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Dear Gary:

In accordance with our Agreement dated June 6, 2016, Geo-Technology Associates,
Inc. (GTA) has performed a preliminary on-site wastewater suitability evaluation for the
proposed residential subdivision, located on the Crebilly Farm property in Westtown
Township, Chester County, Pennsylvania. In accordance with direction from Toll Brothers,
Inc., this evaluation is based on a 250 gallon per day design wastewater flow rate for each
proposed residential unit, including for the purposes of groundwater mounding analysis,
preliminary area requirements for drip irrigation, etc. The results of field testing and analysis
associated with the preliminary evaluation are summarized in the attached report.

We appreciate the opportunity to have been of assistance to you on this project. Should
you have questions, please contact the undersigned at (410) 515-9446.

Sincerely,
GEO-TECHNOLOGY ASSOCIATES, INC.

Paul S. Scott, P.
Vice Pregident
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REPORT OF PRELIMINARY
ON-SITE WASTEWATER FEASIBILITY EVALUATION

CREBILLY FARM
WESTTOWN TOWNSHIP, CHESTER COUNTY, PENNSYLVANIA
MARCH 2017

1.0 INTRODUCTION

This Report presents the results of our preliminary on-site wastewater evaluation

performed on the Crebilly Farm property (site) located immediately northwest of the intersection
of West Street Road and Wilmington Pike in Westtown Township, Chester County,
Pennsylvania. Geo-Technology Associates, Inc. (GTA) understands that Toll Brothers is
considering the purchase of the subject site for construction of a residential community, and is

also considering potential service via an on-site community wastewater disposal system.

The gross site area is approximately 322.4 +/- acres. GTA was provided with two concept
plans designated Plan B and the Overall Open Space Plan (Site Plan), prepared by Eastern States
Engineering (ESE). The concept plans indicate the two alternate layouts of the subdivision and
stormwater management areas. The proposed subdivision will be a mix of estate/executive lots,
executive/courtyard lots, and carriage homes. According to the concept plans, the house totals may
range from 317 (Site Plan) to 397 (Plan B) units. The plans included boundary information,
potential lot and roadway configuration, and the locations of the proposed stormwater management
facilities. Proposed and existing grades and utility locations were not provided for our review at

the time this Report was prepared.

In conjunction with the proposed development, GTA was retained to perform a
preliminary on-site wastewater evaluation at the northwestern portion of the project site
(evaluated area). The preliminary evaluation included test pit exploration, soil profile
evaluation, infiltrometer testing, soil borings, preliminary hydraulic testing of soil borings, water
quality evaluation and mounding analysis. Preliminary conclusions and recommendations
provided herein regarding the suitability of soil and groundwater conditions for on-site
wastewater disposal were derived from analysis of field and laboratory data, and review of the

previously referenced concept plans. In conjunction with the area-specific wastewater evaluation
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at the northwestern portion of the site, GTA also reviewed published information and the results
of GTA’s previous geotechnical evaluation, for preliminary evaluation of general feasibility at

the site.

2.0 SITE AND EVALUATED AREA DESCRIPTION AND INFORMATION
REGARDING POTENTIAL ON-SITE WASTEWATER DISPOSAL

2.1 Site Description

The subject site is located northwest of the intersection of Wilmington-West Chester Pike
(Route 202) and West Street Road (Route 926), in Westtown Township, Chester County,
Pennsylvania, as shown on the Site Location Map, Figure 1, included in Appendix A.
Specifically, the subject site is comprised of eleven lots, identified as Tax Parcels 67-4-029,
67-4-029.1 through 67-4-029.4, 67-4-030 through 67-4-033, 67-4-033.1, and 67-4-134, totaling
approximately 322.4 +/- acres. At the time the field exploration was performed, the subject site
was primarily an undeveloped property containing a few single-story and two-story residential
structures, barns, stables, and horse training facilities in the central and western portions of the
site. The site also contained asphalt paved and gravel driveways and various utilities associated
with the existing structures. GTA understands that there were residential structures on the
eastern portion of the site that were demolished. Remnant slabs and demolition debris were
present on this portion of the site at the time our field exploration was performed.

The site topography is generally gently to steeply sloping, with surface drainage
generally directed toward Radley Run and the unnamed tributaries to the south and west.
Ground surface elevations range from approximately elevation (EL) 380 in the southeast corner
of the site, near the residential structure located adjacent to the intersection of West Street Road
and Wilmington-West Chester Pike, to approximately EL 250 in the southwest portion of the
site, near Radley Run. Ground surface elevations were based on Google Earth Imagery from
2011 and limited survey data and should be considered approximate. A stream, identified as
Radley Run, is located in the southwest portion of the site near the farm entrance. Additionally,
unnamed tributaries to Radley Run are situated at the southern-central and northwestern portions

of the site.
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2.2 Description of Proposed Wastewater Disposal Areas

GTA was directed by Toll Brothers to evaluate an approximate 32-acre area located at
the northwestern corner of the site (evaluated area). The evaluated area is indicated on the Test
Pit and Observation Hole Location Plan, attached to this Report in Appendix A. The Overall
Open Space Plan (Site Plan; attached in Appendix A), prepared by ESE and dated October 7,
2016 depicts the overall site area and the 317 residential unit layout. Proposed wastewater
disposal areas are indicated on the Site Plan, and total approximately 25.5 acres in area; two
relatively large disposal areas are indicated at the northwestern and southeastern portions of the
site, with two smaller areas shown at the east-central portion. At the time of the preliminary
evaluation the evaluated area was under soybean crop cover and GTA was instructed to perform
all exploration and testing outside of the soybean crop area. Thus, the test pits and soil borings
used to evaluate the potential disposal area were generally outside of, or on the margins of the
area. Based on topographic information provided by ESE, the evaluated area is situated over a
ridgeline/topographic divide, with about half to two thirds of the area sloping to the southeast
and toward the immediately adjacent unnamed tributary to Radley Run, and the other portion

sloping to the northwest and toward another unnamed tributary (off-site) to Radley Run.

2.3 Proposed Wastewater Flows and Potential System Types

Based on discussions with Mr. Andrew Semon of Toll Brothers, this evaluation was
performed assuming wastewater flows for the proposed 317 residential units and two community
centers, as well as a scenario including 397 residential units with the aforementioned community
centers. In accordance with direction from Toll Brothers, Inc., this evaluation is based on a 250
gallon per day (gpd) design wastewater flow rate for each proposed equivalent dwelling unit
(EDU), including for the purposes of groundwater mounding analysis, preliminary area
requirements for drip irrigation, etc.  Also, based on information provided to GTA by Toll
Brothers, the flows associated with each community center is 750 gpd, or 3 EDUs. Thus, the
potential wastewater flows assumed in this Report for the 317 (Site Plan) and 397 (Plan B)
residential unit scenarios are 80,750 and 100,750 gpd, respectively. GTA understands that each
of the development concept plans, i.e., the Site Plan and Plan B, are proposed to be served by an

on-site community drip irrigation wastewater treatment and disposal system.
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Options for wastewater disposal systems at the site may include spray irrigation, drip
irrigation and deeper bed-type systems, depending upon wastewater flows and suitability of site
conditions.  Spray or drip irrigation systems may be used to apply up to a maximum 2-inches
per week of wastewater per acre of suitable area. Storage is required for winter months when
wastewater cannot be applied via spray irrigation. For the maximum application rate of 2-inches
per week, 30 or more acres may be necessary for an initial spray irrigation system, not including
storage area. Depending upon site conditions and based on information provided in the
Treatment and Dispersal Packages Design Manual prepared by the American Manufacturing
Company and dated March 1999, initial system area requirements for a drip irrigation system
may be 20 acres or more, not including storage area or infrastructure. Bed type systems
generally require less area but due to the greater concentration of wastewater, groundwater
mounding is effectively enhanced and can be more challenging to large system implementation,

depending upon site conditions.

It is noted that there are many PADEP design and system siting requirements for each of
the aforementioned systems which may influence the size and practicable implementation of the
systems. Refer to the PADEP Manual for Land Application (October 15, 1997) and PADEP Code
Chapter 73 for additional information. Some of the requirements include setbacks that may be 100
feet (e.g., from property lines); avoidance of slopes greater than 25 percent, etc. For existing
potable water supply wells the required horizontal isolation distance is indicated as 100 feet.

Based on discussions with PADEP personnel, the PADEP does not require a replacement

area for a large system. However, through the planning process the local municipality or
controlling authority as applicable may require a replacement area to be held in reserve.

3.0 SOILS AND HYDROGEOLOGY

3.1 Soils

According to the U.S. Department of Agriculture (USDA) web soil survey, the soils
underlying the site are mapped as the Glenville silt loam (GIB, GIC), Glenelg silt loam (GgB,
GgC), Chester silt loam (CdB), Baile silt loam (Ba), Codorus silt loam (Co), Gaila silt loam
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(GaD) and Hatboro silt loam (Ha) series soils. The Glenelg, Chester and Gaila series soils are
described as being well-drained, with depths to the water of more than 6 feet and a depth to
bedrock generally ranging from 60 to 120 inches. The evaluated area of the site for potential
on-site wastewater disposal appears to be underlain primarily by the Glenelg and Chester soils. A
map indicating soil types at the site based on USDA information is attached to this Report in

Appendix B.

The Glenville and Codorus series soils are described as being moderately well-drained,
with depths to the water of approximately 6 to 36 inches and a depth to bedrock generally
ranging from 15 to 99 inches. The Baile and Hatboro series soils are described as being
poorly-drained, with depths to the water of approximately 0 to 6 inches and a depth to bedrock
generally ranging from 60 to 99 inches. These soils were typically mapped in the low lying

areas. Refer to the publications for additional information.

3.2 Hydrogeology

According to The Preliminary Bedrock Geologic Map of a Portion of The Wilmington 30-
by 60- Minute Quadrangle, Southeastern Pennsylvania, published by Pennsylvania Department of
Conservation and Natural Resources (2005), the subject site is primarily situated within the
Glenarm Wissahickon formation of the Piedmont Physiographic Province. Specifically, the map
indicates that the majority if the site is underlain by the Doe Run schist which is identified as
garnet-staurolite-kyanite pelitic schist with abundant biotite and muscovite. The residual soils
resulting from the weathering of the parent bedrock of the Doe Run schist can result in low
plasticity silts and clays transitioning to non-plastic sands with lesser percentages of silt and clay.
These materials generally become increasingly stiff or dense with depth; although, differential

weathering can often result in softer zones within otherwise very dense weathered rock material.

The above-referenced bedrock geology map also indicates that a small portion of the site
along the western property boundary may be underlain by Ultramafic rock, which is described as
primarily serpentinite containing magnesium-rich rocks derived from pyroxenite and peridotite.
The residual soils resulting from the weathering of the parent bedrock of the Ultramafic rock can

result in high plasticity soils with low unit weights. The Ultramafic rock does not appear to be
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mapped within the evaluated area for potential on-site wastewater disposal.

