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1.0

INTRODUCTION

This Conceptual Wetland Mitigation Plan (Plan) provides the proposed approach to compensate
for unavoidable impacts to Waters of the United States and waters of the Commonwealth
(Jurisdictional Waters), resulting from the construction of the Lake Erie Connector Project (LEC
Project) in the Townships of Springfield, Girard and Conneaut, Erie County, Pennsylvania
(Figure 1). This Plan provides compensation for impacts associated with permanent conversion
of 0.99 acres of palustrine forested (PFO) wetlands to palustrine emergent (PEM) wetlands.
The LEC Project is being proposed by ITC Lake Erie Connector, LLC (Applicant). This Plan is
being submitted as Section T of the Applicant’s Joint Permit Application (JPA) to the
Pennsylvania Department of Environmental Protection (PADEP) and the U.S. Army Corps of
Engineers (USACE) for the LEC Project. As explained in the Project Narrative and Section S of
the JPA, the permanent impact to wetlands (impact sites) is necessary in order to allow access to
install and maintain the underground cable within the permanent easement for the LEC Project.
The compensatory mitigation will take place at a single property which the Applicant currently
has an option to purchase (Mitigation Site) located in Girard Township, Erie County,
Pennsylvania, along Springfield Road (Figure 2). The proposed Mitigation Site is located at
41°57'10.12" North and 80°22'17.65" West, and both the impact sites and the Mitigation Site are
located within the Crooked Creek-Frontal Lake Erie Watershed (HUC: 0412010107).
The proposed compensatory wetland mitigation project involves the establishment of
approximately 2.13 acres of PFO wetlands, restoration (rehabilitation) of 2.27 acres of PFO
wetlands, enhancement of 0.69 acres of PEM wetlands, preservation of 0.23 acres of upland
forest buffer, and establishment of a 0.02 acre stormwater treatment wetland. The proposed 5.34
acre wetland Mitigation Site will be protected in perpetuity with a restrictive covenant or a
conservation easement to be held by a third party non-profit or government organization.
This Plan was prepared in accordance with the USACE and the U.S. Environmental Protection
Agency (USEPA) Final Rule on Compensatory Mitigation for Losses of Aquatic Resources
(Department of Defense, Environmental Protection Agency, 2008), and the PADEP Wetland
Replacement Criteria (25 Pa. Code §105.20a).

2.0

MITIGATION JUSTIFICATION

The Applicant selected the preferred LEC Project layout based on a thorough review of several
alternative routes, both within Lake Erie and along the underground segment of the proposed
route. Section S of the JPA provides a comprehensive alternatives analysis for the LEC Project,
and additional information is provided in Section 3.4 of the EA (Attachment 3 of the JPA). To
the extent practicable, the Applicant avoided existing wetlands and waterbodies, while also
consolidating the majority of the LEC Project route within existing road corridors. In addition
several potential impacts were avoided by proposing the use of a horizontal directional drill
(HDD) construction technique to install the cable underneath many stream and wetland areas. .

1
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The proposed alignment represents that preferred alternative that meets the purposes of the LEC
Project and minimizes overall environmental impacts to the greatest extent practicable. The
construction procedures, as well as the alignment of the transmission cable at the impact sites
have been designed to avoid and minimize impacts to Jurisdictional Waters, while considering
adjacent property ownership and land use constraints.
The construction of the wetland mitigation site will be carried out concurrently with the
development of the LEC Project construction to the greatest extent practicable.

3.0

MITIGATION GOALS AND OBJECTIVES

3.1

Project Impacts

As described in Section J of the JPA, construction of the LEC Project will result in the
permanent conversion of 0.99 acres of Jurisdictional Waters, (PFO wetlands) to PEM wetlands
within the Crooked Creek-Frontal Lake Erie Watershed (HUC: 0412010107).
Wetland delineation and a functional assessment using the Highway Methodology Workbook
Supplement (U.S. Army Corps of Engineers, 1999) were conducted in 2014 and 2015 at the LEC
Project. Those efforts revealed two general types of wetlands potentially impacted by the LEC
Project. These include temporary impacts to PEM wetlands, and permanent impacts to PFO
wetland habitats (Cowardin, Carter, Golet, & LaRoe, 1979), which are located in the proposed
LEC Project ROW. The PFO wetlands impacted by the proposed LEC Project provide the
following principal functions that are anticipated to be permanently impacted as a result of tree
clearing activities:




Floodflow Alteration (0.99 acres),
Nutrient Removal/Retention/Transformation (0.52 acres), and
Wildlife Habitat (0.92 acres).

The completed wetland functional assessment forms for the impact sites are included in
Attachment 2 to the JPA (LEC Project Waterbody Identification and Wetland Delineation
Report).

3.2

Mitigation Site

The proposed Mitigation Site is located within the Crooked Creek-Frontal Lake Erie Watershed
(HUC: 0412010107) along the proposed LEC project ROW. The goals set forth for the proposed
Mitigation Site are as follows:


Replace the total area (acres) of principal functions and values of the wetlands that will
be disturbed by the LEC Project,
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Create wetlands that are similar in form to the adjacent (reference) PFO wetland west of
the Mitigation Site1,
Develop a self-sustaining wetland and associated upland buffer.

In support of these goals, 2.13 acres of PFO wetlands will be established, 2.27 acres of PFO
wetlands will be restored (rehabilitated), 0.69 acres of PEM wetlands will be enhanced, and 0.23
acres of preserved upland buffer will be established at the Mitigation Site. An additional 0.02
acres of PSS stormwater treatment wetland will be established and preserved at a culvert located
north of Interstate 90. The acreage of each proposed community is shown in Table 1 and the
conceptual mitigation plan is shown in Figure 3.
Table 1 – Proposed Community Types, Wetland Mitigation Site
Mitigation
Type

Cover Type

Cowardin
Class

Creation

Palustrine Forested Wetland

PFO

Creation

Palustrine Forested Wetland
- staging

PFO

Creation

Biofilter-Scrub Shrub
Wetland

PSS

Restoration

Palustrine Forested Wetland

PFO

Restoration
Enhancement
Preservation
Stormwater

Biofilter-Scrub Shrub
Wetland
Palustrine Emergent
Wetland
Upland Existing Trees
Biofilter-Scrub Shrub
Wetland

PSS

Notes
Upland area converted to
PFO wetland
Upland area initially used for
construction staging then
converted to PFO wetland
Upland area converted to PSS
wetland
PEM wetland restored to PFO
wetland
PEM wetland restored to PSS
wetland

Area
(acres)
1.61
0.43
0.09
2.23
0.04

PEM

PEM wetland to be enhanced

0.69

NA

Area to be preserved

0.23

PSS

Stormwater treatment wetland

0.02

The establishment, restoration, and enhancement of wetlands at the Mitigation Site is anticipated
to create the following principal functions:





Floodflow Alteration (2.13 acres),
Sediment/Toxicant/Pathogen Retention (2.13 acres),
Nutrient Removal/Retention/Transformation (2.13 acres), and
Wildlife Habitat (5.09 acres).

The created, restored, and enhanced wetlands are anticipated to provide principal functions that
will exceed the total area of principal functions impacted by the LEC Project, as is illustrated in
Figure 4.

1

Note that a reference wetland adjacent to the Mitigation Site is to be surveyed following submittal of the 30%
design, and future design revisions are anticipated to incorporate aspects of the reference wetland morphology.
3
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This Plan was developed to provide mitigation ratios that will exceed the goal of “no net loss” of
wetland function and value as described in the National Wetlands Mitigation Action Plan
(Department of the Army, U.S. Environmental Protection Agency, U.S. Department of
Commerce, Department of Interior, U.S. Department of Agriculture, U.S. Department of
Transportation, 2002) and the “net gain” policy set forth in PADEP Wetlands Net Gain Strategy.
The actual compensatory wetland mitigation ratio for the LEC Project based on established
wetland area is 2.13 acres to 0.99 acres (2.2:1)2, or 2.2 acres of wetland created for every acre
impacted. Table 2 compares the area of principal wetland functions impacted by the LEC
Project to the principal functions proposed to be established at the Mitigation Site.
Table 2 - Comparison of Impacted Wetland Functions to Replacement Wetland Functions
Wetland Function

Wetland Impact Area
(acres)

Replacement Wetland
Area (acres)

Floodflow Alteration
Sediment/Toxicant/Pathogen Retention
Nutrient Removal/Retention/Transformation
Wildlife Habitat

0.99
0.00
0.52
0.92

2.13
2.13
2.13
5.09

Total Area

2.43

11.48

These ratios exceed the minimum 1:1 wetland replacement ratio of wetland area and function as
required by PADEP (25 Pa. Code §105.20a).

4.0

PERFORMANCE STANDARDS

The following criteria3 will be used to evaluate the success of the wetland Mitigation Site:




85% survival of all proposed wetland mitigation plantings,
85% areal coverage4 of hydrophytic plants [those with a regional indicator status of FAC
or wetter in Lichvar et al. (2014) or the current approved wetland plant list] at the
Mitigation Site, and
10% or less total areal coverage4 of invasive species including common reed (Phragmites
australis), purple loosestrife (Lythrum salicaria), reed canarygrass (Phalaris
arundinacea), Japanese knotweed (Polygonum cuspidatum), Tatarian honeysuckle
(Lonicera tatarica), and Eurasian water-milfoil (Myriophyllum spicata).

2

Calculated by dividing the total area of wetland creation by the total area of wetlands impacted.
Percent survival, percent areal cover hydrophytic species, and percent areal cover invasive species will be
calculated following the methodology described in the Monitoring Plan (Report Section 9.0).
4
Areal coverage is defined as a measure of dominance that defines the degree to which above ground portions of
plants cover the ground surface; it is possible for the total areal cover for all strata combined in a community or for
single stratum to exceed 100 percent because most plant communities consist of two or more vegetative strata
(Biology-Online, 2005).
3
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5.0

MITIGATION SITE SELECTION

Prior to investigating permittee-responsible off-site mitigation concepts, the possibility of
satisfying mitigation requirements through a mitigation bank or an in-lieu fee program as well as
on-site wetland/watercourse mitigation were considered. However, as described below, these
concepts were not considered viable and therefore off-site mitigation within the Crooked CreekFrontal Lake Erie watershed is the preferred mitigation concept.
Although mitigation banks or in-lieu fee programs are the environmentally preferred form of
compensatory mitigation (Department of Defense, Environmental Protection Agency, 2008), the
LEC Project is not located in the service area of an active mitigation bank or in-lieu fee program;
therefore, permittee-responsible mitigation is the only option.
Permittee-responsible on-site and in-kind mitigation was also considered as an option. However,
the LEC Project ROW offers limited wetland and stream mitigation opportunities due to the LEC
Project’s configuration and the close proximity of proposed LEC Project ROW to the existing
wetlands and watercourses. It would not be possible to provide an adequate buffer for restored
and/or created wetlands while staying in the proposed LEC Project ROW, and still meet the
functions and values of the impacted Jurisdictional Waters.
As on-site mitigation (e.g., mitigation within the narrow LEC Project ROW) was not a viable
option, the Applicant reviewed potential off-site locations within the Crooked Creek-Frontal
Lake Erie watershed following a watershed approach. The ultimate goal of a watershed
approach is to maintain and improve the quality and quantity of aquatic resources within
watersheds through strategic selection of compensatory mitigation sites (Department of Defense,
Environmental Protection Agency, 2008). Potential wetland establishment or restoration sites
were sought that would support the sustainability of aquatic resource functions in the watershed.
One such site, the Carr property (Mitigation Site), was identified and further investigated for its
ability to replace the functions and values provided by the aquatic resources impacted by the
LEC Project.
Following the delineation of aquatic resources and completion of the functional assessment, it
was determined that the Carr property has potential to provide suitable conditions to mitigate for
permanent wetland impacts associated with the LEC Project. This property was selected as the
mitigation site based on its availability to provide wetland functions to support the compensatory
mitigation requirements. After completion of the site selection, additional site investigation was
completed at the Mitigation Site to identify design constraints, and 30% wetland establishment
design plans were created.

6.0

BASELINE INFORMATION

6.1

LEC Project Impacts

The permanent wetland impacts associated with the LEC Project involve conversion of 0.99
acres of existing PFO wetlands to PEM wetlands. The impacts are described in Section J of the
JPA, and in Section 5.3.2 of the LEC Project Environmental Assessment (EA) report, which
appears as Attachment 3 of the JPA.
5
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6.2

Mitigation Site

The Mitigation Site is located along Springfield Road in the Girard Township, Erie County,
Pennsylvania (Figure 2), with the center point located at 41°57'10.12" North and 80°22'17.65"
West. Although classified as “off-site,” the proposed Mitigation Site is in fact located in close
proximity to the LEC Project. Baseline information for the Mitigation Site including the
Wetland Delineation Datasheets, the USDA NRCS Web Soil Survey Report (WSSR), and site
photographs are included in Appendix A to this Conceptual Mitigation Plan.
6.2.1

Wildlife Usage and Threatened/Endangered Species Habitat

The Indiana bat has the potential to occur in Erie County during the summer. However,
according to the Pennsylvania Game Commission (2013), no known hibernacula and/or summer
live-captures have been recorded in Erie County. There is only one small patch of trees at the
Mitigation Site and these will not be removed. Construction noise could potentially affect the
behavior of bats foraging or roosting in the area adjacent to the Mitigation Site; however, since
these bats occur in proximity to active road ROWs, it is assumed that they are already habituated
to noise level fluctuations. Therefore, Indiana bats are not likely to become displaced or
abandon any unknown roosting areas.
Based upon the northern long-eared bat’s habitat preferences during winter and summer, it can
be assumed that this species would occur in similar or the same areas indicated for the Indiana
bat. There are no known hibernacula at the Mitigation Site; however, construction noise could
potentially affect the behavior of any bats foraging or roosting adjacent to the Mitigation Site.
Because these bats occur in proximity to active road ROWs, it is assumed that they are already
habituated to noise level fluctuations. Therefore, northern long-eared bats are not likely to
become displaced or abandon any unknown roosting areas.
In a letter dated April 6, 2015, the U.S. Fish and Wildlife Service (USFWS) stated that it is not
aware of any bald eagle nests in the vicinity of the LEC Project, and no eagle nests have been
observed near the proposed Mitigation Site. Although bald eagles might fly over the Mitigation
Site when they are traveling, it is unlikely that they would use the habitats within the Mitigation
Site except on a transient basis.
Surveys were conducted by Environmental Solutions & Innovations, Inc. in May and July of
2015 to identify any known or anticipated state-listed plants that might occur in the LEC Project
area, which included the proposed wetland Mitigation Site. No state-listed species were found
on the Mitigation Site. In a letter dated December 4, 2015, Pennsylvania Department of
Conservation and Natural Resources (PADCNR) determined that no impact on state-listed plants
from the LEC Project is likely, and that no further coordination with PADCNR is needed.
6.2.2 Cultural Resources
In 2014 and 2015, the Applicant conducted cultural resources studies to identify known and
reported archaeological and historic resources within the vicinity of the proposed LEC Project.
The Applicant retained Hartgen Archeological Associates, Inc. (Hartgen) of Rensselaer, New
6
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York, to conduct a Phase IA Literature Review and Archaeological Sensitivity Assessment
(Phase IA Study) of the LEC Project’s proposed alignment, including both the underground and
Lake Segments of the route. The Phase IA Study included a walkover and visual inspection of
the terrestrial section of the proposed transmission cable route and a review of the Pennsylvania
Historical and Museum Commission’s (PHMC) Pennsylvania Archaeological Site Survey files
and Cultural Resources GIS database. The Phase IA Study also included a review of existing
environmental, land use, soils, and geology data, as well as a review of historic maps, regional
and local histories, previous cultural resources studies, and documentary information regarding
reported shipwrecks. To better define landforms with the potential for subsurface archaeological
deposits, David J. De Simone, PhD of De Simone Geoscience Investigations conducted a
geomorphological assessment of the LEC Project’s proposed route and the location of the
proposed Erie Converter Station. The geomorphological assessment was included as a
component of the Phase IA Study to better characterize the archaeological sensitivity of the
transmission cable alignment and Erie Converter Station. The Phase IA Study was conducted in
accordance with the PHMC Bureau for Historic Preservation’s (BHP) November 2008
Guidelines for Archaeological Investigations in Pennsylvania (PHMC-BHP Guidelines).
Consistent with the PHMC-BHP Guidelines, the Phase IA Study encompassed an area
approximately 1 mile (1.6 kilometers) on either side of the centerline of the proposed
transmission cable route, as well as the proposed location of the Erie Converter Station. As such
the Mitigation Site was included in the Phase IA Study.
The results of the Phase IA Study were summarized in Hartgen’s June 2015 report entitled Phase
IA Literature Review and Archaeological Sensitivity Assessment: Lake Erie Connector Project
(Phase IA Report). The Phase IA Report included detailed recommendations for additional
Phase IB Archaeological Field Investigations (Phase IB Investigations) including subsurface
testing. The Phase IA Report was submitted to the PHMC-BHP, the Seneca Nation of Indians
and the Tonawanda Band of Seneca Indians for review in June 2015. By letter dated July 27,
2015, the PHMC-BHP noted that the Phase IA Report met the PHMC-BHP Guidelines and
concurred with Hartgen’s recommendations for additional testing.
In 2015, Hartgen conducted Phase IB Investigations at the locations identified in the Phase IA
Report and at additional areas of potential ground disturbance identified during furtherance of
engineering and design process, including the Mitigation Site. In total, Hartgen excavated 34
shovel tests measuring 0.5 meter by 0.5 meter within the Mitigation Site. Consistent with the
PHMC-BHP Guidelines, the remainder of the Mitigation Site was not tested because of the
presence of standing water within existing wetlands.
Two glass fragments, a shotgun shell, metal bolt, and one piece of slag were recovered from a
single shovel test at the Mitigation Site located adjacent to Springfield Road. No other cultural
material was encountered. Based on the results of the Phase IB Investigation, Hartgen concluded
that the proposed wetland mitigation would have no affect on archaeological or historic
resources listed in or eligible for inclusion in the National Register of Historic Places.
The results of the Phase IB Investigation were presented in Hartgen’s Phase IB Archaeological
Field Investigation: Lake Erie Connector Project (Phase IB Report). The Phase IB Report was

