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POST-CONSTRUCTION STORMWATER MANAGEMENT REPORT
283 Commerce Center - Building #1
Mount Joy Township, Lancaster County, Pennsylvania

INTRODUCTION & PROJECT DESCRIPTION

The project site is located on the northeast side of Mount Pleasant Road (S.R. 4010) and west of
Stauffer Road in Mount Joy Township, Lancaster County, Pennsylvania. See Appendix A for the Site
Location Map (USGS Elizabethtown, PA Quadrangle) for the exact site location.

Land development entails the construction of one (1) warehouse / distribution center with an
approximate building footprint of 1,006,880 square feet of gross floor area. Access to the site is
proposed via two (2) driveways on Mount Pleasant Road. The northwest driveway is proposed for
trucks and the southeast driveway is proposed for passenger vehicles. Development of the site will
also include construction of truck courts, employee parking areas, trailer storage areas, site utilities,
landscaping amenities, a stormwater collection, conveyance, and management system, and other
related site improvements.

To provide appropriate vehicular access to the site from the nearby highway, Steel Way, which is an
existing road with a dead-end cul-de-sac to the west of the site, will be modified to connect to
Mount Pleasant Road across from the project’s proposed northwest driveway. Additionally, the side
of Mount Pleasant Road nearest to the site will be widened and reconstructed to current township
standards.

Approximately 94 acres of the site and surrounding areas will be disturbed as part of this project.
Pending receipt of all required project permits and approvals, it is expected that initial site
construction will commence in 2023.

EXISTING SITE CONDITIONS

Over the past fifty years and up to the present, the subject property has been used for farming
purposes with some wooded areas near steep slopes where farming isn’t practical. The north side
of the property is approximately defined by the headwaters of an Unnamed Tributary (UNT) to
Little Chiques Creek, flowing from west to east. This UNT is identified as two separate streams
(Stream 1 & Stream 3). Four (4) wetlands have also been delineated within the project area. These
features are identified in the Water of the U.S. Delineation report prepared by ECS Mid-Atlantic,
LLC. No disturbance will occur to any regulated areas (streams, wetlands, floodways) of the site.

Approximately 60% of the site is tributary to Streams 1 & 3. The remainder of the site flows to the
south or east and leaves the site via overland flow. A more detailed description of the project’s
drainage areas is contained later within this report.

Ultimately, all stormwater is tributary to an UNT to Little Chiques Creek. All of the UNT to Little
Chiques Creek have a Chapter 93 classification of Trout Stock Fishery, Migratory Fishes (TSF, MF)



for designated use and none for existing use, are impaired for Aquatic Life from Agriculture -
Siltation, have attained uses of Fish Consumption and Recreational, and have a Total Maximum
Daily Load caused by Siltation, Total Suspended Solids, and Turbidity.

PREPARATION OF THE PLAN

The Post-Construction Stormwater Management Plan has been prepared in accordance with the
requirements and recommendations of the Pennsylvania Department of Environmental Protection
Best Management Practices (BMP) Manual, dated December 2006, Mount Joy Township Ordinances,
and other acceptable engineering standards and practices. The report has been prepared as
documentation that effective post-construction stormwater management controls are provided to
control the rate, volume, and quality of stormwater leaving the project site. Implementation of the
measures contained herein should provide effective stormwater management after the
construction of the project.

The plan has been prepared by Landworks Civil Design, LLC, a professional engineering firm
experienced in land development planning, site design, and stormwater analysis for a variety of
development projects throughout Pennsylvania. It shall remain the responsibility of the permittee
and any co-permittee to implement and monitor the plan in accordance with the approved plan and
any permits and permit conditions issued and related thereto.

SOIL TYPE CLASSIFICATIONS & DESCRIPTIONS

Based upon a review of United States Department of Agriculture, Soil Conservation Service Soil
Survey for Lancaster County, Pennsylvania, the site is composed of the following soil types.
Reference is made to Appendix B for a copy of the soils map of this area and their characteristics.

e AbB: Abbottstown Silt Loam, 3% to 8% Slopes, HSG D
e BdA: Bedington Silt Loam, 0% to 3% Slopes, HSG B

e BdB: Bedington Silt Loam, 3% to 8% Slopes, HSG B

e BdC: Bedington Silt Loam, 8% to 15% Slopes, HSG B
e BeD: Bedington Channery Silt Loam, 15% to 25% Slopes, HSG B
e Bm: Blairton Silt Loam, 3% to 10% Slopes, HSG C

e BuB: BucksSilt Loam, 3% to 8% Slopes, HSG B

e BuC: Bucks Silt Loam, 8% to 15% Slopes, HSG B

e BuD: BucksSilt Loam, 15% to 25% Slopes, HSG B

e LaD: Lansdale Loam, 15% to 25% Slopes, HSG B

e RaB: Readington Silt Loam, 3% to 8% Slopes, HSG C

o W: Water

SOIL AND INFILTRATION TESTING

In August of 2022, a subsurface investigation was conducted by ECS-Mid Atlantic, LLC, on behalf of
Landworks Civil Design, LLC. The purpose of the investigation was to complete a preliminary



evaluation of the underlying soils and bedrock in an effort to provide general recommendations and
conclusions regarding development of the site. This investigation also included determining the
feasibility of stormwater infiltration near potential SWM/BMP Facility locations. During the field
investigations various test pits were excavated within or near each of the potential facilities to
determine the suitability of the soils for stormwater infiltration. Infiltration tests were performed
using a double-ring infiltrometer or percolation methods at each test pit location to determine an
infiltration rate at or near the planned bottom elevation of potential infiltration BMPs at that time.
The number of tests conducted, in accordance with the PA BMP Manual, was 4-6 tests per acre of
bed area per basin.

In summary of the testing, infiltration rates were low across the site and no limiting zones were
encountered. Due to the low infiltration rates, the use of traditional infiltration BMPs was not
recommended for volume management. As such, the Managed Release Concept (MRC) design has
been utilized for volume management on this project and will be discussed further herein.

A copy of the Geotechnical Report for Stormwater Management which includes various items such
as a plan indicating the location of the test pits excavated on the site, an infiltration rate table, test
pitlogs, and recommendations for the project is included with this report.

STORMWATER MANAGEMENT

The project has been designed in accordance with the requirements of Mount Joy Township’s
Stormwater Management Ordinance as well as the current Pennsylvania Department of
Environmental Protection (PA DEP) peak rate requirements associated with the project’s National
Pollutant Discharge Elimination System (NPDES) Permit to assure that post-development peak
runoff rates occasioned by the proposed development will be less than or equal to 100% of pre-
development peak runoff rates in the 2, 5, 10, 25, 50, & 100-year storm events. See the Peak
Discharge Rate heading located within this report for complete information.

