by Strata (est. % cover):

Canopy: Sub-Canopy/Shrub: " Merbaceous:
Praea af:—;b.-,s Pwos Shebod Dry.piw.‘:nma,'.w(m
Pivod ”"'Q“’"M Qrvbra ' P ly s Cehven ACIOJ{&U‘.}JP,"
Duercos mestavna Q. alha
Other Species Presant: } ,

Overevs Ao tann

Quercos alda
Vacermvuns sngu 3{.'_&‘.'.»-1

GRoerevs robra

invasive Species Present at Site (est. % Cover):

**Piease also submit sie maps indicating species location, any photogrophs token (to old in confirming iD) end
if a voucher specimen is coflected, the label data, number, and repesitory.
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AOC: Wb+ Habitat: J
A’l _}, (A)C: Version 4.2012

BOTANICAL FIELD SURVEY FORM — PA PLANT SPECIES OF SPECIAL CONCERN

DCNR requests a Botanical Field Survey Form be submitted for each occurrence/population of a PA Plant Species of
Special Concern (SOSC) found during a survey. Please attempt to complete as many fields as possible. Please direct
any questions to DCNR Bureau of Forestry, Ecological Services Section at (71 7)-787-3444.

Species Name: PNDI # (if applicable):

Tefolvm Vircgaicona 22275 O court

if ble): :

Oe e o f‘(\\\\\ EOID # (i app!ica e) 0 gte

Surveyor(s): K‘,,.‘,.‘ L(gc, \lea,.' , Cdie Survey Date(s): | Time Spent:
\’p\LM 8 _ 4'_ ,s o ’30 m;(\
Site Name: A‘OC« A’H Wb+ GP, § of Occurrence (include d
wib ;

Direc‘tionsto site: Qop ol Vuack 20 US.(.,% Troteh \ocedion s 4 Aede\
Hodoiek Dot Meps Soe Ao Wi+ }oc, e\ w‘cw -

Site Owner: ner aware of Species of Special Concern?
- YES oNo
Owner Contact Information: Landowner consent fWA Heritage Program?
- O YES =]
-HU-020, o8 -TH
PA H Landowner consefit for voucher collection?
O YES O NO

General SOSC Habitat Description: PE Vk\\bjrﬂ ac T wNefaear | V” l . HM&(’ +o
Sotvradke ) \5\\%5 tarbed \Pg,-f\)rrd\ \,.B\»-h T\ rne

CM&V&%('\' wsetand |,

Estimate of Area of Potential Habitat:
none

Soil conditions (Substrate and soil type, soil moisture, underlying geology, etc.): (M\,,.\o S—v’W‘M \

Shdiy Aohorloed Peckiod g Rt eenecspers ehen)

Relative age/Successional stage: Aspect: Elevation (provide units):
Cocly W (qeae) |

Moisture: ( Light: ~ Topo Position: Slope:

O Inundated (hydric) B“pen O Crest O Flat

UZaturated {wet-mesic) 0O Partial O Upper Slope &0-10%

oist (mesic) O Filtered O Mid-slope 0 10-35%
O Dry (mesic) 0 Shaded ) B'fower Slope 0O 35+%
O Dry (xeric) wfottom 0O Vertical

Page1of 2
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ACC: W Wttt Y

ACT e

SC Occurrence Information (describe below)

A(/E,( CUotun

Tﬂ«x‘M ’\)em\\ﬂVa(\\(,um

Aux LEP VTN

Sambu'ovs (\'bb“ o~

Phenhglogy: i# Plants: Population Area: | Age Structure:. Vigor:
Olnle Ramets® Genets® o 1yd® ___Annuals av
OIn bud o 3-10 o 015 yd® __%Seedlings | “Feeble

11-50
O In flower E 51-100 E. 0 5-10 yd* & Feeble
0O Immature fruit a 101-1000 o 0 10-100 ydz Nlormal
O Mature fruit o 1001-10K o 0100yd’-1ac | — Vigorous
O Seed dispersing n] 10K+ o 01 1+ acres % Senescent | O Exceptional
T # Est Area ] vigor
ID Confidence: ID Problems (é€xplain):
O Positive ID 0 Somewhat certain certaln
____ Knownor Inferred Land Use Hlstory

Integrity/Fragmentation of Habitat:

Land Use/Disturbance Information: / \

Threats (on- or off-site): / \

Conservation or Managempift Recommendations:

Additional SOSC Comments:

TRamet: individual reproduced vegetatively (a clone)

2Genet: individual generated by sexual reproduction (a seedling)

Associated Species :: Most Abundant/Dominant by Strata (est. % cover):

Canopy: Sub-Canopy/Shrub: Herbaceous:

Leersla vircintena
Im“)«-.:\\\u\s C,o\‘-)c AstLs
0N\ en Sencibulls

Other Species Present:

Sub-Canopy/Shrub:
Oy cenedt canc.

C ek Go-vbus 3?
L\(\t)e( (2N 10\(\

Canopy:
Wuercn e\

Quescos oo .,
QUi WwokeHen

Herbaceous:

IC e F
Periculin Vifni=ns
?dﬂwn!u. ST a

Ridens Lroadods X
CloAn Mratle

S\Im\&\ oHimA (\0\&-&\6\ e

Invasive Species Présent at Site (est. % Cover):
%J%« Yk lora
™t OQCS\\J@\ Vimmineurn

c\\wtin ?()(Lo\u)r«.
Syrephyo Hichumn ?m\m\f\('hks

**plagse also submit site maps indicating species location, any photographs taken (to aid in confirming ID) and

if a voucher specimen is collected, the label data, number, and repository.
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AOC: (U\6  Habitat: K
A\+ w 6 Version 4.2012

BoTANICAL FIELD SURVEY FORM — PA PLANT SPECIES OF SPECIAL CONCERN

DCNR requests a Botanical Field Survey Form be submitted for each occurrence/population of a PA Plant Species of
Special Concern (SOSC) found during a survey. Please attempt to complete as many fields as possible. Please direct
any questions to DCNR Bureau of Forestry, Ecological Services Section at (717)-787-3444.

(BTw)

Species Name: AOC W\le * ALT WG PNDI # (if applicable):
Taloliwn Vie Sm Leow . 22275 o Qccurr
EO ID # (if applicable): - e

06%\03\'\‘\ et g \Wacola - .

Surveyor(s): \Lorc-‘ \'M e C s ‘“‘1 \ Survey Date(s): Time Spent:
Coclte Ve Gl4/15 -~ | |.5hr

Site Name: A,O(' LI\b GP § of Occurrence (include da
hoc e \x We ;

Dlrec‘tions toSite: See  chtacned VL6 S _\*OSQC,S\' \oeaXion W\m\b‘o v A\
Holodad Devcl teps Sor Ao W16 + Aoc AW Wb

Site Owner: ner aware of Species of Special Concern?
' - YES O NO
Owner Contact Information: Landowner consWA Heritage Program?
.@A-Hu-ooZo,oooe-TM, O YES 0
Landowner coR¢ for voucher collection?
O YES ONO

General SOSC Habitat Description: %(‘ O&J |€;~_¢ Te((g&!vr(',.\,\ @oad/a r\J (%TL«JD
Df\( Yo st (m%»c}\ Pectinl Yo _Q\)f“,) VRN ‘euc\\( SuCCessional .

Estimate of Area of Potential Habitat: ' O(\ ry

Soil conditions (Substrate and soil type, soil moisture, underlying geology, etc.):

Moist s Dy , Mesbimn brawe | St loa

Relative age/Successional stqée: Aspect: Elevation (provide units):
eot\y  SuccesSione W (_‘\6““*\"-3

Moisture' Light: - Topo Position: Slope:
O Inundated (hydric) O Open O Crest O Flat
O Saturated (wet-mesic) M’artial O Upper Slope lrﬂ-m%
wﬁoist (mesic) tFittered yAllid-slope 0 10-35%
h‘ﬁry {mesic) 0 Shaded . ‘wﬁwer Slope 0 35+%
O Dry (xeric) 0O Bottom O Vertical

Page 1of 2




AOC : Wik +  Hobrest:

Aot We

SC Occurrence Information {(describe below)

Phehgqlogy: # Plants: Population Area: | Age Structure:. Vigor:
Olinle Ramets’ Genets’ o1yd ___Annuals ov
O In bud o 1-10 o 0 1-5 yd? ___%Seedlings Feeble
11-
O In flower 2 511_1.';% E 0 5-10 yd* @ Feeble
O Immature fruit 0 101-1000 o 0 10-100 yd’ Normal
0 Mature fruit 0 1001-10K o 0100yd’~1ac | — Vigorous
‘00 Seed dispersing o 10K+ u| 0 1+ acres % Senescent | O Exceptional
T # Est Area vigor
ID Confidence: 1D Problems éxplain):
O Positive ID 00 Somewhat certain certain
_____Knownor Inferred Land Use Hlstory
Integrity/Fragmentation of Habitat:
Land Use/Disturbance Information: / \
Threats (on- or off-site): / \
Conservation or Managemgrit Recommendations:
Additional S8SC Comments:
TRamet: individual reproduced vegetatively (a clone)
2Genet: individual generated by sexual reproduction {a seedling)
Associated Species :: Most Abundant/Dominant by Strata (est. % cover):
Canopy: _ Sub-Canopy/Shrub: Herbaceous:
\ A
Qucrcvs A\de ) ““5 L g “ Lw\c)eu M?\\ \Celp e brectete
'ﬂ)b( (Vg A(,-e( bentivn P 4 ,
T ey cemedicoane ~rThenocuoy qv ’|nivc £lia
‘Q\hl\s Y\ Lbrﬁ\ OS%Y&\. V‘(b‘\f\lt-\ N U(+‘Le‘~ ()'\ () L Con
Other Species Present: _
Canopy: Sub-Canopy/Shrub: Herbaceous:
%\)UWS \N\\Qn;s)ﬂ— Guercvs aVbha 6&»\ UV G-*P“r"f\ﬁ
(xlAs onel leene Queeteuy N fen > ; .
) (% ‘\' \\ \"C C
Quercy ol color Corons Clorida -0*' AT G Ssm\z ¥ S AU
Peer Sachonrunn ’ Courydow dwetteakra £
® L.bvy} ven velgare SRSt g .
WAV V\fsw\“ﬁ““‘ QUbes Crnerles Aaccat\ac cl\Mddima
Caryan Oveka . "\-\\-LU\_\ C lA?( a%Ls

Invasive Species Present at Site (est. % Cover):
VAR Rlode Lonaleefn Yeerdari a Al Deio leta

I—lﬂ\.u.f,v& mo {»"Uw‘\ \ Y‘(\\(,J()b“'»cswl\f\ V\ Y'V\\ﬂ PIVYN cc\ks-\—‘\d, O"b:(/\,\W\")S

**please also submit site maps indicating species location, any photographs taken (to aid in confirming ID)and
if a voucher specimen is collected, the label data, number, and repository.
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Habitat: L (CBTF)

Version 4.2012

AOC: W\b
AL wé

BoTANiIcAL FIELD SURVEY FORM — PA PLANT SPECIES OF SPECIAL CONCERN

DCNR requests a Botanical Field Survey Form be submitted for each occurrence/population of a PA Plant Species of
Special Concern (SOSC) found during a survey. Please attempt to complete as many fields as possible. Please direct
any questions to DCNR Bureau of Forestry, Ecological Services Section at (717)-787-3444.

Site Name: A(L W\b G
Poc A\x W6

Species Name: AoC Wb+ Al W PNDI # (if applicable):
QO -Q \. 9 i WA\ o 22275 O Occurr
; A \vs\ v EO ID # (if applicable): :
enotnetn o A\ 4 co \ee . o ate
Surveyor(s): Kore‘_’ Hcﬁmski‘l ' Cod X Survey Date(s): Time Spent:
Vileno S-4-15 A he
5 -

of Occurrence (include d

Dedai\ 00eps £oc Ao Wb + Aoc AW Wb

Directions to Site: Cop A\ cimed USGS Yroyeck Vocekion LTS x Are\ Wloitat

Site Owner:

—

ner aware of Species of Special Concern?

YES ONO

Owner Contact Information:

Landowner consent for bmissienrto PA Heritage Program?
0 YES m]

- PP -Hu - 0020 .x08-TAR

Landowner

OYES

for voucher collection?
oNO

General SOSC Habitat Description: b ‘(\\05‘“— \ O h() () \‘\3\‘\\’, " ()_h’¥ e Suces g lone\
C,om‘&ecou: - %(Oc«)(*cwg deerectria\ Locest

Estimate of Area of Potential Habitat:

None

Soil conditions (Substrate-and soil type, soil moisture, underlying geology, etc.):

Msis 4 fo Dr_u, | Park to Media~ broen, Silt oo
Relative age/Successional stage: Aspect: Elevation (provide units):
W\'«) - lc.\ < S\.)Lu&Sg:onc\,\ W 825‘ L) &'
Moisture: Light: Topo Position: Slope:
O Inundated (hydric) 0 Open O Crest O Flat
0 Saturated (wet-mesic) 0 Partial O Upper Slope -10%
w'Moist (mesic) O Filtered O Mid-slope O 10-35%
Dry (mesic) wShaded wrTower Slope 035+%
O Dry {xeric) 01 Bottom O Vertical

Page 1 0of 2




ACC Wb+ - Ho)

At W
SC Occurrence Information {describe below) _
Phehglogy: # Plants: Population Area: | Age Structure:. Vigor:
Olnle Ramets® Genets® 0 1yd ___Annuals oV
O In bud ‘o 11£15‘:) a 0 1-5 yd? ___%Seedlings Feeble
O In flower g 51_-100 E 0 5-10 yd? @ Feeble
O Immature fruit o 101-1000 o O 10-100 yd® Normal
O Mature fruit o 1001-10K o n100yd*~1ac | — Vigorous
0O Seed dispersing o 10K+ o 1 1+ acres % Senescent | O E{(ceptional
T # Est Area vigor
ID Confidence: ID Problems (éxplain):
O Positive ID 0 Somewhat certain certam
___Knownor Inferred Land Use Hlstory
Integrity/Fragmentation of Habitat:
Land Use/Disturbance Information: / \
Threats (on- or off-site): / \
Conservation or Managemgift Recommendations: .
Additional S8SC Comments:
Ramet: individual reproduced vegetatively (a clone)
2Genet: individual generated by sexual reproduction (a seedling)
Associated Species :: Most Abundant/Dominant by Strata (est. % cover):
Canopy: Sub-Canopy/Shrub Herbageo,us:
A’L{, r Secchocum Oste -~ v Wenn wara {>4 i;‘:\\;‘a: :"\t”” ¢ ':'E:\ tow
Quetan al\on Peec Sencthy CfN Weparica a\:\lcru-mliht—\
\4\&“0"\{\'5 v»(gtmuv\k peer Setemaonn
Vidernumn acerio fium i '
Other Species Present: ‘Dwscerea vilose
Canopy: v Sub-CanopyIShrub: Herbaceous:
TednS comelicance _g OWaug cnvericena Gewv\ CmJ@nsis
Guetens Sz < Lindere "bcr\.j—t" n P(,\ s“’(p\v\u\N\ auvs*»d\c'\t)db
%"\w seudoe La-c\a—o Corpes Floride -\vxu.o&tt\c%w\ \&\u\c)\uxr\ Y
Fonuy Serotla § ﬁ‘bu%\vs FASNVICN Sympnyctticham Jvaricate
My Oonhed NG,
G‘L\)&f‘—VS w bd%“‘x Quercuy CUDCn ?00}/9/\\1\ Jun W‘&cc\wvv\

Invasive Species Present at Site (est % Cover):

Qy,\ mv\)ru A ol F()Ttolb»\'k

Lonicere -\w\udco\

**plegse also submit site maps indicating species location, any photographs taken (to aid in confirming ID) and
if a voucher specimen is collected, the label data, number, and repository.