The Geohydrology of Southeastern Pennsylvania, published by the USGS in 2002,
indicates median hydraulic conductivity (K) values of 0.25, 0.55 and 1.0 for three schist
members of the Wissahickon Formation. In GTA’s experience with hydraulic testing of residual
soils of the Wissahickon, K-values have generally ranged from about 0.5 to 2 ft/day, although in

some instances values have been lower or higher.

4.0 SUBSURFACE EXPLORATION AND INFILTROMETER TESTING

Subsurface exploration and infiltrometer testing was performed on July 27, 2016, to

preliminarily evaluate the soil conditions for accommodation of a large community wastewater
disposal system. The exploration/testing included excavation of 10 test pits by R. Keating and
Sons, Inc., using a rubber-tire backhoe at the approximate locations depicted on the Test Pit and
Observation Hole Location Plan (Plan), attached to this Report in Appendix A. As previously
noted, at the time of the preliminary evaluation the evaluated area was under soybean crop cover
and GTA was instructed to perform all exploration and testing outside of the soybean crop area.
Thus, the test pits used to evaluate the potential disposal area were generally outside of, or on the
margins of the proposed disposal area. Thus, these results are preliminary and it will be
necessary to perform additional soil evaluation within the proposed disposal area. GTA
subcontracted the services of DelMarva Environmental, Inc. (DEI) for assistance with
preliminary detailed soil profile evaluation and infiltrometer testing performed by a Certified
Professional Soil Scientist/Soil Classifier. Please see the report prepared by DEI for the site,
attached to this Report in Appendix B, for additional details regarding the results of the

preliminary detailed soil profile evaluation and infiltrometer testing.

The test pits were excavated to depths ranging from approximately 7 to 14 feet below the
existing ground surface (ft bgs). Groundwater was encountered in Test Pit TP-438 at a depth of
approximately 12 ft bgs. Mottling, which may be an indicator of seasonally saturated (possibly
perched water) soil conditions, was observed within test pits TP-437, TP-438, and TP-440 at
about 2.5 ft bgs. It is noted that these three test pits are situated at relatively low topographic

settings in the evaluated area, and within about 100 feet of the stream.



Report of Preliminary On-Site Wastewater Evaluation Crebilly Farm
March 2017 GTA Project No. 161348

Single ring infiltrometer tests were conducted within Test Pits TP-435, TP-441, and
TP-443 on July 28, 2016. Two tests were conducted in each test pit within horizons that
potentially represent the most hydraulically restrictive soil material. Infiltration rates ranged from
8.6 minutes per inch (mpi) at a depth of 20 inches below the ground surface (in bgs) in TP-441,
to 240 mpi at a depth of 18 in bgs in TP-435. Percolation tests were also performed in TP-435
and TP-441 at respective depths of 43 and 48 in bgs. Percolation rates for TP-435 and TP-441
were estimated at 10.7 and 18.7, respectively. For more information regarding infiltration and
percolation test rates and this preliminary soil evaluation, see the DEI report attached in

Appendix B of this Report.

5.0 SOIL BORING DRILLING AND HYDRAULIC TESTING
Four soil borings, identified as OH-1 through OH-4, were drilled by GTA on August 9,

2016. The borings were drilled by making use of a truck-mounted hollow-stem auger rig. The
borings were drilled at the locations indicated on the Plan, attached in Appendix A. Boring
OH-1 was drilled to a depth of about 44.3 ft bgs, and had a static water level of approximately
16.12 ft bgs. Boring OH-2 was drilled to a depth of about 33.4 ft bgs, and had a static water
level of approximately 4.31 ft bgs. Boring OH-3 was drilled to a depth of about 35.2 ft bgs, and
had a static water level of approximately 11.03 ft bgs. Boring OH-4 was drilled to a depth of
about 38.1 ft bgs, and had a static water level of approximately 12.4 ft bgs. Temporary PVC
casing and perforated piping was installed within the borings to facilitate water level

measurement and preliminary hydraulic testing.

Preliminary hydraulic testing was performed to facilitate preliminary estimation of
hydraulic properties of subsurface materials encountered by borings OH-1 through OH-4. Slug
tests were performed within OH-1 through OH-4 by rapidly lowering and removing cylindrical
slugs composed of stainless steel into and out of each boring, causing water level displacement.
Changing groundwater levels were measured using a Solinst Levelogger pressure transducer,
supplemented with manual hand measurements via a Solinst Model 101 water level meter. A
barologger was used to measure barometric pressure changes during the testing period.
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Test data obtained were barometrically compensated and reduced for input to analytical
models for hydraulic conductivity (K) estimation. The Aqgtesolv program was used to analyze
hydraulic test data, resulting in K-value estimates ranging from approximately 0.5 to 1.2 ft/day
for borings OH-1, OH-2, and OH-3. It is noted that the water level response at OH-4 was
anomalously slow (essentially no measureable water level change); this location was excluded

from our analysis. Hydraulic test results are attached to this Report in Appendix C.

6.0 GROUNDWATER SAMPLING

GTA performed groundwater quality sampling and analysis within observation holes

OH-1 through OH-4 on August 10, 2016. Samples were collected and analyzed for nitrate,
nitrite, and TKN. Submersible pumps were deployed within each sampled observation hole, and
utilized to purge groundwater prior sampling. Field measurements of pH, temperature and
conductivity were collected during purging. The samples were collected after approximately 3
well volumes of groundwater were evacuated from the wells and the groundwater temperature,
electrical conductance, and pH appeared to have stabilized, or, in the case of OH-4, after the
boring was pumped to effective dryness and allowed to recover. The laboratory results of the
groundwater quality monitoring within observation holes OH-1 through OH-4 are attached to

this report in Appendix D.

The samples were decanted directly into laboratory-cleaned sampling containers, and
each sample container was placed on ice immediately after filling, and remained so until delivery
to the laboratory. The groundwater samples were transported to SGS Accutest for analysis, with
completed Chain of Custody documentation.

TKN and nitrite concentrations were either not detected or were detected at
concentrations of about 0.5 mg/L or less. Nitrate concentrations ranged from about 5.4 mg/L to
6.4 mg/L at locations OH-1, OH-2 and OH-3, and at OH-4, a relatively low concentration of
0.5 mg/L was detected.  Nitrate concentrations for all locations were below the USEPA
Maximum Contaminant Level (MCL) of 10 mg/L. Concentrations of nitrate below the MCL

may allow for some flexibility in treatment requirements.
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7.0 INFORMATION FROM GTA’'S PRELIMINARY GEOTECHNICAL
EXPLORATION

GTA performed a preliminary geotechnical exploration of the site, the results of which

are summarized in GTA’s Report of Preliminary Geotechnical Exploration, dated August 2016
(GTA, 2016). The exploration included the drilling of 40 soil borings, the excavation of 22 test
pits and the performance of 13 infiltrometer tests. In agreement with the published geology, the
test borings and test pits typically encountered surficial topsoil underlain by residual soils
consistent with the Wissahickon Formation throughout the maximum depths explored. Below
the topsoil and/or existing fill, the preliminary borings and test pits encountered fine-grained
residual soils visually classified as silts and clays with lesser percentages of sand and rock
fragments to depths of approximately 2 to 9% feet blow existing grades. Underlying the fine-
grained soils, the borings and test pits typically encountered granular residual soils visually
classified as silty sand with varying amounts of rock fragments, generally transitioning into
highly weathered rock. At several locations the drill rig was able to auger through the weathered
rock. Auger refusal was not encountered to the explored depths. Highly weathered rock was
also identified at some test pit locations at depths of approximately 7 to 10% feet below ground

surface.

Uncorrected SPT N-values for the encountered surficial fine-grained soils ranged from 2 to
14 blows per foot (bpf), averaging 6 bpf, indicating these soils are generally medium stiff. The
uncorrected N-Values for the granular materials ranged from 4 to 50, averaging 16, which
indicates the soils were generally medium dense. The silty sands generally transformed into highly
weathered rock materials with uncorrected N-values of 50 or more blows per increment. Hard
augering and excavation difficulties were also experienced in the highly weathered rock at depths

ranging from about 5 to 13 feet below existing grades and as indicated on the logs in GTA (2016).

Groundwater was observed at 11 of the exploration locations at depths ranging from about
4.4 to 12.9 feet below the ground surface, corresponding to elevations ranging from approximately

EL 302 to 337. The remaining test locations were dry to their cave-in or termination depths.
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Groundwater levels were recorded during the exploration and again prior to backfilling the
exploration holes. Most of the test borings were left open to collect 24-hour groundwater
measurements; however, test borings conducted within the horse pastures and the test pits were
backfilled upon completion for safety considerations. The observed water levels in the higher
areas of the site are likely perched water trapped in sandy lenses over dense weathered rock. Water
levels encountered in the exploration locations in the low lying areas are considered to be the
seasonal water table. It should be noted that fluctuations of ground water levels of several feet
typically occur seasonally with variations in precipitation and runoff. During the wet season of the
year (late winter/early spring) groundwater or “perched” water conditions can develop locally
within existing granular soils above the less permeable layers such as the very dense weathered
rock and/or bedrock surface. Refer to the GTA (2016) for additional information.

Thirteen proposed stormwater management (SWM) facility locations were evaluated for
infiltration potential of the underlying soils. Single-ring infiltrometer tests were performed within
holes offset from Test Pits TP-1 through TP-13. The test depths were established to maintain a

minimum of 3 feet of separation between the test elevations and hydraulically limiting zones.

The testing consisted of seating an open-bottom 12-inch diameter casing approximately
4 inches into the hand-trimmed subgrade soils. The holes were then pre-soaked, and water level
measurements were taken with time until a steady state condition was observed. The tests were
conducted for approximately 2 hours, and the unfactored steady-state values recorded over the
last 1-hour time period were about 1 to 2 inches per hour (in/hr) for 8 of the locations, 4 in/hr for
one location, 0.5 in/hr for 2 locations and no discernable movement of water level for
2 locations. It should be noted that infiltration rates can vary widely with variations in soil

texture and gradation. See GTA (2016) for more information including test locations.

8.0 GROUNDWATER MOUNDING ANALYSIS

A groundwater mounding analysis (GMA) for the proposed wastewater flows at the site

was performed by simulating groundwater flow and the potential mounding effects due to

introduction of the proposed flows to the water table. As previously mentioned, the proposed

10
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wastewater flows for the site are estimated at approximately 80,750 gpd (317 residential units)
for the proposed development, up to 100,750 gpd (if 397 units were proposed). The model
construction details and results of the GMA are summarized herein.