Additionally, measures must also be taken in order to comply with runoff volume requirements of
the township and the NPDES Permit, assuring that the total post-development runoff volume from a
2-year/24-hour storm event is less than or equal to that which is produced in a pre-development 2-
year/24-hour event. See the Runoff Volume heading located within this report for complete
information.

Further, water quality must be managed to reduce pollutants to less than pre-development levels
for Total Suspended Solids (TSS), Total Phosphorous (TP), and Total Nitrates (NO3) for compliance
with the NPDES Permit. See the Water Quality Management heading located within this report for
complete information.

Approximately 1.29 acres of the disturbed area can be considered reconstruction areas under
Chapter 102(g)(2)(i) & (ii) due to being either existing roadways being repaired and/or the
construction of utility infrastructure. In both cases, existing conditions will be restored after
construction and no stormwater management is required for these areas.



Watershed Areas

The project area is comprised of nine (9) Watershed Areas and their associated Discharge Points,
which are all ultimately tributary to Unnamed Tributaries (UNT) to Little Chiques Creek. Four (4)
Stormwater Management Facilities and Landscape Restoration areas are BMPs proposed
throughout the project to manage rate, volume, and water quality.

Watershed Area #1 is located at the northwest corner of the site and is the area directly tributary to
headwaters of Stream 3. Discharge Point 001 is located at the confluence of Stream 1 and Stream 3.
MRC #1, SWM/BMP Facility #2, and Landscape Restoration areas are proposed within this
watershed for stormwater management.

Watershed Area #2 is located along the western property line of the site and is the area directly
tributary to the headwaters of Stream 1 downstream of Wetland 1 and upstream of Stream 1.
Discharge Point 002 is located at the headwaters of Stream 1. Landscape Restoration areas and an
overall reduction in tributary area when comparing post-development to pre-development are
proposed to manage stormwater within this watershed.

Watershed Area #3 is located in the south and southwest area of the site and also on the south side
of Mount Pleasant Road and is directly tributary to Wetland 1, excluding the area from Wetland 2.
This post-development area was designed to provide adequate hydrology to the wetland to
maintain its uses. Discharge Point 002 is located at the downstream end of Wetland 2. MRC #3 and
Landscape Restoration areas are proposed within this watershed for stormwater management.

Watershed Area #4 is located in the south area of the site is directly tributary to Wetland 2.
Discharge Point 004 is the located at the downstream end of Wetland 1. This post-development
area was designed to provide adequate hydrology to the wetland to maintain its uses. Landscape
Restoration areas and an overall reduction in tributary area when comparing post-development to
pre-development are proposed to manage stormwater within this watershed.

Watershed Area #5 is located along the south and east sides of the site along Mount Pleasant Road
and Stauffer Road. Discharge Point 005 is an existing culvert under the Mount Pleasant Road which
will be replaced as part of this project. Landscape Restoration areas and an overall reduction in
tributary area when comparing post-development to pre-development are proposed to manage
stormwater within this watershed.

Watershed Area #6 is located along the east area of the site. Discharge Point 006 is a broad shallow
swale which leaves the site via overland flow. Landscape Restoration areas and an overall reduction
in tributary area when comparing post-development to pre-development are proposed to manage
stormwater within this watershed.

Watershed Area #7 is located along the east area of the site. Discharge Point 007 is a broad shallow
swale which leaves the site via overland flow. Landscape Restoration areas and an overall reduction
in tributary area when comparing post-development to pre-development are proposed to manage
stormwater within this watershed.



Watershed Area #8 is located along the majority of the site’s north property line and is the area
tributary to Stream 3 which isn’t part of the direct discharge in Watershed Areas #1 or #2.
Discharge Point 008 is the most downstream end of Stream 3 which receives runoff from the
disturbance of the project. Landscape Restoration areas and an overall reduction in tributary area
when comparing post-development to pre-development are proposed to manage stormwater
within this watershed.

Watershed Area #9 is the area involved in the reconstruction and extension of Steel Way in the
southwest area of the overall project. Discharge Point 009 is an existing culvert under the cul-de-
sac at the existing end of Steel Way. MRC #4 is proposed within this watershed for stormwater
management.

The following tables summarize the pre-development and post-development watershed areas
analyzed as part of the subject project. These areas can be seen graphically on the drainage area
exhibits found in Appendix E of this report.

SUMMARY OF WATERSHED AREAS (Acres)

Pre-development Post-development

Watershed Area #1: | 6.52 Detained in MRC #1: | 47.98

Detained in SWM/BMP Facility #2: | 7.54

Undetained: | 1.08

Watershed Area #2: | 6.18 Undetained: | 3.52

Watershed Area #3: | 29.52 Detained in MRC #3: | 9.81

Undetained: | 12.13

Watershed Area #4: | 8.55 Undetained: | 2.90
Watershed Area #5: | 12.34 Undetained: | 6.48
Watershed Area #6: | 11.31 Undetained: | 0.78
Watershed Area #7: | 7.85 Undetained: | 2.19
Watershed Area #8: | 16.88 Undetained: | 4.84
Watershed Area #9: | 7.04 Detained in MRC #4: | 6.29

Undetained: | 0.66

Total: | 106.19* Total | 106.19*

*Includes 13.48 acres of offsite area.




MRC #1, #3, & #4

These facilities are designed as Managed Release Concept (MRC) BMPs combined with Bioretention
Areas (BMP 6.4.5) which will slowly release stormwater over an extended period of time in order to
mimic the base flow of existing conditions for storms up to and including the 2-year/24-hour event.
Each facility is to be constructed with an engineered soil mixture which will provide filtration as
stormwater is absorbed into the mixture. Stormwater will then flow into an underdrain and out of
the facility. Further, the facilities are designed to prevent excessive ponding depth and maximize
the available porosity in the provided soil mixture. By slowly releasing stormwater over extended
periods, the volume is considered managed and can be deemed removed when analyzing volume at
the downstream discharge points.

Specifics about each facility are as follows:

MRC #1: In larger storm events, this facility is designed to overflow into SWM/BMP Facility
#2 through a spillway while also providing a controlled release directly to the discharge point. This
combination of release allows for stormwater discharge more closely mimic pre-development
conditions and provide proper hydrology to the stream.

MRC #3: This facility is designed to manage larger storm events entirely within its basin. An
emergency spillway which will provide a minimum of one (1) foot of freeboard below the basin
embankment assuming all other outlet devices are non-functioning.

MRC #4: This facility is designed to manage larger storm events entirely within its basin. An

emergency outlet structure is proposed which will provide a minimum of one (1) foot of freeboard
below the basin embankment assuming all other outlet devices are non-functioning.