Page 2 of 2

5"‘&-\—:'_

(c BTF)




ooty

Clr“\f“ Overe.
Jo\ens Claeren

Rerra lente

C“"“""\- C‘)f()\ 'COW'-.s

2

\l WS S-\,(ob\)s ’

TSUSQ, C‘*'\oc)ef\s‘w
&Uef(,vb n“b("\

QW(CUS m\,e\’\\%be(h\ ~‘

Hoo Wik 4
Joc A+ Wk

\SrC(buccowS
S‘tmi\ac\f\o\ (e MosSe
Dr\/up-\-clls %?.
Frexina camesicana
Chlanthus a\dMssima
Ribes sp-

G\')O‘)Ytro\ P"’\"C&CCR‘s
Gedom Fif\orow
ng‘\uarbu \I'\{‘sl Niene
PO\Yﬁm“’\‘M br Clorumn
SN\‘\\(A,)( 'S OW"‘CQ "\wv\

Rins occidentalls
Michelle repens
Acec sy lvaniga
fecsi ceric VS Al
fefimonin shricra

hebotdd L
@)




AOC: o6 Habitat: /"7 (T°S)
A_H_ W6 Version 4.2012 '

BOTANICAL FIELD SURVEY FORM — PA PLANT SPECIES OF SPECIAL CONCERN

DCNR requests a Botanical Field Survey Form be
Special Concern (SOSC) found during a survey. Please attempt to complete as many fields as poss

any questions to DCNR Bureau of Forestry, Ecological

submitted for each occurrence/population of a PA Plant Species of

ible. Please direct

Services Section at (717)-787-3444.

Species Name: AOC W\l + ALT W PNDI # (if applicable): '
TeLalom vicamicom 22275 o Qecurs
e et o 'S‘\\\‘r o\ EO ID # (if app{icable): 0 : ;te
surveyor(s): <o rex Meclig k-l.7 , Codine_ Survey Date(s): Time Spent:
V) f\c«\-o K-4- l's l ' 5}) r
Site Name: AOC W\b of Occurrence (include da
foC onx We

Directions toSite: Soe atbecined USBS Wroeek \ocelon raegs rAvrtad Woished
Vel Wigs e AOC Wit ¥ A0 AHY W6 ‘

Site Owner: ner aware of Species of Special Concern?
- YES o NO
Owner Contact Information: Landowner consent fWA Heritage Program?
o-PA—Hu—Qw,ocos—Tﬁﬂ O YES [m}
Landowner gonsefit for voucher collection?
O YES O NO

General SOSC Habitat Description:

) \N\“\“\“““\e‘)) S\'\‘A‘)CJ; '(ﬂ'\‘ﬁ SuckesS L‘o-r\f-»\
‘)FCF(C_S-\’(:&«\ S\‘\‘vb lr—d"’-:) /-/'A ket )

Subshrde ig e\ bt L Yoo S\\o-)cr) ¥ Ovcfsfow‘\

Estimate of Area of Potential Habitat: ﬁ Oﬂt

Soil conditions (Substrate and soil type, soil moisture, underlying geology, etc.):

Dayy Lkt Broun, ik loans

| Relative age/Schession‘éI stage: Aspect: Elevation (provide units):
SuceessSien :j - W 8%'-820'
Moisture: Light: Topo Position: Slope:
O Inundated (hydric) 00 Open o Crest O Flat
0 Saturated (wet-mesic) O Partial O Upper Slope m)’-m%
O Moist (mesic) O Filtered 0 Mid-slope 0 10-35%
Dry {mesic) Khaded b’fower Slope 0 35+%
0O Dry (xeric) O Bottom 0 Vertical

Page 1 0f 2




poc: Wb  Hobtat: 0y (5)

Acr w6
SC Occurrence Information (describe below)
Phenhglogy: # Plants: Population Area: | Age Structure:. | Vigor:
Olnle Ramets® Genets® o1yd® ____Annuals av,
O In bud o 1-10 o 0 1-5 yd® ___%Seedlings Feeble
11-50 -
O In flower E 51.100 E 0 5-10 yd? Feeble
O Immature fruit o 101-1000 O O 10-100 yd’ Normal
0O Mature fruit o 1001-10K o 0100yd*-1ac | — Vigorous
O Seed dispersing a] 10K+ o O 1+ acres 9% Senescent | O Exceptional
# Est Area ] vigor
ID Confidence: 1D Problems féxplain):
O Positive ID 1 Somewhat certain certaln
___ Knownor Inferred Land Use Hlstory

Integrity/Fragmentation of Habitat:

Land Use/Disturbance Information: / \

Threats (on- or off-site): / \

Conservation or Managemg#ft Recommendations:

Additional S8SC Comments:

Ramet: individual reproduced vegetatively (a clone)
’Genet: individual generated by sexual reproduction (a seedling)

Associated Species :: Most Abundant/Dominant by Strata (est. % cover):

Canopy: Sub-Canop /Shrub: Herbaceous:
g&»bSc\.‘Cn,Qj A donn So*"e‘ . W\eu\f\chbubA ¢ ):;:'go*'wden rors fudicens

«ssefesrs cibld rtheno Csts guinguedlin
%?u\u> de\Y\des B comelts Vuf . “vLZ\ﬂk §,q T qv'
vafe aloe Popave Je\ines

Other Species Present:

Canopy: Sub-CanopyIShrqb: Herbaceous:
RW\VS SecuMine )4».' lanthws C»\-\-'\SS(MR D\‘g‘)-l—(,((s S(J
Acer Seccn ot IS (eeenmuse G“(/WV\ wwe,\_)‘ I3
Deer cUoomn ng;)t Cef A Qorida
Pinsts sitoous Sslens Mg
Quercs el evbe (gl

Invasive Species Present at Site (est. % Cover):

**please also submit site maps indicating species location, any photographs taken (to aid ih confirming ID) and
if a voucher specimen is collected, the label data, number, and repository.
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AOC: W\G

AlY

Wb

Habitat: N (BTF)

Version 4.2012

BoTANICAL FIELD SURVEY FORM — PA PLANT SPECIES OF SPECIAL CONCERN

DCNR requests a Botanical Field Survey Form be

Special Concern (SOSC) found dun"ng a survey. Please
any questions to DCNR Bureau of Forestry, Ecological

submitted for each occurrence/population of a PA Plant Species of

attempt to complete as many fields as possible. Please direct
Services Section at (717)-787-3444.

Species Name: AOC W\e © ALT WG PNDI # (if applicable):

Cekotom vignieusa ' 22275 o Qcure
OenoPntin O‘VS\ \lco \ew EO ID # (if app!icable): - ' ?te
Surveyor(s): | Meccius KL«.‘ ‘ Survey Date(s): Time Spent:

iV Rne 8/4/1S b
Site Name: A 0C v \ (a ¥ GP ok of Occurrence (include da
AL 81 W6

Directions toSite: € _ » c M ched U56S ?td\\@){lovcw\'@w\ Maps + Als B ifet
P\ eps Cor Aoc Wi x Aoc Ak W6 '

ner aware of Species of Special Concern?

Site Owner:
- YES 0O NO
Owner Contact Information: Landowner consent for bmissierrto PA Heritage Program?
*PA - Hu - 6020, CoB-TAR O YES =
: Landowner con for voucher collection?
O YES O NO

General SOSC Habitat Description: D( o MocsF (m&b) Sheo Cc)‘ < th‘}, l‘f Jwshucbe ),
6”\7' wid successeonal Do Fend Lleccestric\ Lxest

Estimate of Area of Potential Habitat: D oA C

Soil conditions (Substrate and soil type, soil moisture, underlying geology,

Dea o Mo, c U+ loo v~
Relative agelSucEessionaI stage: Aspect: (/J
Gy - Successanal .

etc.):

Elevation (provide units):

Moisture: Light: Topo Position:
O Inundated (hydric) 0 Open O Crest
O Saturated (wet-mesic) 0 Partial O Upper Slope
Kﬂlloist (mesic) O Filtered E’ﬁeid-slope
ﬁsry (mesic) ﬁhaded _ B(ower Slope
0 Dry (xeric) 01 Bottom

Slope:
O Flat

q"-lo% 8_,5%

10-35%
0 35+%

m] Vertical
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AL Wl * tidoeet N

ALT W6
SC Occurrence Information (describe below)
Phehglogy: # Plants: . Population Area: | Age Structure:. Vigor:
Olnle Ramets® Genets’ o1yd ___Annuals av
O In bud a 1-10 o 0 1-5 yd® ___%Seedlings Feeble
O In flower o 11-50 o 0 5-10 yd* Feeble
] 51-100 o 2 _
O Immature fruit o 101-1000 a 0O 10-100 yd —_ Normal
00 Mature fruit o 1001-10K o ‘0100yd’~1ac | — Vigorous
0O Seed dispersing o 10K+ n] O 1+ acres 9% Senescent | OI Exceptional
# Est Area vigor
ID Confidence: ID Problems plam)
O Positive ID O Somewhat certain certam
__ Knownor Inferred Land Use Hlstory
Integrity/Fragmentation of Habitat:
Land Use/Disturbance Information: / \
Threats (on- or off-site): / \
Conservation or Managemgift Recommendations:
Additional SGSC Comments:
TRamet: individual reproduced vegetatively (a clone)
2Genet: individual generated by sexual reproduction (a seedling)
Associated Species :: Most Abundant/Dominant by Strata (est. % cover):
Canopy: Sub-Canopy/Shrub: Herbaceous:
GA%:e( w\}f( Bten Quercrs edbe | Barmenmne s virdhatiaa Rlygoredunn bilo rom
e\r f -~ Lindet benzthn =) yoie Jwarieata
“ne NG e~ : 3 . . ' ,
3rs "\M&N\ ’Pca kch)uS qu.mr«.opaha
Other Species Present:
Canopy: Sub-Canopy/Shrub: Herbaceous:
Conen O\M*k l,u(\oda\f)rm Quecas T LR, HeVin Yoy diverice bos
va) Ve Leanon \9&““ A(,c(“ (NN Grnencene, Gwnuwv\ Mec v | tovn
(F} \M a:\m‘\'“nr s:i\s\;g( 1“’5 Mms NG Cond. on tudiwdendion (udicens
?ﬁafe\\w - Cotyem Oveden bk, [Fraxinus cumericoana
Gueros \ oo Cefie Aeel saceharvm Viola Seroftac

Invasive Species Present a; Site (est % Cover):
rbers ,\/jm Du VY\Lu(oS«\a&M vimineom

s ARt

Lontceca Al & tleed

**please also submit site maps indicating species location, any photographs taken (to aid in confirming ID) and
if a voucher specimen is collected, the label data, number, and repository.
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HC(b«ccwb __
Coetex P
Rikes SP-

Dicscorea vl\osa

Quercs  rupre

'Sym?K\' otlchum o' \osus

Gelw wparing

Piaus v'ws'u\ lanw

Seel\\ur cotond, Lol

A MPNicerpe bracle ade
hn\r«\'\,c*ruvv\ d‘\a ‘e
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AOC: Wi+ Habitat: ©

A_L/-(-— W6 Version 4.2012

BoTANicAL FiELD SURVEY FORM — PA PLANT SPECIES OF SPECIAL CONCERN

DCNR requests a Botanical Field Survey Form be submitted for each occurrence/population of a PA Plant Species of
Special Concern (SOSC) found during a survey. Please attempt to complete as many fields as possible. Please direct
any questions to DCNR Bureau of Forestry, Ecological Services Section at (717)-787-3444.

o)

Species Name: AOC. W Il ACCALT WX, PNDI # (if applicable):
e T o lawn ViVBnitae~ 22275 o Qeeury
* Oenot %f“ icolo EO ID # (if applicable): O e
Surveyor(s): ‘4"'1‘1 McC s la.._l \ Survey Date(s?: Time Spent:
Codie Vilemo S-4-1S . ,'SLr';
Site Name: GP # of Occurrence (include d
Aoc wiile = AOCALT W b- b O

DirectionstoSite:  Jece a-ttochad LY&S ﬂp\g(— tOm AHher~ N’“P ¢ >
Acrin\ oot ‘De,-gp,\e Maps Fov- Ao WG AL W,

Site Owner: v ner aware of Species of Special Concern?

- YES ONO
Owner Contact Information: Landowner consent for bmi 9 PA Heritage Program?

