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1.0 INTRODUCTION

1.1

1.2

1.3

Authority

This report has been prepared in accordance with the objective and scope of
investigation outlined by ACA Engineering, Inc. (ACA) in its technical proposal
which was presented to Mr. lan Garfoli, P.E., CT Consultants, Inc. for the
Jamestown Wastewater Treatment Plant Improvements, Jamestown,
Pennsylvania, on February 12, 2015. The acceptance of this proposal was
provided by Mr. William Douglas McElhaney, Jamestown Borough Council
President, on June 3", 2015.

Project Objective

Based on information provided to us by CT Consultants, Inc. the overall
objective of the project is to construct two new pump stations, one triplex station
at Main Street and one duplex station at Liberty Street, for the Jamestown
Wastewater Treatment Plant in Jamestown, Pennsylvania. Therefore, the test
borings were located accordingly.

Scope of Geotechnical Investigation

In order to achieve the above objective, the investigation program consisted of
the following tasks:

¢ Conduct field reconnaissance.

¢ Prepare and perform an exploration program to delineate and characterize

the subsurface materials by drilling test borings.

¢ Engineering involvement during all phases of the investigation and analysis

of all data acquired.

¢ Provide inspection during the drilling of test borings to supervise the drilling
operation and to log the test borings.

¢ Formulate and perform a laboratory testing program on soils and to
determine material parameters needed for subsequent analyses.

¢ Prepare a geotechnical engineering report that documents the data and

analyses performed as well as presents the discussions and evaluation of

the subsurface conditions, the conclusions regarding the geotechnical

engineering behavior of the subsurface materials under the anticipated

stresses, and a set of recommendations for the following design aspects:

> New pump stations design considerations
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2.0 SUBSURFACE EXPLORATION PROGRAM

As requested by CT Consultants, Inc., Two (2) test borings with soil sampling were
conducted at the proposed sites on June 16, 2015, to determine the subsurface
conditions. Test boring B-1 was drilled behind Dollar General Store at 104 Liberty
Street, and B-2 was drilled at the Water Pollution Control Plant, Main Street,
Jamestown, PA. The approximate locations are shown on the Boring Location Planin
Appendix C.

2.1 Soil sampling

The soil sampling program consisted of obtaining split spoon samples. The
spoon samples were obtained by conducting Standard Penetration Test (SPT)
by driving a 2-inch O.D. Split Spoon Sampler (ASTM D-1586). The sampler was
driven 18 inches into the soil with blows from a 140-pound hammer falling a
distance of 30 inches, and the number of blows required to drive the sampler for
each 6-inch interval was recorded. The cumulative number of blows for the last
two 6 inch intervals (blows/foot) is termed as Standard Penetration Resistance,
which can be correlated with relative density of granular soils or consistence of
fine-grained soils and, in turn, their shear strength and compressibility
characteristics.

2.2 Groundwater readings

Efforts were made to measure the depth to groundwater during drilling, and
immediately upon completion of the boring, provided the holes did not cave.
Groundwater was originally encountered in both test borings B-1 and B-2 at
approximately five and one half (5.5) feet and six (6) feet below existing surface
respectively. However, it should be noted that the groundwater level at the site
might fluctuate in response to precipitation, run-off volumes and during the
flooding periods.

Based on the soil conservation service information and the test boring logs
groundwater is expected to be within excavation depth during the summer
season and high water seasons. Measures should be taken to dewater the site
with sump/pump pits during construction

3.0 LABORATORY TESTING PROGRAM

In order to determine the soil parameters, ACA performed laboratory testing to
evaluate the on site soil conditions. The test results are included in Appendix E. A
brief description of testing methodology is presented below.

Natural Moisture Content Tests (ASTM D2216)

This test was performed on selected representative soil samples to determine
the water content of in-place soils at the time of drilling. In general, the soil
samples were moist to very moist, based on an empirical scale of dry, moist,
very moist, and wet. These conditions, however, would vary depending upon
the seasonal and local precipitation.

2
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Gradation Tests (ASTM D422)

Gradation tests consisting of sieve analysis test and material finer than #200
Wash test were conducted on the same soil samples on which moisture content
tests have been conducted. The data from these tests are tabulated in Appendix
E. These data were used to classify the soils according to the Unified Soil
Classification System (ASTM D 2487). The test results indicate that the soils
tested have a composition of silty clay and sandy silt.

Atterberg Limits Tests (ASTM D 4318)

Liquid and Plastic Limit tests were performed on selected samples. The data
from these tests are included in Appendix E. In general, the soils tested were
low to medium plasticity silt and clay. The results obtained from the classification
tests are plotted in Appendix E.