SWM/BMP Facility #2

This facility is designed as a Dry Extended Basin (6.6.3) and provides peak discharge rate control
for larger storm events which overflow from MRC #1. Further the facility is designed with an
emergency spillway which will provide a minimum of one (1) foot of freeboard below the basin
embankment assuming all other outlet devices are non-functioning. Finally, the facility is designed
to dewatering with 72 hours of the end of the storm event.

Landscape Restoration:

The project proposes Landscape Restoration (BMP 6.7.2) in the open areas around the perimeter of
the site. These areas will be planted with native species of vegetation that, after establishment, do
not require any significant maintenance by fertilizers, herbicides, pesticides, or any other
chemicals. Further, this area is proposed to be mowed only twice per year. This will allow for the
establishment of tall, deep-rooted vegetation which will facilitate absorption of runoff and other
pollutants. When compared to traditional turf grasses, which require continuing maintenance
through maintenance and application of chemicals, the landscape restoration area provides a self-



credit by reducing the volume and improving the quality of stormwater runoff. These areas are
identified as “meadow” in all post-development calculations.

PEAK DISCHARGE RATE

The following tables summarize the pre-development and post-development peak discharge rates
within each on-site watershed analyzed as part of the subject project. Given the size of the
watershed areas involved, the analysis was conducted using the Soil-Cover-Complex Method (TR-
20), the NOAA Type II rainfall distribution, and HydroCAD Version 10.0 methodologies for the 2, 5,
10, 25, 50 & 100-year storm events. The 24-hour storm duration precipitation depths used for
stormwater management analysis were obtained from the National Oceanic and Atmospheric
Administration (NOAA) website for the Mount Joy Township, PA station. A printout copy of this
rainfall data can be found as a reference within Appendix C of this report.

In accordance with Mount Joy Township’s Stormwater Management Ordinance for peak discharge
rate calculations, all pre-development runoff curve numbers are based on actual land use assuming
good land conditions. All offsite post-development runoff curve numbers are based on actual land
use assuming poor land conditions.

Peak discharge rates for each watershed are summarized below.

Watershed Area #1 (DP 001) Design Year Storm Event
Discharge Rates: cubic feet per second (cfs) 2 5 10 25 50 100
Pre-Dev. discharge at POI: 11.32 17.41 22.97 31.68 39.49 48.35
Post-Dev. combined routed discharge at POI: 6.97 14.92 21.05 27.78 31.06 45.60
Net change in discharge at POI: -4.35 -2.49 -1.92 -3.90 -8.43 -2.75
Watershed Area #2 (DP 002) Design Year Storm Event
Discharge Rates: cubic feet per second (cfs) 2 5 10 25 50 100
Pre-Dev. discharge at POLI: 7.76 11.80 15.46 21.18 26.30 32.15
Post-Dev. combined routed discharge at POI: 2.60 5.28 7.98 12.51 16.81 21.90
Net change in discharge at POI: -5.16 -6.52 -7.48 -8.67 -9.49 | -10.25
Watershed Area #3 (DP 003) Design Year Storm Event
Discharge Rates: cubic feet per second (cfs) 2 5 10 25 50 100
Pre-Dev. discharge at POI: 29.53 44.62 58.49 80.44 | 100.25 | 122.88
Post-Dev. combined routed discharge at POI: 14.93 25.18 35.09 51.34 66.52 84.31
Net change in discharge at POI: -14.60 | -19.44 | -23.40 | -29.10 | -33.73 | -38.57




Watershed Area #4 (DP 004)

Design Year Storm Event

Discharge Rates: cubic feet per second (cfs) 2 5 10 25 50 100
Pre-Dev. discharge at POI: 8.89 13.54 17.77 24.40 30.35 37.10
Post-Dev. combined routed discharge at POI: 2.90 5.37 7.78 11.77 15.49 19.84
Net change in discharge at POI: -5.99 -8.17 -9.99 | -12.63 | -14.86 | -17.26

Watershed Area #5 (DP 005) Design Year Storm Event

Discharge Rates: cubic feet per second (cfs) 2 5 10 25 50 100
Pre-Dev. discharge at POI: 15.30 23.60 31.16 43.02 53.66 65.72
Post-Dev. combined routed discharge at POI: 7.04 12.16 17.19 25.58 33.49 42.81
Net change in discharge at POI: -8.26 | -11.44 | -13.97 | -17.44 | -20.17 | -22.91

Watershed Area #6 (DP 006) Design Year Storm Event

Discharge Rates: cubic feet per second (cfs) 2 5 10 25 50 100
Pre-Dev. discharge at POLI: 11.89 18.88 25.30 35.52 44.74 55.26
Post-Dev. combined routed discharge at POI: 0.21 0.67 1.16 2.04 2.90 3.95
Net change in discharge at POI: -11.68 | -18.21 | -24.14 | -33.48 | -41.84 | -51.31

Watershed Area #7 (DP 007) Design Year Storm Event

Discharge Rates: cubic feet per second (cfs) 2 5 10 25 50 100
Pre-Dev. discharge at POI: 11.33 17.85 23.83 33.27 41.76 51.40
Post-Dev. combined routed discharge at POI: 0.59 1.87 3.26 5.73 8.14 11.07
Net change in discharge at POI: -10.74 | -15.98 | -20.57 | -27.54 | -33.62 | -40.33

Watershed Area #8 (DP 008) Design Year Storm Event

Discharge Rates: cubic feet per second (cfs) 2 5 10 25 50 100
Pre-Dev. discharge at POLI: 18.68 30.25 41.45 59.67 76.44 95.86
Post-Dev. combined routed discharge at POI: 2.76 6.09 9.52 15.39 21.03 27.76
Net change in discharge at POI: -15.92 | -24.16 | -31.93 | -44.28 | -55.41 | -68.10

Watershed Area #9 (DP 009) Design Year Storm Event

Discharge Rates: cubic feet per second (cfs) 2 5 10 25 50 100
Pre-Dev. discharge at POI: 4.67 8.17 11.75 17.79 23.51 30.26
Post-Dev. combined routed discharge at POI: 1.04 1.93 2.66 6.23 16.55 19.67
Net change in discharge at POI: -3.63 -6.24 -9.09 | -11.56 | -6.96 | -10.59

RUNOFF VOLUME

Runoff volume calculations for the site have been performed utilizing the DEP PCSM Spreadsheet.
For pre-development runoff coefficients, all impervious areas have been considered to be 80%
impervious and 20% meadow and all other non-forested areas have been considered to be

meadow.