. PA-Hu- 602 0,0008 - TAR- O YES O
Landowner coR for voucher collection?
O YES ONO

General SOSC Habitat Description: TD d . T~ i '
Y 1 Mod eraaly 4o Higl distorbed  ull Sua
V‘*N\'“fuw AN“\" alcess ﬂ""A) “Terre ;.t_p;a.l kn.r‘c»-‘-ﬂ-ou; QF&A«@o

)

Estimate of Area of Potential Habitat: f2or Hebito+ Guﬂ'&bﬂih‘ for ba-\-k-b.% spreles,

Soil conditions (Substrate and soil type, soil moisture, underlying geology, etc.):

Iealay , Prv , Dittu nSeli J A~/ S+ loana
Relative agelSucce'ssibnaI séhge: Aspect: Elevation (provide units):
Car\y Succesgimal : 2 ‘
Moisture? Light: Topo Position: Slope:
O Inundated (hydric) ¥Open 01 Crest \Erﬁat
O Saturated (wet-mesic) 0O Partial 0O Upper Slope z(o-m%
0 Moist (mesic) O Filtered O Mid-slope 0 10-35%
O Dry (mesic) 0 Shaded ) efTower Slope O 35+%
h’ﬁry (xeric) i wTBottom O Vertical
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Aoc: Wi+

ALt Wi

"\av\o‘(b-'{' : o

o)

SC Occurrence Information {describe below)

Phehqlogy: # Plants: Population Area: | Age Structure:. Vigor:
Olnle Ramets® Genets’ o1 ydz ___Annuals oV
O In bud o 1-10 o 01-5yd’ ___%Seedlings Feeble
O In flower E 51:: 1!::) E 0o 5-10 yd2 ___%Iimmatu Feeble
O Immature fruit o 101-1000 o 0 10-100 yd’ N.ormal
0 Mature fruit D 1001-10K o 0100yd*-1ac | — Vigorous
O Seed dispersing n] 10K+ o O 1+ acres 9% Senescent | O Exceptional
# Est Area vigor
1D Confidence: ID Problems {éxplain):
O Positive ID 00 Somewhat certain certam
__ Knownor Inferred Land Use Hlstory
Integrity/Fragmentation of Habitat:
Land Use/Disturbance Information: / \
Threats (on- or off-site): \
Conservation or Managemgit Recommendations:
Additional S&SC Comments:
Ramet: individual reproduced vegetatively (a clone)
2Ganet: individual generated by sexual reproduction (a seedling)
Associated Species :: Most Abundant/Dominant by Strata (est. % cover):
Canopy: Sub-Can Shrub: Herbaceous:
a %pv EP“‘ jﬁfé’ bl)tw sL"'t“f Crnicnlatu$
awmancelrs v k,, “a c i NVeasiu.
Joalens Al dions el riotis
SocC “\ Lo . lwac(»t
dellnide s niTeve_tatirico. o
Other Species Present:
Canopy: N A Sub-Canopy/Shrub: P Herbaceous:
M “)"""N AnAMnS
Aecer w;w ~ ?::c“a&wws
LRubus a <7(.¢.. 1€ung7§ ‘D:M Con ™A ! I vwen
“wcu§ COrotm,
Grauf racasssa Oxalis Cormiclot
: Dﬂ-chl 54 Glomarmia

<ont.
bac il

o

LSt

Invasive Species Present at Site (est'. % Cover): Loa/ctyon todaritoc- gy, Ailanthru$ el tige ame~S7 ,

**please also submit site maps indicating species location, any photographs taken (to aid in confirming ID) and
if a voucher specimen is collected, the label data, number, and repository.
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Rerlos continued
Puleaa eru:b.us&
Fesreuces 5P
Py leptoshclu,
Eupodecinna PR\t
Dus mmadiven Cane Scang
Vol sp.
Taragmcun oq?.‘um(.,
S“‘“‘N’ﬂ‘ Conedeasis
AfotyM i binige,
&\w\«,a, P
Dichondbaatines iy gesiion
“loxito depdvon racdnns
Budbeckme ey

AoC: Wb
ALt W6

Hebrot: 00
(o)




AOC: Wiet+  Habitat: P rom)

AT We Version 4.2012

BoTANICcAL FiELD SURVEY FORM — PA PLANT SPECIES OF SPECIAL CONCERN

DCNR requests a Botanical Field Survey Form be submitted for each occurrence/population of a PA Plant Species of
Special Concern (SOSC) found during a survey. Please attempt to complete as many fields as possible. Please direct
any questions to DCNR Bureau of Forestry, Ecological Services Section at (717)-787-3444.

Species Name: Aoc wie + ALT W6 PNDi # (if applicable):
. Oenotiern ocgillicola 292275 nf Occurr
s TR e V‘V‘%M‘wM EO ID # (if applicable): a e
% No S VTS, Ao . - :
Surveyor(s): K""ﬂ McC Larp?. Codie Survey Date(s): Time Spent:
\ \ewro : :
: B-4-IS | v
Site Name: GP. of Occurrence (include d
Aoc wWile * Ay W~ Habitzt b,

Directionsto Site:  see ottoclad USGS Pm]“,.&.. Location Mep, Acci=)
Halotke Detnil M :

Site Owner: ner aware of Species of Special Concern?
' - YES 0 NO
Owner Contact Information: Landowner consent for bmissietr o PA Heritage Program?
. Pa-Hu-00zo . 0008 - THE O YES E
Landowner con¢ for voucher collection?
; O YES ONO

General SOSC Habitat Description: Dy, Gl s“*‘lb'-vf» ‘MM‘\" A;“mbﬂ," Q‘N_\\‘

Succesqivm—al —tarceptnnl Aaodows | Grass W \d 6o wers p
Low Shrnles,

Estimate of Area of Potential Habitat: AJowa .

Soil conditions (Substrate and soil type, soil moisture, underlying geology, etc.):

Dy, , Stalty ( LigbtFn, S'H loaum

Relative age/Succesgio'naI stage: Aspect: Elevation (provide units):
Carly SwecasSmel AN ( )) 836
Moisture: Light: d Topo Position: Slope:
O Inundated (hydric) werGpen ' O Crest lat
O Saturated (wet-mesic) O Partial 01 Upper Slope zﬂ)-m%
0 Moist (mesic) O Filtered O Mid-slope 0 10-35%
O Dry (mesic) 0 Shaded . !ﬁ.ower Slope 0 35+%
Dry (xeric) O Bottom O Vertical

Page 10of 2




Acc: Wi+ Habitat:

P GroMm)

ALT Wb
SC Occurrence Information (describe below)
PhenQlogy: # Plants: Population Area: | Age Structure:. | Vigor:
Olnle Ramets® Genets’ o 1yd® ___Annuals oV
O In bud o 1-10 o o 1-5yd® ___ % Seedlings Feeble
O In flower o 11-50 o 0 5-10 yd® Feeble
o 51-100 a 2 _
0O Immature fruit a 101-1000 a 00 10-100 yd Normal
O Mature fruit o 1001-10K o D100yd®~1ac | — Vigorous
O Seed dispersing o 10K+ o O 1+ acres 9% Senescent | O Exceptional
T # Est Area /] vigor
ID Confidence: ID Problems, xplam)
0O Positive 1D O Somewhat certain certam
____ Knownor Inferred Land Use Hlstory
Integrity/Fragmentation of Habitat:
Land Use/Disturbance Information: \
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APPENDIX H
Representative Habitat Photographs
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August 2015

Agriculture/ Fallow Field - AG/FF
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Pennsylvania Pipeline Project Botanical Survey
August 2015

Broadleaf Terrestrial Forest - BTF
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Pennsylvania Pipeline Project Botanical Survey
August 2015

Coniferous-Broadleaf Terrestrial Forest - CBTF
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Pennsylvania Pipeline Project Botanical Survey
August 2015

Coniferous-Broadleaf Terrestrial Woodland - CBTW
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Pennsylvania Pipeline Project Botanical Survey
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Coniferous Terrestrial Forest - CTF
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Pennsylvania Pipeline Project

August 2015

Mesic Broadleaf Terrestrial Forest - MBTF
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Mesic Broadleaf Woodland - MSB
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Mesic Broadleaf Forest-MSF
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August 2015

Palustrine Emergent Wetland - PE
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Pennsylvania Pipeline Project Botanical Survey
August 2015

Palustrine Scrub-Shrub Wetland - PS
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Pennsylvania Pipeline Project Botanical Survey
August 2015

Palustrine Successional Farm Pond - PSFP
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Riverine Broadleaf Terrestrial Woodland - RBTW
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Serpentine Grassland - SGL
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August 2015

Terrestrial Herbaceous Opening - THO
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Terrestrial Shrub Opening - TS
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Urban-Residential-Developed - URD

Tetra Tech



APPENDIX I
Comprehensive Vegetation Lists

Note: Appendix I has been modified to only include vegetation list from AOC W16

Tetra Tech



Pennsylvania Pipeline Project

Botanical Survey
August 2015

List of Vegetation Observed During the

Botanical Survey of AOC W16 and Alt W6

Common Name

Latin Name

Striped Maple

Acer pensylvanicum

Red maple

Acer rubrum

Sugar Maple

Acer saccharum

Common yarrow

Achillea millefolium

Sweet flag

Acorus americanus

White Snakeroot

Ageratina altissima

Woodland Grooveburr

Agrimonia striata

Unidentified Bent

Agrostis sp.

Tree-of-Heaven

Ailanthus altissima

Garlic-Mustard

Alliaria petiolata

Common ragweed

Ambrosia artemisifolia

Hog peanut

Amphicarpa bracteata

American Hog-Peanut

Amphicarpaea bracteata

Tall Thimbleweed

Anemone virginiana

Thimbleweed

Anenome virginiana

Spreading Dogbane

Apocynum androsaemifolium

Indian-Hemp

Apocynum cannabinum

Jack-in-the-pulpit

Arisaema triphyllum

Common milkweed

Asclepias syriaca

Butterfly-weed

Asclepias tuberosa

Ebony spleenwort

Asplenium platyneuron

Japanese barberry

Berberis thunbergii

Black birch Betula lenta
Devil's-Pitchfork Bidens frondosa
False-nettle Boehmeria cylindrica

Unidentified Sedge

Carex sp.

American Hornbeam

Carpinus caroliniana

Bitter-Nut Hickory

Carya cordiformis

Pignut Hickory Carya glabra
Shag-bark hickory Carya ovata
Unidentified Hickory Carya sp.

Mockernut hickory

Carya tomentosa

Asian Bittersweet

Celastrus orbiculatus

Spotted knapweed

Centaurea stroebe

Sleepingplant

Chamaecrista fasciculata

Tetra Tech

Comprehensive Vegetation Lists



Pennsylvania Pipeline Project

Botanical Survey
August 2015

Common Name

Latin Name

Lamb's-quarters

Chenopodium album

Spotted Water-Hemlock

Cicuta maculata

Broadleaf Enchanter's Nightshade

Circaea canadensis

Wild basil

Clinopodium vulgare

Silky Dogwood

Cornus amomum

Flowering Dogwood

Cornus florida

Gray dogwood

Cornus racemosa

Crown Vetch

Coronilla varia

Unidentified Hawthron

Crataegus sp.

Orchard grass

Dactylis glomerata

Hay-scented fern

Dennstaedtia punctilobula

Showy Tick-Trefoil

Desmodium canadense

Deertongue-grass

Dichanthelium clandestinum

Wild yam root

Dioscorea villosa

Marginal wood fern

Dryopteris marginalis

Unidentified Wood Fern

Dryopteris sp.

Autumn Olive

Elaeagnus umbellata

Trailing-arbutus

Epigaea repens

Daisy fleabane

Erigeron annus

Philadelphia Fleabane

Erigeron philadelphicus

Common Boneset

Eupatorium perfoliatum

Flowering spurge

Euphorbia collorata

White Wood Aster Eurybia divaricata
Flat-Top Goldentop Euthamia graminifolia
Trumpetweed Eutrochium fistulosum

Spotted joe-pye-weed

Eutrochium maculatum

Unidentified Fescue

Festuca sp.

White Ash Fraxinus americana
Red Ash Fraxinus pennsylvanica
Cleavers Galium aparine

Fragrant Bedstraw

Galium triflorum

Wild geranium

Geranium carolinianum

Spotted Crane's-Bill

Geranium maculatum

White avens Geum canadense
Downy rattlesnake-plantain Goodyera pubescens
Witch-hazel Hamamelis virginiana

Woodland Sunflower

Helianthus divaricatus

Unidentified Sunflower

Helianthus sp.

Ox-eye

Heliopis helianthoides

Rattlesnake-weed

Hieracium venosum

Tetra Tech

Comprehensive Vegetation Lists



Pennsylvania Pipeline Project

Botanical Survey
August 2015

Common Name

Latin Name

Pineweed

Hypercium gentianoides

St. Johnswort

Hypercium punctatum

Shrubby St. Johnswort

Hypercium spathulatum

Jewelweed Impatiens capensis
White Walnut Juglans cinerea
Black Walnut Juglans nigra

Mountain laurel

Kalmia latifolia

Purple Deanettle

Lamium purpureum

White Grass

Leersia virginica

Hairy Lespedeza

Lespedeza hirta

Violet Lespedeza

Lespedeza violacaea

European Privet

Ligustrum vulgare

Butter-and-eggs

Linaria vulgaris

Spicebush

Lindera benzoin

Tuliptree

Liriodendron tulipifera

Indian tobacco

Lobelia inflata

Morrow's Honeysuckle

Lonicera morrowii

Twinsisters

Lonicera tatarica

Garden Bird's-Foot-Trefoll

Lotus corniculatus

Whorled loosestrife

Lysmachia quadrifolia

False Solomon's-seal

Maianthemum racemosum

Japanese Stilt Grass

Microstegium vimineum

Partridge-berry

Mitchella repens

Shale Barren Evening Prmirose

Oenothera argillcola

Evening-primrose

Oenothera biennis

Sensitive fern

Onoclea sensibilis

Eastern Hop-Hornbeam

Ostrya virginiana

Creeping Yellow Wood-Sorrel

Oxalis corniculata

Common yellow wood-sorrel

Oxalis stricta

Switchgrass

Panicum virgatum

Virginia-Creeper

Parthenocissus quinquefolia

Smartweed

Persicaria pensylvanica

Arrow-Leaf Tearthumb

Persicaria sagittata

Jumpseed Persicaria virginiana
Common Timothy Phleum pratense
Lopseed Phryma leptostachya
Pokeweed Phytolacca americana
Clearweed Pilea pumila
Red Pine Pinus resinosa
Pitch Pine Pinus rigida
Tetra Tech Comprehensive Vegetation Lists



Pennsylvania Pipeline Project

Botanical Survey
August 2015

Common Name

Latin Name

Eastern White Pine

Pinus strobus

Virginia Pine

Pinus virginiana

English plantain

Plantago lanceolata

Great Plantain

Plantago major

Mayapple

Podophyllum peltatum

King Solomon's-Seal

Polygonatum biflorum

Christmas Fern

Polystichum acrostichoides

Eastern Cottonwood

Populus deltoides

Sulfur cinquefoil

Potentilla recta

Oldfield Cinquefoil

Potentilla simplex

Cinquefoil

Potentilla sp.

