GEO-TECHNOLOGY ASSOCIATES, INC.

GEOTECHNICAL AND
ENVIRONMENTAL CONSULTANTS

A Practicing Geoprofessional Business Association Member Firm

August 11,2016

Toll Brothers, Inc.
516 North Newtown Street Road
Newtown Square, PA 19073

Attn:  Mr, Gary Chase

Re;  Preliminary Geotechnical Exploration
Crebilly Farm
Westtown Township, Chester County, Pennsylvania

Gentlemen:

In accordance with our agreement dated June 6, 2016, Geo-Technology Associates, Inc.
(GTA) has performed a preliminary geotechnical exploration for the proposed residential
subdivision, located on the Crebilly Farm property in Westtown Township, Chester County,
Pennsylvania. The exploration consisted of performing 40 Standard Penetration Test (SPT)
borings and excavating 23 test pits within the proposed roadway and stormwater management
areas, performing preliminary infiltration testing within the proposed stormwater management
(SWM) facility locations, examining the encountered materials for engineering classifications,
and performing limited laboratory testing. The results of field and laboratory testing and
preliminary recommendations regarding design and construction of the proposed subdivision
and associated SWM facilities are included in this report.

We appreciate the opportunity to have been of assistance to you on this project. Should
you have questions, please contact our office at (302) 326-2100.

Sincerely,
GEO-TECHNOLOGY ASSOCIATES, INC.

Edwéin'}./Wil ams

Associa ‘!\Q“WEAL’; .
X 0 22 \REQISTERED/ N, 3 R
& @l‘) N “/\eroressiona N &
wristopher MUREI, PLE ' :
Principal & CHRISTOPHER M, REITH
TAH/EW/CMR/amd
161348
Attachments
18 Boulden Circle, Suite 36, New Castle, Delaware 19720 (302) 326-2100 Fax: (302) 326-2399

+ Abingdon, MD + Baltimore, MD ¢ Laurel, MD < Frederick, MD ¢ Waldori, MD ¥ Sterling, VA ¢ Fredericksburg, VA ¢ Malvern, OH
+ Somerset, NJ ¢ NYC Metro ¢ New Castle, DE + Georgetown, DE ¢ York, PA + Quakertown, PA < Charlotte, NC ¢ Ralelgh, NC

Visit ns o the web at wiwvw.gtaeng.com




REPORT OF PRELIMINARY GEOTECHNICAL EXPLORATION

CREBILLY FARM

Westtown Township, Chester County, Pennsylvania

August 2016

Prepared For:

TOLL BROTHERS, INC.
516 North Newtown Street Road
Newtown Square, PA 19073

Attn: Mr. Gary Chase

Prepared By:

GEO-TECHNOLOGY ASSOCIATES, INC.
Geotechnical and Environmental Consultants
18 Boulden Circle, Suite 34

New Castle, Delaware 19720

(302) 326-2100

GTA JobNo: 161348



TABLE OF CONTENTS

PAGE

INTRODUCGTION oiviiiteiiririien e eitieie st e sre s ssmteeeseasseseeassessssasessssesssressessseesssssssersessssessssssesssrees 1
SITE DESCRIPTION ...ttiiiiiiitti i ccnie ettt vee st e s stetsesseassreessssesesssessssssesssssssssssssssresssssesssseens 2
PROPOSED CONSTRUCTTION ..ottt eeeie ettt eeeeesevesssessessssessssssessesssssssssesssssostes s 3
RELEVANT GEOLOGY oottt ittt et eeete st casbtasseesesssesentesssesessessssssestesssssssseessssss 3
SUBSURFACE EXPLORATION ....c.tootiiiiiiiitt it rttesresetesneesreesereessessssassnssesassesssorsessseessasssss 4
SUBSURFACE CONDITTIONS ..ottt seetee e asrseessseessesessssesesssessssessssssssssesssssssrsssssssssssaes 5
INFILTRATION TESTING ..ottt ittt e e st setcasenseessesesesssessessesssssssssssssossssssnssessons 7
LABORATORY ANALY SIS oottt ittt teeeeee st tee s et e seeeassresesssssessssesssssssessssessesssssessssssees 8
ANALYSIS AND RECOMMENDATIONS Looiviiitiectiecttiitictsitet e setesseeseesseseessaesesssesanseenss 10
BLAPTIWWOIK 1o.veviiiveeiit ettt as e er bbbt e s bbb eb b abesbeseaestebesestobaresrenesteseeeseseenetasenseseasesssesssresetssnnns 10
SUDSIITACE TSt vevirveiive sttt s e s b e st eat et sttt se e et ssasess st s aeebensomsereateasessessessenseseestenseresesseressesreose 13
FOUNAALIONS 1ttt st ans st st st et seanbe b ebae 14
FIOOT DIEBSIBIL .cuoviiriiiiiiiiiiisitii i ettt re et st r e ebt e s e b s ettt e b et e s 4ot et ot et eh et bk ecob e seeereneeessesennrnas 15
LAteral Barth PrESSULE.....vvieiireeriiereerecaereirerenisesssasessesstes saoseseststssssissesesessosassssnesssasenesseseasassesessasssssssssesessesssosssessonss 16
PAVEIMIENLS 1.vvveivireires et et et icres s e ecieestsasestras e sbeerbeseereiaas st esenraenberssobestonstonseseessee e ssansssansssseessessassesasiesessensserssssees 17
STVIM FACLIEIES 1evvtvrveiirernsierissiiiesreerisasesssicssearess sssbesesssrsterssssrentesossssnsasesessossssssesensessnesensssnsssessesessssesssessesensssonene 18
CONSTRUCTION OBSERVATION Lootvviiotiiittiiie ettt ceveecsseeessssesssiessasssessssesesssssssssssssssssens 19
LIMITATIONS ..ottt ittt ceesesttes e ats e e sravte s tosbetssesasanesassbesessnssaressnsssseseesesssssssesssesssesssanes 19

ASFE—Important Information About Your Geotechnical Engineering Report

APPENDICES
Appendix A — Figures
Figure No. 1 — Site Location Map
Figure No. 2 — Exploration Location Plan

Appendix B — Subsurface Exploration Data
Notes for Exploration Logs
Test Boring Logs (B-1 through B-40)
Test Pit Logs (TP-1 through TP-22)

Appendix C — Laboratory Data
Figures 3 —16: Grain Size Distribution Curves (14 Sheets)
Moisture Density Relationship Curves (2 Sheets)
California Baring Ratio Test Reports (2 Sheets)




REPORT OF PRELIMINARY GEOTECHNICAL EXPLORATION

CREBILLY FARM
WESTTOWN TOWNSHIP, CHESTER COUNTY, PENNSYLVANIA
AUGUST 2016

INTRODUCTION

This report presents the results of our preliminary geotechnical exploration performed on

the property located in the northwest corner of West Street Road and Wilmington Pike in
Westtown Township, Chester County, Pennsylvania. We understand that Toll Brothers is
considering the purchase of the subject site for construction of a residential community. The
gross site area is 322.4 acres. GTA was proved two concept plans designated Plan B and C,
prepared by Eastern States Engineering. 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 range from 300 to 347 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, Geo-Technology Associates, Inc. (GTA)
was retained to perform a preliminary geotechnical exploration of the project site. The scope of
this study included a field exploration, laboratory testing, and engineering analysis. Included in
our field exploration were SPT borings performed at 40 locations to scheduled depths of 15 feet
below the existing ground surface, test pits excavated at 22 locations to depths of approximately
7% to 11Y% feet below the existing ground surface, and field infiltration testing at 13 locations.
Limited laboratory testing was performed to confirm the visual classifications and characterize
general subsurface conditions.  Conclusions and recommendations regarding the site
development were derived from engineering analysis of field and laboratory data, and review of
the previously referenced concept plans. It should be noted that structural details and final site
grading or utility plans were not available at the time our exploration was performed. As such,
GTA recommends that a design phase geotechnical review of the site be performed upon

finalization of the site layout to verify that geotechnical considerations are addressed.
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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. The site is bound by West Pleasant Grove Road followed by
residential properties to the north, by West Street Road followed by residential and agricultural
properties to the south, by Wilmington-West Chester Pike followed by residential and
commercial properties to the east, and South New Street followed by agricultural property and
wooded land to the west. 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 eastern and northwestern portions of the site were utilized for agricultural crop
~production. The northeast, eastern-central, and southwestern portions of the site is comprised of
wooded property containing small to large trees and light to moderate underbrush. A small pond
was located in the south-central portion of site. A stream, identified as Radley Run, is located in
the southwest portion of the site near the farm entrance. Additionally, unnamed tributaries and
associated wetlands were observed in the southern-central and northwestern portions of the site
bisecting the property. 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
cornet 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.



Report of Preliminary Geotechnical Exploration Crebilly Farm
August 2016 GTA Project No. 161348

PROPOSED CONSTRUCTION
Based on the concept plans provided by Eastern States Engineering, GTA understands

that the subject property is planned to be developed as a residential community, which will
include up to 347 homes. The subdivision will have access points from Wilmington-West
Chester Pike, West Pleasant Grove Road and West Street Road; and a network of interior
roadways and cul-de-sacs will provide access to the residential units. The proposed site grading
and utility plans were not available at the time our exploration was performed. GTA anticipates
that significant cuts and fills will be required for general site grading, given the moderately to
steeply sloping topography and significant relief changes on portions of the property. Also, it is
anticipated that deep excavations may be required for basement construction and utility
installation. Specific building construction types and structural loading information were not
available at the time this report was prepared. For the purposes of this report, the structures are
assumed to be cast-in-place concrete and timber frame construction. Based on previous projects
of similar scope, maximum wall loads of four kips per linear foot and maximum column loads of

20 kips were assumed in our analyses.

The preliminary concept plans for stormwater management (SWM) within the proposed
subdivision includes construction of 13 basins located at various points across the planned
community. At the time our investigation was performed, specific details regarding the types of
stormwater management practices were not available. It is anticipated that best management
practices for water quality and quantity management will be utilized to comply with

Pennsylvania and Chester County specifications and regulations regarding stormwater design.

RELEVANT GEOLOGY
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 located
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
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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 potion site along
the western property boundary may 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.

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
(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 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.

SUBSURFACE EXPLORATION

The subsurface conditions at the subject site were explored by performing SPT borings at

40 locations and excavating test pits at 22 locations. The test borings, identified as Borings B-1
through B-40, were drilled from July 27 through August 2, 2016 at various points along the
proposed roadway alignments to scheduled depths of 15 feet below the existing ground surface.
The test pits, identified as TP-1 through TP-13, were excavated on July 25 through 26, 2016
within the proposed SWM areas and proposed roadway alignments to depths of approximately

7Y to 11% feet below existing ground surface. The test pits were excavated by R. Keating and
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Sons, Inc. using a Case 580 Super M backhoe. The test pit and boring locations were field
surveyed by representatives of Northeast Surveyors, LLC with the approximate locations

depicted on Figure 2 Exploration Location Plan, included in Appendix A.

The test borings were drilled on July 27 with an ATV-mounted Diedrich D50 drill rig
equipped with 3%-inch hollow-stem augers and an automatic hammer. Standard Penetration
Testing was performed in the boreholes with sampling performed at approximate 2-foot intervals
in the upper 10 feet of drilling and at 5-foot intervals thereafter. Standard Penetration Testing
involves driving a 2-inch outside diameter (0.D.), 1%-inch inside diameter (I.D.) split-spoon
sampler with a 140-pound hammer free-falling 30 inches. The number of blows required to
drive the sampler was recorded in intervals of 6 inches. The total number of hammer blows

required to drive the sampler from the 6 to 18-inch interval is the SPT N-value.

The soil samples retrieved from the test pits and borings were delivered GTA’s
laboratory for visual classification by engineering personnel and limited laboratory testing. The
soil descriptions indicated on the logs are based on visual observations using the Unified Soil
Classification System (USCS) of the individual soil samples as summarized in the Notes for

Exploration Logs included in Appendix B, supplemented by the laboratory test results.

SUBSURFACE CONDITIONS
In agreement with the published geology, the test borings and test pits typically

encountered surficial topsoil underlain by residual soils consistent with the Glenarm
Wissahickon Formation throughout the maximum depths explored. Topsoil/cultivated soil was
encountered at the ground surface of the exploration holes and measured about 2 to 15 inches
thick. Below the surficial topsoil, Boring B-28 encountered existing fill materials comprised of
silt and sand mixtures with lesser amounts of rock fragments. The existing fill was encountered
to a depth of approximately 2 feet below the ground surface and is likely native material that was
placed for construction of the local farm road where Boring B-28 was performed. It was also

located near the residential dwellings that have been razed.
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Below the topsoil and/or existing fill, the 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. Highly weathered rock was encountered at boring locations B-5, B-9, B-
11 through B-16, B-18 through B-20, B-23 through B-27, B-34, B-35, and B-37 through B-40 at
depths of approximately 8% to 14 feet below ground surface. 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 Test Pit locations TP-2, TP-5, TP-
8, and TP-12 through TP-17 at depths of approximately 7 to 10% feet below ground surface.
Refusal of the excavation equipment was encountered in TP-2, TP-8, and TP-12 through TP-17
at depths of about 7% to 10% feet below the existing grades.

Uncorrected SPT N-values for the encountered surficial fine-grained soils ranged from 2
to 14 blows per foot, 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.

Groundwater was observed at 11 of the exploration locations at depths ranging from 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 depths or termination depths.
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
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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 boring and test pit logs included in

Appendix B for detailed information.

INFILTRATION TESTING

Thirteen proposed stormwater management (SWM) facility locations were evaluated for

infiltration potential of the underlying soils. In order to estimate the unsaturated hydraulic
conductivity or infiltration rate of the soils at these locations, a single-ring infiltrometer test
(ASTM D5126) was 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 are listed below. It should be noted that infiltration rates can vary widely

with variations in soil texture and gradation.

T | v | sonpso e
TP-1 4 Silty SAND, contains rock fragments 2 inches per hour
TP-2 2% Silty GRAVEL with sand 2 inches per hour
TP-3 4% Silty SAND, contains rock fragments 1 inches per hour
TP-4 5% SILT, contains rock fragments No discernible movement
TP-5 3% Silty Clayey SAND with gravel Y, inches per hour
TP-6 4%, Silty SAND, contains rock fragments 2 inches per hour
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T van | supepn i
TP-7 3 Silty SAND, contains rock fragments 2 inches per hour
TP-8 3 Silty SAND, contains rock fragments 1 inches per hour
TP-9 5 Silty Clayey SAND Y inches per hour

TP-10 4 Sandy SILT, contains rock fragments No discernible movement
TP-11 4 Silty SAND with gravel 1 inch per hour
TP-12 4% Silty SAND with gravel 2 inches per hour
TP-13 3% Well-graded GRAVEL with silt and sand 4 inches per hour

LABORATORY ANALYSIS

Selected samples obtained from the test pits were tested for grain-size analysis, Atterberg

Limits, and natural moisture contents. The grain-size analysis and Atterberg Limit testing were

performed to determine the Unified Soil Classification System (USCS) designation and the

USDA soil classification for the soil. USCS classifications provide information regarding soil

behavior beneath pavement and foundation systems and the USDA soil classification can provide

information regarding hydraulic conductivity of the soils.

summatized in the table below:

SUMMARY OF LABORATORY TESTING

The results of testing are as

., | Depth e USDA ° o NMC
Test Pit (o) USCS Classification Classification LL% P1% %
TP-1 4 Silty SAND (SM) Sandy Loam 33 8 16.7
Tp2 | 21 |Silty GRAVEL withsand | g, 401 gam 3 6 124
(GM)
TP-3 4% Silty SAND (SM) Sandy Loam 26 2 152
TP-4 2-5 SILT (ML) 33 8 24.8
Silty Clayey SAND with
- 1

TP-5 3% gravel (SM-SC) Sandy Loam 28 6 13.1
TP-6 4% Silty SAND (SM) Sandy Loam 38 8 19.8
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TP-7 3 Silty SAND (SM) Sandy Loam 36 7 20.2
TP-8 3 Silty SAND (SM) Loam 28 NP 10.2

Silty SAND with gravel
TP-9 2-6 (SM) -—- 33 5 14.0-
Silty Clayey SAND
TP-9 5 (SC-SM) Sandy Loam 29 7 13.8
TP-10 4 Sandy SILT (ML) Loam 31 7 151
TP-11 4 Silty SAND (SM) Loam 43 7 33.2
12 | 4w | SV Sa“él\"j[‘)th gravel | g dy Loam 29 4 16.0
Well-graded GRAVEL
_ 1
TP-13 3% with silt and sand Sandy Loam 32 7 9.2

NP= Non-Plastic, LL = Liquid Limit, PT = Plastic Index, NMC=Natural Moisture Content

Two bulk samples obtained from Test Pits TP-4 and TP-9 were tested for moisture-density

relationships in accordance with the Standard Proctor (ASTM D698) testing for use in evaluating

the suitability of these soils for reuse as fill.

The bulk samples were also subjected to

California Bearing Ratio (ASTM D1583) (CBR) testing for use in evaluation of pavement

subgrade support quality. Results of these tests are summarized in the following table.

SUMMARY OF COMPACTION AND CBR TESTING
(ASTM D698, Standard Proctor; ASTM D1883, CBR)

. Maximum Dry Optimum o CBR at (.1 at
Test Pit No. | Depth (ff) Density (PCF) | Moisture (%) NMC (%) 95% Compaction
TP-4 2t05 105.4 19.1 24.8 6.1
TP-9 2t06 111.6 16.3 14.0 7.4

Natural soil moisture contents for the samples tested ranged from 7.8 to 59.0 percent,

averaging approximately 17 percent. The higher moisture contents were generally associated

with the more fine-grained samples near the ground surface and moderately plastic soils. Grain-
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size distribution test reports, moisture-density relationship curves, CBR test reports and natural

moisture test results are included in Appendix C.

ANALYSIS AND RECOMMENDATIONS

Based upon the results of this study, it is our opinion that construction of the proposed

subdivision is feasible, given that the following recommendations are followed, and that the
standard level of care is maintained during construction. It should be noted that problems
associated with perched groundwater, shallow weathered rock, and wet, sensitive soils could be
encountered during construction.  Discussions of these issues, as well as general site

development procedures are included in the following paragraphs.

Earthwork :
As previously discussed, the subject site contains a few residential structures, barns,

stables, and horse training facilities in the central and western portions. Additionally, the site
contains asphalt and gravel driveways and various utilities associated with existing structures, as
well as remnant slabs and demolition debris on the eastern portion. The general sequence of
construction should consist of demolition and removal of existing and abandoned structures not
to remain; including their below grade components such as underground storage tanks,
foundations, concrete floor slabs, and utilities. Any excavations made for the removal of below
grade tanks, foundations, utilities or drain tiles in structural areas should be backfilled with

compacted structural fill meeting the requirements outlined below.

Prior to the placement of any structural fill, the area should be stripped to remove any
vegetation, cultivated soil/topsoil, organic material, surface debris, existing fill materials or other
unsuitable materials. Topsoil/cultivated soil was encountered at depths ranging approximately 2
to 15 inches and root balls from the larger trees may extend 2 to 3 feet. The actual stripping
thickness will be dependent on localized topsoil development, root mat thickness, precipitation,
soil moisture, construction traffic disturbance and contractor care. Topsoil should be stripped
from within a minimum of 5 feet beyond the proposed building and pavement limits. The topsoil
may be stockpiled onsite for future use in landscaped areas but would not be suitable for reuse in

structural areas. Based on our on-site observations, localized areas of existing fill associated

10
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with the on-site farming roads and previous development will likely be encountered. These fill
materials are not considered suitable for foundation support and should be evaluated before
leaving in place for any slabs or roadway support. Additional subsurface explorations may be

necessary in areas that had been previously developed if structures or infrastructure are planned.

Following stripping, the building and pavement areas to receive fill should be proof-
rolled to locate any soft or loose areas on the subgrade. Any surficial materials identified as
unstable or unsuitable should be undercut to a stable stratum and backfilled with structural fill or
stabilized as recommended in the field by the Geotechnical Engineer. It should be noted that the
stripping of organics, subgrade evaluations, undercutting of any unsuitable/unstable material, and
placement of controlled, compacted fill should be observed by a geotechnical engineer or their
qualified representative. Near surface fine-grained soils will generally be wet of their optimum
moisture and will be sensitive to heavy construction traffic. Care should be taken during mass
grading to not disturb the subgrade soils in structure areas. Drying of the subgrade may be
necessary before placing compacted structural fill. New structural fill should be placed in lifts

and compacted in accordance with the specifications included in this report.

We recommend that positive drainage be maintained across the site during construction
to prevent ponding of water, since the exposed subgrades could destabilize in combination with
construction traffic and precipitation. Furthermore, heavy construction traffic should generally
be run on designated haul roads during periods of wet weather to reduce the potential for
destabilization of more subgrade areas than necessary. If the subgrade is disturbed by
construction traffic and becomes unstable, undercutting and replacement of these surficial

materials will be required.

The on-site materials classified as ML (silt), SM (silty sand), SC-SM (silty, clayey sand)
and with some limitations CL (lean clay), are considered suitable for use in structural fill
construction. Any large rock fragments encountered during construction should be removed or
processed to less than 6 inches in size and mixed with suitable residual soils. Any materials
classifying as CL, CH, and MH, if encountered, should generally not be used for structural fill

within the upper 1 to 2 feet of pavement subgrade or beneath foundations without chemical

11
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stabilization, but can be used for construction of stormwater management berms or in the

nonstructural areas.

At the time this study was performed, some of the soils were wet of the optimum
moisture content for compaction, with moisture contents in the range of 8 to 39 percent,
compared to optimum moisture contents in the range of 16 to 19 percent. Moisture conditioning
of the on-site, non-plastic granular soils should not be a significant problem during favorable
weather conditions. However, the fine-grained or plastic, granular soils will require significantly
more drying effort if they are wet of optimum at the time earthwork proceeds. The excavated
materials will generally need to be within 2 to 3 percentage points of the optimum moisture for
compaction before compactive effort is applied. Off-site borrow, if required, should meet
Unified Soil Classification System (USCS) designation SC, SM, SP, GP, GM, or GW and be
approved by the Geotechnical Engineer prior to use. All structural fill should be constructed in

maximum 8-inch thick loose lifts and be compacted to the following specifications:

COMPACTION SPECIFICATIONS

Fills supporting foundations, retaining walls, 95% of ASTM D698
floor slabs, and within walls or slopes steeper Moisture: within 3% of optimum
than SH:1V
Fills within top 1 foot of pavement subgrade 98% of ASTM D698

Moisture: within 2% of optimum
Fills below 1 foot of pavement subgrade 95% of ASTM D698

Moisture: within 3% of optimum

Fill subgrades and each lift of fill should be observed and tested by a soils technician on a
full-time basis, under the supervision of a registered engineer as required per the International
Residential Code. All compactive effort should be verified by in-place density testing. New fills
constructed on slopes steeper than SH:1V (horizontal to vertical) should be keyed into existing
slopes for stability considerations. All fill slopes steeper than SH:1'V should generally be placed
as structural fill and be controlled and compacted to minimum densities as specified above.
Slopes constructed steeper than 3H:1'V should be evaluated for stability and may need to be

designed with reinforcement.
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Subsurface Utilities
The natural soils are considered suitable for support of below grade utilities. Granular

bedding may be required to provide uniform support if soft/loose soils, groundwater, or rock are
encountered as dictated by site conditions or as required by local code. Refusal was encountered
within the highly weathered rock at Test Pits TP-2, TP-8, and TP-12 through TP-17, at depths of
approximately 7% to 10% feet below existing grades. As such, deeper trench excavations may
be difficult in these areas. It should be expected that excavations into the weathered rock or
beyond the bucket refusal depth may not be possible without the use of large excavation
equipment equipped with rock teeth or rippers, blasting, or other special rock removal
techniques. We recommend that the rock excavation be completed prior to construction of
foundations, subsurface utilities, or site retaining walls to avoid the potential problems that could

result from vibrations caused by the rock removal operations.

We recommend that the construction documents identify all excavation as “unclassified”
to avoid disputes that often arise as to the definition of rock. If excavation must be bid as
“classified” then your agreement must include a definition of rock. An example definition of

rock for contractual purposes is presented below:

Rock is defined as massive bedrock that cannot be dislodged by a D-9 Caterpillar
tractor, or equivalent, equipped with a hydraulically operated power ripper, or by
a Caterpillar 245 excavator, or equivalent, equipped with rock teeth but without
the use of hoe rams or other breaking techniques. Boulders or masses of rock
exceeding 1 cubic yard in volume shall also be considered rock excavation. This
classification does not include materials such as loose rock, concrete or other
materials that can be removed by means other than breaking by hoe rams, etc., but
which for reasons of economy in excavating the Contractor chooses to remove by
other methods.

If excavation is bid as “classified” then a rock excavation allowance should be
established and be included in the base bid with add/deduct unit prices per cubic yard (measured
in-place) to adjust the base allowance. It should be noted that variations in the depth to partially
weathered rock will exist between boring locations and rock may be encountered at shallower

depths across the site during mass excavation.
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Groundwater or perched water was encountered in some of the test borings and test pits
at depths of approximately 4 % to 13 feet below the existing ground surface. Therefore,
groundwater could impact utility construction, particularly in the low-lying areas of the site
adjacent to the streams and wetlands, and perched water could be encountered at the
soil/weathered rock interface during the wet season. Problems associated with groundwater
include seepage into the excavation, loss of stability, sidewall collapse, and sloughing of soils.
These problems can be reduced through the use of dewatering techniques, such as sumps, but
will likely be marginally effective. Trench shields may also be required for support of vertical
cut excavations where utilities are deeper than 4 feet to reduce sidewall collapse. Due to the
potential for collapse of unsupported excavations in granular soils, the utility contractor should
be prepared to provide adequate earth support and dewatering systems during utility

construction.