RUNOFF VOLUME CALCULATIONS

Watershed #1 #2 #3 #4 #5 #6 #7 #8 #9
Area
Pre-Dev. 8,215 8998 | 47,366 | 9,188 | 21,357 | 10,976 | 7,619 | 17,831 | 5,704
Volume (ft3)
Post-Dev. 419,254 4,831 | 59,363 | 685 | 21,336 | 757 | 2121 | 7,450 | 12,882
Volume (ft3)
Volume 411,039 | -4168 | 11,996 | -8,503 | -21 | -10,219 | -5,497 | -10,381 | 7,178
Change (ft3)
MRC Credit
(fe3) 34&'213)41 N/A 2(1#;?34 N/A | N/A N/A N/A N/A ?ﬁf)o
(Facility #)
Infiltration
Credit (f5) | 6,847 (#1) | N/A 1[';%2 N/A | N/A | N/A | N/A | N/A 1(';2)8
(Facility #)
ET Credit
(ft2) 577613‘;4(4(:;) N/A 0 N/A | N/A | N/A | N/A | NJA 0
(Facility #) ’
Total Volume
Credits (£67) 415,090 N/A | 23416 | N/A | N/A N/A N/A N/A | 7258
Net Volume
Difference -4,051 4168 | -11,420 | -8503 | -21 | -10,219 | -5,497 | -10,381 | -80
(ft3)

WATER QUALITY MANAGEMENT

As required by the NPDES permitting process for the project, water quality best management
practices have been incorporated into the design of the on-site stormwater management. Water
quality impacts will be mitigated through the use of Managed Release Concept BMPs, a Dry
Extended Detention Basin, Landscape Restoration areas, and reductions in drainage area.

The Landscape Restoration areas proposed around the exterior portion of the site will minimize
water quality impacts to areas in which stormwater cannot be captured or an area that does not
need to be maintained as lawn. These areas will be planted with native species of vegetation and
will allow for the establishment of tall, deep-rooted vegetation which will facilitate absorption of
pollutants. Further, when compared to traditional turf grasses, which require significant
maintenance and the use of various herbicides, fertilizers, and pesticides, the landscape restoration
area only requires mowing twice a year and no chemicals.

In compliance with the Total Maximum Daily Load (TMDL) for Little Chiques Creek which is caused
primarily by siltation runoff from agricultural uses, the proposed project utilizes the previously
described BMPs to the greatest extent practicable to reduce siltation from the site. Specifically, each
facility will capture the majority of siltation generated from the site. Further, stormwater will be
filtrated through the provided soil mixture of each MRC. These BMPs combined will significantly
reduce siltation runoff compared to the existing agricultural use.



Water quality impacts at each discharge point are described below.

WATER QUALITY CALCULATIONS
Pre-Development Post-Development
Watershed (Ibs) (Ibs) Net Change (Ibs)
Area TSS | TP | TN TSS | TP | TN TSS TP TN
#1 25.03 | 0.11 | 1.18 6.14 0.03 | 0.33 -18.89 -0.08 -0.85
#2 27.42 | 012 | 1.29 11.05 | 0.05 | 0.59 -16.37 -0.07 -0.70
#3 159.98 | 0.72 | 6.51 109.30 | 0.48 | 3.64 -50.68 -0.24 -2.87
#4 30.76 | 0.14 | 1.28 1.54 0.01 | 0.08 -29.22 -0.13 -1.19
#5 68.78 | 0.31 | 3.01 59.00 | 0.26 | 2.14 -9.78 -0.05 -0.87
#6 33.45 | 0.15| 1.58 1.73 0.01 | 0.09 -31.71 -0.14 -1.48
#7 23.22 | 0.10 | 1.09 4.86 0.02 | 0.26 -18.36 -0.08 -0.83
#8 53.56 | 0.23 | 2.31 17.06 | 0.08 | 091 -36.50 -0.14 -1.40
#9 38.27 | 0.10 | 0.93 8.09 0.03 | 0.20 -30.18 -0.07 -0.73

SWM /BMP FACILITY DEWATERING

Each SWM/BMP Facility has been designed to dewater the facility within 72 hours of the end of the
storm event, or 96 hours from the beginning of the event.

Dewatering times for the 100-year storm event are described in the below table. All times
referenced are from the beginning of the storm event. In the case of the MRC facilities, the
dewatering time is to the facility’s surface.

Time to Dewater
(Hours)
94
96*
52
40

Facility #

BIWIN| =

*At 96 hours there will less than one inch (1”) of stormwater in SWM/BMP Facility #2. While
infiltration is not planned in this facility, it is not prevented, and the remaining amount of
stormwater will leave the facility through infiltration or evapotranspiration.

STORM SYSTEM CONVEYANCE DESIGN

In order to meet the requirements of Mount Joy Township’s Stormwater Management Ordinance
and provide adequate conveyance to the proposed on-site stormwater management facilities, the
on-site stormwater collection and conveyance system (i.e, inlets, piping, swales, etc.) has been
designed to collect and convey a 25-year storm event without surcharging inlets. Further, the
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system has been designed for the 100-year storm to be conveyed to the appropriate destination,
without overtopping curbs or bypassing basins.

Given the size of the subdrainage areas associated with this site, the Rational Method (Q = CiA) was
utilized whereby the rainfall intensity (i) is based upon the NOAA intensity-duration-frequency
(IDF) rainfall data for the Mount Joy Township, PA station. A minimum time of concentration of five
(5) minutes was used to each inlet or other structure. The storm system design information, pipe
capacity calculations and all other design information is contained in Appendix D of this report. A
drainage area exhibit depicting the subdrainage watershed areas used in these collection and
conveyance calculations can be found in Appendix E of this report.

SECONDARY WETLAND IMPACTS

As part of the NPDES Permit for this project, the remaining wetlands must be analyzed for potential
secondary impacts.

There are four wetlands located near the project site. The locations of Discharge Points 003 & 004
were specifically chosen to properly analyze Wetlands 1 & 2 and the results are summarized in the
above sections of the report. Wetlands 3 & 4 are located within the floodway of Stream 3 and will
continue to be provided hydrology from overflow from the stream.

OFFSITE DISCAHRGE ANALYSIS

The summaries included throughout this report demonstrate how peak discharge rate, runoff
volume, and water quality compliance is achieved for the project’s Discharge Points 001-009. The
following table briefly summarizes how a stable flowpath is provided from each discharge point to
the receiving waters.

Discharge Point Notes

MRC #1 & SWM/BMP Facility #2 discharge immediately outside of the floodway
for Stream 3 at rates less than or equal to pre-development rates. Therefore, as

001 . . . . .
no evidence of existing erosion was found, no erosion will occur post-
development.

002 The post-development area is reduced from the pre-development area and no

concentrated stormwater discharge is proposed to this discharge point.