Black cherry

Prunus serotina

Hoary Mountainmint

Pycnanthemum incanum

Narrowleaf Mountainmint

Pycnanthemum tenuifolium

Northern white oak

Quercus alba

Swamp White Oak

Quercus bicolor

Bear oak

Quercus ilicifolia

Shingle Oak

Quercus imbricaria

Chestnut oak

Quercus montana

Chinkapin Oak

Quercus muehlenbergii

Water Oak

Quercus nigra

Northern red oak

Quercus rubra

Wild Black Currant

Ribes americanum

Unidentified Goosberry

Ribes sp.

Black locust

Robinia pseudoacacia

Multiflora Rose

Rosa multiflora

Common blackberry

Rubus allegheniensis

Northern dewberry

Rubus flagellaris

Black raspberry

Rubus occidentalis

Black-Eyed-Susan

Rudbeckia hirta

Bitter dock Rumex obtusifolius
Black Willow Salix nigra

American elder Sambucus canadensis
Black Elder Sambucus nigra
Sassafras Sassafras albidum

Tall False Rye Grass

Schedonorus arundinaceus

Crownvetch Securigera caria
Yellow foxtail Setaria pumila
Catbrier Smilax rotundifolia

Horse Nettle

Solanum carolinense

Tetra Tech
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Pennsylvania Pipeline Project

Botanical Survey
August 2015

Common Name

Latin Name

Canada goldenrod

Solidago canadense

Canadian Goldenrod

Solidago canadensis

Smooth goldenrod

Solidago gigantea

Wrinkle-Leaf Goldenrod

Solidago rugosa

Unidentified Goldenrod

Solidago sp.

Sow thistle

Sonchus arvensis

Lawn American-Aster

Symphyotrichum divaricatum

New England American-Aster

Symphyotrichum novae-angliae

White Oldfield American-Aster

Symphyotrichum pilosum

Crooked-Stem American-Aster

Symphyotrichum prenanthoides

Small white aster

Symphyotrichum racemosum

American Germander

Teucrium canadense

Early Meadow-Rue

Thalictrum dioicum

Poison-ivy

Toxicodendron radicans

Alsike Clover

Trifolium hybridum

Red clover

Trifolium pratense

White clover

Trifolium repens

Kate's Mountain Clover

Triifolium virginicum

Eastern hemlock

Tsuga canadensis

American EIm

Ulmus americana

Stinging Nettle

Urtica dioica

Low sweet blueberry

Vaccinium angustifolium

Common mullien

Verbascum verbatum

Wingstem

Verbesina alternifolia

New York ironweed

Veronia noveboracensis

Thyme-leaved speedwell

Veronica serpyllifolia

Maple-leaved viburnum

Vibunum acerifolium

Nannyberry Viburnum lentago
Black-haw Viburnum prunifolium
Hooded Blue Violet Viola sororia
Violet Viola sp.
Summer grape Vitis aestivalis
Corn Zea mays
Tetra Tech Comprehensive Vegetation Lists



APPENDIX ]
Photographs of Identified Species of Special Concern

Note: No Species of Special Concern Identified in AOC W16
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EXPERIENCE SUMMARY

Mr. Korey McCluskey a wetland/environmental scientist - technical
lead with 8+ years of experience in wetland delineation, stream
evaluation, rare, threatened & endangered (SOSC) botanical
surveying and assessment, and construction monitoring throughout
Pennsylvania, Ohio, West Virginia, New Jersey and New York.
Korey has performed hundreds of wetland delineations and stream
evaluations as well as conducted numerous botanical surveys,
habitat assessments, and related report generation. Korey is on the
USFWS short list of qualified surveyors for the federally listed
Running Buffalo Clover. He has provided environmental
consultation to clients in the commercial Oil and Gas, residential
development, and public utility sectors to ensure compliance with
local, state, and federal environmental regulations and ordinances
through the environmental permitting process, including
minimization of impacts to aquatic and terrestrial resources. This
permitting, documentation, and guidance includes the preparation
of wetland delineation and stream evaluation reports, botanical
reports, wetland creation, wetland monitoring, 404 and related state
and local permits, assisting with environmental assessments, and
preparation of other environmental reports. He also has experience
performing bat hibernaculum and summer roost tree habitat surveys
in Western Pennsylvania.

RELEVANT EXPERIENCE
FIELD (OIL/GAS)

Wetland/Environmental Scientist IV - Department Technical
Lead; Sunoco Logistics; OPP and PPP Natural Gas Pipeline
Projects, Multiple Counties across Ohio, West Virginia, and
Pennsylvania; October 2013 to present. Responsibilities included
aiding in wetland delineations and stream assessments for the
proposed 450 miles of the Ohio Pipeline (OPP) and Pennsylvania
Pipeline Projects (PPP).

Wetland/Environmental Scientist IV - Department Technical
Lead; Sunoco Logistics; OPP and PPP Natural Gas Pipeline
Projects, Rare, Threatened, and Engendered Species Surveys;
43 listed Species of Special Concern (SOSC); March 2014 to
present. Pennsylvania. Segments 1, 2, and 3 Botanical Survey
Lead, and crew leader. Responsibilities included organizing and
conducting all field work operations for multiple botanical crews,
conducted botanical surveys for the 350 miles of proposed pipeline
installation for the Ohio Pipeline (OPP) and Pennsylvania Pipeline
Projects (PPP). Additional work included proposing potential re-
routes and avoidance recommendations on a potential
environmental impact basis.

Korey M. McCluskey

Environmental Scientist IV — Technical Lead

EDUCATION

B.A., Environmental Sciences, University of
Pittsburgh, April. 2006

Geographical Information Systems (GIS)
Certificate, University of Pittsburgh, April. 2006

REGISTRATIONS

Wild Plant Management Permit, PA, 2014,
Permit # 15-624

USFWS Certified Qualified Surveyor for the
Federally Listed Running Buffalo Clover
AREA OF EXPERTISE

Wetland Delineation and Stream Identification &
RTE Botanical Surveys

TRAINING/CERTIFICATIONS

USFWS and WV DNR Sponsored Training for
the Identification of the Federally Listed Running
Buffalo Clover, Virginia Spirea, and Small
Whorled Pogonia, May 2015.

2015 PA Plant Forum and Winter Woody ID
workshop. Sponsored by the PA DCNR and
Western Pennsylvania Conservancy, April 2015.

Creation and Restoration of Wetlands - The
Olentangy River Wetland Research Park, The
Ohio State University, July 2011.

Identification of Freshwater Wetland Sedges,
Grasses, and Rushes - Pennsylvania Institute for
Conservation Education, August 2010.

Ohio Rapid Assessment Method (ORAM) for
Wetlands v. 5.0- Ohio Environmental Protection
Agency, March. 2009.

ACOE-based 40-hour Wetland Delineation
Certification - Richard Chinn Environmental
Training, Inc., March. 2007.

OFFICE

Pittsburgh, PA

YEARS OF EXPERIENCE
8+

YEARS WITHIN FIRM

2+

CONTACT

Korey.McCluskey@TetraTech.com
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Résumé Korey M. McCluskey, Environmental Scientist IV — Technical Lead

Wetland/Environmental Scientist IV - Department Technical Lead; Dominion Transmission, Inc.; Lebanon
West Il - TL-400 FERC Pipeline Project; Tuscarawas, Licking, Muskingum, Harrison, Coshocton,
Columbiana, and Carroll Counties, Ohio (OH) and in Beaver County, Pennsylvania (PA); June 2014 to
present. Responsible for conducting wetland delineations and stream evaluations for the natural gas pipeline
replacement segments of the TL-400 FERC Pipeline Project. Specific tasks included field surveys, report
preparation, and completion of Ohio EPA specific wetland and stream assessments.

Wetland/Environmental Scientist IV - Department Technical Lead; Noble Energy, Inc.; Various Water
Withdrawal Projects; Greene, Fayette, Washington Counties (PA), and Marshall County (WV); March 2014
to present. Responsible for conducting numerous wetland delineations and stream evaluations for proposed water
withdrawal projects located in southwestern Pennsylvania and the panhandle of West Virginia. Also prepared
wetland delineation and stream assessment reports for each project in support of permit submissions.

Wetland/Environmental Scientist IV - Department Technical Lead; Noble Energy, Inc.; Dunkard Fork Water
Withdrawal Project; Greene County, PA; June 2014 to September 2014. Responsible for conducting botanical
surveys and habitat assessments for 5 listed SOSC. Responsible for preparing a botanical survey and habitat
assessment report in support of permit submissions.

Wetland/Environmental Scientist IV - Department Technical Lead; Noble Energy, Inc.; Wolfe Run Resevoir
Water Withdrawal, Water Pipeline, and Access Road Project; Marshall County, WV; May 2014 to September
2014. Responsible for conducting a wetland delineation and stream evaluation for a proposed water withdrawal,
water pipeline, and its associated access road. Also prepared a wetland delineation and stream assessment report
in support of permit submissions.

Wetland/Environmental Scientist IV - Department Technical Lead; Rice Drilling D, LLC; Various Water
Withdrawal Projects; Harrison and Belmont Counties (OH); March 2014 to present. Responsible for
conducting numerous wetland delineations and stream evaluations for proposed water withdrawal projects located
in eastern Ohio. Also prepared wetland delineation and stream assessment reports for each project in support of
permit submissions.

Wetland/Environmental Scientist IV - Department Technical Lead; Rice Poseidon Midstream, LLC; North
Fork Dunkard Fork Water Withdrawal Project; Greene County, PA; December 2014 to January 2015.
Responsible for conducting a botanical habitat assessment for 2 listed SOSC. Responsible for preparing a botanical
habitat assessment report in support of permit submissions.

Wetland/Environmental Scientist IV - Department Technical Lead; Rice Drilling B, LLC; Fink Pond
Impoundment Project; Greene County, PA; October 2014. Responsible for conducting a wetland delineation
and stream investigation, as well as a botanical survey for 2 listed SOSC. Responsible for preparing a wetland
delineation and stream identification report and a botanical survey report in support of permit submissions.

Wetland/Environmental Scientist IV - Department Technical Lead; Rice Poseidon Midstream, LLC;
Waterboy to Pollock Natural Gas Pipeline Project; Washington County, PA; July 2014 to January 2015.
Responsible for conducting a wetland delineation and stream identification survey. Responsible for preparing a
wetland delineation and stream identification report in support of permit submissions.

Wetland/Environmental Scientist IV; MarkWest Liberty Midstream and Resources, LLC; Boyscout Camp
Wetland Restoration Project & Post-Restoration Monitoring; Harrison County, PA; November 2012 to
present. Responsible for evaluating post-impact conditions at a recently disturbed wetland, assist in designing a
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Résumé Korey M. McCluskey, Environmental Scientist IV — Technical Lead

USACE approved wetland restoration plan. Plans included survey of current and proposed wetland habitats,
elevations, and hydrologic inputs; planting/seeding plan and implementation instructions; and
construction/earthwork calculations and implementation instructions. Also responsible for wetland restoration
monitoring for the past two years.

Wetland/Environmental Scientist Ill; Sunoco Logistics; Mariner East [ME1] Pipeline Project Natural Gas
Pipeline Projects, Rare, Threatened, and Engendered Species Surveys; 8 listed Species of Special Concern
(SOSC); April 2013 to August 2013. Botanical Survey Lead, and crew leader. Responsibilities included
organizing and conducting all field work operations for multiple botanical crews, conducted botanical surveys for
the 20 miles of the 40 mile proposed pipeline installation Mariner East [ME1] Pipeline Project. Additional work
included proposing potential avoidance recommendations based on a potential environmental impact basis.

Wetland/Environmental Scientist lll; MarkWest Ohio Gathering Company, LLC; Wetland Delineations
for Miscellaneous Natural Gas Pipeline Projects; Ohio. Responsible for performing and assisting with
wetland delineations for various proposed natural gas pipeline projects in eastern Ohio. Specific tasks included
field survey, report preparation, and completion of Ohio EPA specific wetland and stream assessments.

Wetland/Environmental Scientist lll; Gulfport Energy Corporation; Wetland Delineations for
Miscellaneous Natural Gas Well Pad Projects; Ohio. Responsible for performing and assisting with wetland
delineations for various proposed natural well pads southeastern Ohio. Specific tasks included field survey,
report preparation, and completion of Ohio EPA specific wetland and stream assessments.

Wetland/Environmental Scientist Ill; Williams/Laurel Mountain Midstream Operations, LLC; Brown to Davis
Natural Gas Pipeline Project; Fayette County, PA; January 2013 to present. Conducted a wetland delineation
and stream evaluation for the Brown to Davis natural gas pipeline project. Also prepared a wetland delineation and
stream evaluation report in support of permit submissions.

Wetland Scientist; Joseph and Lori Baker; Baker Property Wetland Restoration Project; Derry Township,
Westmoreland County, PA; March 2010 to June 2010. As onsite environmental consultant to Joseph and Lori
Baker, responsible for wetland and stream encroachment survey and assessment and assisted with a wetland
restoration design and planting/seeding design.