7

Lake Erie Connector – Conceptual Wetland Compensatory Mitigation Plan

submitted to the Seneca Nation of Indians and the Tonawanda Band of Seneca Indians for review
in January 2016.
6.2.3 Hazardous Materials & Contaminants
No sources of contamination, such as landfills or regulated point source discharges, have been
identified at the Mitigation Site.
6.2.4

Existing Wetlands, Functions and Values

An assessment of existing wetlands located on the Mitigation Site was performed in two phases,
Desktop Review and Field Survey, as described below.
6.2.4.1

Desktop Review

Prior to conducting the wetland delineation, relevant materials were reviewed including:
•
•
•

USFWS National Wetlands Inventory (NWI) Map (Figure 2),
USDA Soil Map (Figure 2), and
USDA WSSR (Appendix A).

The NWI map shows no wetlands within the Mitigation Site, which is not consistent with the
field study results described below.
The USDA soil map and WSSR shows the majority of the Mitigation Site with delineated
wetlands to be Mill silt loam, with a small portion of the southwestern corner of the delineated
wetlands being Platea silt loam, 2 to 6 percent slopes. Mill silt loam is described as poorly
drained, while Platea silt loam is described as somewhat poorly drained. The majority of
Wetland 031, described below, is within the Mill silt loam area which is considered hydric. The
southwestern portion of Wetland 031, dominated by broadleaf cattail (Typha latifolia), is within
the Platea silt loam map unit, which is considered hydric. This is partially consistent with the
field survey findings described below, as the Platea silt loam map unit continues outside the
boundaries of Wetland 031 into uplands. Table 3 includes a summary of the soil characteristics
for the soil series mapped on the Mitigation Site.

8
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Table 3 – Characteristics of Existing Soils as Reported by USDA, Wetland Mitigation Site
Map
Unit
Symbol

Map Unit
Name

Mh

Mill silt
loam

PlB

Platea silt
loam, 2 to 6
percent
slopes

PtB

Pompton
silt loam, 3
to 8 percent
slopes

UaC

Udorthents,
loamy, 0 to
15
percent
slopes

Acres in
Area of
Interest
(AOI)

4.5

0.6

0.1

0.1

Typical Soil Profile

Depth to
Restrictive
Feature
(in)

Drainage
Class

Depth to
Water
Table (in)

Frequency
of Ponding

Hydrologic
Soil Group

Fine-loamy
till

A - 0 to 11 inches: silt loam
Bg - 11 to 19 inches: silt loam
Bw - 19 to 45 inches: silt loam
C - 45 to 80 inches: silt loam

>80

Poorly
drained

0 to 6

Frequent

C/D

11.3

Loamy till

Ap - 0 to 11 inches: silt loam
Bt - 11 to 21 inches: silt loam
Btx - 21 to 50 inches: clay loam
C - 50 to 80 inches: channery silt
loam

>80

Somewhat
poorly
drained

6 to 12

None

D

1.5

Loamy over
sandy and
gravelly
glaciofluvial
deposits

Ap - 0 to 10 inches: silt loam
Bw - 10 to 34 inches: gravelly
sandy loam
C - 34 to 80 inches: gravelly
loamy sand

>80

Moderately
well
drained

16 to 24

None

A/D

2.0

Disturbed
regolith
derived from
loamy till

A - 0 to 3 inches: very gravelly
silt loam
C1 - 3 to 30 inches: very
gravelly silt loam
C2 - 30 to 65 inches: extremely
gravelly silt loam

>80

Well
drained

>80

None

C

Percent
of AOI
(%)

Parent
Material

85.2

9
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6.2.4.2

Field Survey

On November 5, 2014, wetlands were delineated at the Mitigation Site following the threeparameter methodology described in the 1987 Corps of Engineers Wetlands Delineation Manual
(Environmental Laboratory, 1987), and the Regional Supplement to the Corps of Engineers
Wetland Delineation Manual, Northcentral and Northeast Region (U.S. Army Corps of
Engineers, 2011). The delineation was completed to assess potential laydown areas for the LEC
Project construction and a total of 2.96 acres of PEM wetlands were delineated (Figure 2).
The wetland delineation datasheets and a photo log from the November 5, 2014 site visit are
included in Appendix A. Below is a description of the delineated PEM wetland.
Wetland 031, the only wetland delineated within the Mitigation Site, comprised the majority of
the parcel and was classified as a PEM wetland community. A total of two observation points
were inspected and data sheets completed: within Wetland 031 (WL-031-OP-1-WET), and one
upland point just outside of Wetland 031 (WL-031-OP-3-UPL). The wetland observation point
was within the emergent portion of the wetland, near the eastern boundary of the Mitigation Site
(Figure 2). This area is dominated by broadleaf cattail (Typha latifolia), which has an obligate
(OBL) wetland indicator status. Hydrophytic vegetation was dominant at this observation point,
meeting both the dominance test and prevalence index for wetland vegetation. Wetland
hydrology was indicated by the presence of primary indicators including surface water, high
water table and saturation, and secondary indicators of drainage patterns and microtopographic
relief. Hydric soils were indicated by the presence of a redox dark surface. Upland areas of the
site consisted of old field community, with some existing trees along a hedge row on the
northern edge of the property. Photos 1, 2, and 3 in Appendix A show the general community
type present on the site.
As the initial site visit completed in November of 2014 was to assess locations for a potential
construction laydown area, a follow-up site visit was completed on December 17, 2015, to assess
the site potential for meeting the LEC Project compensatory wetland mitigation requirements.
During this site visit a visual assessment of site wetlands was completed and a functional
assessment of existing wetlands was completed using the Highway Methodology Workbook
Supplement (U.S. Army Corps of Engineers, 1999). The completed wetland function-value
evaluation forms for the Mitigation Site are included in Appendix B. During the December 2015
site visit it was noted that some areas currently dominated by broadleaf cattails had been
excluded from the November 2014 delineation of Wetland 031. One of these areas is along the
southern property boundary, near the outfall of a culvert that runs underneath Route I-90 (see
photo 4 in Appendix A). Stormwater runoff draining I-90 discharges from this culvert into
Wetland 031. Based on these observations a wetland delineation verification will be completed
during the growing season of 2016 to confirm the boundaries of the existing wetlands and
watercourses at the Mitigation Site. The wetland mitigation design will then be adjusted as
necessary to account for changes to the existing wetland or watercourse boundary.
6.2.5

Existing Hydrology

In addition to documenting the hydrologic indicators observed during the initial site assessment
(see wetland delineation datasheets, Appendix A), a water budget was developed for the
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Mitigation Site. To ensure a predictable water supply and viability of the created, restored, and
enhanced wetlands, multiple water sources can and should be utilized or developed as a way of
handling the uncertainty associated with the inherent stochastic nature of rainfall frequency and
groundwater levels. The hydrologic cycle of a wetland, or the movement of water within the
wetland system, can be expressed in the form of a water budget. A water budget is an equation
that accounts for water inflows to and outflows from the system and can be expressed as:
∆𝑆 = [𝑃 + 𝑆𝑖 + 𝐺𝑖 ] − [𝐸𝑇 + 𝑆𝑜 + 𝐺𝑜 ]

(1)

where:
∆𝑆 = Change in volume of water storage in a defined area over time
P = Precipitation
Si = Surface water inflow
Gi = Groundwater inflow5
ET = Evapotranspiration
So = Surface water outflow
Go = Groundwater outflow5
This equation represents the ideal case; in practice it can be exceedingly difficult to obtain
precise measurements of all components of the hydrologic budget. Nevertheless, this
formulation provides a useful tool for gauging the timing and amounts of water that can be
expected at a particular site which in turn is useful for the planning and design of constructed and
restored wetlands.
The methodology used here to create the water budget for the Mitigation Site is based on
“Planning Hydrology for Constructed Wetlands” by Gary J. Pierce (Pierce, 1993). The
following sections describe the data sources and methods used to quantify the individual
components of the water budget equation (Eqn. 1). It is important to note that even with
comprehensive data sources and advanced data collection techniques, uncertainties are inherent
in all data and methods used to determine water budgets.
The water budget for the Mitigation Site was calculated using daily values of each component5 in
equation (1) because wetlands are defined by the number of days of saturation during the
growing season. Daily values of each component for the last 35 years (1980 to 2015) were used
to select a representative wet year, dry year, and “average” year (i.e. representative of normal or
typical conditions) to account for the variability associated with wet and dry conditions.
Due to the lack of on-site groundwater monitoring data, the groundwater terms (Gi, Go) in
equation (1) were set to zero5, although in this area of Erie County, groundwater levels are
typically fairly close to the surface.

5

Due to the lack of groundwater monitoring data from the Mitigation Site, the groundwater inflow (Gi) and outflow
(Go) parameters were not included in the water budget prepared for the 30% design. Once site conditions allow
then groundwater monitoring wells will be installed at the site and the collected data will be used to refine the water
budget and wetland design as necessary.
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6.2.5.1

Precipitation

Daily precipitation data recorded at Erie Airport, PA were provided by the Northeast Regional
Climate Center at Cornell University (NRCC) for the period of record (1926 to 2015). An initial
analysis was completed to review precipitation trends in the full period of record, and an upward
I trend in annual precipitation was identified (Figure 5). Due to the trend of increasing annual
precipitation, the period of 1980 to 2015 was assumed to be representative of near-term
climatological conditions at the Mitigation Site, and was used to select the wet/dry/average years
for the water budget. The driest year during the period of record was 1991 with a total of 31.71
inches and the wettest year was 2011 with a total precipitation of 57.44 inches.
The average yearly precipitation at Erie Airport was 42.87 inches over the period of record (1980
to 2015), the closest year to this value was 2010 (39.75 inches). However, the average year
selected for the water budget was 2003 (41 inches) as this year had the lowest total residual when
compared to the January to June average monthly totals for the period of record (1980 to 2015).
The precipitation falling during the January to June period is critical as this is the time period
when saturation has the greatest impact on wetland establishment. Figure 5 shows the monthly
average precipitation for 1926 to 1979, 1980 to 2015, the dry year (1991), the selected average
year (2003), and the wet year (2011).
6.2.5.2

Evapotranspiration

Daily Potential Evapotranspiration (ET) is one of the most challenging components of the
wetland water budget to compute and obtaining accurate measurements of transpiration is
particularly difficult. ET data for this water budget was obtained along with the precipitation
data from the NRCC. The ET estimates are from an evapotranspiration model developed by the
NRCC that uses hourly data routinely observed at airport weather stations to compute ET
estimates.
6.2.5.3

Watershed Delineation

Contributing watersheds for the Mitigation Site were delineated using a GIS approach (ESRI
ArcGIS®). Topography for the area was derived from the Pennsylvania Sea Grant Lake Erie
Watershed 2012 LiDAR – las 1.2 program. The aerial LiDAR was acquired in the fall of 2012 at
a point density average of 1-meter. Watersheds were created in ArcGIS using the Hydrology
tool set of the Spatial Analyst extension (Figure 6). The watershed delineation was adjusted as
necessary based on field observation of drainage patterns. A total of five subwatersheds that
drain to the Mitigation Site were delineated, with a total area of 16.61 acres.
For the purposes of runoff calculation (see below), each of the delineated sub-watersheds was
divided into land-cover types according to the USGS National Land Cover Dataset (2011
edition), and into hydrologic soil groups according to the NRCS soil survey classification for
Erie County, PA. The land-cover categories and hydrologic soil groups were then crossreferenced with the land-cover types and hydrologic soil groups listed in Table 2-2 of the USDA
TR-55 Method (U.S. Department of Agriculture, 1986) and a single area-weighted CN was
calculated for each of the sub-watersheds (Figure 6).
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6.2.5.4

Runoff

On-site field measurements typically are not used to quantify the amount of non-channelized
flow (i.e. Runoff) that enters a wetland system from contributing upland areas. The predicted
runoff flowing to the Mitigation Site was calculated using the TR-55, or Runoff Curve Number
(CN) method. This method was developed by the USDA Soil Conservation Service and is
widely used to estimate the amount of runoff from a rainfall event in small- to medium-sized
watersheds. The TR-55 runoff equation is formulated as:
𝑄=

(𝑃−𝐼𝑎 )2
(𝑃−𝐼𝑎 )+𝑆

(2)

where:
Q = runoff (inches)
P = rainfall (inches)
S = potential maximum retention after runoff begins (inches)
Ia = initial abstraction (inches), the amount of water that will saturate the soil before
runoff begins
Potential storage is calculated as:
1000

𝑆 = 𝐶𝑁−10

(3)

Runoff was then calculated using equation (2) with the empirically derived substitution (U.S.
Department of Agriculture, 1986) of:
𝐼𝑎 = 0.2𝑆

(4)

Using the area-weighted CN, the total runoff (inches) was computed by first determining if the
precipitation for a given day was greater than or equal the initial abstraction (Eqn. 4), if it was,
the runoff was calculated using equation (2), if not, a value of zero was assigned for that day.
6.2.5.5

Groundwater

As mentioned previously due to the lack of on-site groundwater monitoring data, the
groundwater terms (Gi, Go) in equation (1) were not considered in the water budget and were
assumed to be zero. Once site conditions allow, groundwater monitoring wells will be installed
at the Mitigation Site and the collected groundwater data will be used to refine the water budget
and wetland design as necessary.
6.2.5.6

Hydrologic Budget

The above computations were done for each water budget year (i.e. dry, average, and wet) and
then summed to obtain a monthly value for each budget parameter for the dry year (Figure 7),
average year (Figure 8), and wet year (Figure 9).
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The predicted depth to groundwater elevation as a function of time during the growing season
was also prepared for the dry year (Figure 7), average year (Figure 8), and wet year (Figure 9).
The estimate was developed using procedures outlined in Freeze and Cherry (1979) and assumed
a starting depth to groundwater based on the information reported in the USDA web soil survey
report for the soil map units located on the site. The depth to water for the dominant soil map
units (i.e. Mill silt loam and Platea silt loam) is reported by USDA as ranging from 0 to 12
inches.

7.0

MITIGATION WORK PLAN

A set of 30% wetland mitigation construction plans have been developed for the proposed
Mitigation Site and these are attached as Appendix C. The mitigation plans include:










General Notes (G-02),
Soil Erosion and Sediment Control Notes (G-03),
Existing Conditions (C-01),
Soil Erosion and Sediment Control Plan (C-02),
Grading Plan (C-03),
Proposed Mitigation Plan (C-04),
Wetland Mitigation Sections (C-05),
Soil Erosion and Sediment Control Details (C-06), and
Planting Details (C-07).