Utility pipe systems below pavement and other structural areas should be backfilled using
compacted structural fill. The backfill should be placed and compacted in accordance with our

Earthwork recommendations.

Foundations
Assuming maximum wall loads of 4 kIf and column loads of 20 kips; the proposed

structures may be supported on shallow spread footings designed for a net allowable bearing
pressure of up to 3,000 pounds per square foot (psf). Minimum widths for wall footings of 16
inches and column footings of 24 inches are recommended when design based on 3,000 psf
results in a more narrow footing. Settlement on the order of 1-inch total and Y2-inch differential
can be anticipated, based on the assumed loads. Exterior footings should be founded a minimum
of 36 inches below the final exterior grades to provide protection from frost action, unless

otherwise required by local code.

Footings should be supported on the medium dense or stiff natural soils or on new
properly compacted structural fill. In localized areas, it may be necessary to undercut
foundations at saturated zones or where soft/loose soils are encountered. The decision to

undercut footings should be made in the field during footing construction. Based on the test
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borings and test pits excavations of basements can generally be accomplished by conventional
means provided the site grades are not lowered significantly. However, difficult excavation may
be encountered in the vicinity of Test Pits TP-2, TP-8, and TP-12 through TP-17 where refusal

was encountered within the dense weathered rock materials.

GTA recommends that concrete placement be performed the same day footings are

excavated to prevent exposure of the soils at footings level and potential weakening of the soils.

Groundwater was encountered at 11 locations at depths ranging from 4.4 to 12.9 feet
below the ground sutface. It is believed that the encountered water was a result of perched
conditions and/or water influenced by nearby wetlands or streams. Depending on the site grades
and basement elevations, problems may be encountered during foundation construction during
the wet season or after periods of heavy precipitation. If perched water or groundwater in
encountered, a layer of open-graded aggregate can be placed across the basement subgrade to
facilitate drainage and protect the subgrade soils. Additionally, the use of dewatering devices
such as sumps or gravity flow trenches will likely be sufficient in aiding in dewatering.
Construction of permanent exterior and interior drains with interior sump pumps are

recommended to direct accumulated subsurface drainage away from the foundation.

Detailed foundation evaluations should be performed in each footing excavation prior to
the placement of reinforcing steel or concrete. These evaluations should be performed by a
representative of the Geotechnical Engineer to confirm that the allowable soil bearing capacity is
available. The foundation bearing surface evaluations should be performed using a combination
of visual observation, comparison with the test pits, hand-rod probing, and Dynamic Cone

Penetrometer (DCP) testing.

Floor Design
Floor slabs can be designed as concrete slabs on grade. GTA recommends that the

concrete floor slabs supported on grade be founded on a 4-inch (minimum) coarse granular layer
covered with polyethylene vapor barrier to interrupt the rise of capillary moisture through the

slab. Imported washed gravel or crushed stone materials meeting the gradation of AASHTO No.
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57 aggregate are considered suitable for the granular layer. Natural and compacted fill subgrades
for support of the floor slabs should be observed to evaluate stability prior to placement of
concrete. The slabs may bear on wall or footing projections, but they should be isolated and

jointed so that the foundation walls can settle slightly without affecting the slab.

Lateral Earth Pressure
Below grade walls and retaining walls will have to be designed to resist lateral earth

pressures from the retained soils. The following properties may be used in the design of below
grade foundation walls and retaining walls. These properties consider the use of either the on-

site granular soils or on-site fine-grained soils as structural fill.

LATERAL EARTH PRESSURE SUMMARY

Soil Property Grglrlll—lzsli‘tgoils
Unit Weight, y 125 pef
Angle of Internal Friction, ® 30°
Coefficient of Active Earth Pressure (Ka) 0.33
Coefficient of Passive Earth Pressure (Kp) 3.00
Coefficient of Earth Pressure at Rest (Ko) 0.5
Base Friction, tan 8 0.5
Equivalent Fluid Pres\;’ure (Unrestrained Top of 42 psfifi
all)
Equivalent Fluid Pressure (Restrained Top of Wall) 63 psf/ft

Drainage panels and a perimeter drain should be provided behind below grade walls and
retaining walls to carry away any infiltrating surface water so that hydrostatic pressures do not
develop. The perimeter drain should consist of a minimum 4-inch diameter slotted or perforated
pipe encased in a minimum of 6 inches of crushed stone that is wrapped by a geotextile filter.
The crushed stone should meet the gradational requirements of AASHTO Size No. 57 aggregate.
The perimeter drain should tie into a sump pit, adjacent storm sewer, or off-site drainage system.

Where retaining walls are used, the collection system should discharge water to weepholes,
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which are at least two inches in diameter and spaced at maximum eight feet on center. All below

grade foundation walls adjacent to occupied spaces should be waterproofed.

Pavements
GTA recommends that the upper 12 to 18 inches of pavement subgrade be constructed of

on-site granular soils with characteristics tabulated below:

Liquid Limit (AASHTO T89) 35% or less
Plasticity Index (AASHTO T89, T90) 15% or less
Maximum Dry Density (AASHTO T99) 105 pef or greater
California Bearing Ratio 5% or greater

Based on the results of our laboratory testing, soils with these characteristics should be
readily available at the site. However, some of the surficial fine-grained soils are moisture
sensitive and micaceous and generally have a low sheer strength without confinement.
Undercutting, replacing with granular soils, crushed stone, or the use of geosynthetics may be
necessary in some arcas where destabilization of the subgrade occur. Prior to construction of
pavement sections, the pavement subgrade should be reviewed to verify design parameters and
proof-rolled with a loaded tri-axle dump truck under the direct supervision of the Geotechnical

Engineer to evaluate stability. Unsuitable soils should be over-excavated to a stable layer.

The natural site soils may become disturbed and softened from excess moisture and
construction equipment traffic. Contractors should anticipate that remedial work could be
required to achieve a stable subgrade prior to placing stone and paving, even if the subgrade soils
had previously been compacted to the required densities. Prudent planning and earthwork
procedures will reduce the potential necessity for remedial work. Road fills should be placed
and compacted in accordance with the recommendations outlined in the Earthwork section of

this report.
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Heavy construction traffic should not be allowed on partial pavement sections since such
traffic can damage the pavement. The paving contractor should be advised that they must
control construction traffic to limit disturbance of previously approved subgrade, stone base course,
or completed asphalt. Some patching and repair may be necessary prior to placement of the

final wearing surface layer of asphalt due to construction traffic.

SWM Facilities
Based on our observations made during the subsurface exploration, it is our opinion that

managing stormwater quality through the use of infiltration will be feasible with some
limitations in portions of the site. However, the surficial fine-grained soils could impact the
design and construction of the proposed facilities. ~Where infiltration is desired, it is
recommended that the proposed subgrades be extended through the fine-grained soils in to the
sandy residual soils. If the subgrades need to be undercut below the design grade, the proposed
subgrade elevations can be re-established with ASTM C33 sand (concrete sand) or AASHTO
#57 stone.

The guidelines established in the Pennsylvania Stormwater Best Management Practices
Manual, Appendix C Site Evaluation and Soil Testing indicates that the minimum infiltration rate
for all runoff reduction and infiltration practices is 0.1-inch per hour. Also, a vertical separation
of two (2) feet from the seasonal high groundwater elevation is required. Infiltration is not
considered practical in the areas near test pits TP-4 and TP-10 due to shallow limiting zones

and/or lower infiltration rates.

Unfactored field measured infiltration rates ranged from no discernable rate to greater
than 4 inches per hour at the tested locations and depths. However, we recommend that a design
infiltration rate of no more than 25 to 50 percent of the field measured rate be used for the final
design of the facility. We do not recommend averaging rates at various locations and applying
the averaged rate to the site or per facility. This recommendation is based on the inherent
problems associated with these systems as they become less permeable due to densification
during construction and partial clogging or siltation occurring over time. Additionally, design

phase infiltration testing should be performed to confirm the preliminary rates in this report.
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Once the design of the proposed facilities has been completed, GTA should be provided
the opportunity to review the plans to evaluate if the geotechnical issues have been addressed.
Also, GTA should be provided the opportunity to review the facility subgrade during
construction and perform additional field testing, if warranted. This is to observe compliance
with the design concepts, specifications or recommendations, and to allow for field changes in

the event that the soils conditions differ from that anticipated prior to that start of construction.

CONSTRUCTION OBSERVATION

We recommended that during construction of the subject project, a geotechnical engineer

be retained to provide observation and testing services for the following items.

e Perform a supplemental subsurface investigation for the building, retaining
wall, and deep utility excavations.

o Perform additional infiltration testing at alternate depths and/or locations.

e Review final civil and structural plans to evaluate if they conform with the
intent of this report.

¢ Observe the proof-rolling of fill and pavement subgrades prior to placing fill
or base course to evaluate stability.

e Provide observation and testing services during fill placement to evaluate if
the work is being performed in accordance with the project specifications and
intent of this report.

e Review excavated footings for compliance with the project drawings and the
intent of this geotechnical report.

o Provide Special Inspections as required by the project specifications and
Westtown Township requirements for the clubhouse.

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
engineering practice. All terms and conditions set forth in the Agreement and the General

Provisions attached thereto are incorporated herein by reference. No warranty, express or
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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 the data obtained
from limited observation and testing of the encountered materials. 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 conditibns 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. Geo-
Technology Associates, Inc. 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 Geo-Technology Associates, Inc.

The scope of our services for this geotechnical exploration 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 attached logs 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.

161348 GEO-TECHNOLOGY ASSOCIATES, INC.
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_ Imgortant Informion about This

Gieotechnical-Engineering Report

_ Subsurface problems are a principal cause of construction delays, cost overruns, claims, and disputes.

1 "'iWh'irle' yqu’camiro't'elim"ina‘te,all,s,uc risks, y ucan manage'them.' The folloWing ihfqrmation ,i:s'p'rqvided to help.

The Geoprofessional Business Association (GBA)
has prepared this advisory to help you ~ assumedly
a client representative — interpret and apply this
geotechnical-engineering report as effectively

as possible. in that way, clients can benefit from

a lowered exposure to the subsurface problems
that, for decades, have been a principal cause of
construction delays, cost overruns, claims, and
disputes. If you have questions or want more
information about any of the issues discussed below,
contact your GBA-member geotechnical engineer.
Active involvement in the Geoprofessional Business
Association exposes geotechnical engineers to a
wide array of risk-confrontation techniques that can
be of genuine benefit for everyone involved with a
construction project.

Geotechnical-Engineering Services Are Performed for
Specific Purposes, Persons, and Projects

Geotechnical engineers structure their services to meet the specific
needs of their clients. A geotechnical-engineering study conducted

for a given civil engineer will not likely meet the needs of a civil-

works constructor or even a different civil engineer. Because each
geotechnical-engineering study is unique, each geotechnical-
engineering report is unique, prepared solely for the client. Those who
rely on a geotechnical-engineering report prepared for a different client
can be seriously misled. No one except authorized client representatives
should rely on this geotechnical-engineering report without first
conferring with the geotechnical engineer who prepared it. And no one
- not even you - should apply this report for any purpose or project except
the one originally contemplated.

Read this Report in Full

Costly problems have occurred because those relying on a geotechnical-
engineering report did not read it in its entirety. Do not rely on an
executive summary. Do not read selected elements only. Read this report
in full.

You Need to Inform Your Geotechnical Engineer

about Change

Your geotechnical engineer considered unique, project-specific factors

when designing the study behind this report and developing the

confirmation-dependent recommendations the report conveys. A few

typical factors include:

«  theclient’s goals, objectives, budget, schedule, and
risk-management preferences;

o« the general nature of the structure involved, its size,
configuration, and performance criteria;

« the structures location and orientation on the site; and

« other planned or existing site improvements, such as

retaining walls, access roads, parking lots, and

underground utilities,

Typical changes that could erode the reliability of this report include
those that affect:
o thesites size or shape;
+  the fanction of the proposed structure, as when it’s
changed from a parking garage to an office building, or
from a light-industrial plant to a refrigerated warehouse;
» the elevation, configuration, location, orientation, or
weight of the proposed structure;
»  the composition of the design team; or
+  project ownership.

As a general rule, always inform your geotechnical engineer of project
changes ~ even minor ones ~ and request an assessment of their
impact. The geotechnical engineer who prepared this report cannot accept
responsibility or liability for problems that arise because the geotechnical
engineer was not informed about developments the engineer otherwise
would have considered.

This Report May Not Be Reliable

Do not rely on this report if your geotechnical engineer prepared it:

« for a different client;

« for a different project;

»  for a different site (that may or may not include all or a
portion of the original site); or

«+  before important events occurred at the site or adjacent
to it; e.g., man-made events like construction or
environmental remediation, or natural events like floods,
droughts, earthquakes, or groundwater fluctuations.

Note, too, that it could be unwise to rely on a geotechnical-engineering
report whose reliability may have been affected by the passage of time,
because of factors like changed subsurface conditions; new or modified
codes, standards, or regulations; or new techniques or tools. If your
geotechnical engineer has not indicated an “apply-by” date on the report,
ask what it should be, and, in general, if you are the least bit uncertain
about the continued reliability of this report, contact your geotechnical
engineer before applying it. A minor amount of additional testing or
analysis - if any is required at all - could prevent major problems.

Most of the “Findings” Related in This Report Are
Professional Opinions

Before construction begins, geotechnical engineers explore a site’s
subsurface through various sampling and testing procedures.
Geotechnical engineers can observe actual subsurface conditions only at
those specific locations where sampling and testing were performed. The
data derived from that sampling and testing were reviewed by your
geotechnical engineer, who then applied professional judgment to
form opinions about subsurface conditions throughout the site. Actual
sitewide-subsurface conditions may differ - maybe significantly - from
those indicated in this report. Confront that risk by retaining your
geotechnical engineer to serve on the design team from project start to
project finish, so the individual can provide informed guidance quickly,
whenever needed.

/



(This Report's Recommendations Are perform their own studies if they want to, and be sure to allow enough \

Confirmation-Dependent time to permit them to do so. Only then might you be in a position

The recommendations included in this report - including any options to give constructors the information available to you, while requiring

or alternatives — are confirmation-dependent. In other words, they are them to at least share some of the financial responsibilities stemming

not final, because the geotechnical engineer who developed them relied ~ from unanticipated conditions. Conducting prebid and preconstruction

heavily on judgment and opinion to do so, Your geotechnical engineer conferences can also be valuable in this respect.

can finalize the recommendations only after observing actual subsurface '

conditions revealed during construction, If through observation your Read Responsibility Provisions Closely

geotechnical engineer confirms that the conditions assumed to exist Some client representatives, design professionals, and constructors do

actually do exist, the recommendations can be relied upon, assuming not realize that geotechnical engineering is far less exact than other

no other changes have occurred. The geotechnical engineer who prepared  engineering disciplines. That lack of understanding has nurtured

this report cannot assume responsibility or liability for confirmation- unrealistic expectations that have resulted in disappointments, delays,

dependent recommendations if you fail to retain that engineer to perform  cost overruns, claims, and disputes. To confront that risk, geotechnical

construction observation. engineers commonly include explanatory provisions in their reports,
Sometimes labeled “limitations,” many of these provisions indicate

This Report Could Be Misinterpreted where geotechnical engineers’ responsibilities begin and end, to help

Other design professionals’ misinterpretation of geotechnical- others recognize their own responsibilities and risks. Read these

engineering reports has resulted in costly problems. Confront that risk ~ provisions closely. Ask questions, Your geotechnical engineer should
by having your geotechnical engineer serve as a full-time member of the ~ respond fully and frankly.
design team, to:

+  confer with other design-team members, Geoenvironmental Concerns Are Not Covered

«  help develop specifications, The personnel, equipment, and techniques used to perform an

«  review pertinent elements of other design professionals’ environmental study - e.g., a “phase-one” or “phase-two” environmental
plans and specifications, and site assessment - differ significantly from those used to perform

+  be onhand quickly whenever geotechnical-engineering a geotechnical-engineering study. For that reason, a geotechnical-
guidance is needed. engineering report does not usually relate any environmental findings,

conclusions, or recommendations; e.g., about the likelihood of

You should also confront the risk of constructors misinterpreting this encountering underground storage tanks or regulated contaminants,

report. Do so by retaining your geotechnical engineer to participate in Unanticipated subsurface environmental problems have led to project

prebid and preconstruction conferences and to perform construction Sailures. If you have not yet obtained your own environmental

observation. information, ask your geotechnical consultant for risk-management

guidance. As a general rule, do not rely on an environmental report
Give Constructors a Complete Report and Guidance prepared for a different client, site, or project, or that is more than six
Some owners and design professionals mistakenly believe they can shift ~ months old.
unanticipated-subsurface-conditions liability to constructors by limiting

the information they provide for bid preparation. To help prevent Obtain Professional Assistance to Deal with Moisture
the costly, contentious problems this practice has caused, include the Infiltration and Mold

complete geotechnical-engineering report, along with any attachments While your geotechnical engineer may have addressed groundwater,

or appendices, with your contract documents, but be certain to note water infiltration, or similar issues in this report, none of the engineer’s
conspicuously that you've included the material for informational services were designed, conducted, or intended to prevent uncontrolled
purposes only. To avoid misunderstanding, you may also want to note migration of moisture - including water vapor - from the soil through
that “informational purposes” means constructors have no right to rely building slabs and walls and into the building interior, where it can

on the interpretations, opinions, conclusions, or recommendations in cause mold growth and material-performance deficiencies. Accordingly,
the report, but they may rely on the factual data relative to the specific proper implementation of the geotechnical engineer’s recommendations
times, locations, and depths/elevations referenced. Be certain that will not of itself be sufficient to prevent moisture infiltration. Confront
constructors know they may learn about specific project requirements, the risk of moisture infiltration by including building-envelope or mold
including options selected from the report, only from the design specialists on the design team. Geotechnical engineers are not building-
drawings and specifications, Remind constructors that they may envelope or mold specialists.

GEOPROFESSIONAL
BUSINESS
= ASSOCIATION
Telephone: 301/565-2733
e-mail: info@geoprofessional.org www.geoprofessional.org

Copyright 2016 by Geoprofessional Business Association (GBA). Duplication, reproduction, or copying of this document, in whole or in part, by any means whatsoever, is strictly
prohibited, except with GBA’s specific written permission. Excerpting, quoting, or otherwise extracting wording from this document is permitted only with the express written permission
of GBA, and only for purposes of scholarly research or book review, Only members of GBA may use this document or its wording as a complement to or as an element of a report of any
kind, Any other firm, individual, or other entity that so uses this document without being a GBA member could be committing negligent
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NOTES FOR EXPLORATION LOGS

KEY TO USCS TERMINOLOGY AND GRAPHIC SYMBOLS

SYMBOLS
MAJOR DIVISIONS
(BASED UPON ASTM D 2488) GRAPHIC|LETTER
o\ o
GRAVEL CLEAN POt GW
GR’Z@‘ELY GRAVELS A
COARSE - S0ILS (LESS THAN 5% PASSING THE N, 200 SIEVE) l‘ GP
GRAINED e v O,
SOILS MORE THAN 50% ek
OF COARSE GRAVELS WITH N | GM
FRACTION FINES 2
RETAINED ON NO.
4SIEVE | (\IORE THAN 15% PASSING THE NO. 200 SIEVE) GC
SAND CLEAN SANDS SW
AND
R T e SSAO'\:EQ/ (LESS THAN 5% PASSING THE NO. 200 SIEVE) Sp
LARGER THAN
NO. 200 SIEVE
Size MORE THAN 50% SANDS WITH SM
OF COARSE
FRACTION FINES 5
PASi'“S‘%\%‘ NO- | (MORE THAN 15% PASSING THE NO. 200 SIEVE) / SC
SILT OR CLAY ML
SILTS (<15% RETAINED THE NO. 200 SIEVE)
FINE - AND SILT OR CLAY WITH SAND OR GRAVEL
GRAINED CLAYS (15% TO 30% RETAINED THE NO, 200 SIEVE) CL
SOILS
LIQUID LIMIT SANDY OR GRAVELY SILT OR CLAY +— — —|
LESS THAN 50 (>30% RETAINED THENO. 200 SIEVE) [~~~ OL
SILTOR CLAY
MORE THAN 50% SILTS (<15% RETAINED THE NO. 200 SIEVE) MH
OF MATERIALIS AND v /
MRS | CLavs  [SILT ORGLAY WITH SAND OR GRAVELY/Z c
NO. 200 SIEVE (15% TO 30% RETAINED THE NO. 200 SIEVE) 4 H
SIZE LIQUIDLIMIT | SANDY OR GRAVELY SILT OR CLAY [/777
s
GREATERTHANS0| (3004 RETAINED THE NO. 200 SIEVE) % ////////////// OH
FEeeEE!
HIGHLY ORGANIG SOILS oo PT

NOTE: DUAL SYMBOLS ARE USED TO INDICATE COARSE-GRAINED SOILS CONTAINING AN ESTIMATED 10% FINES BY VISUAL
CLASSIFICATION OR WHEN THE SOIL HAS BETWEEN 5 AND 12 PERCENT FINES FROM LABORATORY TESTS; AND FOR
FINE-GRAINED SOILS WHEN THE PLOT OF LIQUID LIMIT & PLASTICITY INDEX VALUES FALLS IN THE PLASTICITY CHART'S
CROSSHATCHED AREA. RESULTS OF LABORATORY TESTING ARE USED TO SUPPLEMENT THE CLASSIFICATION OF THE 80ILs
BASED ON THE VISUAL-MANUAL PROGEDURES OF ASTM D2488.

ADDITIONAL TERMINOLOGY AND GRAPHIC SYMBOLS

GOARSE-GRAINED SOILS
(GRAVEL AND SAND)
BLOWS PER
DESIGNATION | BT eor)
IINH
VERY LOOSE 0-4
LOOSE 5-10
MEDIUM DENSE |  11-30
DENSE 31- 50
VERY DENSE >50

NOTE: "N" VALUE DETERMINED AS

PER ASTM D1586

FINE-GRAINED SOILS
(SILT AND GLAY)

CONSISTENGY Bt
VERY SOFT <2
SOFT 2-4
MEDIUM STIFF 5-8
STIFF 9-15
VERY STIFF 16-30
HARD >30

NOTE: ADDITIONAL DESIGNATIONS
TO ADVANCE SAMPLER INDICATED

IN BLOW COUNT COLUMN:
WOH = WEIGHT OF HAMMER
WOR = WEIGHT OF ROD(S)

SAMPLE TYPE
DESIGNATION SYMBOL
SPLIT-SPOON S-
SHELBY TUBE U-
ROCK CORE R-
WATER DESIGNATION
DESCRIPTION SYMBOL

ENCOUNTERED DURING DRILLING

UPON COMPLETION OF DRILLING

24 HOURS AFTER COMPLETION

< | ] 1k

DESCRIPTION LS
I"-‘.. M ‘.....'
TOPSOIL
ADDITIONAL
DESIGNATION MAN-MADE FILL
GLACIAL TILL
o < ()o [Z s
COBBLES AND BOULDERS g P 3 P Z P ,,”(
DESCRIPTION "N" VALUE
RESIDUAL ] B ;
SOIL HIGHLY WEATHERED ROCK 50 TO 50/1 \
AR SBCAN
DESIGNATION LLY WEATHERED ROCK MORE THAN 50 BLOWS FOR 1" AAAAA
PENETRATION,

PARTIA AUGER PENETRABLE AA AA AA AA AA

NOTE: WATER OBSERVATIONS WERE MADE
AT THE TIME INDICATED. POROSITY OF SOIL

STRATA, WEATHER CONDITIONS, SITE
TOPOGRAPHY, ETC. MAY CAUSE WATER
LEVEL CHANGES.




PROJECT:
PROJECT NO.:
PROJECT LOCATION:

DATE STARTED:

DATE COMPLETED:
DRILLING CONTRACTOR:
DRILLER:

DRILLING METHOD:

LOG OF BORING NO. B-1

Crebilly Farm
161348

7127/2016
7127/2016
GTA

D. Hans

Hollow Stem Auger

Chester County, Pennsylvania

WATER LEVEL (f): = Dry  “F

Sheet 1 of 1

Dry ¥ Dry

DATE: _ 7/27H18 7/27/16 7/28/16

CAVED (fty: _InAuger _ 13.2 12.9

WATER ENCOUNTERED DURING DRILLING (fty Dry
GROUND SURFACE ELEVATION: 323.9
DATUM: Survey
EQUIPMENT: Diedrich D50
LOGGED BY: T. Hill
CHECKED BY: E. Williams

SAMPLING METHOD: Split Spoon
— 0 —
| £ 2 -~ €] 4
wee lwgEl Wy w e £ P £ Q4
b [oz| af | ze | $| 8|2 |85e
SSR 2Rl 2 |25k |85
G2 |64 58 | 83 |z | g | 4 G0
¥ 2 e
DESCRIPTION REMARKS
3239 O Topsoil +/- 9 inches
323.1 - - - -
S (00 19 2-2-4-4 6 b Brown, moist, medium stiff, SILT with sand
Brown, moist, stiff, Sandy SILT
S-2 |20 12 3-3-6-6 9 3
319.9 - -
Orange and brown, moist, medium dense, Siity SAND,
contains rock fragments
S-3 |40 15 2-5-7-8 | 12
Same, brown, gray, and white
S-4 |80 17 @-11-1313 24
Brown, gray, and orange, moist, dense, Silty SAND,
contains rock fragments
S-5 [13.0] 18 [B-12-20-19 32
308.9| 15 ‘ Boring terminated at 15.0 feet.