8.1 Groundwater Flow Model

The mounding analysis was performed by utilizing the MODFLOW program, developed
by M. McDonald and A. Harbaugh, and incorporated into Visual MODFLOW, Version 4.1 by
Waterloo Hydrogeologic, Inc. A MODFLOW model of the site, with grid dimensions of 6,000
by 4,000 feet, and 50- to 100-foot grid spacing, was constructed. Two layers were incorporated
into the model to represent the unconsolidated overburden and upper portion of the underlying
crystalline rock. A saturated thickness of approximately 40 feet was assumed in the model for
the overburden (Layer 1) and the upper approximate 150 feet of the underlying rock was
simulated as Layer 2. Model parameters included K-values of approximately 0.75 ft/day and

0.55 ft/day input for Layerl and 2, respectively.

No-flow boundaries were assigned to the north to represent an apparent groundwater flow
divide associated with a topographic divide, and the drain package was used to simulate Radley
Run to the west and its tributaries that flank the evaluated area to the north and south. River
segments were assigned elevations based on the USGS Westchester Topographic Quadrangle
(USGS, 2016). An initial recharge value of 0.0019 ft/day (USGS WRI 93-4055) was specified
for the entirety of the model, based on approximately 20 percent of precipitation (40 inches per

year) recharging the groundwater table.

The largest two of the four proposed disposal areas indicated on the Site Plan are
separated by streams (hydraulic barriers) and over 3,400 feet of distance; no hydraulic
communication between these two disposal areas when is anticipated.  In like manner, the
remaining two smaller disposal areas indicated on the Site Plan are also isolated. In order to
provide a conservative evaluation of mounding potential in any one of these four disposal areas,
the largest area with the highest potential inflows was selected for simulation, i.e., the evaluated
area at the northwest portion of the site, where based on area proportionality about 50% of the

total flows associated with the 317 and 397 unit scenarios may be directed. Thus, about 40,000

11
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and 50,000 gpd of the respective total 80,750 (317 unit) and 100,750 (397 unit) gpd flows were
input to the simulated, evaluated area at the northwestern portion of the site.  Groundwater
mounding in the other three proposed disposal areas is expected to be lower due to lower flows;

therefore inflows to these other areas were not simulated.

8.2 Model Runs and GMA Results

A steady state simulation was performed without the simulated wastewater influx in order
to obtain a set of initial heads for the transient simulation. Transient simulations were then
performed, incorporating the flows associated with 317 and 397 unit scenarios (see Section 8.1)
over a 10-year stress period. The simulated wastewater flows were evenly distributed over the
disposal area and added to the applicable natural recharge rate for each area. The transient

mound-height estimation maps are attached to this Report in Appendix E.

Based on the GMA results, the simulated 10-year, maximum groundwater mound heights
beneath the proposed disposal area are approximately 10 and 12 feet for the respective 317 and
397 unit scenarios, tapering to less than two feet toward the unnamed stream tributaries.
Generally, GTA understands that an approximate 2 to 4 foot treatment zone is required to be
maintained below the wastewater disposal system, depending upon design limitations and
regulatory evaluation. Observed groundwater levels in the evaluated area ranged from about 4 ft
bgs at OH-2 within about 100 feet of the stream to about 16 ft bgs about 400 feet upslope of the
stream at OH-1 (see the Test Pit and Observation Hole Location Plan in Appendix A for surface
elevations). Location OH-1, with the observed groundwater depth of about 16 ft bgs is the
nearest Observation Hole to the disposal area proposed at the northwestern portion of the site. It
appears based on the results of this evaluation, including this mounding analysis, that the
required treatment zone beneath the system can be maintained for areas of relatively high
topographic elevation with groundwater level depths such as observed at Location OH-1.
Considering the potential for seasonal groundwater levels to rise several feet from the levels
observed, a groundwater mound of similar height and extent to that simulated for this
preliminary evaluation may impinge on a required 4-foot treatment zone for a drip irrigation
system in a relatively low-lying area, e.g., relatively near to the stream adjacent to the evaluated

area.
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9.0 CONCLUSIONS AND RECOMMENDATIONS

Based upon the results of this preliminary evaluation, it is our opinion that on-site

wastewater disposal of the proposed flows is feasible for implementation at the site; additional
soil and hydrogeologic evaluation will be necessary to evaluate the required size and
configuration of the initial system, and the required area for initial system accommodation.
Based on the results of our preliminary evaluation (see additional conclusion information in the
following paragraphs), it appears that an area with suitable subsurface conditions totaling
approximately 25.5 acres —the combined acreage which is shown on the proposed Site Plan -
would be sufficient to accommodate the proposed flows via a drip irrigation system. It is again
noted that with the exception of one location in a drainage swale at the central portion of the
approximate 32-acre evaluated area, the preliminary wastewater exploration/testing locations
were either on the margins or outside of the proposed evaluated area due to instructions to avoid

crop damage.

It is noted that there are many PADEP design and system siting requirements for drip
irrigation systems which may influence the size and practicable implementation of the systems.
Based on discussions with PADEP personnel, the PADEP does not require a replacement area
for a large system. However PADEP personnel indicated that through the planning process a
local municipality or controlling authority, as applicable, may require additional area for system
replacement/repair to be established at a site.

Based on the test pits excavated for this evaluation, the observed depths to limiting
conditions such as groundwater or rock and the drainage characteristics (soils appeared generally
to be well drained) appeared to be generally favorable for wastewater disposal.
Infiltration/percolation rates were variable, with generally suitable rates observed at two
locations at multiple depths, and relatively very slow rates observed at a third tested location.
For GTA’s (2016) preliminary geotechnical evaluation, 9 of 13 infiltration test rates resulted in
infiltration rates that appear generally favorable for wastewater disposal, while four of the results

appear marginal to unsuitable.
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The residual soils appear to be relatively deep at the locations of the soil borings, with
borings ranging in depth from about 33 to 44 ft bgs; groundwater depths at the borings ranged
from about 4 to 16 ft bgs. It is noted that topographically higher portions of the evaluated area,
such as the topographic knob at the central portion, may be associated with relatively shallow
rock. Groundwater levels may rise by several feet seasonally relative to depths observed for this

preliminary evaluation.

The residual soils/highly weathered rock at the site appears to be relatively dense and
potentially relatively low in permeability, based on field observations for the four borings at/near
the evaluated area, and the soil borings performed for the preliminary geotechnical evaluation at
the site (GTA, 2016). Hydraulic testing results for the preliminary wastewater evaluation within
three of the four tested soil borings resulted in relatively low K-values, but generally within the
range of residual soil K-values in GTA’s experience for the Wissahicken. One of the tested
locations was associated with anomalously slow water level response to testing, and potentially a
relatively low K-value. It is possible that this location from a hydraulics testing standpoint, was
adversely influenced by borehole smearing/skin effects during the drilling process, or that the
materials at that location are relatively dense and of low permeability. Hydraulic test results were

variable.

The preliminary groundwater mounding analysis for this evaluation indicated potential
groundwater mound heights, after 10 years of continuous operation at the proposed flow rates, of
up to 10 (317 units) to 12 (397 units) feet at the central portion of the simulated system, tapering
toward the margins. Depending on the configuration of the groundwater table in the vicinity of a
proposed disposal area a groundwater mound of similar height and extent to that simulated for this
preliminary evaluation may impinge on the required treatment zone beneath a shallow system such
as a drip irrigation system.  This potentially would result in the necessity of a reduction of flows,
or reconfiguration/splitting of system flows. The splitting of flows such that they are directed to
hydraulically discrete portions of the site, separated by relatively great distances, as is indicated on
the Site Plan should substantially reduce groundwater mounding potential relative to a system

where all wastewater flows for the site are concentrated into one area. Systems installed such that
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they straddle topographic/groundwater divides in applicable areas can also reduce the potential for

groundwater mounding.

Depending upon the type of system that is selected for implementation for the site, e.g.,
drip irrigation, spray irrigation or subsurface bed type systems, the testing requirements, area
requirements, storage requirements etc., will vary. For example, a spray irrigation system may
require more land than other types of systems for both the application area and for storage during
times of the year associated with low temperatures. However, mounding analysis requirements
may be relaxed for spray systems due to PADEP’s recognition that a large fraction of applied

waste water evapo-transpires, and never reaches the water table.

The following recommendations are included with respect to pursuit of a large on-site

wastewater disposal system for the site:

e Confirm/refine anticipated water usage/wastewater flows.

e Perform additional soils and hydrogeologic evaluation of area(s) proposed for
wastewater disposal.

e Considering land availability, practical site constraints and soil/hydrogeologic
conditions, select a system type for proposed implementation at the site.

e Engage the PADEP and other applicable agencies/governmental entities to review
the proposal and provide feedback on system configuration, proposed flows,
potential requirements such as replacement area, etc.

e The system should be configured such that it occupies topographically relatively high
areas that are suitable, and straddles topographic divides where applicable. The
system should be configured to avoid relatively low permeability and/or shallow

rock/groundwater areas as applicable.
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10.0 LIMITATIONS

This report, including all supporting test boring, test pit logs, field data, field notes,

laboratory test data, calculations, estimates, and other documents prepared by GTA in connection
with this project, has been prepared for the exclusive use of Toll Brothers pursuant to the
agreement between GTA and Toll Brothers, Inc., and in accordance with generally accepted soil
evaluation practice. No warranty, express or implied, is given herein. Use and reproduction of
this report by any other person without the expressed written permission of GTA and Toll

Brothers, Inc. is unauthorized and such use is at the sole risk of the user.

The analysis and recommendations contained in this report are based on assumed design
wastewater flows of 250 gpd per EDU/residential unit, and the data obtained from limited
observation and testing of the encountered materials, from locations that were generally outside
of the evaluated disposal areas. Thus the results, conclusions and recommendations provided
herein must be considered preliminary until additional exploration and testing is performed
within the proposed disposal area(s). Test borings and test pits indicate soil conditions only at
specific locations and times and only to the depths penetrated. They do not necessarily reflect
strata variations that may exist between the test pit locations. Consequently, the analysis and
recommendations must be considered preliminary until the subsurface conditions can be verified
by direct observation at the time of construction. If variations in subsurface conditions from
those described are noted during construction, recommendations in this report may need to be re-

evaluated.

In the event that any changes in the nature, design, or location of the facilities or lots are
planned, the conclusions and recommendations contained in this report should not be considered
valid unless the changes are reviewed and conclusions of this report are verified in writing. GTA
is not responsible for any claims, damages, or liability associated with interpretation of
subsurface data or re-use of the subsurface data or engineering analysis without the expressed
written authorization of GTA.
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The scope of our services for this preliminary evaluation did not include any
environmental assessment or investigation for the presence or absence of wetlands, or hazardous
or toxic materials in the soil, surface water, groundwater or air, on or below or around this site.
Any statements in this report or on the logs regarding odors or unusual or suspicious items or

conditions observed are strictly for the information of our Client.
This Report and the attachments are instruments of service. The subject matter of this
report is limited to the facts and matters stated herein. Absence of a reference to any other

conditions or subject matter shall not be construed by the reader to imply approval by the writer.

31161348 GEO-TECHNOLOGY ASSOCIATES, INC.
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SITE LOCATION MAP

TEST PIT AND OBSERVATION HOLE
LOCATION PLAN

SITE PLAN — OVERALL OPEN SPACE PLAN



SUBJECT
PROPERTY

Ve 4

Notes: (1) Layout was obtained from a Google Earth Imagery, dated October 7, 2011.