Site preparation, grading, and planting of the Mitigation Site are anticipated to be completed
concurrently with the construction at the LEC Project, to the greatest extent practicable.

7.1

Construction Methods

The sequence for the construction of the wetland areas is shown on sheet G-02 of Appendix C.
Compost filter sock will be installed as an erosion and sediment control method throughout the
Mitigation Site. This will prevent sedimentation along construction staging areas and along the
existing wetland areas to the west of the Mitigation Site.
The grading plan (Appendix C, sheet C-03) shows the proposed grades within the wetland
mitigation area, and the typical cross-sections (Appendix C, sheet C-05) show the type of
wetland communities and morphology to be established. Wetland pool and mound topography
will be established to add diversity to the plant community and onsite hydrology. Once
construction activities have been completed, the final site work includes the installation of deer
fencing, and the planting of the wetland. The conceptual planting plan and planting summary
table is provided in (Appendix C, sheet C-04).

7.2

Planned Hydrology

In order to provide the established and restored wetlands with sufficient water to sustain wetland
hydrology, more than one source of hydrology should be used. By utilizing both groundwater
and surface water, the conceptual design optimizes the two sources that are potentially abundant
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at different times of the year or in different years. Although at this time we do not have on-site
groundwater data from monitoring wells, the water budget analysis and data from the USDA
WSSR indicates that groundwater could be a viable source of hydrology for the proposed
wetland mitigation area. Since a large area of the site is already a wetland it is also known that
the basic wetland hydrology does exist on the site. The WSSR indicates mapped soil series with
typical depth to water table of 0 to 12 inches, which is consistent with field observations from the
November 2014 wetland delineation and December 2015 wetland visual assessment. Under the
assumption that the soil series are correctly mapped for the Mitigation Site, then the water budget
for the dry, average, and wet years indicates that suitable wetland groundwater hydrology is
likely to be supported from surface water inflow and infiltration on the site (see predicted depth
to water during the growing season on Figure 7, Figure 8 and Figure 9).
The vitality of wetland plants is affected by the depth of saturation along with the duration of
saturation. The critical depth of saturation for maintaining wetland plants is based on the depth
of wetland plant roots. Typically, these roots are concentrated in the 1 to 2 foot (30 to 60 cm)
range, and thus, the planting depth needs to be within one or two feet of the groundwater for the
plants to have access to that source of water. For this reason the conceptual wetland design
includes the establishment of hummock (mound) and pool microtopography to establish a range
of elevations to support the PFO plant community. The conceptual mound and pool elevations
are illustrated relative to a typical ground surface and depth to water for the dry, average, and
wet years (see predicted depth to water during the growing season on Figure 7, Figure 8 and
Figure 9). The figures illustrate the range of saturation conditions that can be supported by the
conceptual design which is intended to promote habitat diversity and plant vitality.
The duration of saturation and its relation to the growing season is the other factor that influences
vegetation success. The water budget shows the groundwater level throughout the growing
season (April 10 to November 14) for the dry year, average year, and wet year and indicates that
in the average and wet years the groundwater will be within 12 inches of the surface 100% of the
growing season, and in a dry year about 50% of the growing season. Data on hydrophytic
vegetation indicate that reasonable hydrologic thresholds include a depth to water table of less
than 12 inches for a continuous period of at least 14 days during the growing season. Based on
the preliminary water budget analysis it appears that sufficient wetland groundwater hydrology
exists at the Mitigation Site. Excavation elevations one foot above these groundwater elevations
would meet wetland criteria, and this information was used to develop the proposed elevations at
the Mitigation Site.
In general, a reliable groundwater source is the most predictable and reliable source of
hydrology. However, since we do not have on-site data at this time, the long term fluctuation in
the local groundwater level is not know and therefore we cannot rely on that as the only source
of wetland hydrology. Therefore, the conceptual wetland design has been prepared with the
expectation that surface hydrology will supplement the groundwater hydrology. The proposed
Mitigation Site contains an existing PEM wetland and two drainage ditches, one that comes from
a culvert under Springfield Road and runs along the eastern edge of the site, and a second culvert
under I-90 that drains onto the site from south. Based on site observations much of this surface
water appears to flow directly to the northwestern edge of the site. In the conceptual wetland
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design, subtle grading will allow water from these existing culverts to flow onto and through the
site to maintain wetland surface hydrology and supplement the groundwater hydrology.
As mentioned previously, the water budget analysis and conceptual wetland design may be
revised following the installation of groundwater monitoring wells and collection of data during
the 2016 growing season. Up to five groundwater monitoring wells will be installed as soon as
conditions allow in 2016, and data loggers will be installed in the wells to continuously monitor
water levels during the 2016 growing season, during the construction period, and throughout the
post-construction monitoring period. The proposed location of the monitoring wells is shown on
Appendix C, sheet C-02.

7.3

Planned Vegetation

The mitigation plan provides for the seven wetland communities to be created, restored, or
enhanced (Table 1). The planned vegetation is based on each habitat type that will be created,
where factors such as grading and hydrology have been taken into consideration for the survival
of plantings. The proposed plant lists for each community are included on sheet C-04 of
Appendix C. The planting densities (i.e., 10 feet for trees, 5 feet for shrubs, and 2 feet for
herbaceous) were selected to maximize the potential for site success and reduce potential for
long-term maintenance.

7.4

Planned Soils

An attempt will be made to utilize all soils within the Mitigation Site, and re-using soils from any
excavation which is necessary to create the proposed wetland habitats. Excavated soil will be
stockpiled on-site in staging areas.

7.5

Planned Habitat Features

Microtopographic features to be implemented in the wetland establishment and restoration area
include hummocks (mounds) and pools. The mound and pool morphology is typically
determined from a survey of a reference wetland near the Mitigation Site. To date a reference
wetland survey has not been completed, so the average elevation of the pool is estimated to be 1
foot above average finished grade, and the average elevation for the hummocks is estimated to be
1 foot above average finished grade. Spacing of the hummocks and pools is illustrated in the
detail shown in Appendix C, sheet C-07. During the growing season of 2016 a reference wetland
survey will be completed for an existing PFO wetland near the Mitigation Site, and the results
will be used to revise the mound and pool design as necessary.

8.0

SITE PROTECTION

To provide long-term protection of the Mitigation Site, the Applicant will enter into an
agreement with the current owner (or grantor) to transfer a conservation easement to a third-party
nonprofit or governmental organization (holder) to manage the terms of the conservation
easement in perpetuity (the option agreement between the Applicant and the current Mitigation
Site owner explicitly provides for such a conservation easement to be executed). The
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established, restored, and enhanced wetlands and upland buffer will be included in the easement
area (5.34 acres), which is shown as the “Potential Wetland Mitigation Area” on Figure 3. The
conservation easement will follow the standard USACE Pittsburgh District format and a final
signed easement will be filed with the Erie County Recorder of Deeds, with copies provided to
USACE and PADEP.
Currently the Applicant is in the process of identifying potential holders of the conservation
easement; once an agreement with a holder has been established then the terms and conditions of
the easement will be finalized. If an agreement with a third party holder cannot be finalized,
then it is proposed that the current owner would impose a restrictive covenant to protect the
Mitigation Site in perpetuity, with enforcement rights granted to LEC, PADEP, and USACE.
The restrictive covenant will follow the standard USACE Pittsburgh district format and a final
signed version will be filed with the Erie County Recorder of Deeds, with copies provided to
USACE and PADEP.

9.0

MONITORING PLAN

Post-construction monitoring of the replacement wetland areas will involve systematic data
collection using standard procedures at regular intervals to provide information on the progress
of the developing wetlands. These procedures will allow for an assessment of whether or not the
Mitigation Site is addressing the specified goals and meeting performance targets identified in
Section 4.0 of this report.
The post-construction monitoring will be performed over a 5-year period to ensure that the
established wetlands and buffers are stable and self-sustaining. Annual monitoring reports will
be prepared at the end of each monitoring year and will include a description (and photodocumentation) of the geomorphology and hydrologic status of the mitigation wetlands, the
condition of planting units and soils, and observations regarding utilization of the wetlands by
birds and other wildlife. The monitoring report will also include the results of the vegetation
monitoring, vegetation community mapping, wetland delineation, functional assessment, surface
water monitoring, and groundwater monitoring described below. These reports will be submitted
to USACE and PADEP by December 15th in each of the five monitoring years following
completion of the Mitigation Site.

9.1

Responsible Parties

The Applicant is the party responsible for conducting the mitigation project and will conduct the
monitoring program for a period of no less than five years following construction. The current
land owner will maintain ownership of the Mitigation Site, and a third-party nonprofit or
governmental organization will hold the conservation easement for the site. A principal
environmental monitor will be selected by the Applicant and will possess the ability to provide
the monitoring requirements as described below.
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9.2

Monitoring Tasks

The monitoring tasks will include the following:









Elevation/As-built Survey
Vegetation Monitoring
o Percent Cover Hydrophytic Species
o Percent Cover Invasive Species
o Percent Survival
o Dominance Calculation
Vegetation Community Mapping
Wetland Delineation and Functional Assessment
Surface water monitoring
Groundwater monitoring
Photographs

Table 4 lists the proposed duration, monitoring interval, and monitoring method for each task.
Table 4 – Recommended Monitoring Plan for Proposed Wetland Mitigation Site
Task
Elevation/As-built
Survey

Vegetation
Monitoring
Vegetation
Community
Mapping
Wetland
Delineation and
Functional
Assessment

Duration
Following
completion of
construction

Frequency

Methods

One-time

Licensed Surveyor

5 years

Annually (Late
Summer/Early Fall)

Minimum of two representative nested plots
within each vegetation community; Estimate
vegetation dominance, plant condition, areal
coverage of hydrophytic plants, and areal
coverage of invasive species

5 years

Annually (Late
Summer/Early Fall)

GPS mapping of Cowardin classification
(Cowardin, Carter, Golet, & LaRoe, 1979)

5 years

Annually (Late
Summer/Early Fall)

(U.S. Army Corps of Engineers, 2011),
(Environmental Laboratory, 1987), (U.S.
Army Corps of Engineers, 1999)

Surface Water
Monitoring

5 years

Groundwater
Monitoring

5 years

Photographs

5 years

9.2.1

Continuous, every
60 minutes (April
through November)
Continuous, every
30 minutes (April
through November)
Annually (Late
Summer/Early Fall)

Gage with installed level data logger

Monitoring wells with installed data loggers
Fixed Photo Stations

Elevation/As-built Survey

The elevation of the created wetlands will be monitored following completion of construction.
Elevation data will be gathered by a licensed surveyor and an as-built drawing will be prepared
showing the constructed elevations (1-ft interval), locations/elevations of monitoring wells/staff
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gage, location of the deer fencing, benchmark locations/elevations, and the easement boundaries.
This will facilitate a comparison of final grades to the proposed plan and will help determine if
modifications or adjustments are needed.
9.2.2

Vegetation Monitoring

Vegetation will be monitored at the wetland Mitigation Site by sampling a minimum of two
representative nested plots within each vegetation community. Within each plot the herbaceous
stratum, sapling/shrub stratum, tree stratum, and woody vines will be measured. The
classification of the different strata will follow the definitions published in the Regional
Supplement to USACE Delineation Manual: Northcentral and Northeast Region (U.S. Army
Corps of Engineers, 2011):





Tree stratum – Consists of woody plants 3 inches (7.6 cm) or more in diameter at breast
height (DBH), regardless of height,
Sapling/shrub stratum – Consists of woody plants less than 3 inches DBH and greater
than or equal to 3.28 ft (1 m) tall,
Herbaceous stratum – Consists of all herbaceous (non-woody) plants, including
herbaceous vines, regardless of size, and all woody plants less than 3.28 ft tall,
Woody vines – Consists of all woody vines greater than 3.28 ft in height.

The herbaceous stratum will be inventoried using ocular estimates of absolute percent cover
within a 10 foot diameter circular plot.
Shrubs and saplings will be identified and measured within a 30 foot diameter circle around the
center of the herbaceous plot (U.S. Army Corps of Engineers, 2011). The canopy diameters of
all shrubs and saplings within the plot will be measured and the absolute percent cover will be
calculated.
Trees and woody vines will be identified and measured within a 60 foot diameter circle around
the center of the herbaceous plot. (U.S. Army Corps of Engineers, 2011). The canopy diameters
of all trees and woody vines within the plot will be measured and the absolute percent cover will
be calculated.
Using the data collected at each sampling plot, the permit performance standards (percent cover
hydrophytic species, percent cover invasive species, and percent survival) will be calculated for
the wetland Mitigation Site and the dominant species will be identified. The calculations will be
completed as described in the sections below.
9.2.2.1

Percent Cover Hydrophytic Species

Percent cover of all hydrophytic plants [those with a regional indicator status of FAC or wetter in
Lichvar et al. (2014) or the current approved wetland plant list] will be calculated for the
wetland Mitigation Site. For each plot, the areal cover of each individual hydrophytic tree,
sapling, shrub, and herbaceous species will be calculated as:
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𝑁

𝐴𝑠𝑝

𝜋𝑑𝑖 2
=∑
4
𝑖=1

Where:
Asp = Areal cover of Species sp (ft2)
N = The number of individuals of species sp observed
i = the ith individual of species sp
d = the canopy diameter (ft) of species i
The total areal cover of each tree, sapling, shrub, and herbaceous species within a plot will then
be converted to percent cover (C) for that species by dividing by the total plot area:
𝐶𝑠𝑝 =

𝐴𝑠𝑝
𝑋 100%
𝐴𝑞

Where:
Csp = The percent cover of species sp
Aq = the area of the sampling plot (ft2)
The average absolute percent cover hydrophytic species by stratum is then determined by
computing the arithmetic average of the percent cover of all plots at the site. The total absolute
percent cover hydrophytic species for the site is determined by summing the arithmetic average
for all strata.
9.2.2.2

Percent Cover Invasive Species

The total absolute percent cover of invasive species will be calculated similar to the method
described above for percent cover hydrophytic species, however instead of selecting only
hydrophytic species, all species that are listed as invasive in the performance standard will be
selected.
9.2.2.3

Percent Survival

Calculation of percent survival of all mitigation plantings will be performed on the tree and
sapling/shrub layer only (i.e. excluding the herbaceous layer). The calculation of Percent
Survival (S) will be done on a per plot basis by first calculating the percent mortality (M), given
by:
𝑀𝑞 =

(∑ 𝑁𝑇 + ∑ 𝑁𝑆 )𝑑𝑒𝑎𝑑
𝑋 100%
∑ 𝑁𝑇 + ∑ 𝑁𝑆
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Where:
Mq = The Percent Mortality of Quadrat q
NT = The total number of trees counted
NS = The total number of sapling/shrubs counted
That is, the percent mortality will be calculated by summing the number of dead individuals in
the tree and sapling/shrub strata in a given plot and dividing by the total number of individuals
counted across the two strata in the plot. The percent survival will be subsequently calculated by
subtracting the percent mortality from unity, or:
𝑆𝑞 = 1 − 𝑀𝑞
The percent survival at the site will then be determined by computing the arithmetic average of
the percent survival of all plots at the site, or:
𝑆𝑠𝑖𝑡𝑒 = (𝑆𝑞̅ )𝑠𝑖𝑡𝑒
9.2.2.4

Dominance Calculation

Dominant species within each sampling plot will be determined using the 50/20 rule as described
in the Regional Supplement to the USACE Wetland Delineation Manual: Northcentral and
Northeast Region (U.S. Army Corps of Engineers, 2011). According to the 50/20 rule, dominant
species are determined by first adding the absolute percent cover for multiple species until they
represent more than 50% of the total absolute cover for a stratum. Any other species that
represents 20% or more of the total absolute percent cover for the stratum is also considered
dominant. Dominance calculation worksheets for each plot will be included in the annual
monitoring report submitted to USACE and PADEP.
9.2.3

Vegetation Community Mapping

The boundaries of the vegetative communities within the Mitigation Site will be mapped with a
Trimble GeoXH (or similar) GPS unit and classified (Cowardin, Carter, Golet, & LaRoe, 1979).
A vegetative cover map will be prepared and the total acreage of each Cowardin class at the site
will be calculated.
9.2.4

Wetland Delineation and Functional Assessment

A wetland delineation will be performed at the established wetland area following the procedures
outlined in the “1987 Corps of Engineers Manual” (Environmental Laboratory, 1987) and the
Regional Supplement to the USACE Wetland Delineation Manual: Northcentral and Northeast
Region (U.S. Army Corps of Engineers, 2011). The Mitigation Site will be assessed for the
presence of wetland indicators (i.e., hydrophytic vegetation, wetland hydrology, and hydric
soils), the boundaries of each wetland will be flagged, and the flag locations mapped with a
Trimble GeoXH (or similar) GPS unit. Data forms for routine wetland delineation will be
included in the annual monitoring report submitted to USACE and PADEP.
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The functions and values will be evaluated annually at the mitigation area using the Highway
Methodology (U.S. Army Corps of Engineers, 1999). A Highway Methodology Wetland
Function-Value Evaluation Form will be completed for each wetland community at the site and
the results of the functional assessment will be included in the annual mitigation monitoring
reports submitted to USACE and PADEP.
9.2.5

Surface and Groundwater Monitoring

Surface water level within the wetland Mitigation Site will be monitored with a minimum of one
surface water gage installed at a representative location. Surface water level will be recorded
continuously (e.g. every 60 minutes) between April and the end of November of each year, with
an Onset Hobo (or similar) water-level recording instrument. The elevation of the gage will be
recorded by a licensed surveyor and referenced to NAVD88. The elevation of the gage will be
checked against a local benchmark on an annual basis to monitor for changes in gage elevation.
The recorded water levels will be included in the mitigation monitoring report submitted to
USACE and PADEP.
Up to five groundwater monitoring wells will be installed at the site to monitor water levels
through the post-construction monitoring period. Groundwater levels will be measured every 30
minutes with an Onset Hobo (or similar) water-level recording instrument from April to the end
of November of each year. Figures showing the measured groundwater level at each well
relative to the existing ground elevation will be included in the mitigation monitoring report
submitted to USACE and PADEP.
9.2.6

Representative Photographs

Permanent ground-level photo stations will also be established in each vegetation community to
document changes in plant community composition and structure over time. Photographs will be
taken annual during the growing season and included in the mitigation monitoring report to be
submitted to USACE and PADEP.