NOTES: Surveyed locations provided by Northeast Surveyors, LLC.

GEO-TECHNOLOGY.
ASSOCIATES, INC.
18 Boulden Circle, Sulle 36

New Caslle, DE 19720

LOG OF BORING NO. B-1

Sheat19f 1




LOG OF BORING NO. B-2

PROJECT: Crebilly Farm
PROJECT NO.: 161348

X x

Dry

Sheet 1 of 1

Dry X128

WATER LEVEL (ft):

DATE: 7/27116 7127116 7/28/16

PROJECT LOCATION: Chester County, Pennsylvania GAVED (f); _InAuger __ 12.8 13.0
DATE STARTED: 7/27/2016 WATER ENCOUNTERED DURING DRILLING (ff) Dry
DATE COMPLETED: 7/27/2016 GROUND SURFACE ELEVATION: 320.2
DRILLING CONTRACTOR: GTA DATUM: Survey
DRILLER: D.Hans EQUIPMENT: Diedrich D50
DRILLING METHOD: Hollow Stem Auger LOGGEDBY: T.Hill
SAMPLING METHOD: Split Spoon CHECKED BY: E. Williams
— o —_
& £ ~ 1 € 4
we |weg| ws w8 & - £ O
el oz ok | ze | 2] 2 |z|8|Es
=s (= sy = ks) = 1%} =
=5 2ol 23| 22 15| £ | & |3 &S
0wz |Gl g uOJ %] 9 s iy u [6X2]
o @ ]
DESCRIPTION REMARKS
3202| O 21 Topsoll +/- 7 inches
. 319.6 r - - - -
s1 lool 18 2.3.3.5 6 | ML Brown, moist, medium stiff, SILT with sand
| Brown and gray, moist, medium stiff, micaceous, Sandy
SILT, contains rock fragments
S-2 |20 13 4-4-4-6 8 34
i Same
§3 |40 14 3-3-4-5 7| 38152 Brown, gray, and orange, moist, loose, micaceous, Silty
SAND, contains rock fragments
Brown, gray, white, and orange, moist, medium dense,
micaceous, Silty SAND, contains rock fragments
S4 |80 16 [B-10-12-15 22
h &
Gray, white, and orange, moist, dense, micaceous, Siity i
SAND, contains rock fragments
S5 |13.0] 19 [6-11-20-25 31
305.2

Boring terminated at 15.0 feet.

NOTES: Surveyed locations provided by Northeast Surveyors, LLC.

E

1|

\l

= GEO-TECHNOLOGY
=  ASSOCIATES, INC.

18 Bouldén Circle, Sulle 36
New Castlg, DE 19720

LOG OF BORING NO. B-2

Sheat 1 0f4




LOG OF BORING NO. B-3

Sheet 1 of 1

. 74 v d h A
PROJECT: Crebilly Farm WATER LEVEL (fy; = Dry == Dry —=12.8
PROJECT NO.: 161348 DATE: _7/27116 7127116 _ 728116
PROJECT LOCATION: Chester County, Pennsylvania CAVED (ft); InAuger _ 13.2 13.4
DATE STARTED: 7/27/2016 WATER ENCOUNTERED DURING DRILLING (ft) Dry
DATE COMPLETED: 7/27/2016 GROUND SURFACE ELEVATION: 317.0
DRILLING CONTRACTOR: GTA DATUM: Survey
DRILLER: D.Hans EQUIPMENT: Diedrich D50
DRILLING METHOD: Hollow Stem Auger LOGGED BY: T. Hill
SAMPLING METHOD: Split Spoon CHECKED BY: E. Williams
o~ [ —~
. £ 2 —~ =) —
we (wgl W w e &£ = £ O
el oz 2f | e | 2 2] =288
=5 |2EF| =Y =6 3 E @ =
3 |zel 22| 22 | 8| £ |5 |°|E%
oz |Gl o 8 %) 9 > i al @ w
4 @ i
DESCRIPTION REMARKS
3170 O 4203 Topsoil +/- 7 inches
8164 TRIIE ist, stiff, SILT with Sand
s1 ool 18 2556 | 10 | rown, moist, stiff, with San
i Brown, moist, stiff, micaceous, Sandy SILT, contains
rock fragments
S2 |20 14 3-3-6-7 9 34
313.0 - - -
Brown, gray, and white, moist, loose, Silty SAND,
contains rock fragments
S-3 | 4.0 18 2-3-5-6 8
Brown, gray, and orange, moist, medium dense,
micaceous, Silty SAND, contains rock fragments
S-4 |80 17 |4-7-12-14] 18
A&
Brown, gray, and white, moist, dense, micaceous, Silty )
SAND, contains rock fragments
§5 |130| 19 [5-10-28:50 38 | 303.0 2 Brown, gray, and white, moist, very dense, Highly
2 Weathered ROCK
FANWAY
302.0) 15 Boring terminates at 15.0 feet.
NOTES: Surveyed locations provided by Northeast Surveyors, LLC.
m GEO-TECHNOLOGY LOG OF BORING NO. B-3
meEwiw  ASSOCIATES, INC.
rﬂ 18 Boulden Circle, Sutle 36
7 New Castle, DE 19720
Sheet 1.af 1




LOG OF BORING NO. B-4

Sheet 1 0of 1

b 74 Ay 4 v
PROJECT: Crebilly Farm WATERLEVEL (fty; = Dry = Dry 129
PROJECT NO.: 161348 DATE: . 7/27/16 7127116 _ 7/28116
PROJECT LOCATION: Chester County, Pennsylvania CAVED (fy: _InAuger _ 13.3 13.3
DATE STARTED: 7/27/2016 WATER ENCOUNTERED DURING DRILLING (ft) Dry
DATE COMPLETED: 7/27/2016 GROUND SURFACE ELEVATION: 314.8
DRILLING CONTRACTOR: GTA DATUM: Survey
DRILLER: D.Hans EQUIPMENT: Diedrich D50
DRILLING METHOD:; Hollow Stem Auger LOGGED BY: T. Hill
SAMPLING METHOD: Split Spoon CHECKED BY: E. Williams
— [ —
& £ —_ £ | .
we |wgE uwe w 8 & = £ S
2 zr af| ze | £ 2|z | 8|28
S5 |= su =5 3 E 15 =
25 |29 =3 | =2 I I O B R -
0z (oW @ 8 %] 3 S @ W R
4 @ m
DESCRIPTION REMARKS
3148 O K321 Topsail +/- 7 inches
314.2 i - - :
s1 |ool 19 2555 1 10 1 ML Orange and brown, moist, stiff, SILT with sand
) Same, medium stiff
S2 |201 12 | 4444 | 8 3
i Same
§-3 |40] 15 | 2456 | 9 3098 Brown and gray, moist, loose, Silty SAND, contains rock
fragments
6 t
i Gray, brown, orange, and white, medium dense,
micaceous, Silty SAND, contains rock fragments
sS4 8.0 18 3-5-9-13 | 14 9
12
- LS
Same N
S5 [{13.0] 19 [5-9-12-19] 21 b
299.8| 15 Boring terminated at 15.0 feet.
NOTES: Surveyed locations provided by Northeast Surveyors, LLC.
PR BEO-TECHNOLOGY LOG OF BORING NO. B-4
ETEFL=  ASSOCIATES, INC.
W—"vj 18 Boulden Circle, Sulle 86
New Castle, DE 19720 Sheet 4 af 4




LOG OF BORING NO. B-5 Sheet 1 of 1

7 Ay 4 w
PROJECT: Crebilly Farm WATER LEVEL (f), = Dry <= Dry = Dry
PROJECT NO.: 161348 DATE; __7/2TH6__ _ 712716 _ _ 7/28/16
PROJECT LOCATION: Chester County, Pennsylvania CAVED (f: _InAuger __ 12.6 12.8
DATE STARTED: 7/27/2016 WATER ENCOUNTERED DURING DRILLING (fty Dry
DATE COMPLETED: 7/27/2016 GROUND SURFACE ELEVATION: 312.43
DRILLING CONTRACTOR: GTA DATUM: Survey
DRILLER: D.Hans EQUIPMENT: Diedrich D50
DRILLING METHOD: Hollow Stem Auger LOGGED BY: T. Hill
SAMPLING METHOD: Split Spoon CHECKED BY: E. Williams
— [ —~
- & 2 | 51 € 4
mee weEl Wy w2 & z | € 24
ol o< 28| 2o | S| 8|z |8 |ES
=5 = =y = B = o |d=
52 (53 35| a5 || |4 |55
[a} § 3 z 5 [a}
m
DESCRIPTION REMARKS
3124/ O % Topsoll - 4 inches
312.1 ML Brown and orange, moist, stiff, Sandy SILT, contains
S1 (00| 18 3-5-5-5 | 10 1 rock fragments
3104 Brown, moist, loose, Silty SAND, contains rock
fragments
S2 |20 10 3-4-4-5 8 3
i Gray and brown and white, moist, medium dense, Hard augering 5 tg
micaceous, Silty SAND, contains rock fragments 13 feet.
S-3 | 4.0 16 6-9-9-8 18 b
6 .
i Same
S-4 |8.0 18 5-10-16-16] 26 9
12—
2094 “4  Gray, brown and orange, moist, very dense, Highly
| Weathered ROCK
S-5 |13.0] 19 [4-25-30-32 55 b 3
207.4| 15 Boring terminated at 15.0 feet.
NOTES: Surveyed locations provided by Northeast Surveyors, LLC.
T GEO-TECHNOLOGY LOG OF BORING NO. B-5
—r ASSOCIATES, INC.
ﬁ 18 Boulden Gircle, Sulle 36
> New Castle, DE 19720
Sheet 1.0f1




PROJECT:

PROJECT NO.: 161348

LOG OF BORING NO. B-6

Crebilly Farm

Sheet 1 of 1

X 12,0

WATER LEVEL (f): = Dry  =F Dry
712716 _ 7128116

DATE: _ 7i127116

PROJECT LOCATION: Chester County, Pennsylvania CAVED (f); _In Auger 13.0
DATE STARTED: 7/27/2016 WATER ENCOUNTERED DURING DRILLING (fty Dry
DATE COMPLETED: 7/27/2016 GROUND SURFACE ELEVATION: 325.5
DRILLING CONTRACTOR: GTA DATUM: Survey
DRILLER: D.Hans EQUIPMENT: Diedrich D50
DRILLING METHOD: Hollow Stem Auger LOGGED BY: T. Hill
SAMPLING METHOD: Split Spoon CHECKED BY: E. Williams
— [ —~
| & - R = P
W jwgdl Wy w2 £ = £ O
Bl ozl afk | ze | 2| 2| x| 8|58
=5 |=F| =25 = o Z B o0 =
<3 1<hl =5 =2 s < 51 = ¥
wz (w a w 8 w 9 = "_‘.J a oW
(4 o o
DESCRIPTION REMARKS
325.5 Topsoll +/- 6 inches
3250 Brown, moist, iiff, SILT with sand
s-1 | 0.0 16 3-4-5-5 9
Orange and brown, moist, medium stiff, Sandy SILT,
contains rock fragments
S-2 |20 11 2-3-4-5 7
321.5 - : -
Brown, orange and white, moist, loose, Silty SAND,
contains rock fragments
S3 |40| 17 | 3444 | 8
Brown, gray and orange, moist, medium dense,
micaceous, Silty SAND, contains rock fragments
S-4 | 8.0 18  B-10-12-114] 22
A
Same
S-5 [13.0 20 ([7-12-12-16 24
3105 Boring terminated at 15.0 feet.
NOTES: Surveyed locations provided by Northeast Surveyors, LLC.
T GEO-TECHNOLOGY LOG OF BORING NO. B-6
~r ASSOCIATES, INC.
/_W— 18 Boulden Citcle, Sulle 36
: New GCaslle, DE 19720
Sheet 1 0f 4




LOG OF BORING NO. B-7

Sheet 1 of 1

b 72 w h A
PROJECT: Crebilly Farm WATERLEVEL (i, = Dry = Dry =< Dry
PROJECT NO.: 161348 DATE: __7/271M6 727116 _7/28/18
PROJECT LOCATION: Chester County, Pennsylvania CAVED (it): _InAuger _ 1238 12.8
DATE STARTED: 7/27/2016 WATER ENCOUNTERED DURING DRILLING (ft) Dry
DATE COMPLETED: 7/27/2018 GROUND SURFACE ELEVATION: 327.0
DRILLING CONTRACTOR: GTA DATUM: Survey
DRILLER: D.Hans EQUIPMENT: Diedrich D50
DRILLING METHOD: Hollow Stem Auger LOGGED BY: T. Hill
SAMPLING METHOD: Split Spoon CHECKED BY: E. Williams
—~ 0 —~
& 2 -~ €| 4
we |lwg| wy [T £ z £ od
o8 2z 2§ | ze | 2|2 |z|8 52
== |2k =5 = k) '; E 17} < =
5238035 | 32 | 2|5 |&|° 65
(%8l °g| g | =z @jo| |°7
4 o i
DESCRIPTION REMARKS
s2r.0| O 521 Topsoil +/- 7 inches
326.4 T . — .
1 ML Brown, moist, medium stiff, Sandy SILT, contains rock
S-1 0.0 18 2-3-5-5 8 fragments
325.0 © - -
Brown and gray, moist, loose, micaceous, Silty SAND,
contains rock fragment
S2 |20 13 3-3-4-4 7
Same, brown, tan and gray
S-3 |40| 14 | 3444 ! 8
Gray, brown, and red, moist, medium dense, micaceous,
Silty SAND, contains rock fragments
S-4 |80} 19 | 3-5-6-10| 11
Brown, gray and white, moist, dense, micaceous, Silty
SAND, contains rock fragments
S5 |13.0] 18 @-12:32-31 44 3130 5 Brown, gray, and white, moist, very dense, Highly
a2 Weathered ROCK
FANRYAS
312.0 15 Boring terminated at 15.0 feet.
NOTES: Surveyed locations provided by Northeast Surveyors, LLC.
BT e CEO-TECHNOLOGY LOG OF BORING NO. B-7
merp e ASSOCIATES, INC.
# 18 Boulden Gircle, Suife 36
- New Caslle, DE 19720
Sheat 1 0f 4




LOG OF BORING NO. B-8

Sheet 1 of 1

. h 74 w h 4
PROJECT: Crebilly Farm WATERLEVEL (), = Dry = Dry =129
PROJECT NO.: 161348 DATE: _ 7127/16 7i27116 7128116
PROJECT LOCATION: Chester County, Pennsylvania CAVED (ft); _In Auger 13.6 13.9
DATE STARTED: 7/27/2016 WATER ENCOUNTERED DURING DRILLING (ft) Dry
DATE COMPLETED: 7/27/2016 GROUND SURFACE ELEVATION: 324.0
DRILLING CONTRACTOR: GTA DATUM: Survey
DRILLER: D.Hans EQUIPMENT: Diedrich D50
DRILLING METHOD: Hollow Stem Auger LOGGED BY: T. Hill
SAMPLING METHOD: Split Spoon CHECKED BY: E. Williams
— 0 -
N gl 1€l -
we lwel owy w e & =z £ (S
am et & % T L% ¢ o] T 3 = 8
S5kl 35 | 52 (8| % |58 58
Bz oW w§ w% > é g L)
o m w
DESCRIPTION REMARKS
324.0| O Beszd Topsoil +- 8 inches
o1 lool 17 1284 | 7 B3 W Brown, moist, medium stiff, Sandy SILT
1 Same, contains rock fragments
S2 |20 9 3-4-4-8 8 3+
320.0 Gray, brown and white, moist, medium dense,
micaceous, Silty SAND, contains rock fragments
S-3 [40f 14 | 3469 | 10
Gray, orange, and brown, moist, medium dense,
micaceous, Silty SAND, contains rock fragments
S-4 8.0 17 4-10-13-13 23
L4
Orange, brown, and gray, moist, medium dense, =
micaceous, Silty SAND, contains rock fragments
S-5 |13.0] 18 B-10-12-11 22
309.0 Boring terminated at 15.0 feet.

NOTES: Surveyed locations provided by Northeast Surveyors, LLC,

GEO-TECHNOLOGY
ASSOCIATES, INC.

18 Boulden Circle, Suile 36
New Castle, DE 19720

LOG OF BORING NO. B-8

Sheat 1 0f 1




LOG OF BORING NO. B-9 Sheet 1 of 1

X r ¥
PROJECT: Crebhilly Farm WATER LEVEL (ft: = _Dry = Dry < Dry
PROJECT NO.: 161348 DATE: _ 712716 _ 7127116 _ 7/28/16
PROJECT LOCATION: Chester County, Pennsylvania CAVED (f): _In Auger 13.5 13.1
DATE STARTED: 7/27/2016 WATER ENCOUNTERED DURING DRILLING (fty Dry
DATE COMPLETED: 7/27/2016 GROUND SURFACE ELEVATION: 318.5
DRILLING CONTRACTOR: GTA DATUM: Survey
DRILLER: D.Hans EQUIPMENT: Diedrich D50
DRILLING METHOD: Hollow Stem Auger LOGGED BY: T. Hill
SAMPLING METHOD: Split Spoon CHECKED BY: E. Williams
— @ —~
- & &l | € 4
we |wgl u 8 # =z £ O
o [2x| 2k | 2o | 2| 8|z |8 [E8
== |=2F| =Y =) 3 = @ =
<5 |28 23 22 2| 218 |3|&S
Gz (oWl & S 1%} 5 > i u o0
4 il
“ DESCRIPTION REMARKS
3185 O “ 3 Topsoil +/- 8 inches
s1 |ool| 17 2.4.66 | 10 317.8 4 ML Brown, moist, stiff, Sandy SILT
] Brown, moist, stiff, Sandy SILT, contains rock fragments
S-2 (20| 14 5-6-8-9 | 14 3
314.5 - - -
Brown, orange, and gray, moist, medium dense, Silty
SAND, contains rock fragments
S-3 |4.0f 17 3-6-6-8 | 12
Gray and brown, moist, dense, micaceous, Silty SAND, | Hard Augering 9
contains rock fragments feet to 13 feet.
S-4 |80 21 8-12-19-26 31
305.5 - -
Gray and brown, moist, very dense, Highly Weathered
ROCK
S-5 [13.0f 17 [5-23-36-39 59
303.5 Boring terminated at 15.0 feet.

NOTES: Surveyed locations provided by Northeast Surveyors, LLC.

Ty GEO-TECHNOLOGY LOG OF BORING NO. B-9
ESEF:E  ASSOCIATES, INC.

ﬁ 18 Boulden Circle, Sutte 36
” 72
New Gastle, DE 19720 Sheet 1 of 1

:




LOG OF BORING NO. B-10

X

Sheet 1 of 1

Dy ¥ Dry ¥ Diy

PROJECT: Crehilly Farm WATER LEVEL (ft):
PROJECT NO.: 161348 DATE: __7/28/16 7i28116 _ _7/29/16
PROJECT LOCATION: Chester County, Pennsylvania CAVED (f): _InAuger _ 10.0 10.0
DATE STARTED: 7/28/2016 WATER ENCOUNTERED DURING DRILLING (fty Dry
DATE COMPLETED: 7/28/2016 GROUND SURFACE ELEVATION: 307.9

DRILLING CONTRACTOR: GTA
DRILLER:; D.Hans
DRILLING METHOD: Hollow Stem Auger
SAMPLING METHOD: Split Spoon

DATUM: Survey
EQUIPMENT: Diedrich D50
LOGGED BY: T. Hill

CHECKED BY: E. Williams

| £ S I o
ye jugl we | £z | & 24
sl lac| sk | ze | 2| 8|z |8|E8
=5 [=F| sY =5 8 L = @ =
52 |38 33| 35 || |&|° |88
< |®5] °9 5 z | | o on
4 @ m
DESCRIPTION REMARKS
so7.9| O 2] Topsoil +/- 7 inches
307.3 2 - T -
s1 100 14 0.3.4-4 7 1 ML Brown, moist, medium stiff, Sandy SILT
| Orange-brown, moist, medium stiff, SILT with sand
S-2 |20 15 3-3-3-4 6 3
i Brown, moist, stiff, SILT with sand
S-3 (4.0 19 2-3-7-7 | 10 :
6.—
i Brown, moist, medium stiff, Sandy SILT
S4 |80] 18 1-2-3-9 5 9]
208.4 - - -
Brown, moist, loose, Silty SAND, contains rock
fragments
Same, medium dense
S-5 [13.0] 1 2-5-7-11 | 12
292'9 Boring terminated at 15.0 feet.
NOTES: Surveyed locations provided by Northeast Surveyors, LLC.
B e OEO-TECHNOLOGY LOG OF BORING NO. B-10
E;—?E == ASSOCIATES, INC.
/__,7!!3-—’/ 18 Boulden Cirle, Suite 36
. New Castle, DE 19720
Sheet 4 of 1]




LOG OF BORING NO. B-11 Sheet 1 of 1

Y py TLpy Ty

PROJECT: Crebilly Farm WATER LEVEL (ft):
PROJECT NO.: 161348 DATE: _ 7/28/16 _ 7/28/16 _ 7/29/118
PROJECT LOCATION: Chester County, Pennsylvania CAVED (ft); _In Auger 8.0 79
DATE STARTED: 7/28/2016 WATER ENCOUNTERED DURING DRILLING (ft) Dry
DATE COMPLETED:; 7/28/2016 GROUND SURFACE ELEVATION: 311.3
DRILLING CONTRACTOR: GTA DATUM: Survey
DRILLER: D.Hans EQUIPMENT: Diedrich D50
DRILLING METHOD: Hollow Stem Auger LOGGED BY: T. Hill
SAMPLING METHOD: Split Spoon CHECKED BY: E. Williams
~ 33 —
- & gl 5 | 4
TR [ITRE) BTN w g £ = £ QA
ol oz 2§ | Ze | 2| 8|z |8[ES
=s (= =4 = ke > @ =
<3 |<b| <57 <= a < o | 5|3
Bz |0l Fg “5 z ] a o0
E| 4 7
DESCRIPTION REMARKS
3113 0 ] Topsoil +/- 7 inches
3107 M - - - -
4 ML Brown, moist, medium stiff, Sandy SiLT, contains rock
S-1 {00 14 1-3-3-5 6 fragments
309.3 - - ; -
Brown, moist, medium dense, Silty SAND, contains rock
fragments
S2 (20 16 [4-5-11-12| 16 3
1 Same, brown and gray
S-3 |40 16 2-8-10-8 | 18 b
6 —
i Brown, gray and orange, moist, medium dense, Silty Hard Augering 9
SAND, contains rock fragments to 13 feet.
S-4 (8.0 17 |3-9-12-15| 21 9
12
l Same
S-5 |13.0} 13 [4-21-50/5"{71/11 i
gggg Al Gray and white, moist, very dense, Highly Weathered
: \ ROCK
1564 Boring terminated at 14.4 feet.

NOTES: Surveyed locations provided by Northeast Surveyors, LLC.

GEO-TECHNOLOGY LOG OF BORING NO. B-11
ASSOCIATES, INC.

ﬁ 18 Boulden Circle, Suile 36
S New G E 19720
ew Caslls, DE Sheet1 af 1




LOG OF BORING NO. B-12

Sheet 1 of 1

. A 74 Ay 4 h A
PROJECT: Crebilly Farm WATER LEVEL (f): = Dry = Dry = Dry
PROJECT NO.: 161348 DATE: __7/1281M6 _ 7/28/116 _ 7/29/16
PROJECT LOCATION: Chester County, Pennsylvania CAVED (f); _In Auger 8.4 8.2
DATE STARTED; 7/28/2016 WATER ENCOUNTERED DURING DRILLING (ft) Dry
DATE COMPLETED: 7/28/2016 GROUND SURFACE ELEVATION: 313.6
DRILLING CONTRACTOR: GTA DATUM: Survey
DRILLER: D. Hans EQUIPMENT: Diedrich D50
DRILLING METHCD: Hollow Stem Auger LOGGED BY: T. Hill
SAMPLING METHOD: Split Spoon CHECKED BY: E. Williams
— 0 —
N 2 . £ | .
we wglowy w e £ = £ Q.
ab ozl ok | e | 2| S|z | 8|28
=5 |2F| 2¥ = 8 B El® =
52|38 35| 35 || S |h|° &5
Z |%a| ?¢ 5 z | L |a oo
A m i
DESCRIPTION REMARKS
313-? 0 (% ¥ Topsoil +/- 6 inches
313. ML Brown, moist, soft, Sandy SILT, contains rock fragments
S-1 0.0 16 2-2-2-3 4 1
311.6 - - - -
Brown, moist, medium dense, Silty SAND, contains rock
fragments
S2 |20 12 4-5-6-10 | 11
Same
S-3 (40} 15 2-6-6-8 | 12
305.6 Hard Augering 9

S4 |80 17 {3-26-34-32 60

Brown and gray, moist, very dense, Highly Weathered
ROCK

S-5 |13.0f 13 |8-25-50/4"75/10

Gray, brown and orange, moist, very dense, Highly
Weathered ROCK

2093 Boring terminated at 14.3 fest.

feet to 13 feet.