SITE LOCATION MAP
GEO-TECHNOLOGY ASSOCIATES, INC.

Geotechnical and Environmental Consultants

18 Boulden Circle, Suite 36 CREBILLY FARM

New Castle, Delaware 19720

(302) 326-2100 WESTTOWN TOWNSHIP

Fax (302) 326-2399 CHESTER COUNTY, PENNSYLVANIA

SCALE

NTS

DATE
AUG 2016

GOOGLE CMR 161348

DRAWN BY ‘ REVIEW BY ‘ JOB NO. ‘ FIGURE:
1




T T TR
- — = o /_1'&4_41_-——- i >

\_..-»__..--310--.._.---“"_,_.

LEGEND
. ' ' ' GEO-TECHNOLOGY ASSOCIATES, INC.
—— . —— o — 0" 50" 100 200 ’
EVALUATED AREA GEOTECHNICAL AND ENVIRONMENTAL CONSULTANTS TEST PlT AND OBSERVAT'ON HOLE
B PPROXIMATETEST PITLOCATION S BXHLL CORPORATE GENTER 0 LOCATION PLAN
TP-436 410-515-9446 CREBILLY FARM

FAX: 410-515-4895

‘ APPROXIMATE OBSERVATION HOLE LOCATION S C A L E . 1 L[ 2 0 0 ] WWW.GTAENG.COM

OH-2 ©2016 GEO-TECHNOLOGY ASSOCIATES, INC. Chester County, Pennsylvania

JOB NO. 31161348 | SCALE: 1"=200" I DATE: SEPTEMBER 2016 | DRAWN BY: GMM I REVIEW BY: PSSI FIGURE:

G:\GTA\31161348 - Crebilly Farm\plot\31161348-Site Plan.dwg


AutoCAD SHX Text
320

AutoCAD SHX Text
310

AutoCAD SHX Text
320

AutoCAD SHX Text
300

AutoCAD SHX Text
300

AutoCAD SHX Text
310

AutoCAD SHX Text
290

AutoCAD SHX Text
290


NMYa NOILdI40S3a Alva  |A3d
r ) [ ) N ey
VINVATASNNId ‘ALNNOD {3LSIHD ‘dIHSNMOL NMOLLSIM = w2 {p)
SO
8817G-€6¢-GT¢ :Xed =SS <
S osoz-v16-s1z oL BDUIABAING pue] ANV 4 A 1119340 galEEE [ <] .
=4 06T Vd ‘WeysIoH 3 & JEg)IO| °
== | P L s Buusaulbuz SIS A
= W ;s = ) :
Z X § peoy Jelfelqlo 0se Buiuue|d pue o .o 0
\\\\\\\\ \\_\§4>w¢¢\wmm/////// *ou| ‘syueynsuo 353 T £l 8 ~
.o G
N ) NV 1d 4d0VdS N4dO TIVHIAO ==z e lucllEs
\. J \_ \_ J& a > xz Jl nz
0 z
L o = S
oz < < N
N O < ”
SPEQ % 2 -
- o O < L Ll n L N
x5 < g O o 0o = 03 —
9= < < < — ) T m
FOs S 9 & = %) Z 4 o (g
25 8 9 n < < | < = o
82C Y % i 5 ] 3 o s | ES
OF 3 NS w - o — O RN
=5 L 9 a QO = < L L - =
@S o 3 o< < L m . z,
% A 5 < .. AW Z Z N ” L = )
e W ow TN N ©) o - z O :
g 22 8 of] D b z P 20 % &
Jo % g O 5 o a9 H o g < % £
gz o 20 =z TS o < = O oW <
5 4 9 o RE T Q 23 rd v
L xr o a © Z © o © o o
g8 L BE S : : 5
<| @ < 0 @) x “ xllaaaaan e 2
Al ¢ wWww w x TV | NVNVNVNVNVNY L
wh o b oxo, INUNVNINININ T
Z|x o <9 ) X S| I NYNYNYNUNININ =
W O w = o . X x YNNI O
o> @ = m L *x “lhaaaaaa -
—_— X X -
O|O o n < o xxxxx YNNI <
| | ||
| - | ) o lonBil_ o By
f Vs h 2 ) ,,-ﬂm ‘ B
| m e
/ uT\ -
—if _ ,,\\.,\,\\\
T ¢ » __
i 5 o | m |
™~ | ¢ | o \
D ol e\ [N et e i
\\\\  WILMINGTON PIKE ~SR202/SR322 |} _ I OGS [ 17 1) =l e e
\ il Bl SNt e bl L) o S b B - - _ - s ] \\L\|\ | . | ! Rl 1 ] _ j, 2
— | e - =T | | ; € ]
-Gy
= !
| | |
7 7
HiR- 8
|
| _ | @
! |
Tﬂﬁ : v i
|
%, O>DmWUW
Sty 07 06 G oY Colotols Vjoloolol) el 7 gf
¥o)
- ‘/O O i
b P W
° |

\
? LZ=a

~

~/
%>
{
|
>

~

~
IS

|
z : | l -
73] E SN VAN 1=
| INVNUNUNERYNVNDN AT | o2
LI \ S \aan.8pnn ~
G~ v J ».H«D A
g —_—— (WNVNUNAVNUNUN e &
s Ol JEB B WAVNN. NVNVNIN Idy=
> O ,pagan YN YNV 1] l
@u AAANE A A SASA L AN 1 /nmu)
o Nanzaan, NN S 1 ,&w
A A A AL ;Gj@ F—
vDDMDDD O N T N |
WNVNVTNVNVND. | | ,,

A A Za A

-

O
,’fi,i(
ml i

S ik

)

—

ACH
A
G

VA_ | -
. , i
- 1 g S |
Uk o - !
A | —
_7 O R |
1 RSN p\ | , |
i SR L j
If P AR
3 al BRIDLEWOOD.
= A ¥BlvD.
\ < : =S
il 3, 1 ,,,
i et 0 i
< | H
A %; I
o B Ly
| | % 34 8 |
— | |1 . &;, ; o
- d d 1 ,, e
* | 0)
~ _ & * ) —,W , ~Q\ D@@
© * , [ o N
o |1 I NG AR o
z Sl
3 * A P
10 | . URE: SRS
! ! % IR ﬂ
2 ! Go % —; ,
= ’ i AR 1
SUEIE gg <1 |
Sl I s e ~
1Olirs A AN
= 2 -/ NVNYNVNUNY NS AN
YNV NYNVNYNVNFNYN SO SRR -
21 | EQVNYNVNUNYY SNV N -
T | UNVNUNUNUNE-NUNUNUND. e lale
m 3 NAANDNNDLZYA DDA DL Lo~ \
= ’ ’ = NVNUNVNUNUNUNEWNUNUNUNUNDY R~ NN N W
- H EDDDDD&\MVDDDDD. ’ \ \ \
I NINVNVNVNVNY. §= I NUNINININD \ __ {
o \NDDBANLENALDD D, J \ : _
~ NAAAAAAAAALADL, AR , |
— NNAAANNNDNN L ,,,, |
© NAAAAAApT 77 -
= ) NVNYNINY= Ny -
‘ =1\ e
AN J
,,,/,
1 ¥ "
f N\ =
R S— VR | S— S
= 4@ NOQ ! | p—] x
Omvz ,\,‘/1 o S— .
- , , s Q
_ ) ; 14]
, ol il K -
| ol | | 3
,_‘ e N Bt i m
et R |
\,A, S , | . il ;W W
- 4 o— | i il
IECI R AR AN 1RIE
f o k | & ©
O] 1 XOZ, 1=
| | | b ,m
| i il 1F
,ﬁ ,;,7 -,;M
I I Ne)
Il s
/ i_f i
A4 IRHr Y
! " / —~ I
ﬁ e ~ { % it WO P b i
” N _ TN A AN DS A %ﬁ x_) XA,AJ * M % vv/,.,x w//n// Ny ,
N B NNV NNV S 4" w7 N Saky T
¥ AN AAAANLT AAAA] R x\\.@%f ARV R SR A 1R 1
| ] /X,DDDDDMDDDDA %_x_ﬂ vAx \ox %xxz/.z.nm::,,/
| | *\Joaanargiranny oK ___x AL AN g * LD x\y : # ¢
” o © S RENGY: < Y ek S A
OL W ey vr VY eaananganan Iy A N=ry )+ w Y #
f W-Rserea I / 2N - I (~& iRt
R e | W = pAAA UVDDDB\ I/, x N V\ " x\ Y //\x_f;, ”\
i1 | = Sun i i 2 o \ % p
| _IM_/ N AANAANTAAA [ [oox 7 x\\\ * ” < N , .\
| o { f b ¢
O w_/ : ,
2 :m
ol Oy \Lj, 7
-
NoRE § ./
N X
R &) ﬂw; w/
T — AN O 0] [
T — J,,ﬁlvfk Q, | |
- -t 1R
J/////,/,%/D/,/@u, 'V_/I/
o @ | TS ‘
) NG
& @ , S .
| R
o. o)
0] o M,
ORI
ﬁ\\a\@ ] o
; o g
Ke! %fm
P ©
- o P

, e gy FaRce N ~M G ey o © ,, 1

Nd 0£:1 910Z/L1/01—196u8189—-OMAIOVAISNIJO—S—0S0V\SONMVEG\LJICONI\ NIV ATUEINO-0S0¥\ VINVAUSNNIA\SLOIPONA\ N
aLo°3sa



APPENDIX B

WEB SOIL SURVEY — SOILS MAP

DELMARVA ENVIRONMENTAL—
PRELIMINARY SOIL INVESTIGATION
REPORT
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D ELMAR VA - Soil, Water, And Environmental Consulting

ENWRONMENTA L, Inc.

PRELIMINARY SOIL INVESTIGATION REPORT
for
CREBILLY FARM
Chester County, Pennsylvania
JULY 2016

INTRODUCTION:

Delmarva Environmental, Inc. has performed a Preliminary Soil Investigation for the above referenced property
located on the north side of East Street Road (Route 926) between South New Road and Old Wilmington Pike (Route 202)
in Chester County, Pennsylvania, A limited area was evaluated for a proposed community on-site wastewater treatment and
disposal system to serve a proposed development project for residential use. A Concept Plan of the project “Crebilly Farm;
Concept Plan B” indicated a proposed 347 homes on approximately 322 acres. Approximately 30 acres in the northwest
comer of the site was evaluated. The evaluation was hindered by that area being actively farmed with full season soybeans
and only the margin of that area was available for observations.