10.0

MAINTENANCE AND ADAPTIVE MANAGEMENT PLAN

The Maintenance and Adaptive Management Plan will focus on invasive species control for
species identified during the annual wetland monitoring, and may include chemical and/or
mechanical treatments.

10.1

Maintenance Plan and Schedule

A proposed Monitoring Plan is described in Section 9.0. The five-year monitoring program will
evaluate the progress of the mitigation areas, identify any problems that require correction, and
document the establishment of wetland functions and values in the wetland creation areas. Key
aspects of the monitoring program (with annual reports submitted to USACE and PADEP) are
success and spread of the plantings, hydrologic functions, and control of invasive plant species.
The principal invasive plant species found in the vicinity are reed canarygrass and common reed.
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Field crews will monitor and document the presence of these species within the Mitigation Site
as part of the monitoring inspections and will be prepared to remove any observed invasive
plants. Other options for control, if hand pulling and removal of rootstocks are not effective, are
select cutting and wicking (application of a glyphosate herbicide to the cut plant stem), or
herbicide spraying by a licensed applicator. USACE and PADEP will be informed of any
corrective actions taken to control invasive plant species as part of the annual monitoring report.

10.2

Animal Control Measures

There was evidence of white tailed deer (Odocoileus virginianus) on the Mitigation Site, and
therefore exclusion fencing will be installed. The use of exclusion fencing to control access by
white-tailed deer to the plantings will provide a means of limiting deer damage at the Mitigation
Site. Exclusion fencing will be installed immediately following seeding operations and will
remain for a minimum of five years. The site contractor will be responsible for maintaining the
fencing for the duration of the period.

10.3

Replacement Planting Plan

The replacement planting plan calls for the prompt in-kind replacement of any trees, saplings, or
shrubs that die within the monitoring period. The timing of the replacement planting will depend
upon grower’s recommendations but will generally take place in the early fall or mid-spring of
each calendar year, as necessary. The number and species of plants replaced will be documented
in the annual monitoring reports submitted to the USACE and PADEP.

10.4

Structure Maintenance and Repair

No water control structures are proposed as part of the wetland mitigation plan. The only
structure to be monitored and maintained is the deer exclusion fencing, which will be the
responsibility of the site contractor.

10.5

Chemical Control or Amendments

At present there is no plan to use supplemental fertilizer treatments after the initial planting of
the mitigation areas. Chemical treatments (by a licensed applicator) may be used on select
invasive plant species if other methods (hand pulling and excavation of rhizomes) are not
successful.
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Erie Airport - Historical Precipitation Analysis - 1932 to 2015
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Water Budget - LEC WMA
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Water Budget - LEC WMA
Wet Year - 2011
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Appendix A - Mitigation Site Wetland Delineation Datasheets,
Web Soil Survey Report, and Photographs

Appendix A

WETLAND DETERMINATION DATA FORM - Northcentral and Northeast Region
Project/Site:

City/County:

Lake Erie Connector

Applicant/Owner:
Investigator(s):

State:

Carr
Schwalder

Depression

Subregion (LRR or MLRA): LRR R

Lat:

11/5/2014

Sampling Point:

PA

Section, Township, Range S

KO

Landform (hillslope, terrace, etc.):

Soil Map Unit Name:

Sampling Date:

Cranesville

T

R

Local Relief (concave, convex, none): Concave
Long:

41.95351

NWI Classification:

Are climatic / hydrologic conditions on the site typical for this time of year?

Yes

Are Vegetation

, Soil

, or Hydrology

, significantly disturbed?

Are Vegetation

, Soil

, or Hydrology

, naturally problematic?

No

X

Slope(%) 0

Datum: NAD83

-80.370725

Mh, PlB, PtB

WL-031-OP-1-WET

PEM

(If No, explain in Remarks)

Are "Normal Circumstances" present?

Yes

No

X

(If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach a site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?

Yes

X

No

Hydric Soil Present?

Yes

X

No

Wetland Hydrology Present?

Yes

X

No

Is the Sampled Area
within a Wetland?

Yes

X

No

If yes, optional Wetland Site ID WL-031

Remarks:

HYDROLOGY
Wetland Hydrology Indicators:

Secondary Indicators (minimum of two required)

Primary Indicators (minimum of one is required; check all that apply)

Surface Soil Cracks (B6)

Surface Water (A1)

Water-Stained Leaves (B9)

Drainage Patterns (B10)

High Water Table (A2)

Aquatic Fauna (B13)

Moss Trim Lines (B16)

Saturation (A3)

Marl Deposits (B15)

Dry-Season Water Table (C2)

Water Marks (B1)

Hydrogen Sulfide Odor (C1)

Crayfish Burrows (C8)

Sediment Deposits (B2)

Oxidized Rhizospheres along Living Roots (C3)

Saturation Visible on Aerial Imag.(C9)

Drift Deposits (B3)

Presence of Reduced Iron (C4)

Stunted or Stressed Plants (D1)

Algal Mat or Crust (B4)

Recent Iron Reduction in Tilled Soils (C6)

Geomorphic Position (D2)

Iron Deposits (B5)

Thin Muck Surface (C7)

Shallow Aquitard (D3)

Inundation Visible on Aerial Imagery (B7)

Other (Explain in Remarks)

Microtopographic Relief (D4)

Sparsely Vegetated Concave Surface (B8)

FAC-Neutral Test (D5)

Field Observations:
Surface Water Present?

Yes

X

No

Depth (inches):

0

Water Table Present?

Yes

X

No

Depth (inches):

0

Saturation Present?

Yes

X

No

Depth (inches):

0

Wetland Hydrology Present?

Yes

X

No

(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

US Army Corps of Engineers

Northcentral and Northeast Region – Version 2.0

VEGETATION

Sampling Point:

Use scientific names of plants.
Absolute
% Cover

Dominant
Species

Indicator
Status

WL-031-OP-1-WET

Dominance Test Worksheet:
Number of Dominant Species
That Are OBL, FACW, or FAC:

Tree Stratum

(A)

1

Shrub Stratum
Herb Stratum

(Plot size: 6 Ft

Total Number of Dominant
Species Across all Strata:

)

Typha latifolia

85

Y

85

=Total Cover

(B)

1

OBL

Percent of Dominant Species
That Are OBL, FACW, or FAC:

100.0% (A/B)

Vine Stratum

Prevalence Index Worksheet:
Total % Cover of:
OBL species

85

Multiply by:
x1=
85

FACW species

0

x2=

0

FAC species

0

x3=

0

FACU species

0

x4=

0

UPL species

0

x5=

0

Column Totals:

85

(A)

85

(B)

1.00

Prevalence Index = B/A=
Hydrophytic Vegetation Indicators:

Rapid Test for Hydrophytic Vegetation
X Dominance Test > 50%
X Prevalence Index ≤ 3.0
Problematic Hydrophytic Vegetation (Explain)
Indicators of hydric soil and wetland hydrology must
be present, unless disturbed or problematic.

Definitions of Vegetation Strata:
Tree – Woody plants 3in.(7.6 cm) or more in diameter
at breast height (DBH), regardless of height.
Sapling/shrub – Woody plants less than 3 in. DBH
and greater than 3.28 ft (1 m) tall.
Herb – All herbaceous (non-woody) plants, regardless of size,
and woody plants less than 3.28 ft tall.
Woody vines – All woody vines greater than 3.28 ft in
height.

Hydrophytic
Vegetation Present?

Yes

X

No

Remarks: (Include photo numbers here or on a separate sheet.)

US Army Corps of Engineers

Northcentral and Northeast Region – Version 2.0

SOIL

Sampling Point:

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of Indicators.)
Matrix
Redox Features
Depth
Color (moist)
%
Color (moist)
%
Type 1 Loc 2
Texture
(inches)
0

to 12

1Type:

10YR

3/ 1

90

2.5YR 4/8

10

C

PL

Histosol (A1)
Histic Epipedon (A2)
Black Histic (A3)
Hydrogen Sulfide (A4)
Stratified Layers (A5)

Polyvalue Below Surface (S8) (LRR R,

Remarks

LOAM

C=Concentration, D=Depletion, RM=Reduced Martix, CS=Covered or Coated Sand Grains.

Hydric Soil Indicators:

WL-031-OP-1-WET

2 Location:

PL=Pore Lining, M=Matrix.

Indicators for Problematic Hydric Soils:

MLRA 149B)

2 cm Muck (A10) (LRR K, L, MLRA 149B)

Thin Dark Surface (S9) (LRR R, MLRA 149B))

Coast Prairie Redox (A16) (LRR K, L, R)

Loamy Mucky Mineral (F1) (LRR K,L)

5 cm Mucky Peat or Peat (S3) (LRR K, L, R)

Loamy Gleyed Matrix (F2)

Dark Surface (S7) (LRR K, L)

Depleted Below Dark Surface (A11)

Depleted Matrix (F3)

Thick Dark Surface (A12)

Redox Dark Surface (F6)

Sandy Mucky Mineral (S1)

Depleted Dark Surface (F7)

Sandy Gleyed Matrix (S4)

Redox Depressions (F8)

Sandy Redox (S5)
Stripped Matrix (S6)
Dark Surface (S7) (LRR R, MLRA 149B)
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Polyvalue Below Surface (S8) (LRR K, L)
Thin Dark Surface (S9) (LRR K, L)
Iron-Manganese Masses (F12) (LRR K, L, R)
Piedmont Floodplain Soils (F19) (LRR P, S, T)
Mesic Spodic (TA6) (MLRA 144A, 145, 149B)
Red Parent Material (F21)
Very Shallow Dark Surface (TF12) (LRR T, U)
Other (Explain in Remarks)
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Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic.

Restrictive Layer (if observed):
Type:
Depth (inches):

Hydric Soil Present?

Yes

X

No

Remarks:

US Army Corps of Engineers

Northcentral and Northeast Region – Version 2.0

WETLAND DETERMINATION DATA FORM - Northcentral and Northeast Region
Project/Site:

City/County:

Lake Erie Connector

Applicant/Owner:
Investigator(s):

State:

Carr
Schwalder
Hillslope

Subregion (LRR or MLRA): LRR R

Lat:

11/5/2014

Sampling Point:

PA

Section, Township, Range S

KO

Landform (hillslope, terrace, etc.):

Soil Map Unit Name:

Sampling Date:

Cranesville

T

R

Local Relief (concave, convex, none): Convex
Long:

41.953928

NWI Classification:

Are climatic / hydrologic conditions on the site typical for this time of year?

Yes

Are Vegetation

, Soil

, or Hydrology

, significantly disturbed?

Are Vegetation

, Soil

, or Hydrology

, naturally problematic?

No

X

Slope(%) 1

Datum:

-80.371861

R

WL-031-OP-1-UPL

Upland

(If No, explain in Remarks)

Are "Normal Circumstances" present?

Yes

X

No

(If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach a site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present?

Yes

No

X

Hydric Soil Present?

Yes

No

X

Wetland Hydrology Present?

Yes

No

X

Is the Sampled Area
within a Wetland?

Yes

No

X

If yes, optional Wetland Site ID

Remarks:
No hydrology indicators present. Hydrophytic vegetation not dominant. No hydric soil indicators.

HYDROLOGY
Wetland Hydrology Indicators:

Secondary Indicators (minimum of two required)

Primary Indicators (minimum of one is required; check all that apply)

Surface Soil Cracks (B6)

Surface Water (A1)

Water-Stained Leaves (B9)

Drainage Patterns (B10)

High Water Table (A2)

Aquatic Fauna (B13)

Moss Trim Lines (B16)

Saturation (A3)

Marl Deposits (B15)

Dry-Season Water Table (C2)

Water Marks (B1)

Hydrogen Sulfide Odor (C1)

Crayfish Burrows (C8)

Sediment Deposits (B2)

Oxidized Rhizospheres along Living Roots (C3)

Saturation Visible on Aerial Imag.(C9)

Drift Deposits (B3)

Presence of Reduced Iron (C4)

Stunted or Stressed Plants (D1)

Algal Mat or Crust (B4)

Recent Iron Reduction in Tilled Soils (C6)

Geomorphic Position (D2)

Iron Deposits (B5)

Thin Muck Surface (C7)

Shallow Aquitard (D3)

Inundation Visible on Aerial Imagery (B7)

Other (Explain in Remarks)

Microtopographic Relief (D4)

Sparsely Vegetated Concave Surface (B8)

FAC-Neutral Test (D5)

Field Observations:
Surface Water Present?

Yes

No

X

Depth (inches):

Water Table Present?

Yes

No

X

Depth (inches):

Saturation Present?

Yes

No

X

Depth (inches):

Wetland Hydrology Present?

Yes

No X

(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:
No hydrology indicators present.
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VEGETATION

Sampling Point:

Use scientific names of plants.
Absolute
% Cover

Dominant
Species

Indicator
Status

WL-031-OP-1-UPL

Dominance Test Worksheet:
Number of Dominant Species
That Are OBL, FACW, or FAC:

Tree Stratum

(A)

0

Shrub Stratum
Herb Stratum

(Plot size: 6 Ft

Total Number of Dominant
Species Across all Strata:

)

Plantago lanceolata

20

Y

FACU

Plantago major
Trifolium pratense

20

Y

FACU

15

N

FACU

UID

15

N

NI

Aster spp.

10

N

NI

80

Vine Stratum

=Total Cover

Percent of Dominant Species
That Are OBL, FACW, or FAC:

2

(B)

0.0%

(A/B)

Prevalence Index Worksheet:
Total % Cover of:
OBL species

0

Multiply by:
x1=
0

FACW species

0

x2=

FAC species

0

x3=

0

FACU species

55

x4=

220

UPL species

0

x5=

0

Column Totals:

55

(A)

Prevalence Index = B/A=

0

(B)

220
4.00

Hydrophytic Vegetation Indicators:
Rapid Test for Hydrophytic Vegetation
Dominance Test > 50%
Prevalence Index ≤ 3.0
Problematic Hydrophytic Vegetation (Explain)
Indicators of hydric soil and wetland hydrology must
be present, unless disturbed or problematic.

Definitions of Vegetation Strata:
Tree – Woody plants 3in.(7.6 cm) or more in diameter
at breast height (DBH), regardless of height.
Sapling/shrub – Woody plants less than 3 in. DBH
and greater than 3.28 ft (1 m) tall.
Herb – All herbaceous (non-woody) plants, regardless of size,
and woody plants less than 3.28 ft tall.
Woody vines – All woody vines greater than 3.28 ft in
height.