NOTES: Surveyed locations provided by Northeast Surveyors, LLC.
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PROJECT:
PROJECT NO.:
PROJECT LOCATION:

DATE STARTED:
DATE COMPLETED:

DRILLING CONTRACTOR: GTA

7/28/2016
7/28/2016

LOG OF BORING NO. B-13

Crebilly Farm
161348
Chester County, Pennsylvania

Sheet 1 of 1

A A
WATERLEVEL (fy 2 Dry £ Dy X Dry
DATE: _ 7I2816 _ _ 7/28/16 _ _7/29/16
CAVED (f); _In Auger 8.6 8.3

WATER ENCOUNTERED DURING DRILLING (fty Dry
GROUND SURFAGE ELEVATION: 320.0

DATUM: Survey
EQUIPMENT: Diedrich D50

DRILLER: D.Hans
DRILLING METHOD: Hollow Stem Auger LOGGED BY: T. Hill
SAMPLING METHOD: Split Spoon CHECKED BY: E. Williams
—~ 0 —
- £ £ -1 €] .
[T [T} TR w g & =z £ O
Bl @c) 2k | 2e | 2] 8| z2|8|E8
== |2F| =25 =5 8 = = [} =
=5 24| 23 22 N I B = B - 3=
3z wl a 3 S > i u ok
4 @ 1]
- DESCRIPTION REMARKS
3%8.0 0 7] Topsoil +/- 6 inches
3195 ML Brown, moist, medium stiff, Sandy SILT, contains fine
81 |00 16 | 2333 | 6 ] roots and rock fragments
318.0 - - -
Brown, moist, loose, Silty SAND, contains rock
fragments
S-2 |20 5 2-2-2-2 4
Brown, gray and tan, moist, dense, micaceous, Silty
SAND, contains rock fragments
S-3 |4.0] 13 4-14-18-31] 32
312.0 . . Hard Audering 8.5
Brown, gray, and orange, moist, very dense, micaceous, | F1ardé Augering o.
S4 |80 9 5-60/6" | 50/6 Highly Weathered ROCK feet to 13 feet.
Same
S-5 113.0 11 17-50/6" | 50/6
3060 Boring terminated at 14.0 feet.
15
NOTES: Surveyed locations provided by Northeast Surveyors, LLC.
=r——'—-—'-‘; GEO-TECHNOLOGY LOG OF BORING NO. B-13
TEY:= ASSOCIATES, INC.
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PROJECT:
PROJECT NO.:
PROJECT LOCATION:

DATE STARTED:
DATE COMPLETED:

DRILLING CONTRACTOR: GTA
DRILLER: D.Ha

DRILLING METHOD:

7/28/2016
7/28/2016

ns

LOG OF BORING NO. B-14

Crebilly Farm
161348
Chester County, Pennsylvania

Hollow Stem Auger

WATER LEVEL (it):

Sheet 1 of 1

X py L py ¥y
DATE: _ 7128116 _ _ 7I28/16  _7/29116
9.0

CAVED (fty: _In Auger 9.3

WATER ENCOUNTERED DURING DRILLING (fty Dry
GROUND SURFACE ELEVATION: 319

A

DATUM: Survey
EQUIPMENT: Diedrich D50
LOGGED BY: T. Hill
CHECKED BY: E. Williams

SAMPLING METHOD: Split Spoon
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DESCRIPTION REMARKS
319.1| O besid Topsoil +/- 8 inches
s1 ool 17 2.3.3-4 6 3184 4 ML Orange and brown, moist, medium siff, SILT with sand
3171 - - -
Brown and tan, moist, loose, Silty SAND, contains rock
fragments
82 |20 15 3-3-4-4 7
Same, medium dense
S-3 (4.0 16 2-6-8-8 | 14
o4 0 y S0/ Same Hard Augering 9
- . 8 20- "
8 S0/5 3108 Brown, gray, and white, moist, very dense, Highly fest to 13 feet.
Weathered ROCK
Same
s5 130 14 |42 99110
304.8 Boring terminated at 14.3 feet.
15
NOTES: Surveyed locations provided by Northeast Surveyors, L1.C.
ﬁ GEO~TEICHENSOLSGY LOG OF BORING NO. B-14
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LOG OF BORING NO. B-15

Sheet 1 of 1

X A A
PROJECT: Crebilly Farm WATER LEVEL (fi; = Dry = Dry = Dry
PROJECT NO.: 161348 DATE: __7/28116 7/28116 _ _ 7/29/16
PROJECT LOCATION: Chester County, Pennsylvania CAVED (ft); _In Auger 9.6 9.6
DATE STARTED: 7/28/2016 WATER ENCOUNTERED DURING DRILLING (ft) Dry
DATE COMPLETED: 7/28/2016 GROUND SURFACE ELEVATION: 322.5
DRILLING CONTRACTOR: GTA DATUM: Survey
DRILLER: D. Hans EQUIPMENT: Diedrich D50
DRILLING METHOD: Hollow Stem Auger LOGGED BY: T. Hill
SAMPLING METHOD: Split Spoon CHECKED BY: E. Williams
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DESCRIPTION REMARKS
az25| © F2s] Topsoil +/- 7 inches
3219 7 - -
| ML Brown, moist, medium stiff, Sandy SILT, contains rock
S1 100 19 2-2-4-4 6 fragments
320.5 - . -
Brown and orange, moist, loose, Silty SAND, contains
rock fragments
S2 120 11 3-3-3-3 6
Brown and tan, moist, medium dense, Silty SAND,
contains rock fragments
S-3 [40] 16 | 2-4-86 | 12
s4 |80 7 9.50/4" Same Hard Augering 9
i 314.0 Gray, moist, very dense, Highly Weathered ROCK feetto 13 feet.
s5 30 8 23-50/3" Same, gray and white
308.7 1 Boring terminated at 13.8 feet.
15
NOTES: Surveyed locations provided by Northeast Surveyors, LLC.
Brere=  GEO-TECHNOLOGY LOG OF BORING NO. B-15
ERTEFL®  ASSOCIATES, INC,
ﬁ 18 Boulden Circle, Sulle 36
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LOG OF BORING NO. B-16 Sheet 1 of 1

X pry E Dy ZbDry

PROJECT: Crebilly Farm WATER LEVEL ({t):
PROJECT NO.: 161348 DATE: _ 7/28/16 _ 7/28/16 _7/29/16
PROJECT LOCATION: Chester County, Pennsylvania CAVED (ft): _In Auger 9.9 9.8
DATE STARTED: 7/28/2016 WATER ENCOUNTERED DURING DRILLING (it} Dry
DATE COMPLETED: 7/28/2016 GROUND SURFACE ELEVATION: 321.0
DRILLING CONTRACTOR: GTA DATUM: Survey
DRILLER: D.Hans EQUIPMENT: Diedrich D50
DRILLING METHOD: Hollow Stem Auger LOGGED BY: T. Hill
SAMPLING METHOD: Split Spoon CHECKED BY: E. Williams
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DESCRIPTION REMARKS
3210 0 {34 Topsoil +/- 8 inches
3203 I - s
s1 ool 19 1334 6 4 ML Brown, moist, medium stiff, Sandy SILT
i Same

§2 120| 14 | 3445 8 3180 Brown, moist, loose, Silty SAND, contains rock
fragments

Same, brown and tan

S-3 |40 18 2-4-4-6 8

Brown, gray and white, moist, medium dense, Silty
SAND, contains rock fragments

S-4 |80 14 |346-10| 10

Same
S- . -50/5" | 60/5
5 130 7 10-50/5 28;? N ‘\ Gray and white, moist, very dense, Highly Weathered
) i ROCK

Boring terminated at 13.9 feet

NOTES: Surveyed locations provided by Northeast Surveyors, LLC.

Efie OEO-TEGHNOLOGY LOG OF BORING NO. B-16
ESEFIE  ASSOCIATES, INC.
i i 18 Boulden Cirle, Sutte 96
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New Castls, Sheet 4afd




LOG OF BORING NO. B-17

Sheet 1 of 1

. X AN A A 4
PROJECT: Crebilly Farm WATERLEVEL (f); = Bry = Dry = 84
PROJECT NO.: 161348 DATE: _7/28/16 _ 7/29/116 _ 8/1/16
PROJECT LOCATION: Chester County, Pennsylvania CAVED (ft): _In Auger 9.6 9.9
DATE STARTED: 7/29/2016 WATER ENCOUNTERED DURING DRILLING (ff) Dry
DATE COMPLETED: 7/29/2016 GROUND SURFACE ELEVATION: 316.9
DRILLING CONTRACTOR: GTA DATUM: Survey
DRILLER: D.Hans EQUIPMENT: Diedrich D50
DRILLING METHOD: Hollow Stem Auger LOGGED BY: T. Hill
SAMPLING METHOD: Split Spoon CHECKED BY: E. Williams
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DESCRIPTION REMARKS
3169 0 Topsoil +/- 9 inches
316.1

S-1 {00 16 1-2-2-3 4 1

Orange and brown, moist, soft, SILT with sand

52 [20] 10 3

i Brown, moist, medium stiff, Sandy SILT, contains rock
fragments

344 | 7 3

S3 (40| 14 | 4444 | 8 1

Same

308.9

S-4 180 16 |4-5-9-18 | 14

S-5 [13.0) 20 [6-15-18-23 33

Brown and tan, moist, medium dense, Silty SAND, lw
contains rock fragments =
Brown, tan, and gray, moist, dense, Silty SAND, containg
rock fragments

3019

Boring terminated at 15.0 feet.

NOTES: Surveyed locations provided by Northeast Surveyors, LLC.
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GEO-TECHNOLGGY LOG OF BORING NO. B-17

ASSOCIATES, INC.

18 Boulden Circle, Suile 36
New Castle, DE 19720
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LOG OF BORING NO. B-18

PROJECT: Crebilly Farm
PROJECT NO.: 161348

Sheet 1 of 1

< Dry

Rvd AV 4
WATER LEVEL (f: =._Dry ?7/2;%5 81116

DATE: _ 7/2916

PROJECT LOCATION: Chester County, Pennsylvania CAVED (ft): _In Auger 9.0 8.7
DATE STARTED: 7/29/2016 WATER ENCOUNTERED DURING DRILLING (ft) Dry
DATE COMPLETED: 7/29/2016 GROUND SURFACE ELEVATION: 327.4
DRILLING CONTRACTOR: GTA DATUM: Survey
DRILLER: D.Hans EQUIPMENT: Diedrich D50
DRILLING METHOD: Hollow Stem Auger LOGGED BY: T. Hill
SAMPLING METHOD: Split Spoon CHECKED BY: E. Williams
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DESCRIPTION REMARKS
3274 Topsoil +/- 8 inches
326.7 - - -
s1 ool 18 2.0.4-5 6 Brown and gray, moist, loose, Silt SAND, contains rock
fragments
Same, micaceous
S2 (20| 12 4-5-4-5 9
Brown and red, moist, medium dense, Silty SAND,
contains rock fragments
S-3 (40} 19 [3-5-10-12] 15

S4 (80} 17 [7-11-13-14 24

Brown, tan, and white moist, medium dense, micaceous,
Silty SAND, contains rock fragments

Same

21-50/6 | 50/6 | 313.9

i

'?:j;.:v,, S twan e e
R G -

3134

Brown, tan, and white, moist, very dense, Highly
Weathered Rock

Boring terminated at 14.0 feet.

NOTES: Surveyed locations provided by Northeast Surveyors, LLC.

B GEO-TECHNOLOGY
ESE S ASSOCIATES, INC.

18 Boulden Circle, Suile 36
New Castle, DE 19720

LOG OF BORING NO. B-18

Sheat 1 of 1




LOG OF BORING NO. B-19

WATERLEVEL (f) = Dry ¥ bry ¥ Dry

PROJECT: Crebilly Farm
PROJECT NO.: 161348

PROJECT LOCATION: Chester County, Pennsylvania CAVED (ft):

DATE STARTED: 7/29/2016
DATE COMPLETED: 7/29/2016

DRILLING CONTRACTOR: GTA

DRILLER: D. Hans
DRILLING METHOD: Hollow Stem Auger
SAMPLING METHOD: Split Spoon

DATE:

Sheet 1 of 1

7/29/16 7129116 8/1/16

In Auger 9.2 9.0

WATER ENCOUNTERED DURING DRILLING (f) Dry
GROUND SURFAGE ELEVATION: 322.8

DATUM: Survey
EQUIPMENT: Diedrich D50
LOGGED BY: T. Hill
CHECKED BY: E. Williams
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DESCRIPTION REMARKS
3228| © Topsoil +- 10 inches
s1 |oo| 19 | 1233 | 5 |3%20] | Orange and brown, moist, medium stiff, SILT with sand
i Orange and brown, moist, medium stiff, Sandy SILT,
contains rock fragments
S-2 (20 M 3-4-4-4 8 3
318.8 Orange and brown, moist, medium dense, Silty SAND,
contains rock fragments
S-3 |4.0] 16 3-5-6-7 | 11 1
6 —
314.8 Brown and gray, moist, very dense, Highly Weathered | Hard Augering 9
ROCK feet to 13 feet.
S-4 |80 14 |[7-24-50/8" 74 9
12
i Tan and brown, moist, very dense, Highly Weathered
s-5 [130] 13 |18-41-50/891/11 ROCK
308.4 Boring terminated at 14.4 feet.
15

NOTES: Surveyed locations provided by Northeast Surveyors, LLC.
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LOG OF BORING NO. B-20

Sheet 1 of 1
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PROJECT: Crebilly Farm WATER LEVEL (f = _Dry = Dry == Dry
PROJECT NO.: 161348 DATE: __7/29/16 7/2916 8/11186
PROJECT LOCATION: Chester County, Pennsylvania CAVED (ft): _In Auger 9.5 9.2
DATE STARTED: 7/29/2016 WATER ENCOUNTERED DURING DRILLING (ft) Dry
DATE COMPLETED: 7/29/2016 GROUND SURFACE ELEVATION: 316.7
DRILLING CONTRACTOR: GTA DATUM: Survey
DRILLER: D. Hans EQUIPMENT: Diedrich D50
DRILLING METHOD: Hollow Stem Auger LOGGED BY: T. Hill
SAMPLING METHOD: Split Spoon CHECKED BY: E. Williams
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DESCRIPTION REMARKS
316.7) O g%}@ Topsoit +/- 8 inches
s1 ool 20 1124 | 3 $16.0 1 ML Orange and brown, moist, soft, SILT with sand
S14.7 Brown, moist, loose, Silty SAND, contains rock

fragments
S-2 20| 18 3-4-55 | 9

Same, brown and tan

8-3 (40| 17 3-4-4-6 8

Gray and white, moist, medium dense, Silty SAND,
contains rock fragments

S-4 80| 17 |4-8-11-15] 19

Hard Augering 10
feet to 13 feet.

S-5 113.0] 11 17-50/5 | 50/5
gggg Gray, brown, and white, moist, very dense, Highly
’ 1 Weathered ROCK

Boring terminated at 13.9 feet.

NOTES: Surveyed locations provided by Northeast Surveyors, LL.C.
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LOG OF BORING NO. B-21

WATERLEVEL (1 £ Dry  Z bry ¥ pry

Sheet 1 of 1

PROJECT: Crebilly Farm
PROJECT NO.: 161348 DATE: __7/29/16 7/29/16 8/1/16
PROJECT LOCATION: Chester County, Pennsylvania CAVED (ft): _In Auger 10.0 9.6
DATE STARTED: 7/29/2016 WATER ENCOUNTERED DURING DRILLING (it} Dry
DATE COMPLETED: 7/29/2016 GROUND SURFACE ELEVATION: 308.6
DRILLING CONTRACTOR: GTA DATUM: Survey
DRILLER: D.Hans EQUIPMENT: Diedrich D50
DRILLING METHOD: Hollow Stem Auger LOGGED BY: T.Hill
SAMPLING METHOD: Split Spoon CHECKED BY: E. Williams
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DESCRIPTION REMARKS
3086, © Topsoll +/- 13 inches
S1 |00 19 1-2-2-4 | 4 3075 E 23 -
ML Brown, moist, soft, Sandy SILT
306.6 Brown, moist, loose, Silty SAND, contains rock
fragments
S2 (20| 20 3-4-5-8 | 9 3
i Same, medium dense
S-3 (40| 17 | 4466 | 10 1
6 —]
i Brown, orange, and gray, moist, medium dense, Silty
SAND, contains rock fragments
S-4 8.0 18 4-5-8-9 | 13 9
124
i Same
85 {13.0 20 |5-5-18-16| 23 1
2036) 15 Boring terminated at 15.0 feet.

NOTES: Surveyed locations provided by Northeast Surveyors, LLC.

GEO-TECHNOLOGY
ASSOCIATES, INC.

18 Boulden Circle, Sutle 38
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LOG OF BORING NO. B-22

Sheet 1 of 1

. X v 4 w
PROJECT: Crebilly Farm WATER LEVEL () = Dry = Dry = Dry
PROJECT NO.: 161348 DATE: __7/29116 7/29116 8/11186
PROJECT LOCATION:; Chester County, Pennsylvania CAVED (fy: _In Auger 9.2 8.8
DATE STARTED: 7/29/2016 WATER ENCOUNTERED DURING DRILLING (fty Dry
DATE COMPLETED: 7/29/2016 GROUND SURFACE ELEVATION; 307.8
DRILLING CONTRACTOR: GTA DATUM: Survey
DRILLER: D. Hans EQUIPMENT: Diedrich D50
DRILLING METHOD: Hollow Stem Auger LOGGEDBY: T.Hill
SAMPLING METHOD: Split Spoon CHECKED BY: E. Williams
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DESCRIPTION REMARKS
307.6| O ;\,Fu: Topsoil +/- 10 inches
| o=
s |oo| 17 | 1334 | 6 |%08 L Brown and orange, moist, medium stiff, Sandy SILT,
contains rock fragments
i Same, soft
82 (20| 16 2222 | 4 3
303.6 Brown, gray, and tan, moist, loose, Silty SAND, contains
rock fragments
S-3 (40| 14 |33-511| 8
Brown, gray, tan, and orange, moist, medium dense,
Silty SAND, contains rock fragments
S-4 |80 15 |3-5-9-10| 14
S5 130 0 [5-11-17-23 28
2028 15 Boring terminated at 15.0 feet.

NOTES: Surveyed locations provided by Northeast Surveyors, LLC.
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LOG OF BORING NO. B-23 Sheet 1 of 1

WATER LEVEL (f); = Dry <L Dry ¥ Dry

PROJECT: Crebilly Farm
PROJECT NO.: 161348 DATE: __7/29116 7129116 8/1116
PROJECT LOCATION: Chester County, Pennsylvania CAVED (f): _In Auger 9.4 9.0
DATE STARTED: 7/29/2016 WATER ENCOUNTERED DURING DRILLING (fty Dry
DATE COMPLETED: 7/29/2016 GROUND SURFACE ELEVATION: 305.4
DRILLING CONTRACTOR: GTA DATUM: Survey
DRILLER: D. Hans EQUIPMENT: Diedrich D50
DRILLING METHOD: Hollow Stem Auger LOGGED BY: T. Hill
SAMPLING METHOD: Split Spoon CHECKED BY: E. Williams
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DESCRIPTION REMARKS
3054| O Topsoil +- 11 inches

S-1 (00| 19 1

-2-4-5 g |304.5 p

§2 |20 12 3-4-5-6 9 3+

Orange and brown, moist, medium stiff, Sandy SILT

Brown, moist, stiff, Sandy SILT, contains rock fragments

301.4

S-3 | 4.0 6 3-5-7-6 | 12

S-4 |80 1 6-13-15-1¢ 28

Brown, moist, medium dense, Silty SAND, contains rock
fragments

Same

292.4

§-5 |13.0 18

10-19-31- 50

40

Brown, orange, and gray, moist, very dense, Highly
Weathered ROCK

290.4

Boring terminated at 15.0 feet.

NOTES: Surveyed locations provided by Northeast Surveyors, LLC.

GEO-TECHNOLOGY
ASSOCIATES, INC.

18 Boulden Circle, Suite 36
New Castle, DE 19720

LOG OF BORING NO. B-23
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LOG OF BORING NO. B-24

Sheet 1 of 1

PROJECT: Crebilly Farm WATER LEVEL (fy = Dry ¥ Dry ¥ Dry
PROJECT NO.: 161348 DATE: __8/1/16 8116 _ 8/2/16
PROJECT LOCATION: Chester County, Pennsylvania CAVED (ft): _In Auger 8.8 8.6
DATE STARTED: 8/1/2016 WATER ENCOUNTERED DURING DRILLING (ft) Dry
DATE COMPLETED: 8/1/2016 GROUND SURFACE ELEVATION:  310.3

DRILLING CONTRACTOR: GTA
DRILLER: D. Hans
DRILLING METHOD: Hollow Stem Auger
SAMPLING METHOD: Split Spoon

DATUM: Survey
EQUIPMENT: Diedrich D50
LOGGED BY: T. Hill

CHECKED BY: E. Williams
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DESCRIPTION REMARKS
0 AT - -
3103 Bt Topsoil +/-7 inches
308.7

S1 (00| 19 |2-5-15-26| 20 fragments

Same, very dense

15-28-28-

o5 56

S-2 (20 17

fragments
S-3 (40 15 ([7-12-12-13 24

Same

Brown, moist, medium dense, Silty SAND, contains rock

Brown, moist, medium dense, Silty SAND, contains rock

Hard augering 2
for 4 feet.

S-4 (80| 10 21-50/5 | 50/6 | 301.8

ROCK

Same

1 Gray and brown, moist, very dense, Highly Weathered | Hard augering 8.5

to 13 feet.

8-5 {130, 3 27-50/2 | 50/2

296.6 4 Boring terminated at 13.7 feet.

NOTES: Surveyed locations provided by Northeast Surveyors, LLC.

ﬁ GEO-TECHNOLOGY
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LOG OF BORING NO. B-25 Sheet 1 of 1

. x = n >
PROJECT: Grebilly Farm WATERLEVEL (f); = Dry == Dry == Dry
PROJECTNO.: 161348 DATE: __8/1/16 8/1/16 8/2/18
PROJECT LOCATION: Chester County, Pennsylvania CAVED (fty: _In Auger 9.1 9.1
DATE STARTED: 8/1/2016 WATER ENCOUNTERED DURING DRILLING (ft) Dry
DATE COMPLETED: 8/1/2016 GROUND SURFACE ELEVATION: 313.6
DRILLING CONTRACTOR: GTA DATUM: Survey
DRILLER: D.Hans EQUIPMENT: Diedrich D50
DRILLING METHOD: Hollow Stem Auger LOGGED BY: T. Hill
SAMPLING METHOD: Split Spoon CHECKED BY: E.Williams
—~ ] —~
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DESCRIPTION REMARKS
3136 O Hard Topsoll +/- 7 inches
313.0 7 - - - -
s1 lool 18 2.0.3.3 5 | ML Brown, moist, medium stiff, SILT with sand
3116 Brown, moist, loose, Silty SAND
S-2 2.0 15 2-3-4-5 7 3
i Brown, orange, and gray, moist, loose, micaceous, Silty
SAND, contains rock fragments
S-3 140 17 2-4-4-5 8 1
6 o
i ' Gray and brown, moist, dense, Silty SAND, contains
S-4 (80| 12 |8-40-50/4|90/10 rock fragments
3046 ¢ ‘A4 | Gray, brown, and orange, molst, very dense, Highly Hard augering 9 to
A Weathered ROCK 13 feet.
12
] Same
S-5 |13.0/ 13 [3-20-50/4{70/10
299.3 Boring terminated at 14.3 feet.
15
NOTES: Surveyed locations provided by Northeast Surveyors, LLC.
_M GEO-TECHNOLOGY LLOG OF BORING NO. B-25
ETE ASSOCIATES, INC.
/__/—/—/ 18 Boulden Circls, Sutle 36
New Caslle, DE 19720
Sheat 4.0f 1




LOG OF BORING NO. B-26 Sheet 1 of 1

h rA Ay A w
PROJECT: Crebilly Farm WATER LEVEL (ft) = Dry = Dry = Dry
PROJECT NO.: 161348 DATE: __ 81016 8/1/16 8/2116
PROJECT LOCATION: Chester County, Pennsylvania CAVED (f): _In Auger 9.1 9.1
DATE STARTED: 8/1/2016 WATER ENCOUNTERED DURING DRILLING (fty Dry
DATE COMPLETED: 8/1/2016 GROUND SURFACE ELEVATION: 321.1
DRILLING CONTRACTOR: GTA DATUM: Survey
DRILLER: D.Hans EQUIPMENT: Diedrich D50
DRILLING METHOD: Hollow Stem Auger LOGGED BY: T. Hill
SAMPLING METHOD: Split Spoon CHECKED BY: E. Williams
—~ w0 —
~ & gl 41 €1 ~
wey (wg| we w e & (S}
el 25| 2% | a5 | 2| 8| 5|8 I8
SSIsEl 2 28 | 2|58 ks
vz (oWl @ § o % S Li i &
4 m
“ DESCRIPTION REMARKS
3214 0 B% 4 Topsoll +/- 6 inches
320. ML Brown, moist, soft, Sandy SILT, contains rock fragments
S1 (00| 13 2-2-2-2 | 4 : )
’ Brown and white, moist, medium stiff, Sandy SILT,
contains rock fragments
82 (20 14 2-2-37 | 5 3
3171 - - -
Brown, orange, and gray, moist, dense, micaceous, Silty
SAND, contains rock fragments
ss 40| 15 |101320 g8
S-4 |80 9 22-50/4 | 50/4 Same
) 8126 Gray, brown, and orange, moist, very dense, Highly Hard augering 8.5
| Weathered ROCK to 13 feet.
Same
S-5 [13.0] 13 |18-47-50/3 97/9
306.8 Boring terminated at 14.3 feet.
15~

NOTES: Surveyed locations provided by Northeast Surveyors, LL.C.