Under Pennsylvania Department of Environmental (PADEP) Regulations and Policies there are three basic methods
of community wastewater disposal. They are Spray Irrigation, Drip Irrigation, and Incised Beds or Trenches. For Spray
Irrigation and Drip Irrigation a limiting zone such as depth to a seasonal high water table or rock must be at least 40 inches
below the existing ground surface. This can be reduced to 20 inches, with design limitations, for Spray Irrigation and Drip
Irrigation. For Incised Beds the limiting zone must be 72 to 84 inches below ground surface or deeper. Limiting zones can
be a seasonal high groundwater level, a seasonal perched groundwater level, depth to bedrock, depth to rock with greater
than 50 percent coarse fragments, slowly permeable material, and possibly other encumbrances for wastewater disposal.
This limitations for soils do not include other potential limitations associated with buffer requirements and results of
hydrological testing such as mounding analysis.

The Web Soil Survey ((NRCS) Natural Resource Conservation Service: United State Department of Agriculture) of
the evaluated area indicates that the evaluated area is potentially underlain by well drained Glenelg silt loam, 8 to 15 percent
slopes (GgC) and well drained Chester silt loam, 3 to 8 percent slopes (CdB) with poorly drained Hatboro silt loam (Ha) at
the lowest elevations associated with a stream just outside of the evaluated area. GgC soils are described as having a water
table deeper than 80 inches and a paralithic contact at 72 to 120 inches. CdB soils are described as having a water table and
paralithic contact deeper than 80 inches. The capacity of the most limiting layer to transmit water (Ksat) in these soils is
indicated to be 0.57 to 2.00 inches per hour.

The property as a whole is dominated by GgC and CdB soils. Moderately well drained Glenville silt loam, 3 to 18
percent slopes (GIB) with a slowly permeable Fragipan is a significant mapped soil unit in the general area. Glenelg silt
loam, 3 to 8 percent slopes (GgB) is also a significant soil mapping unit in the general area. Other soils mapped on the
property are minor inclusions and include poorly drained Baile silt loam (Ba); moderately well drained Codorus silt loam
(Co); moderately well drained Glenville silt loam, 8 to 15 percent slopes (GIC); well drained Chrome silt loam, 3 to 8
percent slopes (ChB) and 15 to 25 percent slopes (ChD); and well drained Gaila silt loam 15 to 25 percent slopes (GaD).

Page 1 of 4

Certified Professional Soil Scientist/Soil Classifier
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Preliminary Soil Investigation
Crehilly Farm

PROCEDURES:

Ten locations around the soybean field were located for conducting test pits to a depth of approximately 84 inches
below ground surface. An extendadahoe backhoe was utilized to excavate the test pits. Test pits were described by an
ARCPACS Certified Professional Soil Scientist/Soil Classifier utilizing the general guidance of the Field Book for
Describing and Sampling Soils Version 3.0 (NRCS, 2012). Several test pits were excavated to the maximum depth of the
backhoe to observe depth to rock or groundwater if encountered. Three sets of preliminary infiltration testing was
conducted in the upper and lower portion of the soil profile at those locations to estimate potential limiting infiltration rates
for wastewater disposal.

FINDINGS:
TABLE 1: Summary of Selected Observations from Test Pit Descriptions
Test Pit Depth to Estimated Depth to Lithic or Depth to Observed Soil Classification
Seasonal High Water | Paralithic Contact Groundwater
Table (inches bgs) (inches bgs)
(inches below ground
surface (bgs))
433 >84 ~37 >84 Typic Hapludult
434 >84 ~128 >128 Typic Hapludult
435 >84 ~65 >84 Typic Hapludult
436 >84 ~36 >84 Typic Dystrudept
437 ~34 ~62 >84 Oxyaquic Hapludult
438 ~40 =84 ~144 Typic Hapludult
439-A >84 ~20 =84 Typic Hapludult
440 ~40 >84 >84 Typic Hapludult
441 >84 >84 >164 Typic Hapludult
442 >84 ~54 >84 Typic Hapludult

Table 1 above is a summary of the observations from the test pits. Groundwater does not appear to be a major
limitation to siting a large wastewater disposal facility. Drainage appears to follow the contour with the most moderately
well drained observations being at the lowest relative elevations. Depth to lithic or paralithic contact may be a more
limiting factor. There is a great deal of variability observed in the degree of weathering at the lowest strata observed. Test
Pit 436 was the most unweathered saprolitic material at approximately 36 inches below ground surface with more than 50
percent coarse fragments that were saprolitic but somewhat intact. Much of the paralithic material observed was completely
weathered and no remnant of the rock material was left. In Test Pit 439-A, which is located in a broad draw between two
knobs was observed to have large cobbles of weathered quartzite material not observed in other pits.

In general soil conditions were very similar with an abrupt Ap (plowzone) Horizon, immediately underlain by a
distinct argillic Bt (increased clay) Horizon, underlain by a zone of transition of weathered saprolitic material and is
consistent with the soil mapping by the Web Soil Survey.

Certified Professional Soil Scientist/Soil Classifier

Office (302) 732-9858
Mobile (302) 542-3356

lan R. Kaufman
e-mail IRKaufman@mediacombb.net

PO Box 117
Dagsboro, DE 19939
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Preliminary Soil Investigation
Crebilly Farm

The main limiting factor for a large community wastewater facility is likely to be related to infiltration rates.
Preliminary infiltration rates were conducted at two depths at three locations. Test depths were selected to represent the Bt
Horizon and the Saprolitic subsoils as potentially representative of the most hydraulically restrictive soil material. Tests
were not necessarily carried to equilibrium especially at Test Pit 433 and additional percolation testing was preliminarily
conducted at Test Pits 435 and 441 to evaluate the variability of the saprolitic material deep in the soils. Findings arc
summarized in Table 2 below.

The numbers below should be utilized to estimate loading rates and are just one factor that goes into the design
considerations. Loading rates for Spray Disposal uses one set of criteria and the subsurface distribution utilizes another set
of criteria. The criteria is set forth in the PADEP Manual for Land Treatment of Wastewater.

Table 2: Preliminary Infiltration Test Results

Test Pit Depth of Test Minutes Per Inch Inches Per Hour
& Inches Below Ground

Type of Test Surface

Singi:izing 20 43.6 1.4

Sing?mng 48 40.0 1.5

SingdiSRing 18 240 0.25

Sin;:zsRing 43 160 0.38
Percolifif)n Test B 10.7 5.6

Sin;: lRing 20 8.6 7.0

Sing‘::]Ring 48 )3 1.1
Pcrcolificl)n Test 48 18.7 3.2

Based on 347 proposed homes and he above referenced manual the design flows would be 400 gallons per day per
dwelling or 138.800 gallons per day not including additional wastewater needs such as a community center or banquet hall.
Based on the acreage available and the uniformity of the soil mapping units it is Delmarva Environmental’s opinion that this
site has the potential to support a large community wastewater disposal system. Additional testing will need to be
conducted to determine the variability and limitations of the site. Hydrogeological testing such as mounding analysis is also
required and could be potentially more limiting than the loading rates based on soil limitations alone. Consultation with the
PADEP including a Planning Meeting is required as part of the process to further evaluate if the area will meet the
requirements and the information provided in this Report should be helpful in planning further investigations.

Certified Professional Soil Scientist/Soil Classifier

PO Box 117 lan R. Kaufman Office (302) 732-9858
Dagsboro, DE 19939 e-mail IRKaufman@mediacombb.net Mobile (302) 542-3356




DELMAR VA Soil, Water, And Environmental Consulting
E NVIRONMENTAL, Inc.

Page 4 of 4
Preliminary Soil Investigation
Crebilly Farm

LIMITATIONS:

This Report represents the technical opinion of Delmarva Environmental, Inc. based on the information presented in
this Report. This is not a permit for any regulated activities. Conditions between observation points and below the depth of
observation are unknown and additional testing, observations, and evaluations could significantly alter the conclusions

presented in this Report.

ATTACHMENTS:
1. Web Soil Survey Soil Mapping and Soil Mapping Unit Descriptions (9 pages)

2. Soil Profile Descriptions (10 pages)
3. Infiltration Testing Data Sheets (3 pages)

Certified Professional Soil Scientist/Soil Classifier

lan R. Kaufman Office (302) 732-9858

PO Box 117
Mobile (302) 542-3356

Dagsboro, DE 19939 e-mail IRKaufman@mediacombb.net
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Drainage Class—Chester County, Pennsylvania Crebilly Farm
Drainage Class
Drainage Class— Summary by Map Unit — Chester County, Pennsylvania (PA029)
Map unit symbol Map unit name Rating Acres in AOI Percent of AOI
Ba Baile silt loam Poorly drained 6.9 2.2%
CdB Chester silt loam, 3to 8 |Well drained 94.3 30.5%
percent slopes
ChB Chrome silt loam, 3to 8 |Well drained . 2.3 0.8%
percent slopes
ChD Chrome silt loam, 15to | Well drained _ 0.3 0.1%
| 25 percent slopes |
‘Co Codorus silt loam Moderately well drained 16.2 | 5.2%
GaD Galla silt loam, 1510 25 | Well drained 18 | 0.6%
percent slopes
GgB Glenelg silt loam, 3 to 8 | Well drained 24.0 7.8%
. percent slopes
| i e
GgC Glenelg silt loam, 8 to 15 | Well drained 91.8 29.6%
| percent slopes
! GlB Glenville silt loam, 3 to 8 | Moderately well drained 58.2 18.8%
| percent slopes
Gic Glenville siltloam, 8o 15 | Moderately well drained 37| 2%
percent slopes |
Ha Hatboro silt loam Poorly drained 8.9 2.9%
W Water 1.2 0.4%
Totals for Area of Interest 309.6 100.0%
Description
"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."
Rating Options
Aggregation Method: Dominant Condition
Component Percent Culoff: None Specified
Tie-break Rule: Higher
Usps  Natural Resources Web Soil Survey 8/3/2016
=SS Conservation Service Mational Gooperative Soil Survey Page 3 of 3



Map Unit Description: Glenelg silt loam, 8 to 15 percent slopes--Chester County, Pennsylvania Crebilly

Chester County, Pennsylvania

GgC—Glenelg silt loam, 8 to 15 percent slopes

Map Unit Setting
National map unit symbol: pjbk
Elevation: 200 to 2,000 feet
Mean annual precipitation: 40 to 55 inches
Mean annual air temperature: 45 to 61 degrees F
Frost-free period: 110 to 235 days
Farmland classification: Farmland of statewide importance

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

Description of Glenelg

Setting
Landform: Hillslopes
Landform position (two-dimensional): Shoulder, backslope
Landform position (three-dimensional): Side slope, nose slope
Down-slope shape: Linear, convex
Across-slope shape: Convex, linear
Parent material: Residuum weathered from mica schist

Typical profile
Ap - 0 to 8 inches: silt loam
Bt - 8 to 22 inches: silt loam
C - 22 to 60 inches: fine sandy loam

Properties and gualities
Slope: 8 to 15 percent
Depth to restrictive feature: 72 to 120 inches to paralithic bedrock
Natural 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 storage in profile: High (about 9.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: B

uspa  Natural Resources Web Soil Survey 7127/2016
- Conservation Service National Cooperative Soil Survey Page 1 of 2



Map Unit Description: Glenelg silt loam, 8 to 15 percent slopes—Chester County, Pennsylvania Crehilly

Minor Components

Glenville
Percent of map unit: 10 percent
Landform: Hillslopes
Landform position (two-dimensional): Footslope, backslope
Landform position (three-dimensional): Side slope, head slope
Down-slope shape: Linear, concave
Across-slope shape: Concave, linear

Data Source Information

Soil Survey Area: Chester County, Pennsylvania
Survey Area Data:  Version 7, Nov 16, 2015

7127/2016

Web Soil Survey h
Page 2 of 2

uspa  Natural Resources
National Cooperative Soil Survey

== Conservation Service



Map Unit Description: Chester silt loam, 3 to 8 percent slopes—Chester County, Pennsylvania Crehilly

Chester County, Pennsylvania

CdB—Chester silt loam, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 2it7y
Elevation: 10 to 1,170 feet
Mean annual precipitation: 40 to 55 inches
Mean annual air temperature: 48 to 57 degrees F
Frost-free period: 150 to 192 days
Farmiand classification: All areas are prime farmland

Map Unit Composition
Chester and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the
mapunit.