MRC #3 discharges above Wetland 1 at a discharge rate less than or equal to
003 pre-development rates. Therefore, as no evidence of existing erosion was found,
no erosion will occur post-development.

The post-development area is reduced from the pre-development area and no

004 . . o .
concentrated stormwater discharge is proposed to this discharge point.
An existing culvert is being replaced as part of this project and no evidence of
005 existing erosion was found downstream of this culvert. The post-development

discharge rates are less than the pre-development discharge rates and
therefore, no erosion will occur.
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The post-development area is reduced from the pre-development area and no

006 concentrated stormwater discharge is proposed to this discharge point.

007 The post-development area is reduced from the pre-development area and no
concentrated stormwater discharge is proposed to this discharge point.

008 The post-development area is reduced from the pre-development area and no
concentrated stormwater discharge is proposed to this discharge point.
MRC #4 discharges into an area upstream of an existing culvert. The proposed

009 rip-rap apron will provide a stable flowpath from the facility discharge to the

existing culvert.

An Offsite Discharge Map is included in Appendix E of this report which graphically depicts the
discharge points and their downstream flowpaths to the receiving waters.
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APPENDIX A

SITE LOCATION MAP
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APPENDIX B

SOIL INFORMATION
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Custom Soil Resource Report

Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

AbB Abbottstown silt loam, 3 to 8 13.2 3.8%
percent slopes

BdA Bedington silt loam, 0 to 3 5.0 1.4%
percent slopes

BdB Bedington silt loam, 3 to 8 119.7 34.5%
percent slopes

BdC Bedington silt loam, 8 to 15 39.6 11.4%
percent slopes

BeD Bedington channery silt loam, 78.1 22.5%
15 to 25 percent slopes

Bm Blairton silt loam, 3 to 10 14.7 4.2%
percent slopes

BuB Bucks silt loam, 3 to 8 percent 18.9 5.4%
slopes

BuC Bucks silt loam, 8 to 15 percent 21.0 6.0%
slopes

BuD Bucks silt loam, 15 to 25 2.4 0.7%
percent slopes

LaB Lansdale loam, 3 to 8 percent 10.7 3.1%
slopes

LaD Lansdale loam, 15 to 25 4.4 1.3%
percent slopes

RaB Readington silt loam, 3 to 8 17.3 5.0%
percent slopes

UaB Ungers loam, 3 to 8 percent 1.8 0.5%
slopes

UaD Ungers loam, 15 to 25 percent 0.2 0.1%
slopes

w Water 0.3 0.1%

Totals for Area of Interest 347.6 100.0%
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Custom Soil Resource Report

Lancaster County, Pennsylvania

AbB—Abbottstown silt loam, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 2v7gd
Elevation: 130 to 660 feet
Mean annual precipitation: 40 to 48 inches
Mean annual air temperature: 52 to 57 degrees F
Frost-free period: 190 to 210 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Abbottstown and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Abbottstown

Setting
Landform: Hillslopes
Landform position (two-dimensional): Footslope, toeslope
Landform position (three-dimensional): Head slope, base slope
Down-slope shape: Concave, linear
Across-slope shape: Linear, concave
Parent material: Acid reddish brown residuum weathered from shale and siltstone

Typical profile
Ap - 0to 10 inches: silt loam
Bt - 10 to 20 inches: silt loam
Bx - 20 to 39 inches: channery silt loam
BCg - 39 to 48 inches: channery silt loam
R - 48 to 58 inches: bedrock

Properties and qualities

Slope: 3 to 8 percent

Depth to restrictive feature: 18 to 22 inches to fragipan; 40 to 60 inches to lithic
bedrock

Drainage class: Somewhat poorly drained

Capacity of the most limiting layer to transmit water (Ksat): Moderately low to
moderately high (0.06 to 0.20 in/hr)

Depth to water table: About 6 to 18 inches

Frequency of flooding: None

Frequency of ponding: None

Available water supply, 0 to 60 inches: Low (about 3.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3w
Hydrologic Soil Group: D
Ecological site: F148XY025PA - Moist, Triassic, Upland, Mixed Oak - Hardwood -
Conifer Forest
Hydric soil rating: No
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Custom Soil Resource Report

Minor Components

Penn
Percent of map unit: 5 percent
Landform: Hillslopes
Landform position (two-dimensional): Shoulder, backslope
Landform position (three-dimensional): Nose slope, side slope
Down-slope shape: Convex, linear
Across-slope shape: Linear, convex
Hydric soil rating: No

Croton
Percent of map unit: 5 percent
Landform: Depressions
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope
Down-slope shape: Concave, linear
Across-slope shape: Linear, concave
Hydric soil rating: Yes

Klinesville
Percent of map unit: 5 percent
Landform: Hills
Landform position (two-dimensional): Shoulder, backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex, linear
Across-slope shape: Linear, convex
Hydric soil rating: No

BdA—Bedington silt loam, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 16r1
Elevation: 300 to 2,900 feet
Mean annual precipitation: 30 to 60 inches
Mean annual air temperature: 45 to 59 degrees F
Frost-free period: 110 to 200 days
Farmland classification: All areas are prime farmland

Map Unit Composition
Bedington and similar soils: 90 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Bedington

Setting
Landform: Hillslopes
Landform position (two-dimensional): Shoulder
Landform position (three-dimensional): Side slope
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Custom Soil Resource Report

Down-slope shape: Convex, linear
Across-slope shape: Linear, convex
Parent material: Residuum weathered from shale and siltstone

Typical profile
Ap - 0to 9inches: silt loam
BE - 9 to 12 inches: channery silt loam
Bt - 12 to 60 inches: very channery loam
C - 60 to 77 inches: extremely channery silt loam

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: 60 to 120 inches to lithic bedrock
Drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.60 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Moderate (about 8.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 1
Hydrologic Soil Group: B
Ecological site: F148XY026PA - Moist, High Base-Saturation, Upland, Mixed Oak
- Hickory - Conifer Forest
Hydric soil rating: No

Minor Components

Blairton
Percent of map unit: 5 percent
Hydric soil rating: No
Clymer
Percent of map unit: 2 percent
Hydric soil rating: No
Duffield
Percent of map unit: 2 percent
Hydric soil rating: No
Hagerstown

Percent of map unit: 1 percent
Hydric soil rating: No

BdB—Bedington silt loam, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 16r2
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Custom Soil Resource Report

Elevation: 300 to 1,500 feet

Mean annual precipitation: 35 to 50 inches

Mean annual air temperature: 45 to 57 degrees F
Frost-free period: 140 to 217 days

Farmland classification: All areas are prime farmland

Map Unit Composition
Bedington and similar soils: 75 percent
Minor components: 25 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Bedington