Foraw CFC-TECHNOLOGY LOG OF BORING NO. B-26
ECE ASSOCIATES, INC.
e

# 18 Boulden Circle, Sulle 36
) New Castle, DE 19720

Sheet 1 of 1




LOG OF BORING NO. B-27 Sheet 1 of 1

. h rA v 4
PROJECT: Crebilly Farm WATERLEVEL (f) = Dry <F Dry ¥ Dry
PROJECT NO.: 161348 DATE: __81/16 8/1/16 812116
PROJECT LOCATION: Chester County, Pennsylvania CAVED (ff): _InAuger 9.5 8.9
DATE STARTED: 8/1/2016 WATER ENCOUNTERED DURING DRILLING (fty Dry
DATE COMPLETED: 8/1/2016 GROUND SURFACE ELEVATION: 3586.0
DRILLING CONTRACTOR: GTA DATUM: Survey
DRILLER: D, Hans EQUIPMENT: Diedrich D50
DRILLING METHOD: Hollow Stem Auger LOGGED BY: T. Hill
SAMPLING METHOD: Split Spoon CHECKED BY: E. Williams
— 0 —
- £ 2 | €] 4
we jwegl we w2 £ z € s
e b T S g g | 8|F ]
=S 2E1 28| 2§ | 3| BB g |i2
Bz |GWl o e 2] Cf) > @ w @0
4 @ i
DESCRIPTION REMARKS
360 0 ¥ W Topsoil +/- 6 inches
: °5. ML Brown, moist, medium stiff, Sandy SILT, contains rock
S-1 0.0 18 2-2-3-4 5 T fragments
354.0 - - :
Brown and tan, moist, loose, micaceous, Silty SAND,
contains rock fragments
S-2 |20 13 3-4-5-5 9
Brown, tan, and gray, moist, medium dense, micaceous,

Silty SAND, contains rock fragments
S-3 |40 16 |5-7-13-15( 20

348.0 Gray, white, and tan, moist, very dense, Highly

Weathered ROCK
S-4 (8.0} 19 [7-19-46-40 65

14-23-30-

32 53

S-6 [13.0; 18

341.0 Boring terminated at 15.0 feet.

NOTES: Surveyed locations provided by Northeast Surveyors, LLC.

e GEO-TECHNOLOGY , LOG OF BORING NO. B-27
ESEF:E  ASSOGIATES, INC.

?.f‘—""" 18 Boulden Circle, Sule 36
New Castle, DE 19720

Sheat 4 0f 4




LOG OF BORING NO. B-28

Sheet 1 of 1

. hrd A4 w
PROJECT: Crebilly Farm WATER LEVEL (f): =_Pry =% Dry = Dry
PROJECT NO.: 161348 DATE: ._8/1/16 8116 8/2116
PROJECT LOCATION: Chester County, Pennsylvania CAVED (f); _In Auger 8.8 8.8
DATE STARTED: 8/1/2016 WATER ENCOUNTERED DURING DRILLING (ft) Dry
DATE COMPLETED: 8/1/2016 GROUND SURFACE ELEVATION: 362.2
DRILLING CONTRACTOR: GTA DATUM: Survey
DRILLER: D. Hans . EQUIPMENT: Diedrich D50
DRILLING METHOD: Hollow Stem Auger LOGGED BY: T. Hill
SAMPLING METHOD: Split Spoon CHECKED BY: E. Williams
— 0 —~
4 & £l 4] 21 4 o
W gl W ul & z £ o
oh az| 2B | ze | 2|8 |z |8kt
SSEElES | z2 | 25|k |85
Sz oWl 53 g S| ol y 1)
E d z
DESCRIPTION REMARKS
3622| O FILL \Topsoil +/- 2 inches
862.1 Brown, moist, medium dense, silty sand FILL, contains
S-1 00| 19 3-3-2-4 5 i rock fragments
360.2 - - -
ML Orange and brown, moist, medium stiff, Sandy SILT

S2 |20 14 |3-3-910| 12 |359.2

Same

S-3 |40 16 2-5-6-7 | 11

S4 80| 18 [5-10-10-10 20

Same

13.0f 17 |5-6-9-10 14

o
1
[$2]

Brown and gray, moist, medium dense, Silty SAND,
contains rock fragments

Brown, orange, and gray, moist, medium dense,
micaceous, Silty SAND, contains rock fragments

34721 15

Boring terminated at 15.0 feet.

NOTES: Surveyed locations provided by Northeast Surveyors, LLC.

|

GEO-TECHNOLOGY
ASSOCIATES, INC.

18 Boulden Circle, Suile 36
New Castle, DE 19720

LOG OF BORING NO. B-28
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LOG OF BORING NO. B-29 Sheet 1 of 1

Y pry L py XBOC

PROJECT: Crebilly Farm WATER LEVEL (ft):

PROJECT NO.: 161348 DATE: __8/1/16 8/1/16 811116

PROJECT LOCATION: Chester County, Pennsylvania CAVED (ft); _In Auger 8.3
DATE STARTED: 8/1/2016 WATER ENCOUNTERED DURING DRILLING (fty Dry
DATE COMPLETED: 8/1/2016 GROUND SURFACE ELEVATION: 297.3
DRILLING CONTRACTOR: GTA DATUM: Survey
DRILLER: D. Hans EQUIPMENT: Diedrich D50
DRILLING METHOD: Hollow Stem Auger LOGGED BY: T. Hill
SAMPLING METHOD: Split Spoon CHECKED BY: E. Williams
~ 0 —_

& 2 ~ | €| 4
we lwgl ws w g & = £ O
28 oz zf | ze | 2|2 |z |8 28
=5 (5K =% =5 K g E| @ 5=
52 [du 58| S22 | €l |ul|° (%5

&) e ] z i a o

@ m 7]
DESCRIPTION REMARKS
2073 0 f 324 Topsoll +/- 8 inches
s1 {00| 18 | 2233 | 5 296.6 TmCIT Orange and brown, moist, medium stiff, SILT with sand
i Same, contains rock fragments
82 |20 13 2-3-5-5 8 3
293.3

Brown, moist, loose, micaceous, Silty SAND

S-3 |40]| 16 2-3-4-4 7

Brown and gray, moist, medium dense, micaceous, Siity
SAND, contains rock fragments

S4 |80 18 3-766 | 13

Same

S-5 |13.0f 18 3-5-8-8 | 13

282.3

Boring terminated at 15.0 feet.

NOTES: Surveyed locations provided by Northeast Surveyors, LLC.

EoLo= CEO-TECHNOLOGY LOG OF BORING NO. B-29
ESEE:E  ASSOCIATES, INC '
‘-__g w t .

[~ g 18 Bouldén Circle, Stile 38
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LOG OF BORING NO. B-30

Sheet 1 of 1

PROJECT: Crebilly Farm WATER LEVEL (ft): Y by ¥ Dy EBOC
PROJECT NO.: 161348 DATE: _._8/M1/16 8/1/16 8/1/16
PROJECT LOCATION: Chester County, Penisylvania CAVED (fty: _InAuger 9.1
DATE STARTED: 8/1/2016 WATER ENCOUNTERED DURING DRILLING (ff) Dry
DATE COMPLETED: 8/1/2016 GROUND SURFACE ELEVATION: 297.8

DRILLING CONTRACTOR: GTA
DRILLER: D.Hans
DRILLING METHOD: Hollow Stem Auger
SAMPLING METHOD: Split Spoon

DATUM: Survey
EQUIPMENT: Diedrich D50
LOGGED BY: T.Hill
CHECKED BY: E. Williams

A I N -3
Wk |4 Yy | 42 | S| 8| E|a 80
Lo ATl ag Lo = = T O |ad@
=5 |= s4 =5 3 g = | o =
<3 |<l <3 <2 ) < &Ll s 3
a2 oW B8 | b5 | Z | g | 8| |55
2 & o
DESCRIPTION REMARKS
2078 0 {301 Topsoil +1- 7 inches
2972 Ve ist, soft, Sandy Lean CLAY
s1 loo 18 2.0.0.0 4 ] rown, moist, soft, Sandy Lean
295.8 - - -
ML Brown and gray, moist, medium stiff, Sandy SILT,
contains rock fragments
S-2 |20 15 2-2-3-4 5 3
i Brown, orange, and gray, moist, medium stiff,
micaceous, Sandy SILT, contains rock fragments
S-3 (40 13 2-2-3-4 5 1
6_
289.8 - : " -
Brown and gray, moist, medium dense, micaceous, Siity
SAND, contains rock fragments
S4 (80 12 | 37811 15
Gray, brown, and tan, moist, dense, micaceous, Silty
| SAND, contains rock fragments
S-5 |13.0 20 W4-12-25-27 37 !
2828 Boring terminated at 15.0 feet.
NOTES: Surveyed locations provided by Northeast Surveyors, LLC.
m GEO-TECHNOLOGY LOG OF BORING NO. B-30
BT Y= ASSOCIATES, INC.
Wf—; 18 Boulden Gircle, Sule 36
> New Castls, DE 19720
Sheat 1 0f1




LOG OF BORING NO. B-31

Sheet 1 of 1

. h 74 v 4 h 2
PROJECT: Crebilly Farm WATER LEVEL (ffy, = .Dry == Dry <=BOC
PROJECT NO.: 161348 DATE; __8/116 8/1/16 8/1/16
PROJECT LOCATION: Chester County, Pennsylvania CAVED (fty: _In Auger 8.7
DATE STARTED: 8/1/2016 WATER ENCOUNTERED DURING DRILLING (ft) Dry
DATE COMPLETED: 8/1/2016 GROUND SURFACE ELEVATION: 281.3
DRILLING CONTRACTOR: GTA DATUM: Survey
DRILLER: D. Hans EQUIPMENT: Diedrich D50
DRILLING METHOD: Hollow Stem Auger LOGGED BY: T. Hill
SAMPLING METHOD: Split Spoon CHECKED BY: E. Williams
—~ w —~
A N eI S
wee gl o i1} & z & O =
28 |2z 2k | ze | 2| 8|2 |8 |28
=5 [=F| =¥ =5 k! g Ela < =
52 54|32 a5 |2 S| h|°|Es
z sl e 8 z i a] o
4 1
i DESCRIPTION REMARKS
2813| O E{_,;—" Topsoll +/- 7 inches
280.7 ¥ - - - -
s1 lool 18 9.0.3-4 5 1 ML Orange and brown, moist, medium stiff, SILT with sand
i Orange and brown, moist, medium stiff, micaceous,
Sandy SILT, contains rock fragments
82 |20 14 4-444 | 8 3
2173 Orange and brown, moist, medium dense, Silty SAND,
contains rock fragments
S-3 |40] 16 3-7-8-8 | 15 b
6__
1 Orange. brown, and gray, moist, medium dense, Sity
SAND, contains rock fragments
S-4 (80| 16 4-5-6-8 | 11 9
12—
| Same
8-5 {18.0] 17 |2-6-8-10| 14 1
266.3| 15 Boring terminated at 15.0 feet.
NOTES: Surveyed locations provided by Northeast Surveyors, LLC.
GEO-TECHNOLOGY LOG OF BORING NO. B-31
ASSOCIATES, INC.
18 Boulden Circle, Suile 36
New Castls, DE 19720
Sheet 1 af 4




LOG OF BORING NO. B-32

74
WATER LEVEL (ft): =

Sheet 1 of 1

bry X Dry ¥BOC

PROJECT: Crebilly Farm
PROJECT NO.: 161348 DATE: 8/1/16 8/1116 8/1/16
PROJECT LOCATION: Chester County, Pennsylvania CAVED (f); _In Auger 9.3
DATE STARTED: 8/1/2016 WATER ENCOUNTERED DURING DRILLING (fty Dry
DATE COMPLETED: 8/1/2016 GROUND SURFACE ELEVATION: 313.3

DRILLING CONTRACTOR: GTA

DATUM: Survey

DRILLER: D. Hans EQUIPMENT: Diedrich D50
DRILLING METHOD: Hollow Stem Auger LOGGED BY: T.Hill
SAMPLING METHOD: Split Spoon CHECKED BY: E. Williams
=S N U = O
W |wed| w £ z £ 25
s 2| af | ze | 2| 2|z | 8|58
== |= =4 =5 3 g E o =
52 (3h 33| 35 | 2| 5| &|° |86
o g g z E [a]
DESCRIPTION REMARKS
3133 O 371 Topsoll +/- 8 Inches
3126 fka
s1 |ool 48 1-2-3-5 | 5 ' 4 ML Brown, moist, medium stiff, Sandy SILT
1 Brown, moist, stiff, Sandy SILT, contains rock fragments
S22 20| 15 3-5-6-5 | 11 3
3093 Brown, gray, and white, moist, medium dense, Silty
SAND, contains rock fragments
S-3 |40] 16 5-6-6-6 | 12
Same
12-13-12-
S-4 |80 14 15 25
Same
S-5 {13.0 16 |6-7-10-12| 17
208.3 Boring terminated at 15.0 feet.
NOTES: Surveyed locations provided by Northeast Surveyors, LL.C.
?ﬁ Toe GE0~TE|CHN§LIS'§Y LOG OF BORING NO. B-32
ETEF.= ASSOCIATES, INC.
% .
ﬁ 18 Boulden Gircle, Sule 36
New Casllg, DE 19720
Sheet 4. af 4




LOG OF BORING NO. B-33

WATER LEVEL (f: = Dry ¥ bry  EBOC

PROJECT: Crebilly Farm
PROJECT NO.: 161348

Sheet 1 of 1

DATE: 8/2/18 8/2/16 8/2/16

CAVED (#): _In Auger 8.5

PROJECT LOCATION: Chester County, Pennsylvania
DATE STARTED: 8/2/2016 WATER ENCOUNTERED DURING DRILLING (fty Dry
DATE COMPLETED: 8/2/2016 GROUND SURFACE ELEVATION: 302.9
DRILLING CONTRACTOR: GTA DATUM: Survey
. DRILLER: D. Hans EQUIPMENT: Diedrich D50
DRILLING METHOD: Hollow Stem Auger LOGGED BY: T. Hill
SAMPLING METHOD: Split Spoon CHECKED BY: E. Williams
— 13 —
R & -~ €| 4
wee fwgd| wo TS &£ : Q.
28 25| 2% | ze | 2| 8| %328
== |SE| =4 = 8| 2| FElal<gs
<5 |=of =3 <2 - I B = R 3
vz |Gl o 8 %] 3 > i u [GR2)
4 @ ]
DESCRIPTION REMARKS
3029 O G Topsoil +/- 6 inches
3024 ML Orange and brown, moist, medium stiff, SILT with sand
81 (00| 16 2-2-4-5 | 6 1
300.9 - - - -
Brown, moist, medium dense, Siity SAND, contains rock
fragments
S-2 |20 14 2-4-6-7 | 10
Same
S3 (40| 18 3-5-6-6 | 11
Brown, gray, and orange, moist, medium dense, Silty
SAND, contains rock fragments
S4 ;80| 18 3-6-6-7 | 12
Gray, brown, and white, moist, medium dense, Silty
SAND, contains rock fragments
S-5 |13.0 15 B-11-18-277 29
287.9 Boring terminated at 15.0 feet.
NOTES: Surveyed locations provided by Northeast Surveyors, LLC.
i GEO-TECHNOLOGY LOG OF BORING NO. B-33
=.?."="I; = ASSOCIATES, INC,
|
W# 18 Boulden Circla, Sufle 36
New Castle, DE 19720
Sheat 1 of1




LOG OF BORING NO. B-34 Sheet 1 of 1

. X AN 4 A 4
PROJECT: Grebilly Farm WATERLEVEL (it = Dry = Dry <BOC
PROJECT NO.: 161348 DATE: __8/2/16 8/2116 8/2/16
PROJECT LOCATION: Chester County, Pennsylvania CAVED (ft): _In Auger 9.3
DATE STARTED: 8/2/2016 WATER ENCOUNTERED DURING DRILLING (ft)y Dry
DATE COMPLETED: 8/2/2016 GROUND SURFACE ELEVATION: 294.9
DRILLING CONTRACTOR: GTA DATUM: Survey
DRILLER: D. Hans EQUIPMENT: Diedrich D50
DRILLING METHOD: Hollow Stem Auger LOGGED BY: T.Hill
SAMPLING METHOD: Split Spoon . CHECKED BY: E. Williams
SURCE B T B <
wee g owy w8 & =z =) Q<
28 2zl af| ze | 2|2 |28 58
== |= sy = 2 E | o =
$5 ol =3 22 | 3| £ | o |8 g
Bnz |0l @ 8 %] g = i u [GR%)
(4 m i)
DESCRIPTION REMARKS
2949 O ¥ 3] Topsoil +/- 7 inches
294.3 ¥ - - - -
s1 ool 1s 1-0-4-7 6 4 ML Orange and brown, moist, medium stiff, SILT with sand
2902.9 Brown, moist, loose, Silty SAND, contains rock
| fragments
S2 120 13 3-3-5-6 8
Brown and gray, moist, medium dense, Silty SAND,
contains rock fragments
S-3 4.0 13 3-5-7-7 12
Brown, gray, and tan, moist, medium dense, Silty SAND,| Hard augering 9 to
14-18-20 contains rock fragments 13 feet.
S-4 80| 15 25 38
281.9 : -
Brown, gray, orange, and white, moist, very dense,
AR KA Highly Weathered ROCK
s5 |130] 18 |20%:25 44 1 [AA
21 RBE
iy
Py
279.9] 15 Boring terminated at 15.0 feet,
NOTES: Surveyed locations provided hy Northeast Surveyors, LLC.
Lo GEO-TECHNOLOGY LOG OF BORING NO. B-34
mRTEY.E ASSOCIATES, INC. -
V/_,# 18 Boulden Circle, Surle 36
New Castle, DE 19720
Sheat1.0fd




LOG OF BORING NO. B-35

WATERLEVEL (fy = Dry ¥ Dry ¥BOC

PROJECT: Crebilly Farm
PROJECT NO.: 161348

A\ 4

Sheet 1 of 1

DATE: __8/2/16 8/216 _ _ 8/2/16

CAVED (ft); _In Auger 8.7

PROJECT LOCATION: Chester County, Pennsylvania
DATE STARTED: 8/2/2016 WATER ENCOUNTERED DURING DRILLING (fty Dry
DATE COMPLETED: 8/2/2016 GROUND SURFACE ELEVATION: 283.5
DRILLING CONTRACTOR: GTA DATUM: Survey
~ DRILLER: D.Hans EQUIPMENT: Diedrich D50
DRILLING METHOD: Hollow Stem Auger LOGGED BY: T.Hill
SAMPLING METHOD: Split Spoon CHECKED BY: E. Williams
[ a -~
wey (wg| w < w % £ Sz O
£ > 5 Z £ =
ol gz % | zo | 2| 8| x|8|E8
=5 |= sS4 =07 8 = e 1%} < =
<5 |< 3] <A L2 g < & o >
0wz |Gl & 8 B3 = @ o oo
)
© o
“ DESCRIPTION REMARKS
283-5 0 Topsoil +/- 6 inches
83.0 ML Orange and brown, moist, medium stiff, SILT with sand
S-1 |0.0| 18 1-2-35 | & 1
i Orange, brown, and tan, moist, stiff, Sandy SILT,
contains rock fragments
S2 |20 17 3-4-5-6 9 3~
| Same
S8 140} 15 | 2469 | 10 12785 Brown, gray, and tan, moist, medium dense, Silty SAND,
contains rock fragments
Brown, gray, and orange, moist, very dense, Silty SAND,
014,45 contains rock fragments
S-4 (80| 19 50/5 59
274.0 Gray, brown, and white, moist, very dense, Highly Hard augering 9 tq
Weathered ROCK 13 feet.
Brown, gray, orange, and white, moist, very dense,
S5 [13.0] 16 |25-35-50/585/11 Highly Weathered ROCK
269.1 Boring terminated at 14.4 feet.
15—
NOTES: Surveyed locations provided by Northeast Surveyors, LLC.
T re OEO-TECHNOLOGY LOG OF BORING NO. B-35
EE IS ASSOCIATES, INC.
|
/ﬁ? 18 Boulden-Circle, Suile 36
’ New Castle, DE 19720
Sheat1.0f 1




LOG OF BORING NO. B-36

Sheet 1 of 1

. hrd 14 w
PROJECT: Crebilly Farm WATERLEVEL (ff) = Bry = Dry =<BOC
PROJECT NO.: 161348 DATE: __8/2/16 82116 81218
PROJECT LOCATION: Chester County, Pennsylvania CAVED (ft: _In Auger 8.9
DATE STARTED: 8/2/2016 WATER ENCOUNTERED DURING DRILLING (ft) Dry
DATE COMPLETED: 8/2/2016 GROUND SURFACE ELEVATION: 283.2
DRILLING CONTRACTOR: GTA DATUM: Survey
DRILLER: D.Hans EQUIPMENT: Diedrich D50
DRILLING METHOD: Hollow Stem Auger LOGGED BY: T.Hill
SAMPLING METHOD: Split Spoon CHECKED BY: E. Williams
S S I P
woe uel W 1 b= z £ O
ol 2z 2% | ze | & 2|z |8|E8
5= [2F| =% =5 2 2 @ =
25 |xol =3 | =2 | £ g |3 Bs
oz |6l @ 8 % 9 z i bt [OK2]
© }
“ DESCRIPTION REMARKS
2832| O i Topsoil +/- 6 inches
282.7 ML Brown, moist, soft, Sandy SILT
S-1 |00} 17 1-2-2-4 | 4 1
281.2 Brown, tan, and white, moist, medium dense, Silty
SAND, contains rock fragments
S-2 |20 14 4-5-89 | 13
Brown and tan, moist, loose, micaceous, Silty SAND,
contains rock fragments
S-3 40| 14 3-3-4-4 | 7
Brown and tan, moist, loose, micaceous, Silty SAND,
contains rock fragments
S-4 (80| 16 2-3-34 | 6
Brown, tan, and white, moist, medium dense,
micaceous, Silty SAND, contains rock fragments
S5 |13.0] 17 | 34-7-10| 11
268.2 Boring terminated at 15.0 feet.
NOTES: Surveyed locations provided by Northeast Surveyors, LLC.
ﬁ GEO-TECHNOLOGY LOG OF BORING NO. B-36
BETEF:E  ASSOCIATES, INC.
/ff’—” 18 Boulden Girole, Suite 36
? New Castls, DE 19720
. Sheet 4 of 1




LOG OF BORING NO. B-37

PROJECT: Crebilly Farm
PROJECT NO.: 161348

PROJECT LOCATION:

DATE STARTED: 8/2/2016
DATE COMPLETED: 8/2/2016
DRILLING CONTRACTOR: GTA
DRILLER: D.Hans
DRILLING METHOD: Hollow Stem Auger
SAMPLING METHOD: Split Spoon

Chester County, Pennsylvania

Sheet 1 of 1

WATER LEVEL (f): = Dry =F Dry ¥BOC
DATE. 812118 82116 8/2/16
CAVED (ft): In Auger 9.4

WATER ENCOUNTERED DURING DRILLING (ft) Dry
GROUND SURFACE ELEVATION: 290.6
DATUM: Survey
EQUIPMENT: Diedrich D50
LOGGED BY: T. Hill
CHECKED BY: E. Williams

L gl gt le)|.
wee wgl wy ut & Zz £ S
ol |zz| 2k | ze | 2| 8|z |8IE8
S5 [2F| =Y =] 5 > E | a =
52 (34| 58 | 32 | 2| S|k |°|BS
fal § % z % fa} o
DESCRIPTION REMARKS
2008| 0 Har) Topsoll +/- 7 inches
290.0 ML il Brown and gray, moist, medium stiff, Sandy SILT
-4 4 and gray, ) m stiff, ,
S-1.100} 19 1344 1 7 contains rock fragments
2886 Brown, gray, and orange, moist, loose, Silty SAND,
contains rock fragments
S-2 |20 15 3-4-5-5 9
Same
S-3 (40| 16 7-4-4-5 8
Orange, brown, and gray, moist, medium dense, Siity
SAND, contains rock fragments
84 80| 12 [2-6-10-12f 16
S-5 |130f ¢ 18-50/4 | 50/4 | 277.1 - -
976.8 . Gray, orange and brown, moist, very dense, Highly
I | Weathered ROCK
Boring terminated at 13.8 feet.
15—
NOTES: Surveyed locations provided by Northeast Surveyors, LL.C.
===.—"-§ 'GEO-TECHNOLOGY LOG OF BORING NO. B-37
T % . ASSOCIATES, INC.
W’" 18 Boulden Circls, Surle 36
) New Caslle, DE 19720
Sheet 1 of1