Wetland Scientist/Project Manager; Range Resources; Multiple Temporary and Permanent Water Pipelines;
Washington County, Pennsylvania. 2010 to 2011. Mr. McCluskey was responsible for wetland delineations and
stream evaluations on dozens of temporary and permanent water pipelines linking frac water impoundments in the
Washington County area.

FIELD (ENERGY TRANSMISSION)

Wetland Scientist; Orange & Rockland Utilities, Inc., Counties of Bergen (NJ) and Rockland (NY);
Transmission Line 702 — Proposed Shield Wire Replacement Project; November 2008 to February 2009.
Responsible for wetland delineation and stream evaluation of a 500 foot wide, 10 mile long transmission line
corridor.

FIELD (MINING)

Wetland Scientist; Rosebud Mining Company; Kiski Junction Railroad Allegheny River Spur Re-activation
Project; Bethel and Gilpin Townships, Armstrong County, PA; 2007 to 2008. As onsite environmental
consultant to Rosebud Mining Company, responsible for wetland delineation and assisted with the preparation of a
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Résumé Korey M. McCluskey, Environmental Scientist IV — Technical Lead

Joint Permit Application for USACE Individual Permit, as well as assisting with wetland mitigation site search and
wetland mitigation design for railroad re-activation project.

Wetland Scientist; MEPCO, LLC.; Coresco Overland Coal Conveyor Project; Greene (PA) and Monogalia
(WV) Counties. Responsible for wetland delineation and review and stream evaluation of a 10 mile overland coal
conveyor. Rare, threatened, and endangered species (SOSC) survey and permitting services were provided.

CHRONOLOGICAL HISTORY

Wetland/Environmental Scientist IV - Department Technical Lead; Tetra Tech, Inc.; Pittsburgh, PA, June 2014 — Present.

Wetland/Environmental Scientist lll; Tetra Tech, Inc.; Pittsburgh, PA, October 2012 — June 2014.

Wetland Specialist/Project Manager; Pennsylvania Soil & Rock, Inc.; Monroeville, PA, May 2010 — October 2012.

Wetland/Environmental Specialist; Pennsylvania Soil & Rock, Inc.; Monroeville, PA, March 2008 — May 2010.

Wetlands Technician/Field Technician; Pennsylvania Soil & Rock, Inc.; Monroeville, PA, November 2006 — March 2008.

Park Naturalist; Frick Environmental Center — City of Pittsburgh; Pittsburgh, PA, April 2006 — November 2006.

SCIENTIFIC/TECHNICAL PUBLICATIONS
e N/A

MEMBERSHIPS

e Society of Wetland Scientists (SWS)

AWARDS
o N/A
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EXPERIENCE SUMMARY

Mr. Jason McGuirk has six years of professional experience in
wetland delineation, permitting, fisheries and wildlife, and stream
assessments and classification in Pennsylvania, New York, Ohio,
and Alaska. Mr. McGuirk has conducted hundreds of wetland
delineations, stream evaluations as well as conducted and
produced habitat assessments, and post monitoring impact
statements and assessments on over 800 miles of proposed natural
gas pipeline, and fifty plus proposed well pad sites. He has
extensive knowledge in watercourse classification and assessment
including the Rosgen method. In particular attention of his has been
focused on fisheries habitat and macro-invertebrate work, with over
fifty miles of stream classifications in Alaska. Mr. McGuirk’s
educational background is in Fisheries and Aquaculture with a
minor focus in Marine Biology and Wildlife management.

RELEVANT EXPERIENCE

Environmental Scientist Ill; Sunoco Logistics; Wetland
Delineations for Miscellaneous Natural Gas Pipeline Projects,
Engendered Species Surveys; Reptilia  (Glyptemys
muhlenbergii), Plantae (Ellisia nyctelea); Pennsylvania.
Segments 1, 2, and 3 wetlands field lead, and crew leader.
Responsibilities include organizing and conducting all field work
operations for multiple wetlands crews, wetland delineations and
stream assessments for the proposed 450 mile Pennsylvania
Pipeline Project. Additional work included proposing potential re-
route on an environmental basis.

Environmental Scientist Ill; MarkWest Liberty Midstream
& Resources, LLC; Wetland Delineations for Miscellaneous
Natural Gas Pipeline Projects; Pennsylvania. Responsible for
performing and assisting with wetland delineations for various
proposed natural gas pipeline projects in southwestern
Pennsylvania. Specific tasks included field survey, report
preparation, and wetland functional assessments.

Scientist 1ll; MarkWest Ohio Gathering
Company, LLC; Wetland Delineations for Miscellaneous
Natural Gas Pipeline Projects; Ohio. Responsible for
performing and assisting with wetland delineations for various
proposed natural gas pipeline projects in eastern Ohio. Specific
tasks included field survey, report preparation, and completion of
Ohio EPA specific wetland and stream assessments.

Environmental

Jason McGuirk

Wetland/Environmental Scientist IV

EDUCATION

B.T. Fisheries and Aquaculture,
SUNY Cobleskill, 2011T

REGISTRATIONS

Wild Plant Management Permit,
PA, 2014, Permit # 14-651

AREA OF EXPERTISE

Wetland Delineation and Stream
|dentification, Fisheries, and
Botanical Surveys

TRAINING/CERTIFICATIONS

Winter Vegetation ID,
Rutgers University, 2012

Amtrak Contractor
Certification, 2014

Certified Wetland
Assessment Delineator, NY,
2009

OFFICE

Pittsburgh, PA

YEARS OF EXPERIENCE

o+

YEARS WITH TETRA TECH

2+
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Environmental Scientist Ill; Gulfport Energy Corporation; Wetland Delineations for
Miscellaneous Natural Gas Well Pad Projects; Ohio. Responsible for performing and assisting with
wetland delineations for various proposed natural well pads southeastern Ohio. Specific tasks
included field survey, report preparation, PCN preparation, and completion of Ohio EPA specific
wetland and stream assessments.

Environmental Scientist Ill; MarkWest Liberty Midstream & Resources, LLC; Wetland
Delineation and Engendered Species Survey (Ranunculus flabellaris and Alopecurus
aequalis) for Vanport to Butler Gas Pipeline; Butler County, Pennsylvania. Responsible for
performing and assisting with wetland delineation and endangered species survey along pipeline right-of-
way. Specific tasks included field survey and report preparation.

Environmental Scientist Ill; Antero Resources Appalachian Corp.; Wetland Delineations for
Miscellaneous Natural Gas Pipeline Projects; Ritchie and Doddridge Counties, West
Virginia. Responsible for performing and assisting with wetland delineations for various proposed natural
gas well pads and access roads in northern West Virginia. Specific tasks included field survey and
report preparation.

Wetland & Watercourse Biologist; Chesapeake Energy; Schoharie County, PA; November 2011 to
October 2012. Responsible for conducting wetland delineations for proposed pipe line routes and reroutes.
Performed PA Rapid Assessments, stream evaluation, and preparation of wetland report for 30 miles of
pipeline in Northeastern Pennsylvania.

Wetland & Watercourse Biologist; Southwest Energy L.P; Schoharie County, PA; November 2011 to
October 2012. Responsible for conducting wetland delineations on proposed Well pad and compressor
sites. Performed PA Rapid Assessments, stream evaluation, and preparation of wetland report for 15
proposed well pad locations in Northeastern Pennsylvania.

Wetland & Watercourse Biologist; Southwest Energy L.P; Susquehanna County, PA; November
2011 to October 2012. Responsible for conducting wetland delineations on proposed Well pad and
compressor sites. Performed PA Rapid Assessments, stream evaluation, and preparation of wetland report
for 20 proposed well pad locations in Northeastern Pennsylvania.

Wetland & Watercourse Biologist; Chesapeake Energy; Carroll, Jefferson County, OH; November
2011 to October 2012. Responsible for conducting wetland delineations for proposed pipe line routes and
reroutes. Performed ORAM and QHEI Assessments, and preparation of wetland report for 30 miles of
pipeline in Eastern Ohio.

Wetland & Watercourse Biologist; Shell Oil; Butler County, PA; November 2011 to October 2012.
Responsible for conducting wetland delineations for proposed pipe line routes and reroutes. Performed PA
Rapid Assessments, stream evaluation, and preparation of wetland report for 40 miles of pipeline in
Western Pennsylvania.

Wetland & Watercourse Biologist; Chesapeake Energy; Schoharie County, PA; November 2011 to
October 2012. Responsible for conducting Indiana Bat habitat surveys on multiple proposed natural gas
pipelines in Northeastern Pennsylvania.

Wetland & Watercourse Biologist; Chesapeake Energy; Schoharie County, PA; November 2011 to
October 2012. Responsible for conducting post construction habitat monitoring and assessment of
constructed natural gas pipelines in Northeastern Pennsylvania.



CHRONOLOGICAL HISTORY
Wetland Environmental Scientist IV; Tetra Tech, Inc.; Pittsburgh, PA, June 2014 - Present

Wetland Environmental Scientist Ill; Tetra Tech, Inc.; Pittsburgh, PA, February 2013 - June 2014

Wetland & Watercourse Biologist; Hanover Engineering & Associates; Towanda, PA, November
2011 - October 2012

Assistant Hatchery Manager; SUNY Cobleskill; Cobleskill, NY, September — May of 2009- 2011
Biological Fisheries Technician, US Forest Service; Thorne Bay, AK, May 2010 - August 2010

Fisheries Technician, Cook Inlet Aquaculture Association, Kenai, AK, May 2009 — August 2009

SCIENTIFIC/TECHNICAL PUBLICATIONS

o McGuirk, J, M, “Walleye (Sander vitreus) spawning movements and habitat utilization in
Otsego Lake, NY, 2011

MEMBERSHIPS
e N/A

AWARDS
¢ David E. Moorehouse Award for Outstanding Junior in Fisheries and Aquaculture B.T.



TETRA TECH

Tt

EXPERIENCE SUMMARY

Mr. Vileno has worked in the environmental field for over seven years. His experience
includes conducting wetland delineations, habitat assessments, and endangered
species surveys. He has additional experience performing and supervising Phase 1
archaeological surveys. Mr. Vileno’s educational background includes graduate level
studies in wetland ecology, stream ecology, hydrology, wetland/stream restoration
methods, geology, and environmental impact assessments.

RELEVANT EXPERIENCE

Environmental Scientist lll; Environmental and Restoration Services Contract for
Site 73, Site 178, and Site 20. Army Corps of Engineers Louisville District.
Savanna, lllinois; November 2014. Conducted wetland delineation and threatened
and endangered species review in support of remedial activities. Responsible for field
effort and report deliverables.

Environmental Scientist Illl; Sunoco Logistics; Wetland Delineation and
Engendered Species Survey for Pennsylvania Pipeline Project; Pennsylvania,
January 2014 to December 2014. Conducted wetland delineations and endangered
species survey along pipeline right-of-way. Specific tasks included field survey and
report preparation.

Environmental Scientist Illl; Sunoco Logistics; Wetland Delineation and
Engendered Species Survey for Ohio Pipeline Project; Ohio, West Virginia,
Pennsylvania, January 2014 to December 2014. Conducted wetland delineations
and endangered species survey along pipeline right-of-way. Specific tasks included
field survey, report preparation, and permitting activities.

Environmental Scientist lll; Rice Energy; Wetland Delineations for Miscellaneous
Natural Gas Pipeline Projects; Pennsylvania and Ohio. Conducts wetland
delineations and permitting activities for various proposed natural gas pipeline projects
in eastern Ohio. Specific tasks include field survey, report preparation, completion of
Ohio EPA specific wetland/stream assessments, agency consultation, and compiling of
PCN.

Environmental Scientist lll; MarkWest Liberty Midstream & Resources, LLC;
Wetland Delineations for Miscellaneous Natural Gas Pipeline Projects;
Pennsylvania. Conducts wetland delineations for various proposed natural gas
pipeline projects in southwestern Pennsylvania. Specific tasks included field survey,
report preparation, and wetland functional assessments.

Environmental Scientist Ill; MarkWest Ohio Gathering Company, LLC; Wetland
Delineations for Miscellaneous Natural Gas Pipeline Projects; Ohio. Conducts
wetland delineations for various proposed natural gas pipeline projects in eastern Ohio.
Specific tasks included field survey, report preparation, and completion of Ohio EPA
specific wetland and stream assessments.

Environmental Scientist Ill; Gulfport Energy Corporation; Wetland Delineations
for Miscellaneous Natural Gas Well Pad Projects; Ohio. Responsible for performing
and assisting with wetland delineations for various proposed natural well pads
southeastern Ohio. Specific tasks included field survey, report preparation, PCN
preparation, and completion of Ohio EPA specific wetland and stream assessments.

Codie Vileno

Environmental Scientist IV

EDUCATION

B.A., Anthropology, 2007, State
University College at Buffalo

AREA OF EXPERTISE
Wetland Science
TRAINING/CERTIFICATIONS

38 Hour ACOE Wetland
Delineation Training Program,
November 2009

Ohio Rapid Assessment
Method for Wetlands Training
Course, May 2013

Identifying Grasses, Sedges,
and Rushes, June 2014

Winter Woody Plant
Identification, April 2015

Running Buffalo Clover, Virginia
Spirea, and Small Whorled
Pogonia Federal RTE
Identification Workshop, May
2015

Engineering for Ecosystem
Restoration Workshop, June
2010

American Red Cross Adult First
Aid/CPR/AED, March 2015

16 Hour Wilderness First Aid,
November 2012

40 hours EPA 165.5
HAZWOPER Health and Safety
Worker 2012

OFFICE

Pittsburgh, PA

YEARS OF EXPERIENCE

7+

YEARS WITHIN FIRM

7+

CONTACT

Codie.Vileno@TetraTech.com
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Résumé Codie Vileno

Environmental Scientist Ill; MarkWest Liberty Midstream & Resources, LLC; Wetland Delineation and Engendered
Species Survey (Ranunculus flabellaris and Alopecurus aequalis) for Vanport to Butler Gas Pipeline; Butler County,
Pennsylvania. Responsible for performing and assisting with wetland delineation and endangered species survey along
pipeline right-of-way. Specific tasks included field survey and report preparation.