Setting
Landform: Hillslopes
Landform position (two-dimensional): Shoulder
Landform position (three-dimensional): Side slope
Down-slope shape: Convex, linear
Across-slope shape: Convex, linear
Parent material: Residuum weathered from shale and siltstone

Typical profile
H1 -0 to 10 inches: silt loam
H2 - 10 to 47 inches: channery silty clay loam
H3 - 47 to 63 inches: very channery clay loam
R - 63 to 67 inches: weathered bedrock

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: 48 to 99 inches to lithic bedrock
Drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.60 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Moderate (about 7.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: B
Ecological site: F147XYO002PA - Mixed Sedimentary Upland, F148XY026PA -
Moist, High Base-Saturation, Upland, Mixed Oak - Hickory - Conifer Forest
Hydric soil rating: No

Minor Components

Berks
Percent of map unit: 10 percent
Hydric soil rating: No

Edom
Percent of map unit: 5 percent
Landform: Hillslopes
Landform position (two-dimensional): Backslope
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Custom Soil Resource Report

Landform position (three-dimensional): Side slope
Down-slope shape: Convex

Across-slope shape: Convex

Hydric soil rating: No

Hartleton
Percent of map unit: 5 percent
Landform: — error in exists on —
Landform position (two-dimensional): Shoulder, backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Concave, linear
Across-slope shape: Linear, concave
Hydric soil rating: No

Watson
Percent of map unit: 5 percent
Landform: Valley sides
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Base slope
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

BdC—Bedington silt loam, 8 to 15 percent slopes

Map Unit Setting
National map unit symbol: 16r3
Elevation: 300 to 1,500 feet
Mean annual precipitation: 35 to 50 inches
Mean annual air temperature: 45 to 57 degrees F
Frost-free period: 140 to 217 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Bedington and similar soils: 75 percent
Minor components: 25 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Bedington

Setting
Landform: Hillslopes
Landform position (two-dimensional): Shoulder
Landform position (three-dimensional): Side slope
Down-slope shape: Convex, linear
Across-slope shape: Linear, convex
Parent material: Residuum weathered from shale and siltstone

Typical profile
H1 -0 to 10 inches: silt loam
H2 - 10 to 47 inches: channery silty clay loam
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Custom Soil Resource Report

H3 - 47 to 63 inches: very channery clay loam
R - 63 to 67 inches: weathered bedrock

Properties and qualities

Slope: 8 to 15 percent

Depth to restrictive feature: 48 to 99 inches to lithic bedrock

Drainage class: Well drained

Runoff class: Medium

Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.60 to 2.00 in/hr)

Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Available water supply, 0 to 60 inches: Moderate (about 7.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: B
Ecological site: F147XYO002PA - Mixed Sedimentary Upland, F148XY026PA -
Moist, High Base-Saturation, Upland, Mixed Oak - Hickory - Conifer Forest
Hydric soil rating: No

Minor Components

Berks
Percent of map unit: 10 percent
Hydric soil rating: No

Edom
Percent of map unit: 5 percent
Landform: Hillslopes
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No

Watson
Percent of map unit: 5 percent
Landform: Valley sides
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Base slope
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

Hartleton
Percent of map unit: 5 percent
Landform: — error in exists on —
Landform position (two-dimensional): Shoulder, backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Concave, linear
Across-slope shape: Linear, concave
Hydric soil rating: No
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Custom Soil Resource Report

BeD—Bedington channery silt loam, 15 to 25 percent slopes

Map Unit Setting
National map unit symbol: 16r4
Elevation: 300 to 1,600 feet
Mean annual precipitation: 35 to 50 inches
Mean annual air temperature: 45 to 57 degrees F
Frost-free period: 120 to 214 days
Farmland classification: Not prime farmland

Map Unit Composition
Bedington and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Bedington

Setting
Landform: Hills
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Nose slope, side slope
Down-slope shape: Linear
Across-slope shape: Concave
Parent material: Acid residuum weathered from sedimentary rock

Typical profile
H1 - 0 to 9 inches: channery silt loam
H2 - 9 to 29 inches: channery silty clay loam
H3 - 29 to 72 inches: very channery silt loam

Properties and qualities
Slope: 15 to 25 percent
Depth to restrictive feature: 60 to 80 inches to lithic bedrock
Drainage class: Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.60 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, O to 60 inches: Moderate (about 6.9 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: B
Ecological site: F147XYO002PA - Mixed Sedimentary Upland, F148XY026PA -
Moist, High Base-Saturation, Upland, Mixed Oak - Hickory - Conifer Forest
Hydric soil rating: No
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Custom Soil Resource Report

Minor Components

Comly
Percent of map unit: 7 percent
Hydric soil rating: No

Berks
Percent of map unit: 5 percent
Hydric soil rating: No

Weikert
Percent of map unit: 3 percent
Hydric soil rating: No

Bm—Blairton silt loam, 3 to 10 percent slopes

Map Unit Setting
National map unit symbol: 16r5
Elevation: 300 to 1,500 feet
Mean annual precipitation: 35 to 50 inches
Mean annual air temperature: 45 to 57 degrees F
Frost-free period: 120 to 200 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Blairton and similar soils: 90 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Blairton

Setting
Landform: Depressions
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Head slope
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Local silty colluvium derived from shale and siltstone over acid
silty residuum weathered from shale and siltstone

Typical profile
Ap - 0to 10 inches: silt loam
Bt - 10 to 35 inches: channery silty clay loam
Cg - 35 to 39 inches: very channery loam
R - 39 to 43 inches: bedrock

Properties and qualities
Slope: 3 to 10 percent
Depth to restrictive feature: 20 to 40 inches to paralithic bedrock
Drainage class: Moderately well drained
Runoff class: Medium
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Custom Soil Resource Report

Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20
to 0.60 in/hr)

Depth to water table: About 6 to 36 inches

Frequency of flooding: None

Frequency of ponding: None

Available water supply, 0 to 60 inches: Low (about 4.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3w
Hydrologic Soil Group: C/D
Ecological site: F148XY024PA - Moist, Piedmont - felsic, Upland, Mixed Oak -
Hardwood - Conifer Forest
Hydric soil rating: No

Minor Components

Poorly drained areas
Percent of map unit: 5 percent
Landform: Depressions
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

Ungers
Percent of map unit: 2 percent
Hydric soil rating: No

Bucks
Percent of map unit: 2 percent
Landform: Hillslopes
Landform position (two-dimensional): Summit, shoulder
Landform position (three-dimensional): Interfluve, side slope
Down-slope shape: Convex, linear
Across-slope shape: Linear, convex
Hydric soil rating: No