LOG OF BORING NO. B-38

Sheet 1 of 1

. x A1 A w
PROJECT: Crebilly Farm WATERLEVEL (fy: = Dry = Dry -=BOC
PROJECT NO.: 161348 DATE: __8/2116 82/16 8/2/16
PROJECT LOCATION: Chester County, Pennsylvania CAVED (ft): _In Auger 8.6
DATE STARTED: 8/2/2016 WATER ENCOUNTERED DURING DRILLING (ft) Dry
DATE COMPLETED: 8/2/2016 GROUND SURFACE ELEVATION: 303.9
DRILLING CONTRACTOR: GTA DATUM: Survey
’ DRILLER: D.Hans EQUIPMENT: Diedrich D50
DRILLING METHOD: Hollow Stem Auger LOGGED BY: T. Hill
SAMPLING METHOD: Split Spoon CHECKED BY: E. Williams
o~ [ —~
- £ 2 —~ £ | .
we lwgEl wy w g & - £ 0
Al 2z 88| fe | 2| 8| 2|8 |E8
=z |=F| =Y =% k] = N 1%} =
=5 |0 x3 < 3 < T g
oz (Gl @ 9 %] 3 > i o o0
4 ] . |
DESCRIPTION REMARKS
gggg 0 G| Topsoil +/- 6 inches
’ ML Brown, moist, medium stiff, Sandy SILT, contains rock
S-1 0.0 17 1-2-3-3 5 N frag ments
301.9 - - -
Brown and tan, moist, loose, Silty SAND, contains rock
fragments
S-2 |20 14 3-3-3-3 8
Brown, tan, white, and orange, moist, loose, micaceous,
Silty SAND, contains rock fragments
S-3 (4.0 13 3457 9
S-4 |8.0 9 30-50/4 | 50/4 Same
i 2054 Brown, tan, orange, and white, moist, very dense, Highly| Hard augering 9 tg
i Weathered ROCK 13 feet.
Same, tan, white, orange, and gray
S5 (13.0 9 32-50/5 | 50/5
290.0 4 - -
Boring terminated at 13.9 feet.
NOTES: Surveyed locations provided by Northeast Surveyors, LLC.
© GEO-TECHNOLOGY LOG OF BORING NO. B-38
™ ASSOCIATES, INC.
18 Boulden Circle, Sutle 36
New Castle, DE 19720
Sheet 1.0f1




LOG OF BORING NO. B-39 Sheet 1 of 1

Y py ¥ Dy XEBoOC

PROJECT: Crebilly Farm WATER LEVEL (ft):
. PROJECTNO.: 161348 DATE: __8/2/16 81216 8/216
PROJECT LOCATION: Chester County, Pennsylvania CAVED (ft): _In Auger 9.2
DATE STARTED: 8/2/2016 WATER ENCOUNTERED DURING DRILLING (ft) Dry
DATE COMPLETED: 8/2/2016 GROUND SURFACE ELEVATION: 287.7
DRILLING CONTRACTOR: GTA DATUM: Survey
DRILLER: D.Hans EQUIPMENT: Diedrich D50
DRILLING METHOD: Hollow Stem Auger LOGGED BY: T. Hill
SAMPLING METHOD: Split Spoon CHECKED BY: E. Williams
- H =)

I g S £ s = O 2
wr el ow w ¢ Z £ e
sl 2z 2f| ze | 2| 8|z |8 |z3
S= 3555 52 | 2|5 8|85
Bz (oWl @ é %] % > E W L)

DESCRIPTION REMARKS
2677 0 %1 Topsoll +/- 6 inches
87. ML Brown, moist, soft, Sandy SILT, contains rock fragments
S-1 0.0 16 1-2-2-2 4 b
285.7 T

Brown, moist, loose, micaceous, Silty SAND, contains
rock fragments

S-2 (20| 12 2-2-3-3 5

Same, brown and tan

83 40| 18 2-3-5-5 8

Brown, gray, orange, and white, moist, medium dense,
194216 micaceous, Silty SAND, contains rock fragments

Same
- .0 2- 5
S5 |13 1 12-505 | 50f ggé i Gray, tan, and white, moist, very dense, Highly
: 1 Weathered ROCK

Boring terminated at 13.9 feet.

NOTES: Surveyed locations provided by Northeast Surveyors, LLC.

BT . e CEO-TECHNOLOGY LOG OF BORING NO. B-39
ECEFE  ASSOCIATES, INC.

V/_/# 18 Boulden-Circle, Suile 36
New Castls, DE 19720

Sheeat 1.0f41




LOG OF BORING NO. B-40 Sheet 1 of 1

. . Xz Ay &
PROJECT: Crebilly Farm WATER LEVEL (f); = _Dry = Dry < B0OC
PROJECT NO.: 161348 DATE; __8/2/16 8/2118 8/2/16
PROJECT LOCATION: Chester County, Pennsylvania CAVED (ffy: _In Auger 10.6
DATE STARTED: 8/2/2016 WATER ENCOUNTERED DURING DRILLING (fty Dry
DATE COMPLETED: 8/2/2016 GROUND SURFACE ELEVATION: 294.4
DRILLING CONTRACTOR: GTA DATUM: Survey
DRILLER: D.Hans EQUIPMENT: Diedrich D50
DRILLING METHOD: Hollow Stem Auger LOGGEDBY: T.Hill
SAMPLING METHOD: Split Spoon CHECKED BY: E. Williams
—~ 0 —~
N R T B <
28 2z| 2k | Te | £ 8| 2| 8|58
w = L
sz (Gl @ é %) % b ﬁ ol G
DESCRIPTION REMARKS
gggg 0 Q—'éé,% Topsoil +/- 6 inches
' ML Orange and brown, moist, medium stiff, SILT with sand

S-1 |00} 20 2-2-3-3 5 1

82 (20| 15 3-4-4-6 8 3

Same

S-3 |40 19 2-1-1-1 2 1

290.4 CcL Orange and brown, moist, very soft, Sandy Lean CLAY,

contains rock fragments

286.4

S4 |80 16 1-2-7-8 9

Gray and tan, moist, loose, Silty SAND, contains rock
fragments

S-6 (13.0] 8 4-50/5 | 50/5 | 280.9

Gray, tan, and white, moist, very dense, Highly

280.5) 17\ weathered ROCK
Boring terminated at 13.9 feet.

NOTES: Surveyed locations provided by Northeast Surveyors, LLC,

E—— (). TECHNOLOGY LOG OF BORING NO. B-40
=  ASSOCIATES, INC,

e 4
r// 18 Boulden Circle, Suite 36
New Casllg, DE 19720

Sheet 4.0f1




LOG OF TEST PIT NO. TP-1

Sheet 1 of 1

PROJECT: Crebilly Farm PROJECT NO.: 161348
PROJECT LOCATION: Chester County, Pennsylvania
CLIENT: Toll Brothers, Inc.
i GROUNDWATER ENCOUNTERED: Dry
" DATE STARTED: 7/25/2016 GROUND SURFACE ELEVATION: 310.6
DATE COMPLETED: 7/25/2016 DATUM: Survey
CONTRACTOR: R. Keating and Sons, Inc. LOGGEDBY: T.Hill
EQUIPMENT: Case 580 Backhoe CHECKED BY: C. Reith
£ g 0
: —d

)13 28

515|822

o

DESCRIPTION REMARKS

-0 "7 | Topsoll +- 14 inches
309.5 ML Brown, moist, Sandy SILT
f— 3 —
306.6 ; > " :
= SM i “ Brown, moist, Silty SAND, contains rock fragments
B 6] 3 .['|{ Orange and brown, moist, Silty SAND, contains rock fragments
N ' | Same, gray
L. g — , H
500.6 £

18

Test pit terminated at 10 feet.

A

Dry upon completion and at end of day.

NOTES: Surveyed locations provided by Northeast Surveyors, LLC.

B GEO-TECHNOLOGY
A TF YT ASSOCIATES, INC.

18 Boulden Circle, Sulle 38
New Castle, DE 19720

LOG OF TEST PIT NO. TP-1

Sheet 1 of 1




LOG OF TEST PIT NO. TP-2 Sheet 1 of 1
PROJECT: Crebilly Farm PROJECT NO.: 161348
PROJECT LOCATION: Chester County, Pennsylvania
_CLIENT: Toll Brothers, Inc.
GROUNDWATER ENCOUNTERED; Dry
DATE STARTED: 7/25/2016 GROUND SURFACE ELEVATION: 337.3
DATE COMPLETED: 7/25/2016 DATUM: Survey
CONTRACTOR: R. Keating and Sons, Inc. LOGGED BY: T.Hill
EQUIPMENT: Case 580 Backhoe CHECKED BY: C. Reith
£ -
z | € QA
Sl x| 8| 2
<ol 8] g2
L
DESCRIPTION REMARKS
i 0 N7 %] Topsoil +/- 11 inches
P36.4 L [ ] Brown, moist, Sandy SILT
?’_35'8 ] SM |I.: ¥ «|.| Brown, moist, Silty SAND, contains rock fragments
i Brown, moist, Silty GRAVEL with sand
.y 3_
| Same, gray
?_32'3 HW | £ 431" Gray, moist, Highly Weathered ROCK
A
AL
. WANY,
- A
529‘8 Bucket refusal at 7.5 feet.
) Dry upon completion and at end of day.
— 9...
|- 12._
- 15._

NOTES: Surveyed locations provided by Northeast Surveyors, LLC.

=g CEOTECHNOLOGY
ETPELS  ASSOCIATES, INC.

e .
V# 18 Boulden Circle, Sulle 36
Z New Castle, DE 19720

LOG OF TEST PIT NO. TP-2

Sheet 1 of 1




LOG OF TEST PIT NO. TP-3

Sheet 1 of 1

PROJECT: Crebilly Farm PROJECT NO.: 161348
PROJECT LOCATION: Chester County, Pennsyivania
CLIENT: Toll Brothers, Inc.
: GROUNDWATER ENCOUNTERED: Dry
DATE STARTED: 7/25/2016 GROUND SURFACE ELEVATION: 325.2
DATE COMPLETED: 7/25/2016 DATUM: Survey
CONTRACTOR: R. Keating and Sons, Inc. LOGGED BY: T. Hill
EQUIPMENT: Case 580 Backhoe CHECKED BY: C. Reith

€| -

z | £ QA

S| 8| L8

< | k|8 g3

w

DESCRIPTION REMARKS
K 0 iy o Topsoil +/- 15 inches
i | VAV
324.0 T - - -
ML Brown, moist, SILT with sand, contains rock fragments
- 3 —
20,7 __ .
- | SM N Brown, moist, Silty SAND, contains rock fragments
= 6 - >
= )
= i - ) Brown, orange, and gray, moist, Silty SAND, contains rock fragments
= ¥
- 9 - *
314'2 Test pit terminated at 11 feet.
Dry upon completion and at end of day.

L. 12 —
- 15 —
Lo 18 —f

NOTES: Surveyed locations provided by Northeast Surveyors, LLC,

|

e Yok uﬁ

9

i

GEQ-TECHNOLOGY
ASSOCIATES, INC.

18 Boulden Circle, Sule 36
New Castls, DE 19720

LOG OF TEST PIT NO. TP-3

Sheet 1 of 1




LOG OF TEST PIT NO. TP-4

Sheet 1 of 1

PROJECT: Crebilly Farm PROJECT NO.: 161348
PROJECT LOCATION: Chester County, Pennsylvania
CLIENT: Toli Brothers, Inc.
GROUNDWATER ENCOUNTERED: 8.5 feet
DATE STARTED: 7/25/2016 GROUND SURFACE ELEVATION: 340.6
DATE COMPLETED: 7/25/2016 DATUM: Survey
CONTRACTOR: R. Keating and Sons, Inc. LOGGED BY: T. Hill
EQUIPMENT: Case 580 Backhoe CHECKED BY: C. Reith
€15 3
—d

1|4l 28

S| E[8| s

w

DESCRIPTION REMARKS
i 0 k4 ™. Topsoll +/- 12 inches
_ :.'.\\j_‘ \X
339.6 ML Brown, moist, SILT
- 3 —
B i Same, contains rock fragments
— 6 -
334.1 " — -
SM Brown and orange, moist, Silty SAND, contains rock fragments
B L2
- 9 -
= 1 Same, wet
§30'1 Test pit terminated at 10.5 feet.
1 Water at 10.3 feet upon completion.

B Water at 8.5 feet end of day.
-~ 12 —
- 15 —_
- 18 -

NOTES: Surveyed locations provided by Northeast Surveyors, LL.C.

GEO-TECHNOLOGY:
ASSOCIATES, INC.

18 Boulden Circle, Sulle 36
New Castls, DE 19720

LOG OF TEST PIT NO. TP4

Sheet 1 of 1




LOG OF TEST PIT NO. TP-5

PROJECT: Crebilly Farm
PROJECT LOCATION: Chester County, Pennsylvania
CLIENT: Toll Brothers, Inc.

Sheet 1 of 1

PROJECT NO.: 161348

GROUNDWATER ENCOUNTERED:; Dry
DATE STARTED: 7/25/2016 GROUND SURFACE ELEVATION: 351.4
DATE COMPLETED: 7/25/2016
CONTRACTOR: R. Keating and Sons, Inc.
EQUIPMENT: Case 580 Backhoe

DATUM: Survey
LOGGED BY: T. Hill
CHECKED BY: C. Reith

> £ e

el r 1 8| £a

<| k|8 g2

i

DESCRIPTION REMARKS
K 0 i "Si.| Topsoil +/- 12 inches
u NN
3504 ML Brown, moist, SILT with sand
|— 3 —
F47.9 SC- [.JA 47| Orange and brown, moist, Silty, Clayey SAND with gravel
| 1 SM .',".", /:/
= | / / .~
- .'7./: "
= 6 4y da%
0 / '
. |79%
444 ABAN
= SM 1" 1 .} | Brown, orange, and gray, moist, Silty SAND with rock fragments
- g -
340'4 Test pit terminated at 11 feet.
Dry upon completion and at end of day.

L 12 =
= 15 -
- 18 -

NOTES: Surveyed locations provided by Northeast Surveyors, LLC.

GEQ-TECHNOLOGY
ASSOCIATES, INC.

18 Boulden Circle, Sulle 36
New Castls, DE 19720

LOG OF TEST PIT NO. TP-5

Sheet 1 of 1




LOG OF TEST PIT NO. TP-6

PROJECT: Crebilly Farm
PROJECT LOCATION: Chester County, Pennsylvania
CLIENT: Toll Brothers, Inc.

PROJECT NO.:

Sheet 1 of 1 .

161348

GROUNDWATER ENCOUNTERED: Dry
DATE STARTED: 7/25/2016 GROUND SURFACE ELEVATION: 325.6
DATE COMPLETED: 7/25/2016 DATUM: Survey
CONTRACTOR: R. Keating and Sons, Inc. LOGGED BY: T. Hill
EQUIPMENT: Case 580 Backhoe CHECKED BY: C. Reith
g = S}
: |
8|z|al|z8
1E[g| 33
o | A oo
m
DESCRIPTION REMARKS
i 0 Topsoil +/- 11 inches
249 | Orange and brown, moist, SILT with sand
f— 3 —
§21 A SM 11 R Orange and brown, moist, Silty SAND, contains rock fragments
|- 6 -~ .
i ,' . ‘| Brown, orange, and gray, moist, Silty SAND, contains rock fragments
- ;
[— 9 - )
_3_15'1 Test pit terminated at 10.5 feet.
i Dry upon completion and at end of day.
- 12 -
= 15 —
- 18 -

NOTES: Surveyed locations provided by Northeast Surveyors, LLC.

T =  GEO-TECHNOLOGY
ETEFIS  ASSOCIATES, INC.

V# 18 Boulden Circle, Sulle 36
- New Castle, DE 19720

LOG OF TEST PIT NO. TP-6

Sheet 1 of 1




LOG OF TEST PIT NO. TP-7

Sheet 1 of 1

PROJECT: Crebilly Farm PROJECT NO.: 161348
PROJECT LOCATION: Chester County; Pennsylvania
CLIENT: Toll Brothers, Inc.
‘ GROUNDWATER ENCOUNTERED: Dry
DATE STARTED: 7/25/2016 GROUND SURFACE ELEVATION: 344.9
DATE COMPLETED: 7/25/2016 DATUM: Survey
CONTRACTOR: R. Keating and Sons, Inc. LOGGED BY: T.Hill
EQUIPMENT: Case 580 Backhoe CHECKED BY: C. Reith

g 2 [9)

Z £ o

S|l | @ T

ARt

|4 &

i

DESCRIPTION REMARKS
- |0 V7N .| Topsoil +- 10 inches
5441 Lo
- 4 ML Brown, moist, Sandy SILT
S48 37 sm [} | Brown, moist, Siity SAND
K ¢ Brown, orange, and gray, moist, Silty SAND, contains rock fragments
f— 6 - A ‘;
I LA

P59 9 ' Test pit terminated at 9 feet.
- Dry upon completion and at end of day,
- 12 —
- 18 -

NOTES: Surveyed locations provided by Northeast Surveyors, LLC.

Em———  GEO-TECHNOLOGY
M ASSOCIATES, INC.

s
/47’—/—-; 18 Boulden Circle, Suile 36
” New Castls, DE 19720

LOG OF TEST PIT NO. TP-7

Sheet 1 of 1




LOG OF TEST PIT NO. TP-8 Sheet 1 of 1
PROJECT: Crebilly Farm PROJECT NO.: 161348
PROJECT LOCATION: Chester County, Pennsylvania :
CLIENT: Toll Brothers, Inc.
GROUNDWATER ENCOUNTERED: Dry
DATE STARTED: 7/25/2016 GROUND SURFACE ELEVATION: 356.4
DATE COMPLETED: 7/25/2016 DATUM: Survey
CONTRACTOR: R. Keating and Sons, Inc. LOGGED BY: T. Hill
EQUIPMENT: Case 580 Backhoe CHECKED BY: C. Reith
€ .
: 0

5§78l 18

S| k| 8|52

oA 5o

i

DESCRIPTION REMARKS
- |0 17 ™\ | Topsoll +/- 12 inches
I~ :'..\\-'/4'. ¢
3554 ML Brown, moist, Sandy SILT
P34 3 SM 1.1 ] | Brown, moist, Silty SAND, contains rock fragments
B i e Brown and gray, moist, Silty SAND, contains rock fragments
- 6 - " ..': "'._‘
349.4 el ‘ —
n HW '/ . /X| Brown and gray, moist, Highly Weathered ROCK
§48'9 Bucket refusal at 7.5 feet.
i Dry upon completion and at end of day.

- 9 —
L. 12 —
L 15 —
- 18 |

NOTES: Surveyed locations provided by Northeast Surveyors, LLC,

: |

AT F

ﬁ

GEO-TECHNOLQOGY
ASSOCIATES, INC.

14 Boulden Circle, Suile 36
New Castls, DE 19720

LOG OF TEST PIT NO. TP-8

Sheet 1 of 1




LOG OF TEST PIT NO. TP-9 Sheet 1 of 1
PROJECT: Crebilly Farm PROJECT NO.: 161348
PROJECT LOCATION: Chester County, Pennsylvania
CLIENT: Toll Brothers, Inc.
GROUNDWATER ENCOUNTERED: 10.7
DATE STARTED: 7/25/2016 GROUND SURFACE ELEVATION: 325.4
DATE COMPLETED: 7/25/2016 DATUM: Survey
CONTRACTOR: R. Keating and Sons, Inc. LOGGEDBY: T.Hill
EQUIPMENT: Case 580 Backhoe CHECKED BY: C. Reith
€ ~
z | € QA
A
<5l 3| g8
m
DESCRIPTION REMARKS
i 0 27N %1 Topsoil +/- 10 inches
(24,6 S S
- 1 ML Brown, moist, Sandy SILT
323 4 - — .
N SM [}-* T «i.| Brown, moist, Silty SAND, contains rock fragments
- 3 - ...
P204 TS LA/ I Brown, moist, Silty, Clayey SAND
SM /",.:. 2
= 6__ /‘(- « "
- 520
R ane
316.4 9 Ei : - " n
SM s Brown, gray, and white, moist, Silty SAND, contains rock fragments
= .
- L 4
_3_14'4 Test pit terminated at 11 feet.
Dry upon completion.
— 12 Water at 10.7 feet at end of day.
- 15 —
- 18 -

NOTES: Surveyed locations provided by Northeast Surveyors, LLC.

ﬁl

|

GEO-TECHNOLOGY
T F¥.= ASSOCIATES, INC.

18 Boulden Circle, Sutle 36
New Castle, DE 19720

LOG OF TEST PIT NO. TP-9

Sheet 1 of 1




LOG OF TEST PIT NO. TP-10

Sheet 1 of 1

PROJECT: Crebilly Farm PROJECT NO.: 161348
PROJECT LOCATION: Chester County, Pennsylvania
CLIENT: Toll Brothers, Inc.
GROUNDWATER ENCOUNTERED: Dry
DATE STARTED: 7/25/2016 GROUND SURFACE ELEVATION: 321.7
DATE COMPLETED: 7/25/2016 DATUM: Survey
CONTRACTOR: R. Keating and Sons, Inc. LOGGED BY: T. Hill
EQUIPMENT: Case 580 Backhoe CHECKED BY: C. Reith

g5 9

z | £ 23

2lE| 8] 8¢

<ol 8| g

w

DESCRIPTION REMARKS
i 0 1% N ir.| Topsoil +- 12 inches
320.7 ML Orange and brown, molst, SILT with sand
- 3 —
- ) Orange and brown, moist, Sandy SILT
L. 6 —
313.7 b — -
" SM o P Brown, orange, gray, and white, Silty SAND, contains rock fragments
7 N

= 9 — )
117 Test pit terminated at 10 feet.
| Dry upon completion and at end of day.
L. 12 —
- 15 —
- 18 -

NOTES: Surveyed locations provided by Northeast Surveyors, LLC.

m————  GEO-TECHNOLOGY
BTFR:= ASSOCIATES, INC.

7’_’!-,_/’ 18 Bouldén Circle, Sutle 38
7 New Castls, DE 19720

LOG OF TEST PIT NO. TP-10

Sheet 1 of 1




LOG OF TEST PIT NO. TP-11 Sheat 1 of 1
PROJECT: Crebilly Farm PROJECT NO.: 161348
PROJECT LOCATION: Chester County, Pennsylvania :
CLIENT: Toll Brothers, Inc.
GROUNDWATER ENCOUNTERED: Dry
DATE STARTED: 7/26/2016 GROUND SURFACE ELEVATION: 299.9
DATE COMPLETED: 7/26/2016 DATUM: Survey
CONTRACTOR: R. Keating and Sons, Inc. LOGGED BY: T. Hill
EQUIPMENT: Case 680 Backhoe CHECKED BY: C. Reith
£ 5 S
3 wd
Glz|a|zI8
S1E| 38| 5z
P
DESCRIPTION REMARKS
- |0 E T Topsoil +- 7 inches
£99.3 A :
' | ML Orange and brown, SILT with sand
- 3 —
295.9 SM |t - Orange and brown, moist, Silty SAND, contains rock fragments
5 1 "\ 1| Same, brown and gray
- 6 - *
5.,
B 1.
B i Brown, gray, and white, moist, Silty SAND, contains rock fragments
1
- = o
P88 Test pit terminated at 11 feat,
Dry upon completion and at end of day.
|- 12 -]
[~ 15 -
- 18 —

NOTES: Surveyed locations provided by Northeast Surveyors, LLC,

.
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:

.

GEQ-TECHNOLOGY
ASSOCIATES, INC.

18 Boulden Circle, Sutle 36
New Castls, DE 19720

LOG OF TEST PIT NO. TP-11

Sheet 1 of 1




LOG OF TEST PIT NO.

PROJECT: Crebilly Farm
PROJECT LOCATION: Chester County, Pennsylvania
CLIENT: Toll Brothers, Inc.

TP-12

PROJECT NO.:

Sheet 1 of 1

161348

GROUNDWATER ENCOUNTERED: Dry
DATE STARTED: 7/26/2016 GROUND SURFACE ELEVATION: 276.2
DATE COMPLETED: 7/26/2016 DATUM: Survey
CONTRACTOR: R. Keating and Sons, Inc. LOGGED BY: T. Hill
EQUIPMENT: Case 580 Backhoe CHECKED BY: C. Reith

el |,

z € QA

el | 81| & ]

< | k|8 52

Lt

DESCRIPTION REMARKS
i 0 R7 2.1 Topsoil +/- 9 inches
- NN
R75.4 : -
B 1 ML Orange and brown, moist, Sandy SILT
0732 3 = — p
SM A Orange and brown, moist, Silty SAND, contains rock fragments

B | ¢
| sM | Same, brown
B 6 | Same, brown and gray

%68'7 HW A A| Brown, gray, and white, moist, Highly Weathered ROCK

B 1 '4.... A _Z

pe7.2 9 Bucket refusal at 9.0 feet.

B Dry upon completion and at end of day.
L. 12 —

|— 15 g

NOTES: Surveyed locations provided by Northeast Surveyors, LLC.