Hydrophytic
Vegetation Present?

Yes

No

X

Remarks: (Include photo numbers here or on a separate sheet.)
Hydrophytic vegetation not dominant.

US Army Corps of Engineers
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SOIL

Sampling Point:

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of Indicators.)
Matrix
Redox Features
Depth
Color (moist)
%
Color (moist)
%
Type 1 Loc 2
Texture
(inches)
0

to 12

1Type:

3/ 2

10YR

C=Concentration, D=Depletion, RM=Reduced Martix, CS=Covered or Coated Sand Grains.

Histosol (A1)
Histic Epipedon (A2)
Black Histic (A3)
Hydrogen Sulfide (A4)
Stratified Layers (A5)

Remarks

LOAM

100

Hydric Soil Indicators:

WL-031-OP-1-UPL

Polyvalue Below Surface (S8) (LRR R,

2 Location:

PL=Pore Lining, M=Matrix.

Indicators for Problematic Hydric Soils:

MLRA 149B)

2 cm Muck (A10) (LRR K, L, MLRA 149B)

Thin Dark Surface (S9) (LRR R, MLRA 149B))

Coast Prairie Redox (A16) (LRR K, L, R)

Loamy Mucky Mineral (F1) (LRR K,L)

5 cm Mucky Peat or Peat (S3) (LRR K, L, R)

Loamy Gleyed Matrix (F2)

Dark Surface (S7) (LRR K, L)

Depleted Below Dark Surface (A11)

Depleted Matrix (F3)

Thick Dark Surface (A12)

Redox Dark Surface (F6)

Sandy Mucky Mineral (S1)

Depleted Dark Surface (F7)

Sandy Gleyed Matrix (S4)

Redox Depressions (F8)

Sandy Redox (S5)
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Polyvalue Below Surface (S8) (LRR K, L)
Thin Dark Surface (S9) (LRR K, L)
Iron-Manganese Masses (F12) (LRR K, L, R)
Piedmont Floodplain Soils (F19) (LRR P, S, T)
Mesic Spodic (TA6) (MLRA 144A, 145, 149B)
Red Parent Material (F21)

Stripped Matrix (S6)
Dark Surface (S7) (LRR R, MLRA 149B)

Very Shallow Dark Surface (TF12) (LRR T, U)
Other (Explain in Remarks)
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Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic.

Restrictive Layer (if observed):
Type:

Rock

Depth (inches):

12

Hydric Soil Present?

Yes

No

X

Remarks:
No hydric soil indicators.
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Preface
Soil surveys contain information that affects land use planning in survey areas. They
highlight soil limitations that affect various land uses and provide information about
the properties of the soils in the survey areas. Soil surveys are designed for many
different users, including farmers, ranchers, foresters, agronomists, urban planners,
community officials, engineers, developers, builders, and home buyers. Also,
conservationists, teachers, students, and specialists in recreation, waste disposal,
and pollution control can use the surveys to help them understand, protect, or enhance
the environment.
Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. Soil surveys identify soil properties
that are used in making various land use or land treatment decisions. The information
is intended to help the land users identify and reduce the effects of soil limitations on
various land uses. The landowner or user is responsible for identifying and complying
with existing laws and regulations.
Although soil survey information can be used for general farm, local, and wider area
planning, onsite investigation is needed to supplement this information in some cases.
Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/portal/
nrcs/main/soils/health/) and certain conservation and engineering applications. For
more detailed information, contact your local USDA Service Center (http://
offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).
Great differences in soil properties can occur within short distances. Some soils are
seasonally wet or subject to flooding. Some are too unstable to be used as a
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as septic
tank absorption fields. A high water table makes a soil poorly suited to basements or
underground installations.
The National Cooperative Soil Survey is a joint effort of the United States Department
of Agriculture and other Federal agencies, State agencies including the Agricultural
Experiment Stations, and local agencies. The Natural Resources Conservation
Service (NRCS) has leadership for the Federal part of the National Cooperative Soil
Survey.
Information about soils is updated periodically. Updated information is available
through the NRCS Web Soil Survey, the site for official soil survey information.
The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs
and activities on the basis of race, color, national origin, age, disability, and where
applicable, sex, marital status, familial status, parental status, religion, sexual
orientation, genetic information, political beliefs, reprisal, or because all or a part of an
individual's income is derived from any public assistance program. (Not all prohibited
bases apply to all programs.) Persons with disabilities who require alternative means
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for communication of program information (Braille, large print, audiotape, etc.) should
contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a
complaint of discrimination, write to USDA, Director, Office of Civil Rights, 1400
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and
employer.
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How Soil Surveys Are Made
Soil surveys are made to provide information about the soils and miscellaneous areas
in a specific area. They include a description of the soils and miscellaneous areas and
their location on the landscape and tables that show soil properties and limitations
affecting various uses. Soil scientists observed the steepness, length, and shape of
the slopes; the general pattern of drainage; the kinds of crops and native plants; and
the kinds of bedrock. They observed and described many soil profiles. A soil profile is
the sequence of natural layers, or horizons, in a soil. The profile extends from the
surface down into the unconsolidated material in which the soil formed or from the
surface down to bedrock. The unconsolidated material is devoid of roots and other
living organisms and has not been changed by other biological activity.
Currently, soils are mapped according to the boundaries of major land resource areas
(MLRAs). MLRAs are geographically associated land resource units that share
common characteristics related to physiography, geology, climate, water resources,
soils, biological resources, and land uses (USDA, 2006). Soil survey areas typically
consist of parts of one or more MLRA.
The soils and miscellaneous areas in a survey area occur in an orderly pattern that is
related to the geology, landforms, relief, climate, and natural vegetation of the area.
Each kind of soil and miscellaneous area is associated with a particular kind of
landform or with a segment of the landform. By observing the soils and miscellaneous
areas in the survey area and relating their position to specific segments of the
landform, a soil scientist develops a concept, or model, of how they were formed. Thus,
during mapping, this model enables the soil scientist to predict with a considerable
degree of accuracy the kind of soil or miscellaneous area at a specific location on the
landscape.
Commonly, individual soils on the landscape merge into one another as their
characteristics gradually change. To construct an accurate soil map, however, soil
scientists must determine the boundaries between the soils. They can observe only
a limited number of soil profiles. Nevertheless, these observations, supplemented by
an understanding of the soil-vegetation-landscape relationship, are sufficient to verify
predictions of the kinds of soil in an area and to determine the boundaries.
Soil scientists recorded the characteristics of the soil profiles that they studied. They
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock
fragments, distribution of plant roots, reaction, and other features that enable them to
identify soils. After describing the soils in the survey area and determining their
properties, the soil scientists assigned the soils to taxonomic classes (units).
Taxonomic classes are concepts. Each taxonomic class has a set of soil
characteristics with precisely defined limits. The classes are used as a basis for
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic
classification used in the United States, is based mainly on the kind and character of
soil properties and the arrangement of horizons within the profile. After the soil
scientists classified and named the soils in the survey area, they compared the
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individual soils with similar soils in the same taxonomic class in other areas so that
they could confirm data and assemble additional data based on experience and
research.
The objective of soil mapping is not to delineate pure map unit components; the
objective is to separate the landscape into landforms or landform segments that have
similar use and management requirements. Each map unit is defined by a unique
combination of soil components and/or miscellaneous areas in predictable
proportions. Some components may be highly contrasting to the other components of
the map unit. The presence of minor components in a map unit in no way diminishes
the usefulness or accuracy of the data. The delineation of such landforms and
landform segments on the map provides sufficient information for the development of
resource plans. If intensive use of small areas is planned, onsite investigation is
needed to define and locate the soils and miscellaneous areas.
Soil scientists make many field observations in the process of producing a soil map.
The frequency of observation is dependent upon several factors, including scale of
mapping, intensity of mapping, design of map units, complexity of the landscape, and
experience of the soil scientist. Observations are made to test and refine the soillandscape model and predictions and to verify the classification of the soils at specific
locations. Once the soil-landscape model is refined, a significantly smaller number of
measurements of individual soil properties are made and recorded. These
measurements may include field measurements, such as those for color, depth to
bedrock, and texture, and laboratory measurements, such as those for content of
sand, silt, clay, salt, and other components. Properties of each soil typically vary from
one point to another across the landscape.
Observations for map unit components are aggregated to develop ranges of
characteristics for the components. The aggregated values are presented. Direct
measurements do not exist for every property presented for every map unit
component. Values for some properties are estimated from combinations of other
properties.
While a soil survey is in progress, samples of some of the soils in the area generally
are collected for laboratory analyses and for engineering tests. Soil scientists interpret
the data from these analyses and tests as well as the field-observed characteristics
and the soil properties to determine the expected behavior of the soils under different
uses. Interpretations for all of the soils are field tested through observation of the soils
in different uses and under different levels of management. Some interpretations are
modified to fit local conditions, and some new interpretations are developed to meet
local needs. Data are assembled from other sources, such as research information,
production records, and field experience of specialists. For example, data on crop
yields under defined levels of management are assembled from farm records and from
field or plot experiments on the same kinds of soil.
Predictions about soil behavior are based not only on soil properties but also on such
variables as climate and biological activity. Soil conditions are predictable over long
periods of time, but they are not predictable from year to year. For example, soil
scientists can predict with a fairly high degree of accuracy that a given soil will have
a high water table within certain depths in most years, but they cannot predict that a
high water table will always be at a specific level in the soil on a specific date.
After soil scientists located and identified the significant natural bodies of soil in the
survey area, they drew the boundaries of these bodies on aerial photographs and
identified each as a specific map unit. Aerial photographs show trees, buildings, fields,
roads, and rivers, all of which help in locating boundaries accurately.
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of soil
map units on the map and extent of each map unit, and cartographic symbols
displayed on the map. Also presented are various metadata about data used to
produce the map, and a description of each soil map unit.
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MAP LEGEND
Area of Interest (AOI)
Area of Interest (AOI)
Soils
Soil Map Unit Polygons
Soil Map Unit Lines
Soil Map Unit Points
Special Point Features
Blowout
Borrow Pit
Clay Spot
Closed Depression
Gravel Pit
Gravelly Spot
Landfill
Lava Flow
Marsh or swamp

MAP INFORMATION
The soil surveys that comprise your AOI were mapped at 1:12,000.

Spoil Area
Stony Spot

Warning: Soil Map may not be valid at this scale.

Very Stony Spot
Wet Spot

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil line
placement. The maps do not show the small areas of contrasting
soils that could have been shown at a more detailed scale.

Other
Special Line Features
Water Features

Please rely on the bar scale on each map sheet for map
measurements.

Streams and Canals
Transportation
Rails

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: http://websoilsurvey.nrcs.usda.gov
Coordinate System: Web Mercator (EPSG:3857)

Interstate Highways
US Routes
Major Roads

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more accurate
calculations of distance or area are required.

Local Roads
Background
Aerial Photography

Mine or Quarry

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Miscellaneous Water
Perennial Water

Soil Survey Area: Erie County, Pennsylvania
Survey Area Data: Version 12, Nov 16, 2015

Rock Outcrop
Saline Spot

Soil map units are labeled (as space allows) for map scales 1:50,000
or larger.

Sandy Spot
Severely Eroded Spot

Date(s) aerial images were photographed:
2011

Sinkhole

Oct 7, 2011—Oct 8,

Slide or Slip

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.

Sodic Spot
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Map Unit Legend
Erie County, Pennsylvania (PA049)
Map Unit Symbol

Map Unit Name

Acres in AOI

Percent of AOI

Mh

Mill silt loam

4.5

85.2%

PlB

Platea silt loam, 2 to 6 percent
slopes

0.6

11.3%

PtB

Pompton silt loam, 3 to 8 percent
slopes

0.1

1.5%

UaC

Udorthents, loamy, 0 to 15
percent slopes

0.1

2.0%

5.3

100.0%

Totals for Area of Interest

Map Unit Descriptions
The map units delineated on the detailed soil maps in a soil survey represent the soils
or miscellaneous areas in the survey area. The map unit descriptions, along with the
maps, can be used to determine the composition and properties of a unit.
A map unit delineation on a soil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the properties of the soils. On the landscape,
however, the soils are natural phenomena, and they have the characteristic variability
of all natural phenomena. Thus, the range of some observed properties may extend
beyond the limits defined for a taxonomic class. Areas of soils of a single taxonomic
class rarely, if ever, can be mapped without including areas of other taxonomic
classes. Consequently, every map unit is made up of the soils or miscellaneous areas
for which it is named and some minor components that belong to taxonomic classes
other than those of the major soils.
Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They generally
are in small areas and could not be mapped separately because of the scale used.
Some small areas of strongly contrasting soils or miscellaneous areas are identified
by a special symbol on the maps. If included in the database for a given area, the
contrasting minor components are identified in the map unit descriptions along with
some characteristics of each. A few areas of minor components may not have been
observed, and consequently they are not mentioned in the descriptions, especially
where the pattern was so complex that it was impractical to make enough observations
to identify all the soils and miscellaneous areas on the landscape.
The presence of minor components in a map unit in no way diminishes the usefulness
or accuracy of the data. The objective of mapping is not to delineate pure taxonomic
classes but rather to separate the landscape into landforms or landform segments that

10

Custom Soil Resource Report
have similar use and management requirements. The delineation of such segments
on the map provides sufficient information for the development of resource plans. If
intensive use of small areas is planned, however, onsite investigation is needed to
define and locate the soils and miscellaneous areas.
An identifying symbol precedes the map unit name in the map unit descriptions. Each
description includes general facts about the unit and gives important soil properties
and qualities.
Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major horizons
that are similar in composition, thickness, and arrangement.
Soils of one series can differ in texture of the surface layer, slope, stoniness, salinity,
degree of erosion, and other characteristics that affect their use. On the basis of such
differences, a soil series is divided into soil phases. Most of the areas shown on the
detailed soil maps are phases of soil series. The name of a soil phase commonly
indicates a feature that affects use or management. For example, Alpha silt loam, 0
to 2 percent slopes, is a phase of the Alpha series.
Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.
A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps. The
pattern and proportion of the soils or miscellaneous areas are somewhat similar in all
areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.
An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present or
anticipated uses of the map units in the survey area, it was not considered practical
or necessary to map the soils or miscellaneous areas separately. The pattern and
relative proportion of the soils or miscellaneous areas are somewhat similar. AlphaBeta association, 0 to 2 percent slopes, is an example.
An undifferentiated group is made up of two or more soils or miscellaneous areas that
could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and proportion of
the soils or miscellaneous areas in a mapped area are not uniform. An area can be
made up of only one of the major soils or miscellaneous areas, or it can be made up
of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.
Some surveys include miscellaneous areas. Such areas have little or no soil material
and support little or no vegetation. Rock outcrop is an example.
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Erie County, Pennsylvania
Mh—Mill silt loam
Map Unit Setting
National map unit symbol: 2rg6l
Elevation: 770 to 1,350 feet
Mean annual precipitation: 37 to 49 inches
Mean annual air temperature: 46 to 48 degrees F
Frost-free period: 130 to 185 days
Farmland classification: Farmland of statewide importance
Map Unit Composition
Mill and similar soils: 82 percent
Minor components: 18 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
Description of Mill
Setting
Landform: Ground moraines, end moraines
Landform position (two-dimensional): Toeslope, footslope
Landform position (three-dimensional): Dip, flat
Down-slope shape: Concave, linear
Across-slope shape: Linear, concave
Parent material: Fine-loamy till
Typical profile
A - 0 to 11 inches: silt loam
Bg - 11 to 19 inches: silt loam
Bw - 19 to 45 inches: silt loam
C - 45 to 80 inches: silt loam
Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Poorly drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to
moderately high (0.06 to 0.57 in/hr)
Depth to water table: About 0 to 6 inches
Frequency of flooding: None
Frequency of ponding: Frequent
Calcium carbonate, maximum in profile: 10 percent
Available water storage in profile: Moderate (about 8.3 inches)
Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4w
Hydrologic Soil Group: C/D
Minor Components
Platea
Percent of map unit: 13 percent
Landform: End moraines, ground moraines
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Landform position (two-dimensional): Backslope, shoulder, summit
Landform position (three-dimensional): Interfluve, crest, rise
Down-slope shape: Linear
Across-slope shape: Linear
Alden
Percent of map unit: 5 percent
Landform: Depressions on ground moraines
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Dip
Down-slope shape: Concave
Across-slope shape: Concave