Environmental Scientist lll; Antero Resources Appalachian Corp.; Wetland Delineations for Miscellaneous Natural Gas
Pipeline Projects; Ritchie and Doddridge Counties, West Virginia. Responsible for performing and assisting with wetland
delineations for various proposed natural gas well pads and access roads in northern West Virginia. Specific tasks included
field survey and report preparation.

Environmental Scientist lll; Stone Energy; Wetland Delineation for Mercer 1 Well Pad; Sisterville, Tyler County, West
Virginia; September 2012. Performed wetland delineation for proposed natural gas well pad and associated access road.
Specific tasks included field survey and report preparation.

Environmental Scientist Ill; Laurel Mountain Midstream Operating, LLC; Endangered Species Survey (Yellow
Passionflower) for Miller to Headlee Pipeline Project; Greene and Cumberland Townships, Greene County,
Pennsylvania; September 2012. Assisted with botanical survey for yellow passionflower along the proposed Miller to Headlee
natural gas pipeline right-of-way and access roads. Tasks included pre-survey research, field survey, and report preparation.

Environmental Scientist Ill; Laurel Mountain Midstream Operating, LLC; Endangered Species Survey (Drooping
Bluegrass) for Nickelville Pipeline Project; Nickelville, Venango County, Pennsylvania; July 2012. Assisted with botanical
survey for drooping bluegrass along the proposed Nickelville natural gas pipeline right-of-way. Specific tasks included field
survey and report preparation.

Environmental Scientist lll; Laurel Mountain Midstream Operating, LLC; Endangered Species Survey (Tall Larkspur) for
Dunlap Creek Pipeline Project; Luzerne and Redstone Townships, Fayette County, Pennsylvania; June 2012. Assisted
with botanical survey for tall larkspur along the proposed Dunlap Creek natural gas pipeline right-of-way and access roads.
Specific tasks included field survey and report preparation.

Environmental Scientist lll; Laurel Mountain Midstream Operating, LLC; Wetland Delineations for Miscellaneous Natural
Gas Pipeline Projects; Pennsylvania. Responsible for performing and assisting with wetland delineations for various proposed
natural gas pipeline projects in southwestern Pennsylvania. Specific tasks included field survey and report preparation.

Environmental Scientist lll; Enervest Operating, LLC; Wetland Delineations for Miscellaneous Natural Gas Pipeline
Projects; Ohio. Responsible for performing and assisting with wetland delineations for various proposed natural gas pipeline
projects in southeastern Ohio. Specific tasks included field survey, report preparation, and completion of Ohio EPA specific
wetland and stream assessments.

Environmental Scientist lll; NAVFAC Washington; Marine Corps Base Quantico Wetland Functional Analysis; Quantico,
Virginia; April 2012. Assisted with wetland functional assessments in support of remedial activities.

Environmental Scientist Ill; NASA; Wallops Flight Facility Remedial Action Contract; Wallops Island, Virginia; March
2012. Assisted with wetland delineation and wetland functional assessments in support of remedial activities.

Environmental Scientist lll; Burnett Oil Company, Inc.; New Salem, Pennsylvania; December 2011 to February 2012.
Responsible for performing and assisting with wetland delineations for various proposed natural gas pipeline projects in
southwestern Pennsylvania. Specific tasks included field survey and report preparation.

Scientist I; Army Corps of Engineers; South Park Lake Dredge Project; Buffalo, New York; October 2011. Supervised
Phase 1 archaeological survey in preparation of dredging activities.

Scientist I; Dominion East Ohio; Monroe County Gas Pipeline Project; Indiana Bat Habitat Assessment and Wetland
Delineation; Woodsfield, Ohio; July 2011 to September 2011. Assisted with Indiana Bat habitat assessment and wetland
delineation along a proposed natural gas pipeline right-of-way. Specific tasks included field survey and completion of Ohio EPA
specific wetland and stream assessments. Other responsibilities included Phase 1A archaeological assessment

Archaeological Technician; National Grid; Lockport to Mortimer; Rochester, New York; May 2011 to October 2011.
Performed Phase 1 archaeological survey in support of transmission line replacement. Assisted with report preparation.

Scientist I; National Fuel Gas Company; Tioga Pipeline Expansion; Tioga County, Pennsylvania; June 2011 to
September 2011. Assisted with wetland delineation along proposed natural gas pipeline right-of-way. Other responsibilities
included performing a Phase 1A archaeological assessment and supervising a Phase 1 archaeological survey.

TETRA TECH 2
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Archaeological Technician; National Fuel Gas Company; Allegheny National Forest Pipeline Project; Warren,
Pennsylvania; September 2009 to October 2009. Performed Phase 1 archaeological survey along proposed natural gas
pipeline right-of-way.

Archaeological Technician; Dominion East Ohio; Pipeline Replacement; Wooster, Ohio; June 2008 to July 2009.
Performed Phase 1 archaeological survey along proposed natural gas pipeline right-of-way.

Archaeological Technician; Haley & Aldrich, Inc.; AES Sparrows Point LNG; Cecil County, Maryland; June 2008 to July
2008. Performed Phase 1 archaeological survey along proposed natural gas pipeline right-of-way.

Archaeological Technician; Horizon Wind Energy, LLC; Arkwright Wind Farm; Arkwright, New York; September 2008
to March 2009. Performed Phase 1 archaeological survey on proposed turbine pads and transmission lines.

Archaeological Technician; National Fuel Gas Supply Company.; Galbraith Storage Field Expansion Project; Allegheny

National Forest, Marienville, Pennsylvania; August 2008 to October 2008. Performed Phase 1 archaeological survey along
proposed natural gas pipeline right-of-way.

CHRONOLOGICAL HISTORY
Environmental Scientist IV; Tetra Tech, Inc.; Pittsburgh, Pennsylvania; 2011 — Present

Scientist |; Tetra Tech, Inc.; Buffalo, New York; June 2008 — November 2011

Research Assistant; State University of New York Research Foundation; Buffalo, New York; October 2009 — January
2010

On-Call Research Assistant; State University of New York Research Foundation; Buffalo, New York; May 2009 — August
2009

Report Writer; Test America Laboratories; Amherst, New York; November 2007 — June 2008

SCIENTIFIC/TECHNICAL PUBLICATIONS
N/A

MEMBERSHIPS

e Society of Wetland Scientists

[E] TETRA TECH 3



ANDREW J. GRECH
WETLAND ENVIRONMENTAL SCIENTIST Il
PITTSBURGH, PA

EDUCATION: B.T. Wildlife Management, SUNY Cobleskill, 2011

CERTIFICATIONS/
REGISTRATIONS: Certified Wetland Assessment Delineator, NY, 2009

TRAINING: Sedges, Grasses, and Rushes ID, Rutgers University, 2012
Wetland Hydrology, Rutgers University, 2012

EXPERIENCE SUMMARY:

Mr. Andrew Grech has five years of professional experience in wetland delineation, permitting,
fisheries and wildlife, and stream assessments and classification in Pennsylvania, New York,
and Ohio. Mr. Grech has conducted hundreds of wetland delineations, stream evaluations as
well as conducted and produced habitat assessments, and post monitoring impact statements
and assessments on over one hundred and fifty miles of proposed natural gas pipeline, and
twenty proposed well pad sites. He has extensive knowledge in watercourse classification and
assessment including the Rosgen method. Mr. Grech’s educational background is in Wildlife
Management with a minor focus in Fisheries & Aquaculture.

PROJECT EXPERIENCE:

Wetland & Watercourse Biologist; Chesapeake Energy; Bradford, Wyoming, &
Susquehanna Counties, PA; March 2012 to March 2013. Responsible for conducting wetland
delineations for proposed pipe line routes and reroutes. Performed PA Rapid Assessments,
stream evaluation, and preparation of wetland report for 40 miles of pipeline in Northeastern
Pennsylvania.

Wetland & Watercourse Biologist; Chesapeake Energy; Carroll, Jefferson County, OH;
June-November 2012. Responsible for conducting wetland delineations for proposed pipe line
routes and reroutes. Performed ORAM and QHEI Assessments, and preparation of wetland report
for 50 miles of pipeline in Eastern Ohio.

Wetland & Watercourse Biologist; Shell Oil; Mckean & Bradford Counties, PA; March 2012
to March 2013. Responsible for conducting wetland delineations for proposed pipe line routes
and reroutes. Performed PA Rapid Assessments, stream evaluation, and preparation of wetland
report for 40 miles of pipeline in Northeast/central Pennsylvania.

Grech/Pittsburgh/12
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Wetland & Watercourse Biologist; Chesapeake Energy; Bradford, Wyoming, &
Susquehanna Counties, PA; November 2012 to March 2013. Responsible for conducting post
construction habitat monitoring and assessment of constructed natural gas pipelines in
Northeastern Pennsylvania.

Wetland & Watercourse Biologist; Southwest Energy; Wayne, Monroe, & Pike Counties,
PA; November 2012 to March 2013. Responsible for conducting wetland delineations for
proposed well pads. Performed PA Rapid Assessments, stream evaluation, and preparation of
wetland report for 15 proposed well pads in Northeastern Pennsylvania.

Wetland & Watercourse Biologist; Markwest Energy; Allegheny, Butler, & Washington
Counties, PA; August 2013 to October 2013. Responsible for conducting wetland delineations
for proposed pipe line routes and reroutes. Performed PA Rapid Assessments, stream evaluation,
and preparation of wetland report for 20 miles of pipeline in Southwest Pennsylvania.

Wetland & Watercourse Biologist; REX Energy; Butler County, PA; September 2013.
Responsible for conducting wetland delineations for proposed water withdrawal sites along
Connoquenessing Creek and Glade Run. Performed PA Rapid Assessments, stream evaluation,
and preparation of wetland reports for 2 water withdrawal sites in Southwest Pennsylvania.

Environmental Mgmt. Systems:

o Angler Surveys and Census for the Ice Fishery of Otsego Lake, NYDEC September -
December 2007

¢ Pond surveys (water quality, fish identification, mapping) for Schoharie County residents
January — May 2008

e Sonic and radio tracking, research crew member on 24 hour tracking samples. Otsego
Lake N.Y. Through SUNY Cobleskill from September — December 2008

¢ Reptile and Amphibian trapping survey. SUNY Cobleskill from March — May 2009

o Wetland delineation, Field work in various wetlands thoughout the Cobleskill N.Y. area
from September- December 2009

o Electrofishing Survey, Member of boat electro fishing crew; scapper, fish ID, Gill net
retrieval, and fish measuring for night as well as day sampling of Otsego Lake N.Y.
Through Biological Field Station from January — May 2010

o Waterfowl habitat survey, Activity budget survey, Nest Predation survey, various
research projects around Cobleskill N.Y. September - December 2010.

Sampling:
Fisheries Technician; SUNY Cobleskill; Cobleskill, NY; September 2008. Responsible for

preforming a fisheries survey and rescue for the N.Y. State power authority, on Gilboa reservoir.
Sampled and collected fishes to be transported to mitigation location.

Grech/Pittsburgh/12



ANDREW GRECH
Page 3

Fisheries Technician; SUNY Cobleskill; Cobleskill, NY; on and off from September 2007-
December 2010. Responsible for collecting state fisheries data on several N.Y. state watersheds.
Field sampling including haul seines, electro-shocking, gill nets, fyke nets, Responsible for the use
of MS-222 for anesthetizing fishes during the study.

Wildlife Technician; SUNY Cobleskill; Cobleskill, NY; June 2010. Conducted local
herpetology surveys on both salamander and frog habitats locally in and around Cobleskill area.
Used amphibian traps to capture live specimens and recorded population densities and species
diversity indexes for each location. Specifically focusing on human impacts, and habitat alterations
and the population and diversity impacts associated with the disturbance.

Other:

New York State DEC; Trap-netted birds of prey, Richmondville, NY

SUNY Cobleskill; Electro-fishing/sonic tagging Walleye, Otsego Lake, NY

Otsego Lake Biological Field Station; Trap-netting/hydro-acoustic survey of Alewife, Otsego
Lake, NY

SUNY Cobleskill; Electro-fished lake at night for a “mark and re-capture study,” Otsego Lake, NY
New York State DEC; Bat count surveys, Howe Caverns, Cobleskill, NY

Peabody Wildlife Management Area; Trapping/radio-telemetry of Bob-white Quail, Drakesboro,
KY

Colorado Parks and Wildlife Commission; Trapped and collared Columbian Sharp-tailed
Grouse, W. CO

Colorado Parks and Wildlife Commission; Performed radio-telemetry and observation counts
of Bighorn Sheep, W. CO

CHRONOLOGICAL WORK HISTORY:

Wetland Environmental Scientist Ill; Tetra Tech, Inc.; Pittsburgh, PA, August 2013- Present

Environmental technician/Range Manager, XH Angus Ranch; Saratoga, WY March 2013- August
2013

Wetland & Watercourse Biologist; Hanover Engineering & Associates; Towanda, PA, March 2012
- March 2013

Environmental Technician, Mount Agamenticus, York, ME, May 2011-March 2012

Seasonal Park Ranger, US Army Corps of Engineers, Thomaston, CT, May- September 2009 &
2010

PROFESSIONAL AFFILIATIONS:

American Wildlife Society

Grech/Pittsburgh/12
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EXPERIENCE SUMMARY

Mr. Stevens has over five years’ experience as an environmental
scientist with a background in resource management through remote
sensing techniques and insitu. His experience includes conducting
wetland delineations, waterway quality assessments, habitat
assessments, and endangered species surveys. He has conducted
wetland determinations for federal and private clients. He is an
Environmental Systems Research Institute geomentor, as such he has
traveled to various school districts and instructed staff and students
about geospatial technologies and implemented curriculum.

RELEVANT EXPERIENCE

Wetland/Environmental Scientist Il - Sunoco Logistics; OPP and PPP
Natural Gas Pipeline Projects, Multiple Counties across Ohio, West
Virginia, and Pennsylvania; April 2014 to present. Responsibilities included
aiding in wetland delineations and stream assessments for the proposed 450
miles of the Ohio Pipeline (OPP) and Pennsylvania Pipeline Projects (PPP).