Bedington
Percent of map unit: 1 percent
Hydric soil rating: No

BuB—Bucks silt loam, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 16rd
Elevation: 300 to 1,500 feet
Mean annual precipitation: 36 to 50 inches
Mean annual air temperature: 46 to 57 degrees F
Frost-free period: 150 to 200 days
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Custom Soil Resource Report

Farmland classification: All areas are prime farmland

Map Unit Composition
Bucks and similar soils: 90 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Bucks

Setting
Landform: Hillslopes
Landform position (two-dimensional): Summit, shoulder
Landform position (three-dimensional): Interfluve, side slope
Down-slope shape: Convex, linear
Across-slope shape: Linear, convex
Parent material: Silt mantle over residuum weathered from sandstone and
siltstone

Typical profile
Ap - 0 to 6 inches: silt loam
Bt - 6 to 30 inches: silty clay loam
C - 30 to 52 inches: very gravelly silty clay loam
R - 52 to 56 inches: bedrock

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: 40 to 72 inches to lithic bedrock
Drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.20 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Moderate (about 8.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: B
Ecological site: F148XY022PA - Dry, Triassic, Upland, Mixed Oak Heath / Oak-
Pine Woodland
Hydric soil rating: No

Minor Components

Readington
Percent of map unit: 5 percent
Landform: Hillslopes
Landform position (two-dimensional): Backslope, footslope
Landform position (three-dimensional): Head slope, side slope, base slope
Down-slope shape: Concave, linear
Across-slope shape: Concave, linear
Hydric soil rating: No

Lehigh
Percent of map unit: 2 percent
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Custom Soil Resource Report

Landform: Hillsides

Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Side slope

Down-slope shape: Concave, linear

Across-slope shape: Linear, concave

Hydric soil rating: No

Ungers
Percent of map unit: 2 percent
Hydric soil rating: No

Lansdale
Percent of map unit: 1 percent
Landform: Hillsides
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No

BuC—Bucks silt loam, 8 to 15 percent slopes

Map Unit Setting
National map unit symbol: |6rf
Elevation: 300 to 1,500 feet
Mean annual precipitation: 36 to 50 inches
Mean annual air temperature: 46 to 57 degrees F
Frost-free period: 150 to 200 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Bucks and similar soils: 90 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Bucks

Setting
Landform: Hillslopes
Landform position (two-dimensional): Summit, shoulder
Landform position (three-dimensional): Interfluve, side slope
Down-slope shape: Convex, linear
Across-slope shape: Linear, convex
Parent material: Silt mantle over residuum weathered from sandstone and
siltstone

Typical profile
Ap - 0 to 6 inches: silt loam
Bt - 6 to 30 inches: silty clay loam
C - 30 to 52 inches: very gravelly silty clay loam
R - 52 to 56 inches: bedrock
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Properties and qualities

Slope: 8 to 15 percent

Depth to restrictive feature: 40 to 72 inches to lithic bedrock

Drainage class: Well drained

Runoff class: Medium

Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.20 to 2.00 in/hr)

Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Available water supply, 0 to 60 inches: Moderate (about 8.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: B
Ecological site: F148XY022PA - Dry, Triassic, Upland, Mixed Oak Heath / Oak-
Pine Woodland
Hydric soil rating: No

Minor Components

Readington
Percent of map unit: 5 percent
Landform: Hillslopes
Landform position (two-dimensional): Backslope, footslope
Landform position (three-dimensional): Head slope, side slope, base slope
Down-slope shape: Concave, linear
Across-slope shape: Concave, linear
Hydric soil rating: No

Ungers
Percent of map unit: 2 percent
Hydric soil rating: No

Lehigh
Percent of map unit: 2 percent
Landform: Hillsides
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Concave, linear
Across-slope shape: Linear, concave
Hydric soil rating: No

Lansdale
Percent of map unit: 1 percent
Landform: Hillsides
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No
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Custom Soil Resource Report

BuD—Bucks silt loam, 15 to 25 percent slopes

Map Unit Setting
National map unit symbol: 16rg
Elevation: 300 to 1,500 feet
Mean annual precipitation: 36 to 50 inches
Mean annual air temperature: 46 to 57 degrees F
Frost-free period: 150 to 200 days
Farmland classification: Not prime farmland

Map Unit Composition
Bucks and similar soils: 90 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Bucks

Setting
Landform: Hillslopes
Landform position (two-dimensional): Summit, shoulder
Landform position (three-dimensional): Interfluve, side slope
Down-slope shape: Convex, linear
Across-slope shape: Linear, convex
Parent material: Silt mantle over residuum weathered from sandstone and
siltstone

Typical profile
Ap - 0 to 6 inches: silt loam
Bt - 6 to 30 inches: silty clay loam
C - 30 to 52 inches: very gravelly silty clay loam
R - 52 to 56 inches: bedrock

Properties and qualities
Slope: 15 to 25 percent
Depth to restrictive feature: 40 to 72 inches to lithic bedrock
Drainage class: Well drained
Runoff class: High

Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high

(0.20 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Moderate (about 8.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: B
Ecological site: F148XY022PA - Dry, Triassic, Upland, Mixed Oak Heath / Oak-
Pine Woodland
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Hydric soil rating: No

Minor Components

Readington
Percent of map unit: 5 percent
Landform: Hillslopes
Landform position (two-dimensional): Backslope, footslope
Landform position (three-dimensional): Head slope, side slope, base slope
Down-slope shape: Concave, linear
Across-slope shape: Concave, linear
Hydric soil rating: No

Lehigh
Percent of map unit: 2 percent
Landform: Hillsides
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Concave, linear
Across-slope shape: Linear, concave
Hydric soil rating: No

Ungers
Percent of map unit: 2 percent
Hydric soil rating: No

Lansdale
Percent of map unit: 1 percent
Landform: Hillsides
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No

LaB—Lansdale loam, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 16sk
Elevation: 70 to 1,000 feet
Mean annual precipitation: 40 to 55 inches
Mean annual air temperature: 48 to 55 degrees F
Frost-free period: 160 to 200 days
Farmland classification: All areas are prime farmland

Map Unit Composition
Lansdale and similar soils: 92 percent
Minor components: 8 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
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Description of Lansdale

Setting
Landform: Hillsides
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Residuum weathered from sandstone and/or residuum weathered
from conglomerate

Typical profile
Ap - 0 to 8inches: loam
Bt - 8 to 34 inches: channery sandy loam
C - 34 to 46 inches: channery sandy loam
R - 46 to 50 inches: bedrock

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: 42 to 60 inches to lithic bedrock
Drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20
to 0.60 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Moderate (about 6.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: B
Ecological site: F148XY025PA - Moist, Triassic, Upland, Mixed Oak - Hardwood -
Conifer Forest
Hydric soil rating: No