PlB—Platea silt loam, 2 to 6 percent slopes
Map Unit Setting
National map unit symbol: 2rg6j
Elevation: 750 to 1,350 feet
Mean annual precipitation: 37 to 49 inches
Mean annual air temperature: 46 to 48 degrees F
Frost-free period: 140 to 185 days
Farmland classification: Prime farmland if drained
Map Unit Composition
Platea and similar soils: 87 percent
Minor components: 13 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
Description of Platea
Setting
Landform: End moraines, ground moraines
Landform position (two-dimensional): Backslope, shoulder, summit
Landform position (three-dimensional): Interfluve, crest, rise
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Loamy till
Typical profile
Ap - 0 to 11 inches: silt loam
Bt - 11 to 21 inches: silt loam
Btx - 21 to 50 inches: clay loam
C - 50 to 80 inches: channery silt loam
Properties and qualities
Slope: 2 to 6 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Somewhat poorly drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
low (0.00 to 0.06 in/hr)
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Depth to water table: About 6 to 12 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 10 percent
Available water storage in profile: Moderate (about 8.4 inches)
Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3w
Hydrologic Soil Group: D
Minor Components
Pierpont
Percent of map unit: 8 percent
Landform: Ground moraines, end moraines
Landform position (two-dimensional): Footslope, backslope, shoulder
Landform position (three-dimensional): Base slope, side slope
Down-slope shape: Convex
Across-slope shape: Convex
Mill
Percent of map unit: 5 percent
Landform: Ground moraines, end moraines
Landform position (two-dimensional): Toeslope, footslope
Landform position (three-dimensional): Dip, flat
Down-slope shape: Concave, linear
Across-slope shape: Linear, concave

PtB—Pompton silt loam, 3 to 8 percent slopes
Map Unit Setting
National map unit symbol: 2rg72
Elevation: 600 to 1,800 feet
Mean annual precipitation: 37 to 50 inches
Mean annual air temperature: 45 to 50 degrees F
Frost-free period: 105 to 190 days
Farmland classification: All areas are prime farmland
Map Unit Composition
Pompton and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
Description of Pompton
Setting
Landform: Valley trains, terraces
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Tread
Down-slope shape: Concave
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Across-slope shape: Convex
Parent material: Loamy over sandy and gravelly glaciofluvial deposits
Typical profile
Ap - 0 to 10 inches: silt loam
Bw - 10 to 34 inches: gravelly sandy loam
C - 34 to 80 inches: gravelly loamy sand
Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Moderately well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.57 to 5.95 in/hr)
Depth to water table: About 16 to 24 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Moderate (about 7.0 inches)
Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2w
Hydrologic Soil Group: A/D
Minor Components
Chenango
Percent of map unit: 17 percent
Landform: Kame terraces, outwash terraces
Landform position (two-dimensional): Backslope, toeslope
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Fredon
Percent of map unit: 3 percent
Landform: Depressions on outwash terraces
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear

UaC—Udorthents, loamy, 0 to 15 percent slopes
Map Unit Setting
National map unit symbol: 2rg7y
Elevation: 770 to 1,500 feet
Mean annual precipitation: 37 to 50 inches
Mean annual air temperature: 43 to 54 degrees F
Frost-free period: 100 to 185 days
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Farmland classification: Not prime farmland
Map Unit Composition
Udorthents, loamy, and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
Description of Udorthents, Loamy
Setting
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Disturbed regolith derived from loamy till.
Typical profile
A - 0 to 3 inches: very gravelly silt loam
C1 - 3 to 30 inches: very gravelly silt loam
C2 - 30 to 65 inches: extremely gravelly silt loam
Properties and qualities
Slope: 0 to 8 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20
to 1.28 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 3.7 inches)
Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: C
Minor Components
Urban land
Percent of map unit: 10 percent
Down-slope shape: Linear
Across-slope shape: Linear
Mill
Percent of map unit: 5 percent
Landform: Ground moraines, end moraines
Landform position (two-dimensional): Toeslope, footslope
Landform position (three-dimensional): Dip, flat
Down-slope shape: Concave, linear
Across-slope shape: Linear, concave
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Soil Information for All Uses
Suitabilities and Limitations for Use
The Suitabilities and Limitations for Use section includes various soil interpretations
displayed as thematic maps with a summary table for the soil map units in the selected
area of interest. A single value or rating for each map unit is generated by aggregating
the interpretive ratings of individual map unit components. This aggregation process
is defined for each interpretation.

Land Classifications
Land Classifications are specified land use and management groupings that are
assigned to soil areas because combinations of soil have similar behavior for specified
practices. Most are based on soil properties and other factors that directly influence
the specific use of the soil. Example classifications include ecological site
classification, farmland classification, irrigated and nonirrigated land capability
classification, and hydric rating.

Hydric Rating by Map Unit (Carr)
This rating indicates the percentage of map units that meets the criteria for hydric soils.
Map units are composed of one or more map unit components or soil types, each of
which is rated as hydric soil or not hydric. Map units that are made up dominantly of
hydric soils may have small areas of minor nonhydric components in the higher
positions on the landform, and map units that are made up dominantly of nonhydric
soils may have small areas of minor hydric components in the lower positions on the
landform. Each map unit is rated based on its respective components and the
percentage of each component within the map unit.
The thematic map is color coded based on the composition of hydric components. The
five color classes are separated as 100 percent hydric components, 66 to 99 percent
hydric components, 33 to 65 percent hydric components, 1 to 32 percent hydric
components, and less than one percent hydric components.
In Web Soil Survey, the Summary by Map Unit table that is displayed below the map
pane contains a column named 'Rating'. In this column the percentage of each map
unit that is classified as hydric is displayed.
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Hydric soils are defined by the National Technical Committee for Hydric Soils
(NTCHS) as soils that formed under conditions of saturation, flooding, or ponding long
enough during the growing season to develop anaerobic conditions in the upper part
(Federal Register, 1994). Under natural conditions, these soils are either saturated or
inundated long enough during the growing season to support the growth and
reproduction of hydrophytic vegetation.
The NTCHS definition identifies general soil properties that are associated with
wetness. In order to determine whether a specific soil is a hydric soil or nonhydric soil,
however, more specific information, such as information about the depth and duration
of the water table, is needed. Thus, criteria that identify those estimated soil properties
unique to hydric soils have been established (Federal Register, 2002). These criteria
are used to identify map unit components that normally are associated with wetlands.
The criteria used are selected estimated soil properties that are described in "Soil
Taxonomy" (Soil Survey Staff, 1999) and "Keys to Soil Taxonomy" (Soil Survey Staff,
2006) and in the "Soil Survey Manual" (Soil Survey Division Staff, 1993).
If soils are wet enough for a long enough period of time to be considered hydric, they
should exhibit certain properties that can be easily observed in the field. These visible
properties are indicators of hydric soils. The indicators used to make onsite
determinations of hydric soils are specified in "Field Indicators of Hydric Soils in the
United States" (Hurt and Vasilas, 2006).
References:
Federal Register. July 13, 1994. Changes in hydric soils of the United States.
Federal Register. September 18, 2002. Hydric soils of the United States.
Hurt, G.W., and L.M. Vasilas, editors. Version 6.0, 2006. Field indicators of hydric soils
in the United States.
Soil Survey Division Staff. 1993. Soil survey manual. Soil Conservation Service. U.S.
Department of Agriculture Handbook 18.
Soil Survey Staff. 1999. Soil taxonomy: A basic system of soil classification for making
and interpreting soil surveys. 2nd edition. Natural Resources Conservation Service.
U.S. Department of Agriculture Handbook 436.
Soil Survey Staff. 2006. Keys to soil taxonomy. 10th edition. U.S. Department of
Agriculture, Natural Resources Conservation Service.
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MAP LEGEND
Area of Interest (AOI)
Area of Interest (AOI)

MAP INFORMATION
The soil surveys that comprise your AOI were mapped at 1:12,000.

Transportation
Rails

Warning: Soil Map may not be valid at this scale.

Interstate Highways

Soils
Soil Rating Polygons
Hydric (100%)
Hydric (66 to 99%)
Hydric (33 to 65%)
Hydric (1 to 32%)

US Routes

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil line
placement. The maps do not show the small areas of contrasting
soils that could have been shown at a more detailed scale.

Major Roads
Local Roads
Background
Aerial Photography

Please rely on the bar scale on each map sheet for map
measurements.

Not Hydric (0%)
Not rated or not available

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: http://websoilsurvey.nrcs.usda.gov
Coordinate System: Web Mercator (EPSG:3857)

Soil Rating Lines
Hydric (100%)
Hydric (66 to 99%)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more accurate
calculations of distance or area are required.

Hydric (33 to 65%)
Hydric (1 to 32%)
Not Hydric (0%)
Not rated or not available

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Rating Points
Hydric (100%)

Soil Survey Area: Erie County, Pennsylvania
Survey Area Data: Version 12, Nov 16, 2015

Hydric (66 to 99%)
Hydric (33 to 65%)

Soil map units are labeled (as space allows) for map scales 1:50,000
or larger.

Hydric (1 to 32%)
Not Hydric (0%)

Date(s) aerial images were photographed:
2011

Not rated or not available
Water Features
Streams and Canals

Oct 7, 2011—Oct 8,

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.
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Table—Hydric Rating by Map Unit (Carr)
Hydric Rating by Map Unit— Summary by Map Unit — Erie County, Pennsylvania (PA049)
Map unit symbol

Map unit name

Rating

Acres in AOI

Percent of AOI

Mh

Mill silt loam

87

4.5

85.2%

PlB

Platea silt loam, 2 to 6
percent slopes

5

0.6

11.3%

PtB

Pompton silt loam, 3 to 8 3
percent slopes

0.1

1.5%

UaC

Udorthents, loamy, 0 to
15 percent slopes

0.1

2.0%

5.3

100.0%

5

Totals for Area of Interest

Rating Options—Hydric Rating by Map Unit (Carr)
Aggregation Method: Percent Present
Component Percent Cutoff: None Specified
Tie-break Rule: Lower

21

Custom Soil Resource Report

Soil Properties and Qualities
The Soil Properties and Qualities section includes various soil properties and qualities
displayed as thematic maps with a summary table for the soil map units in the selected
area of interest. A single value or rating for each map unit is generated by aggregating
the interpretive ratings of individual map unit components. This aggregation process
is defined for each property or quality.

Soil Physical Properties
Soil Physical Properties are measured or inferred from direct observations in the field
or laboratory. Examples of soil physical properties include percent clay, organic
matter, saturated hydraulic conductivity, available water capacity, and bulk density.

Saturated Hydraulic Conductivity (Ksat) (Carr)
Saturated hydraulic conductivity (Ksat) refers to the ease with which pores in a
saturated soil transmit water. The estimates are expressed in terms of micrometers
per second. They are based on soil characteristics observed in the field, particularly
structure, porosity, and texture. Saturated hydraulic conductivity is considered in the
design of soil drainage systems and septic tank absorption fields.
For each soil layer, this attribute is actually recorded as three separate values in the
database. A low value and a high value indicate the range of this attribute for the soil
component. A "representative" value indicates the expected value of this attribute for
the component. For this soil property, only the representative value is used.
The numeric Ksat values have been grouped according to standard Ksat class limits.
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MAP LEGEND
Area of Interest (AOI)
Area of Interest (AOI)
Soils
Soil Rating Polygons
<= 2.8200
> 2.8200 and <= 5.7431

MAP INFORMATION
The soil surveys that comprise your AOI were mapped at 1:12,000.

US Routes
Major Roads

Warning: Soil Map may not be valid at this scale.

Local Roads
Background

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil line
placement. The maps do not show the small areas of contrasting
soils that could have been shown at a more detailed scale.

Aerial Photography

> 5.7431 and <= 7.4425
> 7.4425 and <= 23.0000

Please rely on the bar scale on each map sheet for map
measurements.

Not rated or not available
Soil Rating Lines

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: http://websoilsurvey.nrcs.usda.gov
Coordinate System: Web Mercator (EPSG:3857)

<= 2.8200
> 2.8200 and <= 5.7431
> 5.7431 and <= 7.4425

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more accurate
calculations of distance or area are required.

> 7.4425 and <= 23.0000
Not rated or not available
Soil Rating Points
<= 2.8200

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

> 2.8200 and <= 5.7431
> 5.7431 and <= 7.4425

Soil Survey Area: Erie County, Pennsylvania
Survey Area Data: Version 12, Nov 16, 2015

> 7.4425 and <= 23.0000
Not rated or not available

Soil map units are labeled (as space allows) for map scales 1:50,000
or larger.

Water Features
Streams and Canals
Transportation

Date(s) aerial images were photographed:
2011

Rails

Oct 7, 2011—Oct 8,

Interstate Highways

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.
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Table—Saturated Hydraulic Conductivity (Ksat) (Carr)
Saturated Hydraulic Conductivity (Ksat)— Summary by Map Unit — Erie County, Pennsylvania (PA049)
Map unit symbol

Map unit name

Rating (micrometers
per second)

Acres in AOI

Percent of AOI

Mh

Mill silt loam

5.7431

4.5

85.2%

PlB

Platea silt loam, 2 to 6
percent slopes

7.4425

0.6

11.3%

PtB

Pompton silt loam, 3 to 8 23.0000
percent slopes

0.1

1.5%

UaC

Udorthents, loamy, 0 to
15 percent slopes

0.1

2.0%

5.3

100.0%

2.8200

Totals for Area of Interest

Rating Options—Saturated Hydraulic Conductivity (Ksat) (Carr)
Units of Measure: micrometers per second
Aggregation Method: Dominant Component
Aggregation is the process by which a set of component attribute values is reduced
to a single value that represents the map unit as a whole.
A map unit is typically composed of one or more "components". A component is either
some type of soil or some nonsoil entity, e.g., rock outcrop. For the attribute being
aggregated, the first step of the aggregation process is to derive one attribute value
for each of a map unit's components. From this set of component attributes, the next
step of the aggregation process derives a single value that represents the map unit
as a whole. Once a single value for each map unit is derived, a thematic map for soil
map units can be rendered. Aggregation must be done because, on any soil map, map
units are delineated but components are not.
For each of a map unit's components, a corresponding percent composition is
recorded. A percent composition of 60 indicates that the corresponding component
typically makes up approximately 60% of the map unit. Percent composition is a critical
factor in some, but not all, aggregation methods.
The aggregation method "Dominant Component" returns the attribute value
associated with the component with the highest percent composition in the map unit.
If more than one component shares the highest percent composition, the
corresponding "tie-break" rule determines which value should be returned. The "tiebreak" rule indicates whether the lower or higher attribute value should be returned in
the case of a percent composition tie. The result returned by this aggregation method
may or may not represent the dominant condition throughout the map unit.
Component Percent Cutoff: None Specified
Components whose percent composition is below the cutoff value will not be
considered. If no cutoff value is specified, all components in the database will be
considered. The data for some contrasting soils of minor extent may not be in the
database, and therefore are not considered.
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Tie-break Rule: Fastest
The tie-break rule indicates which value should be selected from a set of multiple
candidate values, or which value should be selected in the event of a percent
composition tie.
Interpret Nulls as Zero: No
This option indicates if a null value for a component should be converted to zero before
aggregation occurs. This will be done only if a map unit has at least one component
where this value is not null.
Layer Options (Horizon Aggregation Method): Depth Range (Weighted Average)
For an attribute of a soil horizon, a depth qualification must be specified. In most cases
it is probably most appropriate to specify a fixed depth range, either in centimeters or
inches. The Bottom Depth must be greater than the Top Depth, and the Top Depth
can be greater than zero. The choice of "inches" or "centimeters" only applies to the
depth of soil to be evaluated. It has no influence on the units of measure the data are
presented in.
When "Surface Layer" is specified as the depth qualifier, only the surface layer or
horizon is considered when deriving a value for a component, but keep in mind that
the thickness of the surface layer varies from component to component.
When "All Layers" is specified as the depth qualifier, all layers recorded for a
component are considered when deriving the value for that component.
Whenever more than one layer or horizon is considered when deriving a value for a
component, and the attribute being aggregated is a numeric attribute, a weighted
average value is returned, where the weighting factor is the layer or horizon thickness.
Top Depth: 0
Bottom Depth: 24
Units of Measure: Inches

Soil Qualities and Features
Soil qualities are behavior and performance attributes that are not directly measured,
but are inferred from observations of dynamic conditions and from soil properties.
Example soil qualities include natural drainage, and frost action. Soil features are
attributes that are not directly part of the soil. Example soil features include slope and
depth to restrictive layer. These features can greatly impact the use and management
of the soil.