Wetland/Environmental Scientist 1l; Dominion Transmission, Inc.;
Lebanon West Il - TL-400 FERC Pipeline Project; Tuscarawas, Licking,
Muskingum, Harrison, Coshocton, Columbiana, and Carroll Counties,
Ohio (OH) and in Beaver County, Pennsylvania (PA); June 2014 to
present. Responsible for conducting wetland delineations and stream
evaluations for the natural gas pipeline replacement segments of the TL-400
FERC Pipeline Project. Specific tasks included field surveys, report
preparation, and completion of Ohio EPA specific wetland and stream
assessments.

Wetland/Environmental Scientist Il; Noble Energy, Inc.; Various Water
Withdrawal Projects; Greene, Fayette, Washington Counties (PA), and
Marshall County (WV); April 2014 to present. Responsible for conducting
numerous wetland delineations and stream evaluations for proposed water
withdrawal projects located in southwestern Pennsylvania and the panhandle
of West Virginia. Also prepared wetland delineation and stream assessment
reports for each project in support of permit submissions.

Wetland/Environmental Scientist Il; Rice Drilling D, LLC; Various Water
Withdrawal Projects; Harrison and Belmont Counties (OH); April 2014 to
present. Responsible for conducting numerous wetland delineations and
stream evaluations for proposed water withdrawal projects located in eastern
Ohio. Also prepared wetland delineation and stream assessment reports for
each project in support of permit submissions.

Environmental Scientist 1l: Advanced Environmental Management
Group: Plymouth, Michigan: July 2013 to April 2014. Conducted wetland
redeterminations as a team leader for property owners under the direction of
two federal agencies in Michigan. Utilized the Midwest, NENC regional
supplements and the 1987 USACOE manual. Trained four field technicians in
wetland science and wetland determination procedures.

GREGORY P. STEVENS
Environmental Scientist Il - Technology Lead

EDUCATION

B.S. Environmental Studies,
Richard Stockton College of
New Jersey, 1995

B.S.Certificate Energy
Management,

Richard Stockton College of
New Jersey, 1995

M.S. Geographic Information
Systems,

Eastern Michigan University,
2012

M.S.Certificate in Hydrogeology
Eastern Michigan University,
2012

AREA OF EXPERTISE
Wetland Delineation and
Stream Identification & Remote
Sensing

TRAINING/CERTIFICATIONS
OSHA 1910.120 40-Hour
HAZWOPER Training,

Nov 2013

ACOE-based 40-hour Wetland
Delineation Certification

July 2013

American Red Cross CPR
responder

OFFICE
Pittsburgh, PA

YEARS OF EXPERIENCE
5+

YEARS WITHIN FIRM

1

CONTACT

Greg.P.Stevens@tetratech.com

Résumé 1
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Environmental Scientist II: Advanced Environmental Management Group: Plymouth, Michigan: July 2013
to April 2014. Plotted soil sampling points for the Detroit District ACOE for the continued maintenance of
dredging activities. Prepared field reports through the use of Bentley Microstation

Remote Sensing Technician: Photo Science: Ann Arbor, Michigan: September 2012 to June 2013. Mapped
through satellite image interpretation land cover change using Landsat image pairs. Produced submission data for
NOAA Coastal Change Analysis Program (CCAP). Required exchanges between Erdas for pixel adjustments
then editing in ArcMap.

Geospatial Consultant: United States Fish and Wildlife Service Region 3: May 2009 to August 2012.
Created a decision support database and produced maps that are implemented daily for the United States Fish
and Wildlife region 3 office. Provided GIS tracking for species community assessments and invasive monitoring.
Verified ecological communities and spread of invasive plants through field studies. Designed study transects
along the Detroit coast and delineated the surrounding ecological communities, Department of Commerce grant
#NAO90AR4170172. Collected spectral signatures to develop a library that will aid in vegetation determination
through hyperspectral analysis.

CHRONOLOGICAL HISTORY

Environmental Scientist II; Tetra Tech NUS, Inc.; Pittsburgh, Pennsylvania; April 2014 to Present.

Environmental Scientist 1l: Advanced Environmental Management Group: Plymouth, Michigan: July 2013 to April
2014.

Remote Sensing Technician: Photo Science: Ann Arbor, Michigan: September 2012 to June 2013.
Geospatial Consultant; United States Fish and Wildlife Service Region 3: May 2009 to August 2012

GIS Laboratory Supervisor; Eastern Michigan University; September 2006 to May 2012

SCIENTIFIC/TECHNICAL PUBLICATIONS

“Use of LIDAR in determining ecological community distribution” 2011

“Potential of Phragmites australis as a biofuel feed crop, determinations of yield and access through remote
sensing” 2012

MEMBERSHIPS
Society of Wetland Scientists (SWS)

American Association of Photogrammetry and Remote Sensing (ASPRS)

Society of Ecological Restoration (SER)

@ TETRA TECH 2
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EXPERIENCE SUMMARY

Ms. Quinn has two years’ experience as an environmental
scientist/ wildlife biologist with a background in wildlife and
fisheries resource management. Her education background
includes studies in chemistry, biology, statistics, botany,
terrestrial ecology, natural resource management,
conservation ecology, environmental policy and regulatory
compliance, wetland ecosystems, wetland assessment and
delineation, geographic information systems and other
environmental related fields. Deanna has performed
numerous wildlife and vegetation surveys, stream
assessments habitat assessments and related report
generation. As an Environmental Scientist, Deanna has had
the opportunity of working fulltime on wetland delineations
under Environmental Wetland Specialists, primarily for
Marcellus shale projects. She also has experience performing
bat hibernaculum habitat surveys in Western Pennsylvania as
well as Phase 1 Bog Turtle surveys in Pennsylvania.

RELEVANT EXPERIENCE

Environmental Scientist Il, Sunoco Logistics, Ohio-
Pennsylvania Pipeline Project, Spanning from Delaware
County, PA through Harrison County, Ohio, November
2013 to present. Ms. Quinn conducted site investigations,
wetland delineations, stream assessments, performed Ohio
Rapid Assessment Method, PHWH HHEI & QHEI, Phase 1
Bog Turtle surveys, macroinvertebrate surveys, and wetland
report preparation for proposed 300 mile natural gas pipeline
reaching from the Delaware River in PA to Scio, OH.

Environmental Scientist |I; Gulfport Energy; Various
Natural Gas Well Pad Sites; Belmont County, Ohio;
August 2013 to present. Ms. Quinn conducted site
investigations, wetland delineations, stream assessments,
performed Ohio Rapid Assessment Method, PHWH HHEI &
QHEI, and wetland report preparation for proposed well pad
locations in Belmont County, Ohio.

Deanna N.Quinn

Wetland/Environmental Scientist Il

EDUCATION

BT Wildlife Management,
2011, SUNY Cobleskill

AAS Animal Sciences &
Ecology, 2009, SUNY Delhi

REGISTRATIONS
NA
TRAINING/CERTIFICATIONS

Certified Wetland Assessment
Delineator, 2010, NY

OFFICE

Pittsburgh, PA

YEARS OF EXPERIENCE

3

YEARS WITH TETRA TECH

1 year 10months



Environmental Scientist I; MarkWest Liberty Midstream & Resources, LLC; Wetland
Delineations for Miscellaneous Natural Gas Pipeline Projects; Pennsylvania; May 2013 to
present. Responsible for performing and assisting with wetland delineations for various
proposed natural gas pipeline projects in southwestern Pennsylvania. Specific tasks included
field survey, report preparation, and wetland functional assessments.

CHRONOLOGICAL HISTORY

Environmental Analysis/Management: Environmental Scientist |-, 2013-present, Pittsburgh, PA
Research: Husbandry Services Technician |, 2013, Pittsburgh, PA

Research Wildlife Biologist, 2010-2012, Cobleskill, NY

Research Avian Research Technician, 2011, Abaco, Bahamas

Research Predator Research Technician, 2010, Batavia, NY

SCIENTIFIC/TECHNICAL PUBLICATIONS
o N/A

MEMBERSHIPS
e The Wildlife Society, N/A

AWARDS
e N/A
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EXPERIENCE SUMMARY

Jennifer Bittner has three years of experience in the environmental field. Her experience
includes stream and wetland mitigation monitoring, rare plant species surveys, and
report writing. She also has experience in the oil and gas industry inspecting and
recommending corrective actions for post-construction pipeline right-of-ways and
facilities for erosion and sedimentation issues.

RELEVANT EXPERIENCE
ENERGY

o Wetland/Environmental Scientist I; Sunoco; Pennsylvania Pipeline Project;
December 2014 — Present. Assisted with report writing for wetland and stream
delineations. Tasks included stream and wetland data entry and write-ups.

o Wetland/Environmental Scientist I; Sunoco; Ohio Pipeline Project;
December 2014 — Present. Assisted with report writing for wetland and stream
delineations. Tasks included stream and wetland data entry and write-ups.

e Wetland/Environmental Scientist I; MarkWest Liberty Midstream &
Resources, LLC; January 2014. Assisted with report writing for wetland and
stream delineations. Tasks included stream and wetland data entry.

e Wetland/Environmental Scientist I; MarkWest Liberty Midstream &
Resources, LLC; December 2014. Assisted in wetland and stream delineations
for proposed pipeline routes and reroutes. Tasks included mapping wetlands and
streams.

e Wetland/Environmental Scientist I; Rice Energy Inc.; December 2014.
Assisted with stream field survey. Tasks included mapping the stream high water
table.

e Compliance Monitor; Hunt, Gulliot & Associates, April 2014 - November
2014. Inspected post-construction pipeline and facility right-of-ways for erosion
and sedimentation issues for Williams Companies, Inc. Tasks included
documenting issues and recommending corrective actions, coordinated with other
compliance monitors on how to effectively inspect all assigned pipeline and
facilities each week, and complete weekly E&S Inspection reports.

e  Staff Scientist; CONSOL Energy, Inc. May 2013 - December 2013. Assisted
with wetland and stream mitigation monitoring for longwall mining restoration
projects. Tasks included conducting vegetation surveys, water sampling, soil
surveys, and report writing.

e Staff Scientist; CONSOL Energy, Inc. May 2013. Assisted with rare plant
surveys for power line project. Tasks included making plots and documenting the
rare plant observed.

e Staff Scientist CONSOL Energy, Inc. October 2012 — December 2012.
Assisted with stream mitigation surveys for longwall mining projects. Tasks
included conducting vegetation surveys, water sampling, and report writing.

Jennifer Bittner

Environmental Scientist |

EDUCATION
M.S. Environmental Science

and Management, Duquesne
University

B.S. Marine Biology,
Waynesburg University

AREA OF EXPERTISE
Environmental Science
OFFICE

Pittsburgh, PA

YEARS OF EXPERIENCE
3

YEARS WITHIN FIRM

1

CONTACT

Direct : 412.921.4010

Email :Jen.Bittner@tetraatech.com
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Résumé Jennifer Bittner

SAMPLING

e Water Quality Intern; Clearwater Marine Aquarium, May 2010 — August 2010. Maintained water quality and
appearance for all exhibits. Tasks included daily water testing, recordkeeping, backwashing pumps, and feeding fish,
sharks, and stingrays

CHRONOLOGICAL HISTORY

e Wetland/Environmental Scientist I; Tetra Tech, Pittsburgh, PA; December 2014 — Present

e  Compliance Monitor; Hunt, Guillot & Associates, LLC; Pittsburgh, PA; April 2014 — November 2014
e  Staff Scientist; Civil & Environmental Consultants, Inc.; Pittsburgh, PA; October 2012 — April 2014
e Teaching Assistant; Duquesne University; Pittsburgh, PA; January 2012 — April 2012
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Adam Mengel

Environmental Scientist/Wildlife Biologist |

EXPERIENCE SUMMARY

Mr. Mengel has two years of experience as an environmental
scientist/ wildlife biologist with a background in ecology and
conservation. His education background includes studies in
chemistry, biology, mathematics, statistics, botany, terrestrial
ecology, population ecology, herpetology, evolutionary
biology, wetland ecosystems, wetland assessment and
delineation, geographic information systems and other
environmental related fields. Adam has performed numerous
wildlife and vegetation surveys, stream assessments, and
habitat assessments. As an Environmental Scientist, Adam
has had the opportunity of working fulltime on wetland
delineations under Environmental Wetland Specialists,
primarily for Marcellus shale projects. He also has experience
in performing both acoustic and mist net surveys for the
Northern long-eared bat species in Pennsylvania and the
Midwest. Additionally, he has experience in performing radio
telemetry and summer roost counts.

RELEVANT EXPERIENCE

Crew Lead; Line 66 and Sandpiper Pipeline Project; Enbridge;
WI, MN, ND; May - August 2014. Mr. Mengel led acoustic and radio
telemetry surveys for the Northern long-eared bat in the Midwest. He
also performed roost counts and mist net surveys. Daily interaction
with land agents and data submissions.

Research Technician; Goleden-winged Warbler Habitat
Conservation Plan; Delaware State Forest; May — July 2013. Mr.
Mengel monitored Golden-winged Warbler nesting success and
assisted in locating a state record of 51 nests for the threatened
species.

EDUCATION

B.S. Biology: Environmental
Science, 2012, Saint Francis
University

TRAINING/CERTIFICATIONS
First aid, CPR, AED

OFFICE

Pittsburgh, PA

YEARS OF EXPERIENCE

2

YEARS WITH TETRA TECH

1



CHRONOLOGICAL HISTORY
Environmental Scientist/Wildlife Biologist |, Tetra Tech, Inc., December, 2014 — Present, Pittsburgh, PA

Research Technician, WEST, Inc., May — August, 2014, Bloomington, IN

Research Technician, Indiana University of Pennsylvania, May — July, 2014, Indiana, PA

SCIENTIFIC/TECHNICAL PUBLICATIONS

Loya, L.J., C. Clair, P.H. Harchack, and A.J. Mengel. 2014. “Odonate Diversity at an Acid Mine Drainage
Remediation Site in Cambria, County, Pennsylvania.” Argia. 26(3):14-17

MEMBERSHIPS
e The Wildlife Society



Environmental Consultation Services, Inc

DAVID J. BONOMO
Senior Environmental Scientist

Profile
[ ]

Environmental scientist with over ten years experience in environmental consulting and conducting ecological
field studies in Northeastern US.