Description of Chester

Setting
Landform: Hillslopes
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Interfluve
Down-slope shape: Linear, convex
Across-slope shape: Linear, convex
Parent material: Residuum weathered from mica schist

Typical profile
Ap - 0 to 10 inches: silt loam
BE - 10 to 17 inches: silt loam
Bt1 - 17 to 22 inches: clay loam
Bt2 - 22 to 30 inches: clay loam
Bt3 - 30 to 38 inches: clay loam
Bt4 - 38 to 56 inches: loam
C - 56 to 92 inches: fine sandy loam

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the maost limiting layer to transmit water (Ksat):
Moderately high to high (0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: High (about 9.9 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: B

usps  Natural Resources Web Soil Survey Ti2712016
=  Gonservation Service National Cooperative Soil Survey Page 1 of 2



Map Unit Description: Chester silt loam, 3 to 8 percent slopes—Chester County, Pennsylvania

Crebilly

Minor Components

Glenville

Percent of map unit: 10 percent

Landform: Hillslopes

Landform position (two-dimensional): Footslope, toeslope
Landform position (three-dimensional): Head slope
Down-slope shape: Linear

Across-slope shape: Concave

Gladstone

Percent of map unit. § percent

Landform: Hillslopes

Landform position (two-dimensional). Summit, shoulder, backslope
Landform position (three-dimensional): Interfluve

Down-slope shape: Linear, convex

Across-slope shape: Convex, linear

MLt. airy

Percent of map unit. 5 percent

Landform: Hillslopes

Landform position (two-dimensional): Summit, shoulder

Landform position (three-dimensional): Nose slope, crest, side slope
Down-slope shape: Convex

Across-slope shape: Convex

Data Source Information

Soil Survey Area: Chester County, Pennsyivania
Survey Area Data: Version 7, Nov 16, 2015

uspa  Natural Resources
“E8  Conservation Service

Web Soil Survey
National Cooperative Soil Survey

7i27/2016
Page 2 of 2



Map Unit Description: Hatboro silt loam—Chester County, Pennsylvania Crebilly

Chester County, Pennsylvania

Ha—Hatboro silt loam

Map Unit Setting
National map unit symbol: 1iwqq
Elevation: 200 to 800 feet
Mean annual precipitation: 36 to 50 inches
Mean annual air temperature: 48 to 57 degrees F
Frost-free period: 140 to 200 days
Farmland ciassification: Not prime farmland

Map Unit Composition
Hatboro and similar soils: 95 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the
mapunit.

Description of Hatboro

Setting
Landform: Flood plains
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Tread
Down-slope shape: Concave, linear
Across-slope shape: Concave, linear
Parent material: Alluvium derived from metamorphic and

sedimentary rock

Typical profile
Ap - 0to 9 inches: siltloam
Bg - 9 to 44 inches: silt loam
Cg - 44 to 56 inches: sandy clay loam
C - 56 to 70 inches: stratified gravelly sand to clay

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: 60 to 99 inches to lithic bedrock
Natural drainage class: Poorly drained
Runoff class: Very 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: About 0 to 6 inches
Frequency of flooding: Frequent
Frequency of ponding: None
Available water storage in profile: High (about 9.7 inches)

Interpretive groups
L and capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4w
Hydrologic Soil Group: BID

7127/2016

uspa  Natural Resources Web Soil Survey
= Page 10f2

Conservation Service National Cooperative Soil Survey



Map Unit Description: Hatboro silt loam--—-Chester County, Pennsylvania Crebilly

Minor Components

Glenville
Percent of map unit. 5 percent
Landform: Hillslopes
Landform position (two-dimensional): Footslope, backslope
Landform position (three-dimensional): Side slope, head slope
Down-slope shape: Linear, concave
Across-slope shape: Concave, linear

Data Source Information

Soil Survey Area: Chester County, Pennsylvania
Survey Area Data: Version 7, Nov 16, 2015

1sDA  Natural Resources Web Soil Survey TI27/2016
E Conservation Service National Cooperative Soil Survey Page 2 of 2



DELMAI{? VA Saoil, Water, And Environmenial Consulting
EN VIRONMENTAL, inc.

SOIL PROFILE NOTES

Profile # 72T FPir 133 Job Numberr [60&6
Date of Observation: 7/ 7 7/ po 1 V44

Tax ID Number: s .

Project Name: CRAEBILLY AT/

Location; i

Slope: 2-5%

Relief: SHouL D R

Depth to Redoximorphic Features or other potential limiting factor: ,}“ g

Estimated Permeability based on field estimates of soil textures: S

Free water at time of observation: >30T

Soil Classification: TTPle HEPLLDPLLT

GPS Coordinates: N 3. 9200 o w75 L9404 o

Moist Munsell Colors RMF or Non-RMF Field i
AGRZ6n Depth Caolors; Esti;nated Cc(msiste;noe
(inches) Matrix Redoximorphic Non-RMF il : maist
Features (RMF)  &Mottles | Quantity/Size/Cortrast | Texture | Crade/SizelType
Ghrp i bonadar) —
Apl o 119 |nailt] I L | 2] AR
77 | & 3 [

ﬁ% ’o ’}é [[)\/ﬂffcf jm_a‘,h,&.q_/ (worm chda ~rf¢.')£

1B
ALY |V IATEATED

B |2l (32| 0ATE | (ool | gsvsm| ¢ 3 7 | SL L[ /158K R

> - HIGHLY I5-30°G | Canret /~"‘-ftf--rimf_f_v”"b
C |3+ |€7 |vinearsd (srharteren) 5‘% 0 F/’VME A 1=/2

: HICHLY | 9relngl _ il 30Y, Caurse Framalfs
Cr |$7 |87 | inientsn (ceskin) SU o Ma-| TR

Nomenclature and abbreviations are adapted from the Fiald Book for Describing and Sampling Soils; Version 3.0 (NﬁCS. 2012)
Comments: ©* ¢ [fon; 2o~ 1S HILHLY LAl FTED WEATHEAED
LsstDasl mATTR(AL '

/an R. Kaufman, CPSS/SC (ARCPACS #03237)
Delaware Class B & D License (#2175)
Virginia LAOSE (#1940001206)

Ceriified Professional Soil Scientist/Soil Classifier
PO Box 117 lan R. Kaufman _ Office (302} 722-9853
Dagsboro, DE 19939 irkaufman@mediacombb.net Mobile (202) 542-3355




D ELMARVA

Soil, Water, And Environmenial Consuiting

E NVIRONMENTAL, Inc.

SOIL PROFILE NOTES
Profile # {esT (9!},_ Y3 L?' Job Number: /é 0E4
Date of Observation: 7/ ok 7/ 7 / f’/
Tax ID Number: )
Project Name: CetplLly
Location; e =
Slope; >—5%
Relief: Lod AL S MINA g'f’"
o
Depth to Redoximorphic Features or other potential limiting factor: > &y
Estimated Permeability based on field estimates of soil textures: —_—
Free water at time of observation: >[5
Soil Classification: TYRIC HALLALULT

GPS Coordinates: N 39,92 0/(5 o | W Lo e oo B

T (igzl"\;;z) Matrix M::;::::hci:: - Non-RMF o E;'of;fg":ﬁw Es;_s%dm il C{:nmﬁm
Fastiros (RME]  &Momes | QuantityiSizelContrast | Texipe | CrCeFSwSTYPS

Ao 10 lio | ey bt sand | S | 2016R] (R

4t | W\ | 1o s St |pnssh| L

&f |57 159 nniif| oot . | sl sL | d Anl 1R

ey 5718y |55 | craome pava | SR 2y o A VERPE

Fabecmi~d 78

Comments: + 4 Frus Conts €
Q”’}‘L @-LL@V/ 5"&/:’,{

WRATHUZD METT

o Dz Pir To Lirurs ofF SacrHOL AF

¢ Haly D1 potde Bscows ~128"

L

Nomenclature and abbreviations are adapted from the Fiefd Book for Describing and Sampling Sails; Version 3.0 (NRCS, 2012)
RuT MisTLY cCopmfLETELY

7Eeq DESCRIRI & TO P

.7

4
lan R. Kaufman, CPSSISEARCPACS #03237)
Delaware Class B & D License (#2175)
Virginia LAOSE (#1940001206)

Certified Professional Soil Scientist/Soil Classifier

fan R. Kaufman

PG Box 117
irkaufman@mediacombb.net

Dagsboro, DE 19939

Office (302) 732-9858
Mobile (302} 542-3358



DELMARVA

Soil, Water, And Environmeniai Consulling

E NVIRONMENTAL, inc.

SOIL PROFILE NOTES

Profile #: JesT Piryzs Job Number. (G OEE
Date of Observation: 7/ 21/ 20/t
Tax ID Number: il
Project Name: CRERILLX
Location; et
Slope: g
Relief: AATCH S £ 0 PS

f‘_l
Depth to Redoximorphic Features or other potential limiting factor: " g Lfr
Estimated Permeability based on field estimates of soil textures: vl
Free water at time of observation: - i

Soil Classification:

INTC HAPLULw LT

GPS Coordinates: __n/ 19 §31048 o . WSS SIHYT o

S Moist Munsell Colors RMF go;:llon-RMF Est?e;‘ted Structure B
Honzon i g " . rs; mé onsistence
(inches) Matrix Redoximorph Non-RMF Soil . (moist)
Feaut::'e: ;pRTLI!cF) 8? Eoﬂlas Quantity/Size/Contrast Texz{ire Grade/Size/Type
A LoD |y — — = e | 2rren] 1R
v woaltgr CHAAA LS -
B | 1o (g0 |joms7é| sc | 2rseh A
WelLin CHAAALLS F
AL |20 |25 | VK — wrtHitlp nocKS S / M58/ A1
~ VP57 3 LTTH O~ )
& |5 68 25¢5/] | ctorre] foxisy | € 35 D SL o MNi }-’%” ..
5 J o CITHO™ FIGHLY icfcgonsS|CL /LS o M- VIR
Cﬁ,ﬁ" 645 | &Y laws/ | crmonge | jovaspl m 1 P Comptfltc ¥ bartaifre 20

Nomanelature and abbreviations are adapted from the Field Book for Describing and Sampling Soils; Version 3.0 (NRCS, 2012)

Comments:

;
”

larfR. Kaufman, CPSS/SC (ARCPACS #03237)

Delaware Class B & D License (#2175)
Virginia LAOSE (#1940001208)

Certified Professional Soil Scientist/Soil Classifier

lan R, Kaufman

PO Box 117 _
irkaufman@mediacombb.net

Dagsboro, DE 19939

Office {302} 732-9858
Meobile {302} 542-3356




DELMAE VA

Soil, Water, And Environmental Consuiting

E NVIRCNMENTAL, inc.