Hydrologic Soil Group (Carr)
Hydrologic soil groups are based on estimates of runoff potential. Soils are assigned
to one of four groups according to the rate of water infiltration when the soils are not
protected by vegetation, are thoroughly wet, and receive precipitation from longduration storms.
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The soils in the United States are assigned to four groups (A, B, C, and D) and three
dual classes (A/D, B/D, and C/D). The groups are defined as follows:
Group A. Soils having a high infiltration rate (low runoff potential) when thoroughly
wet. These consist mainly of deep, well drained to excessively drained sands or
gravelly sands. These soils have a high rate of water transmission.
Group B. Soils having a moderate infiltration rate when thoroughly wet. These consist
chiefly of moderately deep or deep, moderately well drained or well drained soils that
have moderately fine texture to moderately coarse texture. These soils have a
moderate rate of water transmission.
Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or soils
of moderately fine texture or fine texture. These soils have a slow rate of water
transmission.
Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell potential,
soils that have a high water table, soils that have a claypan or clay layer at or near the
surface, and soils that are shallow over nearly impervious material. These soils have
a very slow rate of water transmission.
If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is for
drained areas and the second is for undrained areas. Only the soils that in their natural
condition are in group D are assigned to dual classes.
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MAP LEGEND
Area of Interest (AOI)
Area of Interest (AOI)
Soils
Soil Rating Polygons
A
A/D
B
B/D
C
C/D
D
Not rated or not available
Soil Rating Lines
A

MAP INFORMATION
The soil surveys that comprise your AOI were mapped at 1:12,000.

C
C/D

Warning: Soil Map may not be valid at this scale.

D
Not rated or not available

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil line
placement. The maps do not show the small areas of contrasting
soils that could have been shown at a more detailed scale.

Water Features
Streams and Canals
Transportation
Rails

Please rely on the bar scale on each map sheet for map
measurements.

Interstate Highways
US Routes

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: http://websoilsurvey.nrcs.usda.gov
Coordinate System: Web Mercator (EPSG:3857)

Major Roads
Local Roads
Background

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more accurate
calculations of distance or area are required.

Aerial Photography

A/D
B
B/D

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

C
C/D

Soil Survey Area: Erie County, Pennsylvania
Survey Area Data: Version 12, Nov 16, 2015

D
Not rated or not available

Soil map units are labeled (as space allows) for map scales 1:50,000
or larger.

Soil Rating Points
A

Date(s) aerial images were photographed:
2011

A/D
B
B/D

Oct 7, 2011—Oct 8,

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.
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Table—Hydrologic Soil Group (Carr)
Hydrologic Soil Group— Summary by Map Unit — Erie County, Pennsylvania (PA049)
Map unit symbol

Map unit name

Rating

Acres in AOI

Percent of AOI

Mh

Mill silt loam

C/D

4.5

85.2%

PlB

Platea silt loam, 2 to 6
percent slopes

D

0.6

11.3%

PtB

Pompton silt loam, 3 to 8 A/D
percent slopes

0.1

1.5%

UaC

Udorthents, loamy, 0 to
15 percent slopes

0.1

2.0%

5.3

100.0%

C

Totals for Area of Interest

Rating Options—Hydrologic Soil Group (Carr)
Aggregation Method: Dominant Condition
Aggregation is the process by which a set of component attribute values is reduced
to a single value that represents the map unit as a whole.
A map unit is typically composed of one or more "components". A component is either
some type of soil or some nonsoil entity, e.g., rock outcrop. For the attribute being
aggregated, the first step of the aggregation process is to derive one attribute value
for each of a map unit's components. From this set of component attributes, the next
step of the aggregation process derives a single value that represents the map unit
as a whole. Once a single value for each map unit is derived, a thematic map for soil
map units can be rendered. Aggregation must be done because, on any soil map, map
units are delineated but components are not.
For each of a map unit's components, a corresponding percent composition is
recorded. A percent composition of 60 indicates that the corresponding component
typically makes up approximately 60% of the map unit. Percent composition is a critical
factor in some, but not all, aggregation methods.
The aggregation method "Dominant Condition" first groups like attribute values for the
components in a map unit. For each group, percent composition is set to the sum of
the percent composition of all components participating in that group. These groups
now represent "conditions" rather than components. The attribute value associated
with the group with the highest cumulative percent composition is returned. If more
than one group shares the highest cumulative percent composition, the corresponding
"tie-break" rule determines which value should be returned. The "tie-break" rule
indicates whether the lower or higher group value should be returned in the case of a
percent composition tie. The result returned by this aggregation method represents
the dominant condition throughout the map unit only when no tie has occurred.
Component Percent Cutoff: None Specified
Components whose percent composition is below the cutoff value will not be
considered. If no cutoff value is specified, all components in the database will be

30

Custom Soil Resource Report
considered. The data for some contrasting soils of minor extent may not be in the
database, and therefore are not considered.
Tie-break Rule: Higher
The tie-break rule indicates which value should be selected from a set of multiple
candidate values, or which value should be selected in the event of a percent
composition tie.

Drainage Class (Carr)
"Drainage class (natural)" refers to the frequency and duration of wet periods under
conditions similar to those under which the soil formed. Alterations of the water regime
by human activities, either through drainage or irrigation, are not a consideration
unless they have significantly changed the morphology of the soil. Seven classes of
natural soil drainage are recognized-excessively drained, somewhat excessively
drained, well drained, moderately well drained, somewhat poorly drained, poorly
drained, and very poorly drained. These classes are defined in the "Soil Survey
Manual."
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MAP LEGEND
Area of Interest (AOI)
Area of Interest (AOI)
Soils
Soil Rating Polygons

MAP INFORMATION
Excessively drained

The soil surveys that comprise your AOI were mapped at 1:12,000.

Somewhat excessively
drained

Warning: Soil Map may not be valid at this scale.

Well drained

Excessively drained

Moderately well drained

Somewhat excessively
drained

Somewhat poorly drained

Well drained
Moderately well drained
Somewhat poorly drained
Poorly drained
Very poorly drained
Subaqueous
Not rated or not available
Soil Rating Lines
Excessively drained
Somewhat excessively
drained
Well drained
Moderately well drained
Somewhat poorly drained

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil line
placement. The maps do not show the small areas of contrasting
soils that could have been shown at a more detailed scale.

Poorly drained
Very poorly drained

Please rely on the bar scale on each map sheet for map
measurements.

Subaqueous
Not rated or not available

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: http://websoilsurvey.nrcs.usda.gov
Coordinate System: Web Mercator (EPSG:3857)

Water Features
Streams and Canals
Transportation

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more accurate
calculations of distance or area are required.

Rails
Interstate Highways
US Routes
Major Roads

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Local Roads
Background
Aerial Photography

Soil Survey Area: Erie County, Pennsylvania
Survey Area Data: Version 12, Nov 16, 2015

Poorly drained
Very poorly drained

Soil map units are labeled (as space allows) for map scales 1:50,000
or larger.

Subaqueous
Not rated or not available

Date(s) aerial images were photographed:
2011

Soil Rating Points

Oct 7, 2011—Oct 8,

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.
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Table—Drainage Class (Carr)
Drainage Class— Summary by Map Unit — Erie County, Pennsylvania (PA049)
Map unit symbol

Map unit name

Rating

Acres in AOI

Percent of AOI

Mh

Mill silt loam

Poorly drained

4.5

85.2%

PlB

Platea silt loam, 2 to 6
percent slopes

Somewhat poorly drained

0.6

11.3%

PtB

Pompton silt loam, 3 to 8 Moderately well drained
percent slopes

0.1

1.5%

UaC

Udorthents, loamy, 0 to
15 percent slopes

0.1

2.0%

5.3

100.0%

Well drained

Totals for Area of Interest

Rating Options—Drainage Class (Carr)
Aggregation Method: Dominant Condition
Aggregation is the process by which a set of component attribute values is reduced
to a single value that represents the map unit as a whole.
A map unit is typically composed of one or more "components". A component is either
some type of soil or some nonsoil entity, e.g., rock outcrop. For the attribute being
aggregated, the first step of the aggregation process is to derive one attribute value
for each of a map unit's components. From this set of component attributes, the next
step of the aggregation process derives a single value that represents the map unit
as a whole. Once a single value for each map unit is derived, a thematic map for soil
map units can be rendered. Aggregation must be done because, on any soil map, map
units are delineated but components are not.
For each of a map unit's components, a corresponding percent composition is
recorded. A percent composition of 60 indicates that the corresponding component
typically makes up approximately 60% of the map unit. Percent composition is a critical
factor in some, but not all, aggregation methods.
The aggregation method "Dominant Condition" first groups like attribute values for the
components in a map unit. For each group, percent composition is set to the sum of
the percent composition of all components participating in that group. These groups
now represent "conditions" rather than components. The attribute value associated
with the group with the highest cumulative percent composition is returned. If more
than one group shares the highest cumulative percent composition, the corresponding
"tie-break" rule determines which value should be returned. The "tie-break" rule
indicates whether the lower or higher group value should be returned in the case of a
percent composition tie. The result returned by this aggregation method represents
the dominant condition throughout the map unit only when no tie has occurred.
Component Percent Cutoff: None Specified
Components whose percent composition is below the cutoff value will not be
considered. If no cutoff value is specified, all components in the database will be
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considered. The data for some contrasting soils of minor extent may not be in the
database, and therefore are not considered.
Tie-break Rule: Higher
The tie-break rule indicates which value should be selected from a set of multiple
candidate values, or which value should be selected in the event of a percent
composition tie.

Water Features
Water Features include ponding frequency, flooding frequency, and depth to water
table.

Depth to Water Table (Carr)
"Water table" refers to a saturated zone in the soil. It occurs during specified months.
Estimates of the upper limit are based mainly on observations of the water table at
selected sites and on evidence of a saturated zone, namely grayish colors
(redoximorphic features) in the soil. A saturated zone that lasts for less than a month
is not considered a water table.
This attribute is actually recorded as three separate values in the database. A low
value and a high value indicate the range of this attribute for the soil component. A
"representative" value indicates the expected value of this attribute for the component.
For this soil property, only the representative value is used.
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MAP LEGEND
Area of Interest (AOI)
Area of Interest (AOI)

MAP INFORMATION
The soil surveys that comprise your AOI were mapped at 1:12,000.

Not rated or not available
Water Features

Warning: Soil Map may not be valid at this scale.

Streams and Canals

Soils
Soil Rating Polygons
0 - 25
25 - 50
50 - 100
100 - 150
150 - 200
> 200
Not rated or not available

Transportation

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil line
placement. The maps do not show the small areas of contrasting
soils that could have been shown at a more detailed scale.

Rails
Interstate Highways
US Routes
Major Roads

Please rely on the bar scale on each map sheet for map
measurements.

Local Roads
Background

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: http://websoilsurvey.nrcs.usda.gov
Coordinate System: Web Mercator (EPSG:3857)

Aerial Photography

Soil Rating Lines
0 - 25

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more accurate
calculations of distance or area are required.

25 - 50
50 - 100
100 - 150
150 - 200

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

> 200
Not rated or not available

Soil Survey Area: Erie County, Pennsylvania
Survey Area Data: Version 12, Nov 16, 2015

Soil Rating Points
0 - 25

Soil map units are labeled (as space allows) for map scales 1:50,000
or larger.

25 - 50
50 - 100

Date(s) aerial images were photographed:
2011

100 - 150
150 - 200
> 200

Oct 7, 2011—Oct 8,

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.
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Table—Depth to Water Table (Carr)
Depth to Water Table— Summary by Map Unit — Erie County, Pennsylvania (PA049)
Map unit symbol

Map unit name

Rating (centimeters)

Acres in AOI

Percent of AOI

Mh

Mill silt loam

0

4.5

85.2%

PlB

Platea silt loam, 2 to 6
percent slopes

15

0.6

11.3%

PtB

Pompton silt loam, 3 to 8 56
percent slopes

0.1

1.5%

UaC

Udorthents, loamy, 0 to
15 percent slopes

0.1

2.0%

5.3

100.0%

>200

Totals for Area of Interest
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Rating Options—Depth to Water Table (Carr)
Units of Measure: centimeters
Aggregation Method: Dominant Component
Aggregation is the process by which a set of component attribute values is reduced
to a single value that represents the map unit as a whole.
A map unit is typically composed of one or more "components". A component is either
some type of soil or some nonsoil entity, e.g., rock outcrop. For the attribute being
aggregated, the first step of the aggregation process is to derive one attribute value
for each of a map unit's components. From this set of component attributes, the next
step of the aggregation process derives a single value that represents the map unit
as a whole. Once a single value for each map unit is derived, a thematic map for soil
map units can be rendered. Aggregation must be done because, on any soil map, map
units are delineated but components are not.
For each of a map unit's components, a corresponding percent composition is
recorded. A percent composition of 60 indicates that the corresponding component
typically makes up approximately 60% of the map unit. Percent composition is a critical
factor in some, but not all, aggregation methods.
The aggregation method "Dominant Component" returns the attribute value
associated with the component with the highest percent composition in the map unit.
If more than one component shares the highest percent composition, the
corresponding "tie-break" rule determines which value should be returned. The "tiebreak" rule indicates whether the lower or higher attribute value should be returned in
the case of a percent composition tie. The result returned by this aggregation method
may or may not represent the dominant condition throughout the map unit.
Component Percent Cutoff: None Specified
Components whose percent composition is below the cutoff value will not be
considered. If no cutoff value is specified, all components in the database will be
considered. The data for some contrasting soils of minor extent may not be in the
database, and therefore are not considered.
Tie-break Rule: Lower
The tie-break rule indicates which value should be selected from a set of multiple
candidate values, or which value should be selected in the event of a percent
composition tie.
Interpret Nulls as Zero: No
This option indicates if a null value for a component should be converted to zero before
aggregation occurs. This will be done only if a map unit has at least one component
where this value is not null.
Beginning Month: January
Ending Month: December
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Flooding Frequency Class (Carr)
Flooding is the temporary inundation of an area caused by overflowing streams, by
runoff from adjacent slopes, or by tides. Water standing for short periods after rainfall
or snowmelt is not considered flooding, and water standing in swamps and marshes
is considered ponding rather than flooding.
Frequency is expressed as none, very rare, rare, occasional, frequent, and very
frequent.
"None" means that flooding is not probable. The chance of flooding is nearly 0 percent
in any year. Flooding occurs less than once in 500 years.
"Very rare" means that flooding is very unlikely but possible under extremely unusual
weather conditions. The chance of flooding is less than 1 percent in any year.
"Rare" means that flooding is unlikely but possible under unusual weather conditions.
The chance of flooding is 1 to 5 percent in any year.
"Occasional" means that flooding occurs infrequently under normal weather
conditions. The chance of flooding is 5 to 50 percent in any year.
"Frequent" means that flooding is likely to occur often under normal weather
conditions. The chance of flooding is more than 50 percent in any year but is less than
50 percent in all months in any year.
"Very frequent" means that flooding is likely to occur very often under normal weather
conditions. The chance of flooding is more than 50 percent in all months of any year.

40

551990

552030

552070

552110

552150

80° 22' 11'' W

80° 22' 22'' W

Custom Soil Resource Report
Map—Flooding Frequency Class (Carr)
552190

552230
41° 57' 15'' N

4644570

4644570

552030

552070

552110

552150

Map Scale: 1:1,640 if printed on A portrait (8.5" x 11") sheet.

N

Meters
120
Feet
0
50
100
200
300
Map projection: Web Mercator Corner coordinates: WGS84 Edge tics: UTM Zone 17N WGS84
0

20

40

80

41

552190

552230
80° 22' 11'' W

551990
80° 22' 22'' W

41° 57' 4'' N

4644610

4644610

4644650

4644650

4644690

4644690

4644730

4644730

4644770

4644770

4644810

4644810

4644850

4644850

4644890

4644890

41° 57' 15'' N

41° 57' 4'' N

Custom Soil Resource Report

MAP LEGEND
Area of Interest (AOI)
Area of Interest (AOI)

MAP INFORMATION
The soil surveys that comprise your AOI were mapped at 1:12,000.

Not rated or not available
Water Features

Warning: Soil Map may not be valid at this scale.