IE

:
:J
i
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Y

GEO-TECHNOLOGY
ASSOCIATES, INC.

18 Boulden Circla, Sulle 36
New Castle, DE 16720

LOG OF TEST PIT NO. TP-12

Sheet 1 of 1




LOG OF TEST PIT NO. TP-13

PROJECT: Crebilly Farm

PROJECT LOCATION: Chester County, Pennsylvania

CLIENT: Toll Brothers, Inc.

DATE STARTED: 7/26/2016
DATE COMPLETED: 7/26/2016

CONTRACTOR: R. Keating and Sons, Inc.

EQUIPMENT: Case 580 Backhoe

PROJECT NO.:

GROUNDWATER ENCOUNTERED:
GROUND SURFACE ELEVATION:
DATUM:

LOGGED BY:

CHECKED BY:

Sheet 1 of 1

161348

Dry
290.6
Survey
T. Hill
C. Reith

ELEVATION (ft.)
DEPTH (ft.)
uscs
GRAPHIC
SYMBOL

DESCRIPTION

REMARKS

1
[=]

\/ARANY/A
fes

- — 1 Topsoil +/- 8 inches
AN A

4 ML Brown, moist, Sandy SILT

SM

- 3 1.l same, brown and gray

Brown, moist, Silty SAND, contains rock fragments

GW- [ Brown and gray, moist, Rock fragments with silt and sand

- Iy

HW ZAQ Brown and gray, moist, Highly Weathered ROCK

ALY
R81.6 9 Bucket refusal at 9 feet.

= Dry upon compietion and at end of day.

NOTES: Surveyed locations provided by Northeast Surveyors, LLC.

_ﬁ GEO-TECHNOLOGY
ESEFE  ASSOCIATES, INC.

- I

[ .

'/ﬁ 14 Bouldén Cirele, Sule 36
New Castls, DE 19720

LOG OF TEST PIT NO. TP-13

Sheet 1 of 1




LOG OF TEST PIT NO. TP-14 Sheet fof
PROJECT: Crebilly Farm PROJECT NO.: 161348
PROJECT LOCATION: Chester County, Pennsylvania
CLIENT: Toll Brothers, Inc.
GROUNDWATER ENCOUNTERED: Dry
DATE STARTED: 7/29/16 GROUND SURFACE ELEVATION: 364.9
DATE COMPLETED: 7/29/16 DATUM: Survey
CONTRACTOR: R. Keating and Sons, Inc. LOGGED BY: T. Hill
EQUIPMENT: Case 580 Backhoe CHECKED BY: C. Reith
€ ~
O

8lx| 8| I8

k|8 32

i

DESCRIPTION REMARKS
K 0 L2 Y71 Topsoil +/- 8 inches
364.2 N
’ 4 ML Brown, moist, SILT with sand
i | Brown, moist, Sandy SILT, contains rock fragments
| 3 pou
360.9 . s p
= SM 1. Brown, moist, Silty SAND, contains rock fragments
B 6- Brown and white, moist, micaceous, Silty SAND, contains rock fragments
556.9 el . T
HW A\ ./\| Brown, white, and gray, moist, Highly Weathered ROCK

3564 Bucket refusal at 8.5 feet.
B 9- Dry upon completion and at end of day.
f 12 -]
- 15 -]
- 18 -

NOTES: Surveyed locations provided by Northeast Surveyors, LLC.

-
%y

+=  ASSOCIATES, INC.

V//# 14 Boulden Circle, Sulle 36
y New Castls, DE 18720

BT GLO-TECHNOLOGY

LLOG OF TEST PIT NO. TP-14

Sheet 1 of 1




LOG OF TEST PIT NO. TP-15

Sheet 1 of 1

PROJECT: Crebilly Farm : PROJECT NO.: 161348
PROJECT LOCATION: Chester County, Pennsylvania
CLIENT: Toll Brothers, Inc.
: GROUNDWATER ENCOUNTERED: Dry
DATE STARTED: 7/29/16 GROUND SURFACE ELEVATION: 364.2
DATE COMPLETED: 7/29/16 DATUM: Survey
CONTRACTOR: R. Keating and Sons, Inc. LOGGED BY: T. Hill
EQUIPMENT: Case 580 Backhoe CHECKED BY: C. Reith
€| -
O

5|z a|z8

RIE |8 s

Q87|85

w

DESCRIPTION REMARKS
B 0 54, "\ Topsoil +- 12 inches
~ SN
363.2 ML Brown, moist, SILT with sand
B Brown, moist, Sandy SILT, contains rock fragments
- 3 -
360.2 I : " -
= SM []. STl Brown, moist, Silty SAND, contains rock fragments
_ | , N
B 6 Brown, moist, micaceous, Silty SAND, contains rock fragments
357.2 L Lol -
- HW A\ . /\| Tan, brown, and gray, moist, Highly Weathered ROCK
§56'7 Bucket refusal at 7.5 feet.
§ Dry upon completion.

[~ Dry at end of day.
j— 9 pu
L. 12 -
. 15 ]
- 18 —

NOTES: Surveyed locations provided by Northeast Surveyors, LLC.

——rww= (GEO-TECHNOLOGY
BETET.Z ASSOCIATES, INC.

V//# 18 Bouldan Circls, Sutle 36
> New Castle, DE 19720

LOG OF TEST PIT NO. TP-15

Sheet 1 of 1




LOG OF TEST PIT NO. TP-16 Sheet 1 of 1
PROJECT: Crebilly Farm PROJECT NO.: 161348
PROJECT LOCATION: Chester County, Pennsylvania
CLIENT: Toll Brothers, Inc.
GROUNDWATER ENCOUNTERED: Dry
DATE STARTED: 7/29/16 GROUND SURFACE ELEVATION: 366.1
DATE COMPLETED: 7/29/16 DATUM: Survey
CONTRACTOR: R. Keating and Sons, Inc. LOGGED BY: T.Hill
EQUIPMENT: Case 580 Backhoe CHECKED BY: C. Reith
2o |,
z | & o4
Sl Il a| £9
AR ANt
Lt
DESCRIPTION REMARKS
i 0 17 N2 Topsoil +/- 10 inches
565.9 SN
[ 1 ML Brown, moist, Sandy SILT
- 3 -
362.6 P : : "
SM |t Brown, moist, Silty SAND, contains rock fragments
B 6 k . Tl Brown, tan, and gray, moist, Silty SAND, contains rock fragments
= i BN Same, micaceous
557.5 _
HW A\ . /\| Brown, gray, and tan, moist, Highly Weathered ROCK
po7.1 9 Bucket refusal at 9.0 feet.
B Dry upon completion and at end of day.
- 12 —
- 15 P
- 18 -

NOTES: Surveyed locations provided by Northeast Surveyors, LLC.

|

T GEO-TECHNOLOGY
ESEFIR  ASSOCIATES, INC.

18 Boulden Circle, Sutle 36
New Castle, DE 19720

:

.

LOG OF TEST PIT NO. TP-16

Sheet 1 of 1




LOG OF TEST PIT NO. TP-17

Sheet 1 of 1

PROJECT: Crebilly Farm PROJECT NO.: 161348
PROJECT LOCATION: Chester County, Pennsylvania
CLIENT: Toll Brothers, Inc.
GROUNDWATER ENCOUNTERED: Dry
DATE STARTED: 7/29/16 GROUND SURFACE ELEVATION: 375.2
DATE COMPLETED: 7/29/16 DATUM: Survey
CONTRACTOR: R. Keating and Sons, Inc. LOGGED BY: T. Hill
EQUIPMENT: Case 580 Backhoe CHECKED BY: C. Reith
= SR
3 . |

8 z|alz8

S| E| 38| 32

i1}

DESCRIPTION REMARKS
" 27 "Y1 Topsoil +/- 10 inches
74.4 L
[ 1 ML Brown, moist, SILT with sand
p72.2 3 SM Jlew | Brown, moist, Silty SAND, contains rock fragments
B ] * . Same, brown, tan, and white
B 6 : '. - ,l.
i o
= 1 =“.."—'. ";' Brown and tan, moist, micaceous, Siity SAND, contains rock fragments
B 9 1 2
365.7 L . T
HW /N /A\] Brown, white, and gray, moist, Highly Weathered ROCK
- A
%64'7 Bucket refusal at 10.5 feet.
] Dry upon completion and at end of day.

= 12_.
- 18_.

NOTES: Surveyed locations provided by Northeast Surveyors, LLC.
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LOG OF TEST PIT NO. TP-18 Sheet 1 of 1

PROJECT: Crebilly Farm PROJECT NO.: 161348
PROJECT LOCATION: Chester County, Pennsylvania

CLIENT: Toll Brothers, Inc.
GROUNDWATER ENCOUNTERED: Dry

DATE STARTED: 7/29/16 GROUND SURFACE ELEVATION: 374.4
DATE COMPLETED: 7/29/16 DATUM: Survey
CONTRACTOR: R. Keating and Sons, Inc. LOGGED BY: T.Hill
EQUIPMENT: Case 580 Backhoe CHECKED BY: C. Reith
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DESCRIPTION REMARKS
| 0 4 "N.| Topsoit +/- 12 inches
= \\_I/ \i
734 ML Brown, moist, Sandy SILT
p714 3 Brown, moist, Silty SAND, contains rock fragments
A

B 67 .| .{| Same,tan
B Brown, moist, micaceous, Silty SAND, contains rock fragments
- 9 »
- 10T same, gray
362.9 Tost pit terminated at 11.5 feet.
B 124 Dry upon completion and at end of day.
|- 15 —
= 18 -

NOTES: Surveyed locations provided by Northeast Surveyors, LLC.

Eﬁgﬁ“ﬁgm{_ ' iggg;g?gg '}ﬁg’ Y LOG OF TEST PIT NO. TP-18
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ﬁ 18 Boulden Circle, Sule 36
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LOG OF TEST PIT NO. TP-19

Sheet 1 of 1

PROJECT: Crebilly Farm PROJECT NO.: 161348
PROJECT LOCATION: Chester County, Pennsylvania
CLIENT: Toll Brothers, Inc.
. GROUNDWATER ENCOUNTERED: 4.4
DATE STARTED: 7/29/16 GROUND SURFACE ELEVATION: 341.6
DATE COMPLETED: 7/29/16 DATUM: Survey
CONTRACTOR: R. Keating and Sons, Inc. LOGGED BY: T. Hill
EQUIPMENT: Case 580 Backhoe CHECKED BY: C. Reith
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DESCRIPTION REMARKS
B 0 R7 N[ Topsoil +/- 10 inches
540.8 A
e 1 ML Brown, moist, SILT with sand
i Same, micaceous
— 3 -1
B Brown, moist, Sandy SILT, contains rock fragments
R a2
[336.1 . - - -
5 SM . Brown, moist, Silty SAND, contains rock fragments
— " ) Same, brown and gray, micaceous
B Same, wet
= 9 —
332.1 Test pit terminated at 9.5 feet.
N 1 Water at 9.3 feet upon completion.
Water at 4.4 feet at end of day.

|- 12 —
- 15 ]
= 18 —

NOTES: Surveyed locations provided by Northeast Surveyors, LLC.
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Sheet 1 of 1

LOG OF TEST PIT NO. TP-20
PROJECT: Crebilly Farm PROJECT NO.: 161348
PROJECT LOCATION: Chester County, Pennsylvania
CLIENT: Toll Brothers, Inc.
GROUNDWATER ENCOUNTERED: 8.5
DATE STARTED: 7/29/16 GROUND SURFACE ELEVATION: 342.7
DATE COMPLETED: 7/29/16 DATUM: Survey
CONTRACTOR: R. Keating and Sons, Inc. LOGGED BY: T. Hill
EQUIPMENT: Case 580 Backhoe CHECKED BY: C. Reith
2. |
P )

81z 8|18
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DESCRIPTION REMARKS
i 0 £7 "Y7.1 Topsoil +/- 8 inches
42,0 LA
B ’ 4 ML Brown, moist, SILT with sand
B Brown, moist, Sandy SILT, contains rock fragments
- 3 -
[339.2 - - —— -
| SM Brown, moist, Silty SAND, contains rock fragments

i 4" 1| same, brown and gray
= 6~ i,
B AL
- 9 —
- i t Brown, tan, and orange, moist, Silty SAND, contains rock fragments
331.2 Test pit terminated at 11.5 fest.
- |12 Water at 11.3 feet upon completion.
_ Water at 8.5 feet at end of day.
e 15 -
- 18 -

NOTES: Surveyed locations provided by Northeast Surveyors, LLC.
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LOG OF TEST PIT NO. TP-21

Sheet 1 of 1

PROJECT: Crebilly Farm PROJECT NO.: 161348
PROJECT LOCATION: Chester County, Pennsylvania
CLIENT: Toll Brothers, Inc.
GROUNDWATER ENCOUNTERED: Dry
DATE STARTED: 7/29/16 GROUND SURFACE ELEVATION: 351.7
DATE COMPLETED: 7/29/16 DATUM: Survey
CONTRACTOR: R. Keating and Sons, Inc. LOGGED BY: T. Hill
EQUIPMENT: Case 580 Backhoe CHECKED BY: C. Reith
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DESCRIPTION REMARKS
-0 VN Topsoll #/- 11 inches
350'8 1ML Brown, moist, SILT with sand
| 1 Brown, moist, Sandy SILT, contains rock fragments
pe8. 3 SM Hl 1| | Brown, moist, Silty SAND, contains rock fragments
B 5
B 6 ': : Brown, {an, and white, moist, Silty SAND, contains rock fragments
| i , Same, micaceous
| 9 —
340'7 Test pit terminated at 11.0 feet.
Dry upon completion and at end of day.

= 12 —
e 15 ]
|- 18 —

NOTES: Surveyed locations provided by Northeast Surveyors, LLC.
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LOG OF TEST PIT NO. TP-22

Sheet 1 of 1

PROJECT: Crebilly Farm PROJECT NO.: 161348
PROJECT LOCATION: Chester County, Pennsylvania
CLIENT: Toll Brothers, Inc.
GROUNDWATER ENCOUNTERED: 5.7
DATE STARTED: 7/29/16 GROUND SURFACE ELEVATION: 323.18
DATE COMPLETED: 7/29/16 DATUM: Survey
CONTRACTOR: R. Keating and Sons, Inc. LOGGED BY: T. Hill
EQUIPMENT: Case 580 Backhoe CHECKED BY: C. Reith
€| -
z | € QA
8|z 8] I8
s|&| 3] 82
L
DESCRIPTION REMARKS
- V7 N.| Topsoil +- 11 Inches
N PN
522'3 1ML Brown, moist, SILT with sand
B 37 Same, contains rock fragments
3197 SM |17 Brown, moist, Silty SAND, contains rock fragments
i La
- 6 — A N
B Same, wet
315'7 Test pit terminated at 7.5 feet.
1 Water at 7.3 feet upon completion.
B Water at 5.7 feet at end of day.
- 9 P
- 12 —
- 15 -
- 18 —

NOTES: Surveyed locations provided by Northeast Surveyors, LLC.
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APPENDIX C



Natural Moisture Content Test Results

Crebilly Farm
161348
Boring Location Sample Number Sample.Depth {ft) Natural Moisture Content (%)

B-1 S-1 Oto2 20.8
B-1 5-2 2t04 18.2
B-1 S-3 4106 20.7
B-2 S-1 Oto2 16.8
B-2 S-2 2tod v 214
B-2 . 5-3 4106 19.0
B-3 S-1 0to2 21.0
B-3 S-2 2104 21.1
B-3 S-3 4106 20.7
B-4 $-1 Oto2 18.1
B-4 S-2 2t04 22.4
B-4 S-3 4106 17.0
B-5 S-1 Oto2 25.0
B-5 S-2 2t04 13.4
B-5 53 4106 9.2

B-6 S1 0102 13.3
B-6 S-2 204 17.9
B-6 S-3 4106 13.8
B-7 S-1 0to2 9.2

B-7 S-2 2t04d 13.7
B-7 S-3 4t06 14.0
B-8 5-1 Oto2 17.6
B-& S-2 2t04 17.9
B-8 S-3 4106 15.4
B-9 5-1 Oto2 13.7
B-9 S-2 2to4 10.9
B-9 S-3 4106 25.3
B-10 S-1 Qto2 21.1
B-10 S-2 2t04 23.9
B-10 S-3 4106 19.9
B-11 51 0to2 13.0
B-11 52 2t04 9.6

B-11 S-3 4to6 13.6
B-12 5-1 Oto2 13.4
B-12 52 2to4 9.6

B-12 S-3 4106 12.6
B-13 S-1 0to?2 13.1
B-13 S-2 2t04 10.9
B-13 5-3 4t06 7.8
B-14 S-1 Oto?2 17.9
B-14 S-2 2104 20.1
B-14 53 4t06 10.5
B-15 5-1 Ofto2 13.2
B-15 5-2 204 13.3




Natural Moisture Content Test Resulis

Crebilly Farm
161348
B-15 S-3 4106 11.1
Boring Location ' Sample Number | Sample Depth (ft) |-Natural Moisture Content (%)

B-16 S-1 Oto2 18.7
B-16 S-2 2t04 15.5
B-16 S-3 4t06 14.4
B-17 S-1 Oto2 24,5
B-17 S-2 2104 20.1
B-17 5-3 4t06 16.7
B-18 5-1 Oto2 15.0
B-18 S-2 2t04 24.5
B-18 S-3 4106 23.7
B-19 S-1 Oto?2 19.6
B-19 5-2 2t04 20.0
B-19 S-3 4106 16.2
B-20 S-1 Oto2 20.1
B-20 5-2 2tod 15.2
B-20 S-3 4106 23.8
B-21 S-1 Oto2 19.3
B-21 S-2 2to 4 14.7
B-21 S-3 4tob 144
B-22 S-1 Oto2 11.7
B-22 S-2 2to4 18.9
B-22 53 4t06 11.2
B-23 S-1 Oto2 14.9
B-23 S-2 2104 9.5

B-23 5-3 4106 16.2
B-24 S-1 Oto2 9.6

B-24 S-2 2to4d 10.4
B-24 $-3 4106 118
B-25 S-1 0to2 18.6
B-25 S-2 2to4 17.7
B-25 S-3 4t0 6 184
B-26 S-1 Oto2 13.3
B-26 S-2 2tod 18.4
B-26 S-3 4t06 9.9

B-27 S-1 Oto2 17.4
B-27 52 2tod 115
B-27 S-3 4106 9.6

B-28 51 Oto2 20.9
B-28 S-2 2t04 12.2
B-28 S-3 4106 12.8
B-29 S-1 Oto2 22.5
B-29 5-2 2tod 22.9
B-29 5-3 4t06 22.8
B-30 S-1 Oto2 13.5




Natural Moisture Content Test Results

Crebilly Farm
161348
B-30 5-2 2to4d 22,6
B-30 S-3 4t06 25.8
" Boring Location Sample Number | Sample Depth (ft) | Natural Moisture Content (%)
B-31 S-1 Oto2 184
B-31 S-2 2tod 22,5
B-31 5-3 4106 17.2
B-32 S-1 Oto2 : 13.2
B-32 S5-2 2t04 144
B-32 S-3 4t06 16.0
B-33 S-1 Oto 2 18.2
B-33 S-2 2t0 4 16.3
B-33 S-3 4t06 22.2
B-34 S-1 Oto2 12.3
B-34 5-2 2to 4 13.8
B-34 S-3 4106 137
B-35 S-1 Oto2 184
B-35 S-2 2to4 18.1
B-35 S-3 4t06 13.3
B-36 S-1 Dto2 19.9
B-36 S-2 2to4d 10.9
B-36 S-3 4t06 19.1
B-37 S-1 Oto2 13.3
B-37 S-2 2t04 20.6
B-37 S-3 4106 21.6
B-38 S-1 Oto2 16.5
B-38 S-2 2to4 17.4
B-38 S-3 4106 13.9
B-39 S-1 Oto2 18.2
B-39 S-2 2to 4 10.3
B-39 S-3 4106 18.7
B-40 §-1 Oto2 23.6
B-40 5-2 2t04 20.0
B-40 S-3 4106 59,0




Particle Size Distribution Report
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- GRAIN SIZE - mm.
(Cu % +3 % Gravel % Sand % Flnes
~ * Coarse | Fine |Coarss] Medium Fine sit Clay
§, 0.0 6.6 1.9 |33 10.6 32.0 42,8 2.8
)
© SIEVE PERCENT| SPEGC. PASS? Soil Description
ﬁ SIZE FINER | PERGENT | (X=NO) Brown, moist, Silty SAND
(] | 1 100.0
o 75 93.4
& # 915
S fl% §§§ Atterberg Limits
= ﬁﬁg 53-2 Coefficients
ol #50 15 Dgo= 3.722  Dgs= 0.7710 Dgo= 0.1685
g #100 57.7 Deg= 0.0994  Dapg= 0.0266 D o 00173
g 50° 30 15
5 #200 456 Dig= 00151  Cy= 11.14 Co= 0.28
= 0.0326 mm 34,1 " .
- 00215 mm 237 Classification
© 0.0131 mm 62 UsSCS= SM AASHTO= A-4(1)
£ 0.0093 mm 4.6
gl | oo | 2 Ramarks
£ 0.0014 53 USDA: Sandy Loam
O
©
8
g v {no specification provided)
(o}
=l Source of Sample: TP-1 Depth: 4.0
3 P P Date: 8/2/2016
S
2l Demmsmm  GEQ-TEGHNOLOGY | Client: Toll Brothers, Inc.
VO ECI®IW  ASSOCIATES, INC. Project: Crebilly Farm
S| e :
}-UJ— ;_/—"'/ 18 Boulden Clrcle, Sulte 36 |
< New Castle, DE 19720 | Project No: 161348 Figure No. 3

Tested By: M. Kerezsi

Checked By: E. Williams




D422, D2216. B2217 and D4318.

ASTM Specifications performed may include D421.

Particle Size Distribution Report
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GRAIN SIZE - mm.
o, +a" % Gravel % Sand % Fines
¢ Coarse Fine |[Coarse| Medium Fine Siit Clay
| 0.0 13.0 290 | 7.8 | 126 20.0 113 6.3
SIEVE PERCENT| SPEG. PASS? Soil Description
SIZE FINER | PERCENT | (X=NO) Brown, moist, Silty GRAVEL with sand
0 1060
15 870
S5 70.3
3;5 gg'g Atterberg Limits
e i Pl= 26 LL=32 Pl=6  NM= 124
ﬁ{g i% Coefficients
#30 412 Dgp= 20.3379  Dgs= 18.2596 Dgo= 5.8616
#40 376 Dgo= 1.9456 D3p= 0.2004 D45= 0.0468
#50 340 Dig= 0.0229  C,= 255.70 Ce= 030
#100 2.6
#200 11.6 Classification
0.0340 mm. 13.3 USCS= AASHTO= A-1-b
0.0219 mm, 9.8
0.8 (1)3? mm, 9.3 Remarks
0. X 7.3 .
0.0064 $$ 68 USDA: Sandy Loam
0,004 mim. 5.8
0.0013 mm. 4.8
* (no speification provided)
Source of Sample: TP-2 Depth: 2.5
p P Date: 7/27/2016
Eemmmem  GEO-TECHNOLOGY| || Client: Toll Brothers, Inc.
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ASSOCIATES, INC. i Project: Crebilly Farm

18 Boulden Circle, Suite 36
New Casfle, DE 19720 Project No: 161348 Figure No.4

Tested By: _C. Jackson Checked By: E. Williams




Particle Size Distribution Report
s MN>V\Q;% 3 § §8% € 53§
100 | | [ 1T | f mIrT T i
Eoiit g T BRI
50 U L T (R A
A
LT VRN R
DT VN L
80 T TNl g T
e \l e
| | LELg | | | |l
70
NN | ‘\+ IR
x gl | I N[ LT
W eof—— T o R
= e ( t\l L
E s | Lig f ! S
& ! T 1] I N ]
fi) FRgtn gt IR \il |
| | )| ! | | Y
L 40 1 i T i T T O
o. Ef e ey g e (] |‘~gfK
R LR e
30 I T NI
R ISAN AR R NP tepr np \o\j
20 T A O A 1 e A1 Y
I | MR ol
P frd oy I W MY
10 T | T T i =0
| U m ey o | T (e
© 0 | | e | | A 1A
@ 100 10 1 0.1 0.01 0,001 0.0001
s GRAIN SIZE - mm.
3 % +3 % Gravel % Sand % Fines
P~ 3 Coarse | Fine |Coarse] Medium Fine Silt Glay
gl 0.0 0.0 85 [149]| 207 20.7 22.5 12.7
o)
| SIEVE |PERGENT| SPEG* | PASS? Soil Deseription
N SIZE FINER | PERCENT | (X=NO) Brown, moist, Silty SAND
N
) 75 100.0
| k; 97.9
q #4 91.5
<t #8 79.4 b
0 Atterberg Limits
o b 7 PL= 24 LL=26 Pl=2  NM= 152
g 238 2‘5’;; Coefficients
s #50 510 Dgp= 4.2608 Dgs= 3.1874 Dgp= 0.5716
T #100 42,1 Dgo= 02799  Dgp= 0.0428 D15 0.0077
3 #200 352 Dig= 00026  Cy= 21598 Cg= 121
= #270 324 o
o 00331 mm, 271 Classification
© 0.0212 mm 240 USCS= SM AASHTO= A-2-4(0)
E 0.0124 mm, 209
g 0 oogi mm ; 2(3) Remarks
0.00 X N
E 00041 o 16 USDA: Sandy Loam
£ 0.0013 mm 8.5
8
@ ¥ (no specification provided)
O
= Source of Sample: TP-3 Depth: 4.5
g P P Date: 7/27/2016
5
0 me———— cEO-TECHNOLOG Client: Toll Brothers, Inc.
O Ee—ma . :
ET T Y.E ASSOCIATES, INC, Project: Crebilly Farm
=] ey
c'T) ;__,—’—/ 18 Boulden Gircle, Suite 36 l
< New Caslle, DE 19720 Project No: 161348 Figure No.5

Tested By: D. Jeffery

Checked By: E.