Profile # 15T P 43¢ JobNumber [EO&E
Date of Observation: 23 /i /20

Tax ID Number: il

Project Name: [dET IR

Location; el

Slope: 55 7%

Relief: CRA AL PE

Depth to Redoximorphic Features or other potential limiting factor:
Estimated Permeability based on field estimates of soil textures:
Free water at time of ocbservation:

Soil Classification:

GPS Coordinates: A 7 9.7 2058 o ,

SOIL PROFILE NOTES

>rv” (vy*)

ST

Typle Dy frudes7
¥y 7 7

Wt &1 33Y

Moist Munsell Colars RMF or Non-RMF Field Structiife
Hari Depth Colors; Estimated Consistence
Teont (inches) Matrix Redoximorphic Non-RMF Soil Grade/Size/Type (moist)
Features (RMF) & Mottles Quantity/Size/Contrast Texture
/5 Losrsk FARCS

An | 0 |0 [WL].  — — | s. |2men| FA

T 2/ . . Laye F-H " Cyarme MR emedT =
Bu v |30 |25 (%/f = Yo¥ Coco Fo |CRSL | 1 A 5877 VIFU/FTT

& SV 37/ 1 7AHT 1 GAst /¢S

Co | 3L |§Y |5t %7 % | 2 F.0n 1€ 5O oo Bpes, | O 1A VIR

- Comments:

PO Box 117

Dagsbero, DE 19939

Nomenclature and abbreviations are adapted from the Field Book for Desenbing and Sampiing Soils; Version 3.0 (NRCS, 2012)

ian R/Kaufman, CPSS/SC (ARCPACS #03237)
Delaware Class B & D License (#2175)
Virginia LAOSE (#1940001208)

Certified Professional Soil Scientist/Soil Classifier
lan R. Kaufman
irkaufman@mediacombb.nat

Office {302) 732-0858
Mobile {302) 542-335%6




DELMAR VA

Soil, Water, And Environmenial Consuiting

E NVIRONMENTAL, inc.

SOIL PROFILE NOTES

Profile # TesT AT Y37 Job Number: L6084
Date of Observation: 7/9 7 /20l
Tax ID Number: =7
Project Name: CREBNLY
Location; -
Siope: 5=r5,
Relief: Rz rlsL 0P ¢

Y4
Depth to Redoximorphic Features or other potential limiting factor: i 4 3 i
Estimated Permeability based on field estimates of soil textures: i
Free water at time of observation: >& 17

Soil Classification:

Oxragns IHpladall
WS, 51237 o ' /

GPS Coordinates: _ pJ 29.97 (Y o

Moist Munsell Colors RMF or Non-RMF Field Struct
FIo¥EOn H?glp;:] Matrix Redoximorphic  Non-RMF Cobres Esignmiied G?nﬁst) o
| Features r(geMF} S Motties | Quantity/Size/Contrast | Textre | Srade/Siza/Type
, W% Caarfe [Frifd —
Al1O | & |y — | — = L Tamer| &
55—9, Conlse F'?"‘!J; -
B 17 | 3w |k L) | 7R
ci| 3y |4b |7l | g svaely] — c 3 p | 5L |o M [
- = loXa?/l] e > F - _
cAl 4| ko [tvaastE | jornery | — ¢ 2 F |Bifgu| o M4 | FA
] : \ : Lt THE ™ HICH LY wAtA4THREAliD ATIFT ARock
(;/,15‘.;' bé &1 o 5’/ cfhomale I eHLY  riicACERY S

Nomenclature and abbreviations are adapted from the Fiald Book for Describing and Sampling Soils; Version 3.0 (NRCS, 2012)

Comments: C(tos¢ T0O ETLAVDS
7 p y

lan R Kaufman, CPSS/SC (ARCPACS #03237)

Delaware Class B & D License (#2175)

Virginia LAOSE (#1940001206)

Certified Professional Soil Scientist/Soil Classifier

lan R. Kaufman Office (302) 732-9858
PLLBps i . Mobile (302) 542-3358

Dagsboro, DE 19938 irkaufman@mediacombb.net




DE.LMAFE’ VA

Soil, Water, And Environmental Consuliing

E NVIRONMENTAL, inc.

SOIL PROFILE NOTES
Profile #: TT AT 138 Job Number: [60E%
Date of Observation: 7/ 2712015
Tax ID Number: —
Project Name: C hsEILLy
Location; e
Slope: 7 e 1 W1
Relief: - LA s—oFPf
t/
Depth to Redoximorphic Features or other potential limiting factor: ALY /
Estimated Permeability based on field estimates of soil textures: =
Free water at time of observation: 0T o

Soil Classification: TYAC HAP Ubs LT

GPs Coordinates: nl 3TALI¥E o 7S5, ST/

I TR o wiiag G| estmatea | S™re | Gongence
e e e || TS oo

Ap | O 13 [y — == = St |2aen | Fn

At 30w — |~ — SCL | 2| FR

Bl 30|y | pasg| — | T v s | [ mspr] F

C lup Loy | wmss e | — | S5 B | sc o me| B

Nomenclature and abbreviations are adapted from the Field Book for Describing and Sampling Svils; Version 3.0 (NRCS, 2012)

o iane wWATLASDS
r Faw (0A4NSE A TS  MosTg ,.{rpﬁu!/t z0”

o B Raufman, CPSS/SC (ARCPACS #03237)

D;la’Ware Class B & D License (#2175)
Virginia LAOSE (#1940001206)

Comments:

¢ Dae 77 il % [FETER D ESClIB (G

Certified Professional Soil Scientist/Seil Classifier
lan R. Kaufman
irkaufman@mediacombb.net

Office (302) 732-0858

PO Box 117 Mobile {202} 542-3356

Dagsboro, DE 15938




D ELMARVA

Soil, Water, And Environmental Censuiting
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Profile #:

Date of Observation:

Tax ID Number:
Project Name:
Location;

Slope:
Relief:

Depth to Redoximorphic Features or other potential limiting factor:
Estimated Permeability based on field estimates of soil textures:
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Nomenclature and abbrevialions are adapted from the Field Book for Describing and Sampiing Soils; Version 3.0 (NRCS, 2012)
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Seil, Water, And Environmentiai Consulting

E NVIRONMENTAL, Inc.

SOIL PROFILE NOTES

Profile # TUT AT Y Job Number: _/ 60 ‘?:5
Date of Observation: 7147 /29[

Tax ID Number: =

Project Name: CRIZILLY

Location; =

Slope: 2-5%

Relief: ] 0i51L0P9

Depth to Redoximorphic Features or other potential limiting factor: i A4 .

Estimated Permeability based on field estimates of soil textures:
Free water at time of observation:
Soil Classification:

ST
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GPS Coordinates: ¥ 37.92305 o W L5970
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Nomenclature and abbreviations are adapted from the Field Book for Descnibing and Sampling Soils; Version 3.0 (NRCS, 2012)
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DELMAR VA Scil, Water, And Environmeniai Consulting

E NVIRONMENTAL, fnc.

SOIL PROFILE NOTES
Profile # TeeT Py U4Y| JobNumber: /L0 S€C
Date of Observation: T[T/
Tax ID Number: i
Project Name: (LRI Y
Location; ="
Slope: 5=/0%
Relief: BAL H L of §
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Estimated Permeability based on field estimates of soil textures: ozl
Free water at time of observation: A .
Soil Classification: Tt Flagleeln/?
4 v

GPS Coordinates: lz\'f 29, V123785 o 14575897/ °
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Nomenclature and abbreviations are adapted from the Field Book for Describing and Sampling Soils; Version 3.0 (NRCS, 2012)
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Soil, Water, And Environmenial Consuiting

E NVIRONMENTAL, inc.
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Project Name:
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Slope:
Relief:

Depth to Redoximorphic Features or other potential limiting factor:
Estimated Permeability based on field estimates of soil textures:
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Nomenclature and abbreviations are adapted from the Field Book for Describing and Sampling Soils; Version 3.0 (NRCS, 2012)
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APPENDIX C
HYDRAULIC TESTING RESULTS
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Displacement (ft)
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Time (min)

WELL TEST ANALYSIS

Data Set: L:\...\OH-1-RisingHead1.aqt
Date: 09/02/16 Time: 13:20:46

PROJECT INFORMATION

Company: GTA
Project: 31161348
Location: Crebilly
Test Well: OH-1
Test Date: 8/17/2016

AQUIFER DATA
Saturated Thickness: 30. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (OH-1)

Initial Displacement: 2.406 ft Static Water Column Height: 25.25 ft
Total Well Penetration Depth: 25.25 ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.25 ft
SOLUTION
Aquifer Model: Unconfined Solution Method: Hvorslev

K =1.183 ft/day y0 = 2.073 ft
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WELL TEST ANALYSIS

Data Set: L:\...\OH-2-RisingHead?2.aqt
Date: 09/02/16 Time: 13:22:23

PROJECT INFORMATION

Company: GTA
Project: 31161348
Location: Crebilly
Test Well: OH-2
Test Date: 8/17/2016

AQUIFER DATA
Saturated Thickness: 30. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (OH-2)

Initial Displacement: 3.695 ft Static Water Column Height: 29.08 ft
Total Well Penetration Depth: 29.08 ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.25 ft
SOLUTION
Aquifer Model: Unconfined Solution Method: Hvorslev

K =0.5057 ft/day y0 = 3.333 ft
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WELL TEST ANALYSIS

Data Set: L:\...\OH-3-RisingHead?2.aqt
Date: 09/02/16 Time: 13:23:44

PROJECT INFORMATION

Company: GTA
Project: 31161348
Location: Crebilly
Test Well: OH-3
Test Date: 8/17/2016

AQUIFER DATA
Saturated Thickness: 30. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (OH-3)

Initial Displacement: 3.281 ft Static Water Column Height: 24.07 ft
Total Well Penetration Depth: 24.07 ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.25 ft
SOLUTION
Aquifer Model: Unconfined Solution Method: Hvorslev

K =0.6802 ft/day y0 = 3.564 ft




APPENDIX D
LABORATORY RESULTS
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New Jersey 08/19/16

SGS ACCUTEST IS PART OF SGS, THE WORLD'S LEADING INSPECTION, ‘S_Gs. ‘ e-Hardcopy 2.0

VERIFICATION, TESTING AND CERTIFICATION COMPANY. Automated Report

Technical Report for

Geo-Technology Associates

Crebilly Farms, 501 West Street Road, West Chester, PA
31161348

SGS Accutest Job Number: JC25567

Sampling Date: 08/10/16

Report to:

Geo-Technology Associates

3445-A Box Hill Corporate Center Drive
Abingdon, MD 21009
gmckee@gtaeng.com; pscott@gtaeng.com

ATTN: Greg McKee

Total number of pages in report: 12

7@.‘7%&4_

Nancy Cole

Test results contained within this data package meet the requirements .
Laboratory Director

of the National Environmental Laboratory Accreditation Program
and/or state specific certification programs as applicable.