Streams and Canals

Soils
Soil Rating Polygons
None
Very Rare
Rare
Occasional
Frequent
Very Frequent
Not rated or not available

Transportation

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil line
placement. The maps do not show the small areas of contrasting
soils that could have been shown at a more detailed scale.

Rails
Interstate Highways
US Routes
Major Roads

Please rely on the bar scale on each map sheet for map
measurements.

Local Roads
Background

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: http://websoilsurvey.nrcs.usda.gov
Coordinate System: Web Mercator (EPSG:3857)

Aerial Photography

Soil Rating Lines
None

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more accurate
calculations of distance or area are required.

Very Rare
Rare
Occasional
Frequent

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Very Frequent
Not rated or not available

Soil Survey Area: Erie County, Pennsylvania
Survey Area Data: Version 12, Nov 16, 2015

Soil Rating Points
None

Soil map units are labeled (as space allows) for map scales 1:50,000
or larger.

Very Rare
Rare

Date(s) aerial images were photographed:
2011

Occasional
Frequent
Very Frequent

Oct 7, 2011—Oct 8,

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.
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Table—Flooding Frequency Class (Carr)
Flooding Frequency Class— Summary by Map Unit — Erie County, Pennsylvania (PA049)
Map unit symbol

Map unit name

Rating

Acres in AOI

Percent of AOI

Mh

Mill silt loam

None

4.5

85.2%

PlB

Platea silt loam, 2 to 6
percent slopes

None

0.6

11.3%

PtB

Pompton silt loam, 3 to 8 None
percent slopes

0.1

1.5%

UaC

Udorthents, loamy, 0 to
15 percent slopes

0.1

2.0%

5.3

100.0%

None

Totals for Area of Interest

Rating Options—Flooding Frequency Class (Carr)
Aggregation Method: Dominant Condition
Aggregation is the process by which a set of component attribute values is reduced
to a single value that represents the map unit as a whole.
A map unit is typically composed of one or more "components". A component is either
some type of soil or some nonsoil entity, e.g., rock outcrop. For the attribute being
aggregated, the first step of the aggregation process is to derive one attribute value
for each of a map unit's components. From this set of component attributes, the next
step of the aggregation process derives a single value that represents the map unit
as a whole. Once a single value for each map unit is derived, a thematic map for soil
map units can be rendered. Aggregation must be done because, on any soil map, map
units are delineated but components are not.
For each of a map unit's components, a corresponding percent composition is
recorded. A percent composition of 60 indicates that the corresponding component
typically makes up approximately 60% of the map unit. Percent composition is a critical
factor in some, but not all, aggregation methods.
The aggregation method "Dominant Condition" first groups like attribute values for the
components in a map unit. For each group, percent composition is set to the sum of
the percent composition of all components participating in that group. These groups
now represent "conditions" rather than components. The attribute value associated
with the group with the highest cumulative percent composition is returned. If more
than one group shares the highest cumulative percent composition, the corresponding
"tie-break" rule determines which value should be returned. The "tie-break" rule
indicates whether the lower or higher group value should be returned in the case of a
percent composition tie. The result returned by this aggregation method represents
the dominant condition throughout the map unit only when no tie has occurred.
Component Percent Cutoff: None Specified
Components whose percent composition is below the cutoff value will not be
considered. If no cutoff value is specified, all components in the database will be
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considered. The data for some contrasting soils of minor extent may not be in the
database, and therefore are not considered.
Tie-break Rule: More Frequent
The tie-break rule indicates which value should be selected from a set of multiple
candidate values, or which value should be selected in the event of a percent
composition tie.
Beginning Month: January
Ending Month: December

Ponding Frequency Class (Carr)
Ponding is standing water in a closed depression. The water is removed only by deep
percolation, transpiration, or evaporation or by a combination of these processes.
Ponding frequency classes are based on the number of times that ponding occurs
over a given period. Frequency is expressed as none, rare, occasional, and frequent.
"None" means that ponding is not probable. The chance of ponding is nearly 0 percent
in any year.
"Rare" means that ponding is unlikely but possible under unusual weather conditions.
The chance of ponding is nearly 0 percent to 5 percent in any year.
"Occasional" means that ponding occurs, on the average, once or less in 2 years. The
chance of ponding is 5 to 50 percent in any year.
"Frequent" means that ponding occurs, on the average, more than once in 2 years.
The chance of ponding is more than 50 percent in any year.
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MAP LEGEND
Area of Interest (AOI)
Area of Interest (AOI)
Soils
Soil Rating Polygons
None
Rare

MAP INFORMATION
The soil surveys that comprise your AOI were mapped at 1:12,000.

US Routes
Major Roads

Warning: Soil Map may not be valid at this scale.

Local Roads
Background

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil line
placement. The maps do not show the small areas of contrasting
soils that could have been shown at a more detailed scale.

Aerial Photography

Occasional
Frequent

Please rely on the bar scale on each map sheet for map
measurements.

Not rated or not available
Soil Rating Lines

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: http://websoilsurvey.nrcs.usda.gov
Coordinate System: Web Mercator (EPSG:3857)

None
Rare
Occasional

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more accurate
calculations of distance or area are required.

Frequent
Not rated or not available
Soil Rating Points
None

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Rare
Occasional

Soil Survey Area: Erie County, Pennsylvania
Survey Area Data: Version 12, Nov 16, 2015

Frequent
Not rated or not available

Soil map units are labeled (as space allows) for map scales 1:50,000
or larger.

Water Features
Streams and Canals
Transportation

Date(s) aerial images were photographed:
2011

Rails

Oct 7, 2011—Oct 8,

Interstate Highways

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.
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Table—Ponding Frequency Class (Carr)
Ponding Frequency Class— Summary by Map Unit — Erie County, Pennsylvania (PA049)
Map unit symbol

Map unit name

Rating

Acres in AOI

Percent of AOI

Mh

Mill silt loam

Frequent

4.5

85.2%

PlB

Platea silt loam, 2 to 6
percent slopes

None

0.6

11.3%

PtB

Pompton silt loam, 3 to 8 None
percent slopes

0.1

1.5%

UaC

Udorthents, loamy, 0 to
15 percent slopes

0.1

2.0%

5.3

100.0%

None

Totals for Area of Interest

Rating Options—Ponding Frequency Class (Carr)
Aggregation Method: Dominant Condition
Aggregation is the process by which a set of component attribute values is reduced
to a single value that represents the map unit as a whole.
A map unit is typically composed of one or more "components". A component is either
some type of soil or some nonsoil entity, e.g., rock outcrop. For the attribute being
aggregated, the first step of the aggregation process is to derive one attribute value
for each of a map unit's components. From this set of component attributes, the next
step of the aggregation process derives a single value that represents the map unit
as a whole. Once a single value for each map unit is derived, a thematic map for soil
map units can be rendered. Aggregation must be done because, on any soil map, map
units are delineated but components are not.
For each of a map unit's components, a corresponding percent composition is
recorded. A percent composition of 60 indicates that the corresponding component
typically makes up approximately 60% of the map unit. Percent composition is a critical
factor in some, but not all, aggregation methods.
The aggregation method "Dominant Condition" first groups like attribute values for the
components in a map unit. For each group, percent composition is set to the sum of
the percent composition of all components participating in that group. These groups
now represent "conditions" rather than components. The attribute value associated
with the group with the highest cumulative percent composition is returned. If more
than one group shares the highest cumulative percent composition, the corresponding
"tie-break" rule determines which value should be returned. The "tie-break" rule
indicates whether the lower or higher group value should be returned in the case of a
percent composition tie. The result returned by this aggregation method represents
the dominant condition throughout the map unit only when no tie has occurred.
Component Percent Cutoff: None Specified
Components whose percent composition is below the cutoff value will not be
considered. If no cutoff value is specified, all components in the database will be

47

Custom Soil Resource Report
considered. The data for some contrasting soils of minor extent may not be in the
database, and therefore are not considered.
Tie-break Rule: More Frequent
The tie-break rule indicates which value should be selected from a set of multiple
candidate values, or which value should be selected in the event of a percent
composition tie.
Beginning Month: January
Ending Month: December
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Lake Erie Connector –Wetland Compensatory Mitigation Site
Client Name: ITC Lake Erie Connector LLC
Photo No.
1

Site Location: 41°57'10.12"N, 80°22'17.65"W

Project No. 243732

Site Location: 41°57'10.12"N, 80°22'17.65"W

Project No. 243732

Date:
12/17/15

Direction Photo Taken:
Looking north from
Springfield Road
Description:

Watercourse A, facing
downstream (north) in
center.

Client Name: ITC Lake Erie Connector LLC
Photo No.
2

Date:
12/17/15

Direction Photo Taken:

Looking north
Description: WL-031,

from southwest corner
of property.

1

Lake Erie Connector –Wetland Compensatory Mitigation Site
Client Name: ITC Lake Erie Connector LLC
Photo No.
3

Site Location: 41°57'10.12"N, 80°22'17.65"W

Project No. 243732

Site Location: 41°57'10.12"N, 80°22'17.65"W

Project No. 243732

Date:
12/17/15

Direction Photo Taken:
Looking southeast
Description:

WL-031, from
northwest corner of
property.

Client Name: ITC Lake Erie Connector LLC
Photo No.
4

Date:
12/17/15

Direction Photo Taken:
Looking south
Description: Culvert

outfall by Route I-90 at
southern end of
property. Note standing
water.

2

Lake Erie Connector – Conceptual Wetland Compensatory Mitigation Plan

Appendix B - Wetland Function-Value Evaluation Form for
Existing and Proposed Wetlands at the Wetland Mitigation Site

Appendix B

Wetland Function-Value Evaluation Form
Wetland I.D. LEC Mitigation Site – Creation - PFO
Total area of wetland
Adjacent land use

0.00 acres

Human made?

NA

Is wetland part of a wildlife corridor?

Agricultural, residential

Dominant wetland systems present

or a "habitat island"? NA

Distance to nearest roadway or other development

None, this is existing upland

Is the wetland a separate hydraulic system?

NA

NA

Contiguous undeveloped buffer zones present

Approximately 20-feet

Latitude: 41°57'10.12"N Longitude: 80°22'17.65"W
Prepared by: KV
Wetland Impact:
Type:

No

If not, where does the wetland lie in the drainage basin?
NA

X

Field:

X

Wildlife & vegetation diversity/abundance Lower than normal diversity.

Suitability
Function/Value
Y N
*
Groundwater Recharge/Discharge
Floodflow Alteration

Area: 2.13 acres___

Evaluation based on: Field and desktop analysis

NA

Office:
How many tributaries contribute to the wetland?

Date: 12/29/15

C

Fish and Shellfish Habitat

Rationale
(Reference #)*

Principal
Function(s)/Value(s)

Corps manual wetland delineation
completed? 1987 and 2012 Regional Supplement

Comments

2, 3, 5, 6, 8, 9, 10, 13, 14, 16, 17, 18

C

Function to be added as principal through installation of native tree plantings
and grading to establish PFO community.
Function to be added as principal through installation of native tree plantings
and grading to establish PFO community.
Function to be added as principal through installation of native tree plantings
and grading to establish PFO community.
Function to be added through installation of native tree plantings and grading
to establish PFO community.

*

Sediment/Toxicant Retention

C

1, 3, 4, 5, 9, 10, 11, 12, 13, 14

C

Nutrient Removal

C

3, 4, 5, 7, 8, 10, 11, 12, 13, 14

C

Production Export

C

2, 7, 8, 10, 12

Sediment/Shoreline Stabilization

*

Recreation

*

Function to be added as principal through installation of native tree plantings
and grading to establish PFO community.
Private property owner.

Educational Scientific Value

*

Private property owner.

Uniqueness/Heritage

*

Visual Quality/Aesthetics

*

Endangered Species Habitat

*

Wildlife Habitat

C

3, 5, 6, 7, 8, 9, 11, 13, 14, 15, 19, 20

C

Other
Notes: Functions to be added through wetland creation are noted with “C”, and the expected rationale to be added are noted in bold.

Wetland Function-Value Evaluation Form
Wetland I.D. LEC Mitigation Site – Restoration - PFO
Total area of wetland
Adjacent land use

2.27 acres

Human made?

No

Is wetland part of a wildlife corridor?

Agricultural, residential

Dominant wetland systems present

or a "habitat island"? No

Distance to nearest roadway or other development

PEM

Is the wetland a separate hydraulic system?

No

Contiguous undeveloped buffer zones present
No

Approximately 20-feet

Latitude: 41°57'10.12"N Longitude: 80°22'17.65"W
Prepared by: KV
Wetland Impact:
Type:

No

If not, where does the wetland lie in the drainage basin?

Upper

2 culverts

*

Fish and Shellfish Habitat

X

Field:

X

Wildlife & vegetation diversity/abundance Lower than normal diversity.

Suitability
Function/Value
Y N
*
Groundwater Recharge/Discharge
Floodflow Alteration

Area: 2.27 acres___

Evaluation based on: Field and desktop analysis
Office:

How many tributaries contribute to the wetland?

Date: 12/29/15

Rationale
(Reference #)*

Principal
Function(s)/Value(s)

Corps manual wetland delineation
completed?
1987 and 2012 Regional Supplement

Comments

2, 3, 5, 6, 8, 9, 10, 13, 14, 16, 17, 18
*

Sediment/Toxicant Retention

*

1, 3, 4, 5, 9, 10, 11, 12, 13, 14

*

Nutrient Removal

*

3, 4, 5, 7, 8, 10, 11, 12, 13, 14

*

Production Export

R

2, 7, 8, 10, 12

Sediment/Shoreline Stabilization

Function to be added through installation of native tree plantings and grading
to establish PFO community.

*

Recreation

*

Function to be added as principal through installation of native tree plantings
and grading to establish PFO community.
Private property owner.

Educational Scientific Value

*

Private property owner.

Uniqueness/Heritage

*

Visual Quality/Aesthetics

*

Endangered Species Habitat

*

Wildlife Habitat

3, 5, 6, 7, 8, 9, 11, 13, 14, 15, 19, 20

*

R

Other
Notes: Functions to be added through wetland restoration are noted with “R”, and the expected rationale to be added are noted in bold.

Wetland Function-Value Evaluation Form
Total area of wetland

0.69 acres

Human made?

Is wetland part of a wildlife corridor?

No

or a "habitat island"? No

Wetland I.D. LEC Mitigation Site – Enhancement PEM
Latitude: 41°57'10.12"N Longitude: 80°22'17.65"W

Adjacent land use

Agricultural, residential

Dominant wetland systems present

Distance to nearest roadway or other development

PEM

Is the wetland a separate hydraulic system?

Contiguous undeveloped buffer zones present

No

How many tributaries contribute to the wetland?

Approximately 50-feet
No

Wildlife & vegetation diversity/abundance

Rationale
Suitability
Function/Value
Y N
(Reference #)*
Comments
5, 7, 9, 13, 15
Groundwater Recharge/Discharge *
Floodflow Alteration

*

Fish and Shellfish Habitat

Date: 12/29/15

Wetland Impact:
Type:

If not, where does the wetland lie in the drainage basin?
2 culverts

Prepared by: KV

Upper

Lower than normal diversity.

Principal
Function(s)/Value(s)

Area: 0.69 acre___

Evaluation based on: Field and desktop analysis
Office:

X

Field:

X

Corps manual wetland delineation
completed? 1987 and 2012 Regional Supplement

2, 3, 5, 6, 8, 9, 10, 13, 14, 16, 17, 18
*

Sediment/Toxicant Retention

*

1, 3, 4, 5, 9, 10, 11, 12, 13, 14

*

Nutrient Removal

*

3, 4, 5, 7, 8, 10, 11, 12, 13, 14

*

Production Export

E

2, 7, 8, 10, 12

Sediment/Shoreline Stabilization

Function to be added through removal of invasive species and installation of
native plantings to add site diversity and enhance existing PEM wetland.

*

Recreation

*

Function to be added as principal through removal of invasive species and
installation of native plantings to add site diversity and enhance existing PEM
wetland.
Privately owned parcel.

Educational Scientific Value

*

Privately owned parcel.

Uniqueness/Heritage

*

Visual Quality/Aesthetics

*

Endangered Species Habitat

*

Wildlife Habitat

3, 5, 6, 7, 8, 9, 11, 13, 14, 15, 19, 20

*

E

Other
Notes: Functions to be added through wetland enhancement are noted with “E”, and the expected rationale to be added are noted in bold.
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Appendix C - 30% Design Drawings for Wetland Mitigation
Site
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