Williams




ASTM Specifications performed may include D421. D422, D2216, D2217 and D4318.

Partlcle Size Distribution Report
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GRAIN SIZE - mm.
% 43" % Gravel % Sand % Fines
° Goarse | Fine [Coarse] Medium Fine silt | Clay
0.0 0.0 0.1 1.1 3.4 7.1 88.3
SIEVE | PERCENT| SPEC. PASS? Soil Description
SIZE FINER PERCENT | (X=NQ) Brown, moist, SILT
375 100,0
#4 99.9
fl% ggg Atterberg Limits
ﬁig ggi Coefficients 0
. Dgn= 0.1086 Dgs= =
#50 942 Dig- gg_ D?g_
#100 914 Dio= Ce=
#200 88.3 Classnflcation
USCS= AASHTO= A-4(7)
Remarks
* (no specification provided)
Source of Sample: TP-4 Depth: 2-5ft
Sample Numbee S-072616 P : Date: 7/25/2016
._"—‘__u - GEQ-TECHNOLOG Client: Toll Brothers, Inc.
ECF ¥.3 ASSOCIATES, INC. Project: Crebilly Farm
T ot
V//—’_/ 18 Boulden Circle, Suite 36 |
New Castle, DE 18720 i || Project No: 161348 Figure  No.6
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ASTM Specifications performed may include D421, D422, D2216. D2217 and D4318.

Particle Size Distribution Report
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100 10 0.1 0.01 0.001 0.0001
GRAIN SIZE - mm.
% 43 % Gravel % Sand % Fines
° Coarse Fing |Coarse| Medium Fine Siit Clay
0.0 9.8 26.6 17.6 12.8 14.4 10.6 8.2
SIEVE PERCENT| SPEC. PASS? Soil Desgription
SIZE FINER | PERGENT | (X=NO) Orange and brown, moist, Silty, Clayey SAND with gravel
[ 100.0
5 90.2
5 81.8
-%5 1 Atterberg Limits
h Ss PL=22 LL=28  Pl=6  NM= 13.
ne =9 Coefficients
30 365 Dgp= 189121 Dgs= 153366  Dgo= 3.9996
#40 332 Dppo= 24428 D3p= 0.3029 Dqs= 0.0247
#50 29.9 D10= 0.0096 Cu= 417.58 Cc= 2.39
#100 239 )
#200 18.8 Classification
0.0328 mm. 16.9 USCS= SC-SM AASHTO= A-1-b
0.0212 mm. 14.1
0.0124 mm. 123 Remarks
0,0089 mm. 95 .
00064 z: e USDA: Sandy Loam
0.0040 mm. 7.6
0.0014 mm, 53
K {no specification provided)
Source of Sample; TP-5 Depth: 3.5
P P Date: 7/27/2016
GEQO-TECHNOLOGY: Client: Toll Brothers, Inc,
ECEE:¥  ASSOCIATES, INC, - Project: Crebilly Farm
# .
;_./—’_/ 18 Boulden Circle, Sujte 36
Now Caslle, DE 19720 Project No: 161348 Figure No.7

Tested By: C. Jackson

Checked By: E. Williams




Particle Size Distribution Report

ASTM Specifications performed may include D421, D422, D2218. D2217 and D4318.
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New Castle, DE 18720

18 Boulden Gircle, Suite 36 ’
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GRAIN SIZF - mm.
% +3" % Gravel % Sand % Fines
° Coarse Fine |Coarse] Medium Fine Silt Clay
0.0 0.0 12.4 6.5 17.8 21.8 28.2 13.3
SIEVE PERCENT| SPEC.” PASS? Soil Description
SIZE FINER | PERCENT | (X=NO) Orange and brown, moist, Silty SAND
75 1600
5 95.8
#4 876
iflgo g%? Atterberg Limits
oy 260 Pl= 30 Ll=3 Pl=8  NM=198
' ﬁig gg‘g Coefficients
#50 591 Dgg= 6.5593 Dgs= 3.2233 Dgo= 0.3246
#100 505 Dsg= 0.1449 D3p= 0.0259 D45= 0.0068
#200 415 Dig= 0.0020 Cy= 16528 Ce= 105
0,0324 mm, 334
0.0211 mm. 269 Classification
0.0124 mm. 220 UsCcs= sMm AASHTO= A-4(1)
0.0088 mm, 196
0.0064 m. 14.0 Remarks
0.0031 . 116 .
0.0013 ﬁg 76 USDA: Sandy Loam
" (no specification provided)
Source of Sample: TP-6 Depth: 4.5
P P Date: 8/2/2016
e GEO-TECHNOLOGY| | Client: Toll Brothets, Inc.
ETEF.E ASSOCIATES, INC. | | Project: Crebilly Farm

Project No: 161348 Figure _ No. 8

Tested By: J. Friant

Checked By: E, Williams




bution Report

18 Boulden Circle, Suite 38
New Castle, DE 19720

ASTM Specifications performed may include D421, D422. D2216, D2217 and D4318.

Project No: 161348
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GRAIN SIZE - mm.
%, 43" % Gravel % Sand % Fines
3 Coarse Fine |Coarse| Medium Fine Slit Clay
0.0 0.0 9.6 9.6 15.5 25.9 28.4 11.0
SIEVE PERCENT| S8PEC.* PASS? Soil Description
SIZE FINER | PERCENT | (X=NO) Brown, moist, Silty SAND
5 100.0
375 972
| #4 90.4
ﬁ) ggg Atterberg Limits
e 267 PL= 29 LL= 36 Pl= 7 NM= 202
s o Coefficients
450 €08 Dgp= 4.5766  Dgs= 2.9009 Dgg= 0.2825
#100 51.4 Dso= 0.1384  Dgg= 0.0278 Dqg= 0.0082
#200 394 D4p= 0.0039 Cy= 7267 Ce= 0,70
0.0325 mm 32.1
0.0211 mm. 256 Classification
00124 mm 18.5 USCS= SM AASHTO= A-4(0)
0.0089 mm 15.8
0 8024 mim, 12,5 Remarks
0.0042 10.2 .
00013 $1[2 s USDA: Sandy Loam
* (no specification provided)
Source of Sample: TP-7 Depth: 3.0
P P Date: 7/27/2016
ﬁ GEO-TECHNOLOG\q Client: Toll Brothers, Inc.
ESTEF.E ASSOCIATES, INC, Project: Crebilly Farm

Figure No. 9

Tested By: M. Kerezsi

Checked By: E. Williams




ASTM Specifications performed may include D421, D422 D2216, D2217 and D4318.

Particle Size Distribution Report
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GRAIN SIZE - mm.
% +3 % Gravel % Sand % Fines
’ Coarse Fine |Goarss] Medium Fino Silt " Glay
0.0 0.0 10.4 2.7 4.8 32.8 36,6 12.7
SIEVE | PERCENT| SPEC. PASS? Soil Description
SIZE FINER | PERCENT | (X=NO) Brown, moist, Silty SAND
75 100.0
5 92,3
44 89.6
iffo ggg Atterberg Limits
e 2 PL= 28 LL=28  Pl= N NM= 102
zgg 3‘2”13 Coeflicients
450 78.4 Dgg= 5.3945 Dgs= 0.6159 Dgo= 0.1155
#100 66.5 Dsg= 0.0774  D3p= 0.0240 D4is= 00070
#200 49.3 Dig= 0.0027  Cy= 42.39 Cc= 1.83
0.0324 mm. 353
0.0210 mm. 27.7 Classification
0.0125 mm. 204 UsCS= M AASHTO= A-4(0)
0.0089 mm, 16,9
0.0064 mm, 14.3 Remarks
0.0042 mm. 118 .
0.0013 mm. 82 USDA: Loam
* (no specification provided)
Source of Sample: TP-8 Depth: 3.0
P P Date: 7/27/2016
— ] - L Client: Toll Brothers, Inc.
SCHE.™ gggggﬁ@g lgg‘\q Project: Crebilly Farm
[~
;ﬂ 18 Boulden Circle, Suile 36 ‘
New Castle, DE 19720 i || Project No: 161348 Figure  No, 10

Tested By: M, Kerezsi

Checked By: E. Williams




Particle Size Distribution Report
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- GRAIN SIZE - mm.
% % 43 % Gravel % Sand % Fines
P ° Coarse FIne |Coarse] Medium Fine Silt l Clay
§ 0.0 6.6 117 [11.7] 17.8 24.2 28.0
[}
< SIEVE | PERCENT| SPEC. PASS? Soil Description
N SIZE FINER | PERCENT | (X=NO) Brown, moist, Silty SAND with gravel
0 2 100.0
N L5 97.6
2 715 ggcll Atterberg Limits
i S o1.0 PL= 28 LlL= 33 Pl= 5 NM= 14.0
S 375 88.9 Coefficients
p #4 81.7 Dgg= 109987 Dgs= 6.3352 Dgg= 0.8377
g #8 72.2 Dsg= 03620  D3p= 0.0906 D15=
3 #10 70.0 Dig= C= Ce=
£ #16 63.8 -
) #30 56.3 B Classification i
o 40 529 USCS= SM AASHTO= A-2-4(0)
o] #50 472 Remarks
& #100 36.2 o
5 #200 28.0
ol
Q
Q *
g (no specification provided)
(o]
=l Source of Sample: TP-9 Depth: 2.0
§ Sample Numbeg: 8-072616 P Date: 7/26/2016
‘0
5] =—:-= GEO-TECHNOLOG Client: Toll Brothers, Inc,
2 EEEFW  ASSOCIATES, INC. Project: Crebilly Farm
e ﬁ 18 Boulden Girele, Suite 36
e New Castle, DE 18720 ___ Project No: 161348 Figure No. 11

Tested By: D. Jeffery

Checked By: E, Williams




Particle Size Distribution Report
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GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
i Coarse Fine [Coarse] Medium Fine Silt Clay
| 0.0 0.0 135 |136] 102 27.5 25.9 93
SIEVE |PERCENT| SPEC* | PASS? Soil Description
SIZE FINER | PERCENT | (X=NO) Brown, moist, Silty, Clayey SAND
5 100.0
375 98.0
| “ 86.5
ffl% ;‘Z‘g Atterberg Limits
v Loy PL=22 LL=29 Pl=7  NM= 138
s o Coefficients
#50 589 Dgo= 5.6657 D85= 4.4017 D60= 0.3293
#100 49.6 Dsg= 0.1532  Dap= 0.0441 D15= 0.0119
#200 352 Dip= 0.0057  Cy= 57.88 Ce= 1.04
0.0327 mm, 274
0.0212 mm, 21.5 Classification
0.0126 ram. 157 USCS= SC-SM AASHTO= A-2-4(0)
0.0099 mm. 12,0
gggﬁ mm, 12; Remarks
0.0013 o by USDA: Sandy Loam
* (no specification provided)
Source of Sample: TP-9 Depth: §

Date: 7/27/2016

GEO-TECHNOLOGY]
ASSOCIATES, INC. |

18 Boulden Circle, Suite 36 |

New Castle, DE 19720

I

ASTM Specifications performed may include D421, D422, D2216. D2217 and D4318.

Client: Toll Brothers, Inc.
Project: Crebilly Farm

| Project No: 161348

Figure No. 12

Tested By: C. Jackson

Checked By: E. Williams




Particle Size Distribution Report
g & E\"::;g_:_E Eg o coo © 838
w0 o - R X \_ é 3 §8F £ 58
100 J | NN g #“*I)—O.H\tlkl ITT N
A I I é ORI
[ A A | Ll
90
N T T ! |‘t* B
Ul r It \I il
80 NN (NN
A N (R TR M
A e e HERE N |
70
P e e w g AR IyLK
o A A A (IR
W e0 T I N (A A TEAR | =
. L LN
l_
z 90 1 Il IR
8 ey HIRL AR
i 40 i - %
o CoUperrd ti WA e h Vi
" it r e HIELEI i :
C T T T TP T 1
N i H iy K
C L g | 1
20 R B N
R [ iyl N5
Pt e e i I 1 b
10 T T T T
) PG (0 Bl HECI prf e
® 0 LU el [N
) 100 10 1 0.1 0.01 0,001 0.0007
c GRAIN SIZE - mm.
g % 43" % Gravel % Sand % Flnes
N ° Coarse Fine |Coarse] Medium Fine Silt Glay
§| 0.0 0.0 06 | 11] 68 25.6 413 4.6
la)
ol SIEVE PERCENT SPEC." PASS? Soll Description
§ SIZE FINER | PERCENT | (X=NQ) Orange and brown, moist, Sandy SILT
o 375 100.0
! #4 99.4
9 #8 989
S o o5 Atterberg Limits
< o o2 PL=24 Ll=31 Pl=7  NM= 151
a‘ ggg g;g Coefficients
- 4100 71 Dgg= 03727  Dgg= 0.2520 Dgo= 0.0395
© #200 659 Dso= 0.0209  D3p= 0.0070 D15=
3 0.0305 mm, 56.8 Dip= Cy= Ce=
c 0.0198 mm. 489 L
o 0.0119 mm. 350 Classification
@ 0.0086 mm. 330 USCSs= AASHTO= A-4(3)
E 0.0061 mm, 28.1
£ 0.0040 mm. 21.1 Remarks
é 0.0013 mm. 152 USDA Loam
£
©
s Ed
&) {no specification provided)
Q
= Source of Sample: TP-10 Depth: 4.0
8 P P Date: 7/27/2016
'S
Ol | —— GEO-TECHNOLOGY] Client: Toll Brothers, Ing.
Ol ECEELE ASSOCIATES,INC. | | Project: Crebilly Farm
E I
b ?ﬁ!—'j 18 Boulden Girole, Suite 36
< New Gasfle, DE 19720 Project No: 161348 Figure No. 13

Tested By: C. Jackson

Checked By: E. Williams




ASTM Specifications performed may include D421 D422 D2216, D2217 and D4318.

Particle Size Distribution Report
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GRAIN SIZE - mm.
%, 43" % Gravel % Sand % Fines
: Coarse | Fine [Coarse] Medium Fine silt Clay
0.0 0.0 16.7 [103 9.0 24.0 28.6 11.4
SIEVE |PERCENT| SPEC. | PASS? Soil Description
SIZE FINER | PERGENT | (X=NO) Orange and brown, moist, Silty SAND with gravel
75 100.0
5 94.7
375 92.0
o B3 Atterberg Limits
b (g Pl=36 LL=43  Pl=7  NM= 332
ne e Coefficients
HiD §4.0 Dgg= 7.9413 Dgs= 5.3853 Dgg= 0.3137
#50 594 Dgg= 0.1420  Dgp= 0.0298 Dqi5= 0.0076
#100 50.8 Dip= 00043  Cy= 73.73 Ce= 067
#200 40.0
0.0322 mm, 312 Classification
0.0210 mm. 24.5 UsCs= SM AASHTO= A-5(0)
0.0123 ram. 20.1
g.gggg mm, lg.cst Remarks
. . 13, )
0.0041 min. 98 USDA: Loam
0.0013 mm, 6.9
¥ (no specification provided)
Source of Sample: TP-11 Depth: 4.0
P Date: 7/27/2016
e GEO-TECHNOLOGY, || Client: Toll Brothers, Inc.
CEE.Y ASSOCIATES,INC. | | Project: Crebilly Farm
r’-l"-"/_,—fJ"" 18 Boulden Clircle, Sulte 36 |
New Castle, DE 19720 | || Project No: 161348 Figure No. 14

Tested By: C. Jackson Checked By: E. Williams




Particle Size Distribution Report
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“ GRAIN SIZE - mm.
5 % 43" % Gravel % Sand % Fines
~ i Coarse | Flne |Goarse| Medium Flne Silt Glay
N 0.0 0.0 261 | 90| 165 239 12.3 12.2
O
< SIEVE | PERCENT| SPEC." | PASS? Soil Description
VC&J“ SIZE FINER | PERGENT | (X=NO) Brown, moist, Silty SAND with gravel
A 75 1g2.o
] 5 4
N 375 79.1
S o B Atterberg Limits
i P PL=25 LL=290 P4  NM= 160
f,;g 223 Coefficients
#40 434 Dgg= 15.0229 Dgg= 12.9745 Dgo= 1.1169
#50 42.7 Dsg= 04709 Dag= 0.1297 Dq5= 0.0092
#100 319 Dig= 00027  C_= 409.09 Co= 5.52
#00 24.5
0.033) mm, 21.8 Classification
0.0212 mm. 19.8 USCS= sM AASHTO= A-1-b
0.0124 mm. 16.6
0.0088 mm. %4.8 Remarks
0.0063 , 33 .
0.0041 $$ 13 USDA; Sandy Loam
0.0013 mm, 8.7

¥ {no specification provided)

ASTM Specifications performed may include D421,

|

18 Boulden Circle, Suite 36
New Castle, DE 19720

Source of Sample: TP-12 Depth: 4.5

P P Date: 7/27/2016
B GEO-TECHNOLOGY| || Client: Toll Brothers, Inc.
E&S ¥:® ASSOCIATES, INC. . | Project: Crebilly Farm

Project No: 161348 Figure No. 15

Tested By: M. Kerezsi

Checked By: E. Williams




ASTM Specifications performed may include D421, D422. D2216, D2217 and D4318.

Particle Size Distribution Report
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GRAIN SIZE - mm.
% +3° % Gravel % Sand % Fines
° Coarse | Fing  |Coarse| Medium Fine silt Clay
0.0 11.9 354 10.8 18.3 12.6 6.2 4.8
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER | PERCENT | (X=NO) Brown and gray, moist, Well-graded GRAVEL with silt and
1 100.0 sand
75 88.1
5 702
s pac Atterberg Limits
e Y PL=2s LL=32 Pl=7  NM= 92
oy i Coefficients
#0 275 Dgo= 19.8909 Dgs= 17.8561  Dgp= 7.2522
#40 23.6 Dgo= 3.9575 D3g= 0.7624 Di5= 0.1406
450 206 Dig= 00434  Cy= 167.04 Co= 1.85
#100 15.5
#200 11.0 Classification
0.0483 mm, 102 USCS= GW-GM AASHTO= A-2-4(0)
0.0245 mm. 8.5
80128 mm. 28 Remarks
0091 tnm, ' .
0.0065 ‘;2 48 USDA: Sandy Loam
0.0032 mm. 48
0.0013 mm. 16
* (no specification provided)
Source of Sample: TP-13 Depth: 3.5
P P Date: 7/27/2016
m GEO-TECHNOLOGY Client; Toll Brothers, Inc.
B ®.2 ASSOCIATES, INC.: | Project: Crebilly Farm
| ———— . |
ﬁ/ 18 Boulden Circle, Sulte 38 i
New Castle, DE 18720 j Project No: 161348 Figure No. 16

Tested By: D, Jeffery

Checked By: E, Williams




MOISTURE DENSITY RELATIONSHIP TEST REPORT
ASTM D 698 Method B Standard

Project No.: 161348 Date: 7/26/2016
Project: Crebilly Farm

Client: Toll Brothers, Inc.

Source of Sample: TP-4 Depth: 2-5ft

Sample Number: S-072616

ASTM Specifications performed may include D421, D422 D2216. D2217 and D4318.

Remarks:
MATERIAL DESCRIPTION
Description: Brown, moist, SILT
Classifications - UsCs: ML AASHTO: A-4(7)
Nat, Moist. = 248 % 8p.G.= 26
Liquid Limit= 33 Plasticity Index = 8
% < No0.200= 883 %
TEST RESULTS
Maximum dry density = 105.4 pcf
Optirmum moisture = 19.1 % )
140 N\
N
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AN
130 \
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N
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120 WA 100% SATURATION CURVES
TN FOR SPEC. GRAV. EQUAL TO:
N
_— 28
N4
5 NN
a 110 NeN 2.6
) N
g TR NS
) LA N
g 100 <o
N .
<R
90 ~
S
N
NS
80 &
70
0 5 10 15 20 25 30 35 40
Water content, %
Figure

Geo-Technology Associates, Inc

Tested By: C. Kask Checked By: E. Williams




BEARING RATIO TEST REPORT

ASTM D1883
350 .
CBR at 95% Max. Density = 6.1%
for 0,10 in. Penetration
75
PR S {28 blowsleme oot 56 blows]
280 |
S |
o 45
m
o /
=
A 3o i
g 2o 10 blows E
& 15 ;
‘N 94 97 100 103 108 109
& Molded Density {pcf)
s o5
el X
£ 140 ]
8 -
¢ A / o4
// 03
70 / £
@ 02
s —
/
/'/ e 0.4
00 0.1 0.2 03 0.4 05 ° 0 ! H 72 9!
Penetration Depth (in.) Elapsed Time (hrs)
Molded Soaked CBR (%} Linearity Surch Max.
" Density Porcent of | Moisture Density Parcentof | Moisture 01010 0.20 In. Correction uz;;b:;'ge Swell
{pet) Max, Dens. (%) (peh) Max, Dens. (%) iy e {in.} ) (%)
10 94.8 89.9 19,9 94.8 89.9 26.5 2.8 2.7 0.000 20 0
2 A 98.7 93,6 204 98.7 93.6 242 5.6 6.0 0,000 20 0
3 U} 1046 99.2 20,1 104.6 99.3 22.1 6.1 8.2 0.032: 20 0
: Max, Optimum
Material Descrlption Uscs Dens. Moisture LL PI
{pef) (%)
Brown, moist, SILT ML 105.4 19.1 13 8

_ASTM Specifications performed may include D421, D422, D2216. D2217 and D4318.

Project No: 161348
Project: Crebilly Farm

Source of Sample: TP-4

Sample Number: 5-072616

Date: 7/25/2016

Depth:

2-5ft

g

GEO-TEGHNOLOGY
ASSOCIATES, INC.

18 Boulden Cirgle, Sulte 38
New Castls, DE 19720

Test Description/Remarks:

Figure




Project No.:

Remarks:;

Nat. Moist, =

MOISTURE DENSITY RELATIONSHIP TEST REPORT
ASTM D 698 Method B Standard

161348

Project: Crebilly Farm

Client: Toll Brothers, Inc,
Source of Sample: TP-9
Sample Number: S-072616

Classifications -

14.0%

Liquid Limit = 33

Depth: 2-6ft

MATERIAL DESCRIPTION

Description: Brown, moist, Silty SAND with gravel

USCs: SM

Date: 7/26/2016

AASHTO: A-2-4(0)
8p.G.= 27

Plasticity Index = 5
% < N0.200 = 28.0%

TEST RESULTS

Maximum dry density = 111.6 pef
Optimum moisture = 16.3 %

ASTM Specifications performed may include D421, D422, D2216, D2217 and D4318.

Tested By: C. Kask

Checked By: E. Williams

Geo-Technology Associates, Inc.
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BEARING RATIO TEST REPORT

ASTM D1883
500 .
CBR at 95% Max. Density = 7.4%
for 0.10 in, Penetration
12 I
/I 56 blows
s 126 hlowal
400
S R R !
/ g ° N
Q / !
p—— 1
= !
& / 3 !
g o0 Fobowsle” i
= 1
i 0 5
‘B 83 98 103 108 113 118
& Molded Density (pcf)
s / 0.5
S .
% 200 //
dE. / 0.4
/ g o3
100 [
L & o2
4
o L)
5 et o1
E /'/.’._"
kel
£ 0
S 0 0.1 0.2 0.3 0.4 0.5 % " N 1 %6
by Peneftration Depth {in.} Elapsed Time (hrs)
N
2. Molded Soaked CBR {%) Linearlty Surch Max.
= Denslty Percent of Moisture Density Percent of Moisture 010 in 0.20 in Correction u;’lcbsa)rge Swell
g (pef) Max. Dans. {%) {pcf) Max, Dens, {%) ' ' . ‘ {In.} i {%}
Rj'l 10 98.5 88.3 15.5 93.5 88.3 24.1 2.1 22 0.000 20 0
8. 2 Al 1073 96.1 154 107.3 96.1 20.8 82 9.3 0.007 20 0
[3Y]
Y| 300 1123 100.6 15.8 112.3 100.6 18.4 10.3 134 0,001 20 0
i Max. Optimum
Material Description uscs Dens. | Molsture | LL Pl
{pef) (%)
Brown, moist, Silty SAND with gravel M 1116 163 13 5

ASTM S

pecifications performed may include D

Project No: 161348
Project: Crebilly Farm

Source of Sample: TP-9
Sample Number: 5-072616

Date: 7/26/2016

Depth: 2-6ft

Test Doscription/Remarks:

GEO-TECHNOLOGY
- ASSOCIATES, INC,
/_//-’!J/—/ 18 Bovldan Gicle, Suita 36

New Castle, DE 19720

Figure