Client Service contact: Tammy McCloskey 732-329-0200

Certifications: NJ(12129), NY(10983), CA, CT, DE, FL, IL, IN, KS, KY, LA, MA, MD, MI, MT, NC,
OH VAP (CL0056), AK (UST-103), AZ (AZ0786), PA, RI, SC, TN, TX, VA, WV, DoD ELAP (L-A-B L2248)

This report shall not be reproduced, except in its entirety, without the written approval of SGS Accutest.
Test results relate only to samples analyzed.

New Jersey = 2235 Route 130 = Dayton, NJ 08810 = tel: 732-329-0200 = fax: 732-329-3499 = http://www.accutest.com
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SGS Accutest

Geo-Technology Associates

Sample Summary

Crebilly Farms, 501 West Street Road, West Chester, PA

Job No: JC25567

Project No: 31161348

Sample Collected Matrix Client
Number Date Time By Received Code Type Sample ID
JC25567-1  08/10/16 10:15GM  08/10/16 AQ Ground Water OH-1
JC25567-2  08/10/16 11:40GM  08/10/16 AQ Ground Water OH-2
JC25567-3  08/10/16 12:30GM  08/10/16 AQ Ground Water OH-3
JC25567-4 08/10/16 13:10GM  08/10/16 AQ Ground Water OH-4

3of 12
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Summary of Hits
Job Number: JC25567
Account:
Project:

Collected: 08/10/16

Geo-Technology Associates
Crebilly Farms, 501 West Street Road, West Chester, PA

Page 1 of 1

Lab SampleID Client SampleID Result/

Analyte Qual RL MDL Units Method

JC25567-1 OH-1

Nitrogen, Nitrate @ 6.4 0.31 mg/| EPA353.2/SM4500NO2B
Nitrogen, Nitrate + Nitrite 6.5 0.30 mg/| EPA 353.2/LACHAT
Nitrogen, Nitrite 0.074 0.010 mg/| SM4500N0O2 B-11
Nitrogen, Total Kjeldahl 0.54 0.20 mg/| EPA 351.2/LACHAT
JC25567-2 OH-2

Nitrogen, Nitrate @ 6.4 0.31 mg/| EPA353.2/SM4500NO2B
Nitrogen, Nitrate + Nitrite 6.4 0.30 mg/| EPA 353.2/LACHAT
Nitrogen, Tota Kjeldahl 0.21 0.20 mg/| EPA 351.2/LACHAT
JC25567-3 OH-3

Nitrogen, Nitrate 2 5.4 0.31 mg/I EPA353.2/SM4500N02B
Nitrogen, Nitrate + Nitrite 5.4 0.30 mg/| EPA 353.2/LACHAT
Nitrogen, Total Kjeldahl 0.21 0.20 mg/I EPA 351.2/LACHAT
JC25567-4 OH-4

Nitrogen, Nitrate @ 0.50 0.11 mg/I EPA353.2/SM4500N02B
Nitrogen, Nitrate + Nitrite 0.50 0.10 mg/| EPA 353.2/LACHAT
Nitrogen, Tota Kjeldahl 0.31 0.20 mg/| EPA 351.2/LACHAT

(a) Calculated as: (Nitrogen, Nitrate + Nitrite) - (Nitrogen, Nitrite)

SGS

4 of 12

ACCUTEST
JC25567
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New Jersey

Sample Results

Report of Analysis

5o0f 12
AS_GS; ACCUTEST

JC25567



SGS Accutest

Report of Analysis Page 1 of 1
Client SampleID: OH-1
Lab Sample ID: JC25567-1 Date Sampled: 08/10/16
Matrix: AQ - Ground Water Date Received: 08/10/16

Percent Solids. n/a

Proj ect: Crebilly Farms, 501 West Street Road, West Chester, PA
General Chemistry
Analyte Result RL Units DF Analyzed By Method
Nitrogen, Nitrate 2 6.4 0.31 mg/I 1 08/12/16 13:56 YZ  EPA353.2/SM4500NO2B
Nitrogen, Nitrate + Nitrite 6.5 0.30 mg/| 3 08/12/16 13:56 Yz  EPA 353.2/LACHAT
Nitrogen, Nitrite 0.074 0.010 mg/l 1 08/10/16 21:54 10 SMA4500NO2 B-11
Nitrogen, Tota Kjeldahl 0.54 0.20 mg/| 1 08/16/16 12:05 BM  EPA 351.2/LACHAT

(a) Calculated as: (Nitrogen, Nitrate + Nitrite) - (Nitrogen, Nitrite)

RL = Reporting Limit

6 of 12
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SGS Accutest

Report of Analysis Page 1 of 1
Client SampleID: OH-2
Lab Sample ID: JC25567-2 Date Sampled: 08/10/16
Matrix: AQ - Ground Water Date Received: 08/10/16

Percent Solids. n/a

Proj ect: Crebilly Farms, 501 West Street Road, West Chester, PA
General Chemistry
Analyte Result RL Units DF Analyzed By Method
Nitrogen, Nitrate 2 6.4 0.31 mg/I 1 08/12/16 13:59 Yz  EPA353.2/SM4500NO2B
Nitrogen, Nitrate + Nitrite 6.4 0.30 mg/| 3 08/12/16 13:59 Yz  EPA 353.2/LACHAT
Nitrogen, Nitrite < 0.010 0.010 mg/l 1 08/10/16 21:54 10 SM4500NO2 B-11
Nitrogen, Tota Kjeldahl 0.21 0.20 mg/| 1 08/16/16 12:06 BM  EPA 351.2/LACHAT

(a) Calculated as: (Nitrogen, Nitrate + Nitrite) - (Nitrogen, Nitrite)

RL = Reporting Limit
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SGS Accutest

Report of Analysis Page 1 of 1
Client SampleID: OH-3
Lab Sample ID: JC25567-3 Date Sampled: 08/10/16
Matrix: AQ - Ground Water Date Received: 08/10/16

Percent Solids. n/a

Proj ect: Crebilly Farms, 501 West Street Road, West Chester, PA
General Chemistry
Analyte Result RL Units DF Analyzed By Method
Nitrogen, Nitrate 2 5.4 0.31 mg/I 1 08/12/16 14:00 YZ  EPA353.2/SM4500NO2B
Nitrogen, Nitrate + Nitrite 5.4 0.30 mg/| 3 08/12/16 14:00 Yz  EPA 353.2/LACHAT
Nitrogen, Nitrite < 0.010 0.010 mg/l 1 08/10/16 21:54 10 SM4500NO2 B-11
Nitrogen, Tota Kjeldahl 0.21 0.20 mg/| 1 08/16/16 12:06 BM  EPA 351.2/LACHAT

(a) Calculated as: (Nitrogen, Nitrate + Nitrite) - (Nitrogen, Nitrite)

RL = Reporting Limit

8 of 12
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SGS Accutest

Report of Analysis Page 1 of 1
Client SampleD: OH-4
Lab Sample ID: JC25567-4 Date Sampled: 08/10/16
Matrix: AQ - Ground Water Date Received: 08/10/16

Percent Solids. n/a

Proj ect: Crebilly Farms, 501 West Street Road, West Chester, PA
General Chemistry
Analyte Result RL Units DF Analyzed By Method
Nitrogen, Nitrate 2 0.50 0.11 mg/I 1 08/12/16 13:23 Yz  EPA353.2/SM4500NO2B
Nitrogen, Nitrate + Nitrite  0.50 0.10 mg/| 1 08/12/16 13:23 Yz  EPA 353.2/LACHAT
Nitrogen, Nitrite < 0.010 0.010 mg/l 1 08/10/16 21:54 10 SM4500NO2 B-11
Nitrogen, Tota Kjeldahl 0.31 0.20 mg/| 1 08/16/16 12:07 BM  EPA 351.2/LACHAT

(a) Calculated as: (Nitrogen, Nitrate + Nitrite) - (Nitrogen, Nitrite)

RL = Reporting Limit
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ACCUTEST

New Jersey

Misc. Forms

Custody Documents and Other Forms

Includes the following where applicable:

e Chain of Custody

Section 4
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6N CHAIN OF CUSTODY PAGE | OF I

| SGS Accutest - Dayton FED-EX Tracking # Borlle Order Control #
' ACCUTEST 235 Route 130, Dayton, NJ 08810
TEL. 732-329-0200 FAX: 732-329-3499/3480 'SGS Acculest Quole # [SGS Accutest Job # j - pr
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SGS Accutest Sample Receipt Summary

Job Number: JC25567 Client: Project:

Date / Time Received: 8/10/2016 6:00:00 PM Delivery Method: Airbill #'s:

Cooler Temps (Raw Measured) °C: Cooler 1: (0.4);
Cooler Temps (Corrected) °C: Cooler 1: (1.3);

Cooler Security _Y or N _Y or N Sample Integrity - Documentation Y or N
1. Custody Seals Present: U 8.coc Prese-nt: O 1. Sample labels present on bottles: O
2. Custody Seals Intact: L1 4 Smpl Dates/Time OK U 2. Container labeling complete: 0
Cooler Temperature Y or N 3. Sample container label / COC agree: 0
1. Temp criteria achieved: O Sample Integrity - Condition Y or N
2. Cooler tem[? verification: IR Gun 1. Sample recvd within HT: O
3. Cooler media: Ice (Bag) 2. All containers accounted for: O
4. No. Coolers: 1 3. Condition of sample: Intact
i i . .
Quality Control Preservation Y or N N/A Sample Integrity - Instructions Y or N N/A
1. Trip Blank present / cooler: U U 1. Analysis requested is clear: O
2. Trip Blank listed on COC: U U 2. Bottles received for unspecified tests OJ
3. Samples preserved properly: O 3. Sufficient volume recvd for analysis: U
4. VOCs headspace free: (] [ 4. Compositing instructions clear: 0 U
5. Filtering instructions clear: OJ U
Comments
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APPENDIX E

GROUNDWATER MOUNDING ANALYSIS
RESULTS
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