Professional experience in environmental consulting managing projects and performing wetland delineation
and stream assessments; preparing permit applications; performing biological site assessments including
existing vegetation evaluations, habitat and species evaluations and searches for federal and state endangered,
threatened, and rare plant and animal species; conducting wetland and stream mitigation design and
monitoring; and designing and conducting research studies on wildlife in the Northeastern US.

Provides technical support for the planning, permitting and construction of wind and solar energy facilities,
transmission line corridors, as well as large commercial and residential projects.

Advanced technical skills and training for water of the US evaluations in multiple regions, including
Northcentral and Northeast, Eastern Mountains and Piedmont, and Atlantic and Gulf Coastal Plain.

PROFESSIONAL EXPERIENCE

Environmental Consultation Services, Inc. Pen Argyl, PA
Senior Environmental Scientist 2014 - Present

Provide ecological services for large-scale gas pipeline and electrical transmission utility projects, residential
and industrial construction projects, and private residential owners and small business.

Conduct site reconnaissance, wetland and stream delineations; habitat assessments; threatened and endangered
plant and animal surveys.

Conduct habitat evaluations, ecological assessments, and threatened and endangered wildlife and plant species
and rare community surveys. Perform habitat assessments and searches for PA Special Concern species,
including the bog turtle (Glyptemys muhlenbergii).

Provide site environmental surveys utilizing Trimble GPS. Prepare site mapping using Geographic
Information Systems (GIS) and AutoCAD software.

Shoener Environmental, Inc. Dickson City, PA
Senior Environmental Scientist 2004 - 2014

Provide direct project management of ecological services for high value and/or complex large-scale wind farm
projects, linear state and local utility projects, Marcellus shale projects, residential and industrial construction
projects, and private residential owners and small business.

Prepare federal, state, and local permit applications, wetland mitigation designs, and erosion and sediment
control plans to meet regulatory requirements for site development.

Prepare and review ecological project plans and budgets.

Conduct site reconnaissance, wetland and stream delineations; habitat assessments; threatened and endangered
plant and animal surveys.

Inspect wetland mitigation and construction sites for regulatory compliance of erosion and stormwater
controls.

Conduct habitat evaluation and technical services for the Ecological Services Division, including habitat
evaluations, ecological assessments, and threatened and endangered wildlife and plant species and rare
community surveys. Perform habitat assessments and searches for PA Special Concern species, including the
small-footed bat (Myotis leibii), timber rattlesnake (Crotalus horridus), wood rat (Neotoma magister), and the
Indiana Bat (Myotis sodalis).

Provide field mapping of environmental survey data utilizing survey quality Trimble Global Positioning
System (GPS). Prepare site mapping using Geographic Information Systems (GIS) and AutoCAD software.
Manage field personnel for post-construction bat/bird mortality monitoring studies on wind energy facilities in
Pennsylvania.

Ecoscientific Solutions, Inc Scranton, PA
Environmental Scientist 2004

Lake and Pond Management and Water Quality technician.
Conducted aquatic plant surveys; water quality analysis; and benthic surveys
Certified pesticide applicator for the control of invasive aquatic vegetation.
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COMPUTER SKILLS
AutoCAD (2010-2014), ARCView (10.1), Microsoft Office (Word, Excel, PowerPoint),
EDUCATION
Wilkes University Wilkes-Barre, PA
Bachelor of Science, Environmental Science 2004

= Lake and Stream Ecology, Field Botany, Water Quality Analysis, and Environmental Engineering
= Research assistant and water quality specialist for the study of freshwater bivalve populations in natural lakes
of northeastern Pennsylvania.

Continuing Education

= A Consulting Botanist Workshop, Morris Arboretum, Philadelphia, PA, April 18, 2014

= Acoustical Bat Monitoring Workshop, Albany, New York, January 2013.

= Qutdoor Emergency Care, National Ski Patrol, Poconos, Pa. Fall 2012.

=  Acoustical Bat Monitoring Workshop. Bat Conservation and Management, Gettysburg, PA. Instructed by Joe
Szewczak (Developer of SonoBat software), October, 2011.

= Advanced Bat Capture Techniques Workshop, Bat Conservation International and Bat Conservation
Management, Patuxent Research Refuge, Laurel, MD. September 2010.

= Final Chapter 102 Training Session. Changes to the PA Chapter 102 Regulations (Erosion and Sediment
Control and Stormwater Management) (effective November 19, 2010). PA DEP. Wilkes-Barre, PA.
November 3, 2010.

= Annual Industry Training Workshop. PA DEP, Bureau of Oil & Gas Management. Williamsport, PA. May 11,
2010.

= Interim Regional Supplement to the Corps of Engineers Wetland Delineation Manual Northcentral and
Northeast Region. PAPSS Training Conference. Laporte, Sullivan County, PA. April 27, 2010.

=  Bat Capture Techniques Workshop, Bat Conservation and Management Workshop, Bat Conservation
Management and Pennsylvania Game Commission (PGC), August 2007.

=  Soil Science, Soil Morphology, and Field Applications, Wilkes University, June 2007.

= Hydric Soils, Rutgers University, June 2006.

PROFESSIONAL MEMBERSHIPS
= Society of Wetland Scientist (SWS)
= Pennsylvania Lake Management Society (PALMS)
= North American Society for Bat Research (NASBR)
= National Ski Patrol (NSP)

PROJECT PORTFOLIO

Allegheny Ridge Wind Farm, Cambria and Blair Counties, PA (2007) - 132 MW/66 Turbines

Highland Wind Farm, Cambria County, PA (2008) - 50MW/25 Turbines

North Allegheny Wind, Blair County, PA (2008) — 20 MW/10 Turbines

Sandy Ridge Wind Farm, Centre and Blair Counties, PA (2009)- 62.5 MW/25 Turbines

Twin Ridges Wind Farm, Somerset County, PA (2011) — 136 MW/68 Turbines

Mehoopany Wind Farm, Wyoming County, PA (2012)-180 MW/90 Turbines

Penelec HTC Power Line — Cambria County, PA (2008), 17 lineal miles

Valley View Business Park Phase 2, Lackawanna County, PA (2007), 810 Acres

Harrisburg — Allentown Communication Line, Dauphin, Lebanon, Berks, and Lehigh Counties, PA (2012) — 90
lineal miles

=  PA Pipeline - Natural Gas Pipeline, Western Pennsylvania to Marcus Hook Industrial Complex, Philadelphia




KEVIN S. KEAT, PWS, Sr. Biologist
Environmental Consultation Services, Inc.
1095 Mill Road, Pen Argyl, PA 18072
Phone: (484) 515-6806 Email: kevinkeat@ptd.net

YEARS OF EXPERIENCE: 23

EDUCATION: B.S. Earth and Environmental Science, Wilkes University, Wilkes-Barre,
PA;1992

PROFESSIONAL REGISTRATIONS AND TRAINING

Professional Wetland Scientist Certification — Society of Wetland Scientists Since 2013

PA Fish & Boat Commission — Recognized Qualified Biologist, March 2006

US Fish & Wildlife Service-Recognized Qualified Biologist, March 2006

US Army Corps of Engineers — Recognized Qualified Wetlands Delineator, May 1998

NY DEC - Recognized Qualified Biologist, May 2009

NJ Fish & Wildlife Service — Recognized Qualified Biologist, March 2006

MD Department of Natural Resources — Recognized Qualified Biologist, March 2006

e Rutgers University Certificate of Completion for Endangered and Threatened Species of
Northern NJ, Survey Techniques and Habitat Assessment Regulatory Implications, 2005

e Rutgers University Certificate of Completion for Environmental and Ecological Risk
Assessment; 2000

e Ohio State University, Certificate of Completion for Creation and Restoration of
Wetlands for Mitigation of Wetland Loss; 1999

e Pennsylvania Department of Environmental Protection Certificate of Achievement in the
Application of Pennsylvania Department of Environmental Protection Act 2 Regulations
and Procedures in the Act 2 Technical Manual; 1999

e Plant Identification: Wetlands and Their Borders; 1999

e U.S. Army Corps of Engineers Wetlands Delineator Training; 1998

e USEPA Certification for Hazardous Materials Incident Response Operations (29

CFR1910.120); 1992

PROFESSIONAL AFFILIATIONS

Society of Wetlands Scientists

PA Fish & Boat Commission Timber Rattlesnake Site Assessment and Inventory Project,
2006-Present Field Specialist for the Northeast Region of Pennsylvania

KEY QUALIFICATIONS

Mr. Keat has worked continuously in Environmental Consulting from December 1992 to the
present. He conducted environmental studies and obtained local, state and federal environmental
approvals for multiple project sites throughout Pennsylvania, New Jersey and New York. Mr.
Keat has performed studies for public and private projects including power transmission lines,
gas pipelines, commercial and residential development, telecommunications facilities,
transportation and port facilities. He has also conducted surveys for state resource protection
agencies. Mr. Keat is proficient in construction monitoring, wetland delineation, biological



KEVIN S. KEAT, PWS, Sr. Biologist
Environmental Consultation Services, Inc.
1095 Mill Road, Pen Argyl, PA 18072
Phone: (484) 515-6806 Email: kevinkeat@ptd.net

cause and effect stream surveys, wildlife habitat surveys and environmental impact assessments.
He is experienced in surveys for endangered and threatened plant and animal species including
bog turtles. He has performed phase 1, 2 and 3 surveys for bog turtles and conducted trapping
surveys for the pine and corn snakes in southern New Jersey. He has conducted benthic
macroinvertebrate surveys to assess stream quality. He has prepared baseline ecological
evaluations to assess the effects of contamination on environmentally sensitive areas. He has
prepared environmental screening and environmental assessment reports in accordance with state
and federal requirements. He has performed Phase | environmental site assessments to screen for
hazardous waste contamination and has performed soil and groundwater site characterizations
and prepared and implemented site remediation plans.

Mr. Keat has 23 continuous years of environmental consulting experience which is extensive in
conducting Wetlands Delineation, Flora/Fauna Threatened and Endangered Species Surveys, PA
Chapter 105 Environmental Assessments, Ecological Assessments, Freshwater
Macroinvertebrate Stream Surveys, Groundwater Monitoring, and Wetlands
Mitigation/Restoration for the following:

Project Types:

Several Hundred Miles of Linear Projects:

Electric Power Transmission Lines, Oil and Gas Pipelines, State Highway and Railway Corridors
- Wetlands Delineation, T&E Species Habitat Surveys, Construction Monitoring, Wetlands
Mitigation

Oil and Gas Well Development Pads and Pump Stations:
Wetlands delineation, T&E Botanical Species Surveys

Large Land Tract Subdivisions: Residential, Commercial and Industrial Development —
Wetlands Delineation, Mitigation/Restoration, T&E Species Surveys, PA Chapter 105
Environmental Assessments, Construction Monitoring

Soil and Groundwater Remediation Projects: Soil Excavation and Disposal, Groundwater
Pump and Treat Technologies including Petroleum-Related Volatile Organic Compounds, Heavy
Metals from Industrial Contaminants — Wetlands Delineation, Wetlands Hydrological
Monitoring and Mitigation, T&E Species Surveys, Ecological Risk Assessment

Bridge Repair/Reconstruction Projects: Including Wetlands Delineation, T&E Species Surveys
and Environmental Assessments as Per PA Chapter 105

Government Funded Local, County, State and Federal Agency Research Projects: For

flora/fauna species presence/absence determinations, diversity assessments, population size and
distribution in PA, NJ, MD and NY.
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KEVIN S. KEAT, PWS, Sr. Biologist
Environmental Consultation Services, Inc.
1095 Mill Road, Pen Argyl, PA 18072
Phone: (484) 515-6806 Email: kevinkeat@ptd.net

Permitted Municipal Waste Landfill Disposal Facilities: Groundwater and Surface Water
Monitoring, Methane Gas Monitoring, Wetlands Mitigation/Restoration, Quantitative
Macroinvertebrate Stream Surveys

State and / or Federally Listed Threatened, Endangered or Concern Species Surveyed
w/Random Visual Search Methods and / or Trapping:

Reptiles: Bog Turtle, Wood Turtle, Spotted Turtle, Timber Rattlesnake, Copperhead, Diamond
Back Rattlesnake, Eastern Coral Snake, Pine Snake, Corn Snake

Amphibians: Mole Salamanders, Pine Barrens Treefrog

PA and NJ Botanical Surveys: Wild pea (Lathyrus ochroleucus) Eared-false foxglove (Agalinis
auriculata), Northeastern bulrush (Scirpus ancistrochaetus), Swamp dog hobble bush
(Leucothoe racemosa), Swamp pink (Helonias bullata), Knieskern’s beaked rush (Rhynchospora
knieskernii), Twin flower (Linnaea borealis), Spreading globeflower (Trollius laxus), Carex
fava, Carex shortiana, Sand cherry (Prunus pumila), Prickly pear cactus (Opuntia humifusa),
Racemed milkwort (Polygala polygama), Small whorled pogonia (Isotria medeoloides),
Nuttall’s ticktrefoil (Desmodium nuttallii), Quill fameflower (Phemeranthus teretifolius),
Mountain bugbane (Actaea podocarpa), Wild gooseberry (Ribes missouriense), Shale barren
Evening primrose (Oenothera argillicola), Serpentine aster (Symphyotrichum depauperatum),
Small’s ragwort (Packera anonyma), Torrey’s rush (Juncus torreyi), Netted chain fern
(Woodwardia areolata)

Potential Hazardous Waste Site Assessments and Remediation:

ASTM E1527-1528 Phase 1 Environmental Site Assessments for Due Diligence

PA ACT 2 Site Characterization and Remediation for Soil and Groundwater including
NPL/Superfund Sites

Underground Storage Tank Indemnification Fund (USTIF) Projects

NJ ISRA Site Characterization and Remediation Projects
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