Minor Components

Reaville
Percent of map unit: 8 percent
Landform: Hillslopes
Landform position (two-dimensional): Summit, footslope
Landform position (three-dimensional): Interfluve, base slope
Down-slope shape: Concave, linear
Across-slope shape: Concave, linear
Hydric soil rating: No
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LaD—Lansdale loam, 15 to 25 percent slopes

Map Unit Setting
National map unit symbol: 16sm
Elevation: 70 to 1,000 feet
Mean annual precipitation: 40 to 55 inches
Mean annual air temperature: 48 to 55 degrees F
Frost-free period: 160 to 200 days
Farmland classification: Not prime farmland

Map Unit Composition
Lansdale and similar soils: 92 percent
Minor components: 8 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Lansdale

Setting
Landform: Hillsides
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Residuum weathered from sandstone and/or residuum weathered
from conglomerate

Typical profile
Ap - 0 to 8inches: loam
Bt - 8 to 34 inches: channery sandy loam
C - 34 to 46 inches: channery sandy loam
R - 46 to 50 inches: bedrock

Properties and qualities
Slope: 15 to 25 percent
Depth to restrictive feature: 42 to 60 inches to lithic bedrock
Drainage class: Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20
to 0.60 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Moderate (about 6.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: B
Ecological site: F148XY025PA - Moist, Triassic, Upland, Mixed Oak - Hardwood -
Conifer Forest
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Hydric soil rating: No

Minor Components

Reaville
Percent of map unit: 8 percent
Landform: Hillslopes
Landform position (two-dimensional): Summit, footslope
Landform position (three-dimensional): Interfluve, base slope
Down-slope shape: Concave, linear
Across-slope shape: Concave, linear
Hydric soil rating: No

RaB—Readington silt loam, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 2w05x
Elevation: 70 to 950 feet
Mean annual precipitation: 38 to 55 inches
Mean annual air temperature: 43 to 57 degrees F
Frost-free period: 170 to 240 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Readington and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Readington

Setting
Landform: Hills
Landform position (two-dimensional): Backslope, footslope
Landform position (three-dimensional): Head slope, side slope, base slope
Down-slope shape: Concave, linear
Across-slope shape: Concave, linear
Parent material: Triassic colluvium derived from shale and siltstone and/or triassic
residuum weathered from shale and siltstone

Typical profile
Ap - 0to 10 inches: silt loam
Bt1 - 10to 17 inches: silt loam
Bt2 - 17 to 34 inches: silty clay loam
Btx - 34 to 48 inches: clay loam
C - 48 to 58 inches: channery silt loam
R - 58 to 68 inches: bedrock

Properties and qualities
Slope: 3 to 8 percent
Surface area covered with cobbles, stones or boulders: 0.0 percent
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Depth to restrictive feature: 20 to 36 inches to fragipan; 40 to 60 inches to lithic
bedrock

Drainage class: Moderately well drained

Runoff class: Low

Capacity of the most limiting layer to transmit water (Ksat): Very low (0.00 in/hr)

Depth to water table: About 18 to 36 inches

Frequency of flooding: None

Frequency of ponding: None

Available water supply, 0 to 60 inches: Moderate (about 6.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: C
Ecological site: F148XY025PA - Moist, Triassic, Upland, Mixed Oak - Hardwood -
Conifer Forest
Hydric soil rating: No

Minor Components

Abbottstown
Percent of map unit: 5 percent
Landform: Hillslopes
Landform position (two-dimensional): Footslope, toeslope
Landform position (three-dimensional): Head slope, base slope
Down-slope shape: Concave, linear
Across-slope shape: Linear, concave
Hydric soil rating: No

Reaville
Percent of map unit: 5 percent
Landform: Depressions
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Base slope
Down-slope shape: Linear
Across-slope shape: Concave
Hydric soil rating: No

Penn
Percent of map unit: 5 percent
Landform: Ridges
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Interfluve, side slope
Down-slope shape: Convex
Across-slope shape: Linear
Hydric soil rating: No

UaB—Ungers loam, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 16th
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Elevation: 250 to 1,500 feet

Mean annual precipitation: 36 to 50 inches

Mean annual air temperature: 46 to 57 degrees F
Frost-free period: 160 to 200 days

Farmland classification: All areas are prime farmland

Map Unit Composition
Ungers and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Ungers

Setting
Landform: Mountain slopes
Landform position (two-dimensional): Shoulder, backslope
Landform position (three-dimensional): Mountainflank
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Residuum weathered from sandstone and siltstone

Typical profile
H1 -0 to 11 inches: loam
H2 - 11 to 40 inches: gravelly sandy clay loam
H3 - 40 to 60 inches: very channery sandy loam
H4 - 60 to 64 inches: bedrock

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: 40 to 80 inches to lithic bedrock
Drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.60 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Moderate (about 6.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: B
Ecological site: F148XY025PA - Moist, Triassic, Upland, Mixed Oak - Hardwood -
Conifer Forest
Hydric soil rating: No

Minor Components

Penn
Percent of map unit: 7 percent
Hydric soil rating: No

Readington
Percent of map unit: 5 percent
Hydric soil rating: No
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Bucks
Percent of map unit: 3 percent
Hydric soil rating: No

UaD—Ungers loam, 15 to 25 percent slopes

Map Unit Setting
National map unit symbol: 16tk
Elevation: 250 to 1,500 feet
Mean annual precipitation: 36 to 50 inches
Mean annual air temperature: 46 to 57 degrees F
Frost-free period: 160 to 200 days
Farmland classification: Not prime farmland

Map Unit Composition
Ungers and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Ungers

Setting
Landform: Mountain slopes
Landform position (two-dimensional): Shoulder, backslope
Landform position (three-dimensional): Mountainflank
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Residuum weathered from sandstone and siltstone

Typical profile
H1 - 0to 9 inches: loam
H2 - 9 to 40 inches: gravelly sandy clay loam
H3 - 40 to 60 inches: very channery sandy loam
H4 - 60 to 64 inches: bedrock

Properties and qualities
Slope: 15 to 25 percent
Depth to restrictive feature: 40 to 80 inches to lithic bedrock
Drainage class: Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.60 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Moderate (about 6.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4e
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Hydrologic Soil Group: B

Ecological site: F148XY025PA - Moist, Triassic, Upland, Mixed Oak - Hardwood -
Conifer Forest

Hydric soil rating: No

Minor Components

Penn
Percent of map unit: 7 percent
Landform: Hillslopes
Landform position (two-dimensional): Shoulder, backslope
Landform position (three-dimensional): Nose slope, side slope
Down-slope shape: Convex, linear
Across-slope shape: Linear, convex
Hydric soil rating: 