The following table summarizes the laboratory test results:

S ?;53} MN::;:L qumd Plaéﬁc Plastlc:ty P;szzlgg e
< it L Limi HSCS S o
m (%) Limit ’Llymlg Endex ' Sieve (%) ( AASHTO)
3.5-5.0 26.9 31 22 9 99.5 CL, A-4(9)
B 8.5-10.0 21.6 25 22 3 86.5 ML, A-4(1)

4.0 GENERAL SITE CONDITIONS

This section of the report presents the project location, general surface and
subsurface conditions of the proposed site.

4.1 Project Location

There are two locations to the proposed development; the first is located behind
Dollar General Store at 104 Liberty Street, and the second is located at the
water pollution control plant at Main Street, in the Borough of Jamestown,
Mercer County, Pennsylvania. For site location, see U.S.G.S. Topographic Map
in Appendix A. The proposed improvements consist of a new duplex pump
station on Liberty Street, and a new triplex pump station on Main Street. The site
at Liberty Street is bordered by wooded and residential areas to the north,
Shenango River to the west, and the Dollar General Retail Store to the south
and east. The site at Main Street is bordered by the water pollution control plant
to the south, wooded areas to the east, gravel access road and wooded areas to
the north, and Shenango River to the west.
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4.2

4.3

Surface Conditions

The existing ground surface of the first location, at Liberty Street, is covered with
grass and generally level to moderately sloping down in a southwesterly
direction. A steep slope exists at the eastern border along Dollar General
building. The existing ground surface of the second location, at Main Street, is
generally level to moderately sloping down in a northeasterly direction and is
covered with grass and trees. Active utilities were observed on site at the time of
the site investigation, such as water drainage pipes, catch basins, electric
overhead wires, concrete culvert and a fire hydrant.

Subsurface Conditions

A total of two (2) test borings were drilled at the site to determine and
characterize the subsurface materials (see Boring Logs in Appendix D). Test
boring B-1 was drilled behind Dollar General Store at 104 Liberty Street for the
proposed duplex pump station, and B-2 was drilled at the Water Pollution
Control Plant for the proposed triplex pump station, on Main Street, Jamestown,
PA.

¢ Topsoil was encountered in both test borings B-1 and B-2. The thickness
of the topsoil was approximately six (6) inches in B-1 and twelve (12)
inches in B-2.

¢ Below the topsoil in both test borings, fill soils were encountered. The
thickness of the fill was approximately five (5) feet and consisted of brown
and gray silty clay some rock fragments and roots.

¢ Below the fill materials, natural soils were encountered in both test
borings B-1 and B-2 at depths ranging from five and one half (5.5) feet to
six (6) feet below existing surface. The natural soils consisted of very
loose to loose brown fine sand trace sandstone fragments, very loose
brown clayey sand trace rock fragments, medium dense brown silty sand,
very stiff brown sandy clay trace rock fragments, loose gray clayey sand
and gravel, firm to very stiff gray sandy silt trace gravel, and firm to stiff
gray silty clay.

¢ Efforts were made to measure the depth to groundwater during drilling,
and immediately upon completion of the boring, provided the holes did
not cave. Groundwater was originally encountered in both test borings
B-1 and B-2 at approximately five and one half (5.5) feet and six (6) feet
below existing surface respectively. Upon drilling completion the water
depth was approximately six (6) feet below existing surface in B-1 and at
ground level in B-2. It should be noted that the groundwater level at the
site might fluctuate in response to precipitation, run-off volumes and
during the flooding periods.



GEOTECHNICAL INVESTIGATION JAMESTOWN WASTEWATER TREATMENT PLANT IMPROVEMENTS, JAMESTOWN, PA

Water is expected to be a problem during construction of the proposed
pump stations. A dewatering system using a sump pump should be
implemented to divert the ground water away from the proposed site. Due
to the presence of saturated sandy materials within the proposed
excavation areas at both sites, temporary shoring of the excavated pump
stations areas is also recommended to prevent the walls of the excavated
trench from caving in.

The following table represents the groundwater level in each test boring:

DepthoeWan: - | 2B Ot et Hoon
sl eeREese e aaee. | Completionof
 Deriag BWiling (B | S Driling i)
5.5and 18.5 6.0
B-2 6.0 Ground Level

4.4 Soil Conditions

According to the Soil Survey of Mercer County, Pennsylvania (see map in
Appendix B), the soil in the project area is classified as:

» Wayland silt loam, coarse variant (Wa): 0 to 5 percent slopes.

It should be noted that the U.S.D.A. classifies the soils onsite as “Poorly
Drained” with a flooding frequency of “Frequent”. In addition the U.S.D.A. soil
survey map shows a symbol for “Wet Spot” in the vicinity of the site and
Shenango River borders the site from the west.

For a more detailed description, see the USDA Soil Survey Map in Appendix B.

5.0 RECOMMENDATIONS

The analysis and recommendations presented in this report are based on the
subsurface conditions disclosed by the site reconnaissance, field exploration,
laboratory testing, and office research programs. Due to the large distances between
the test borings performed, the possibility exists that conditions other than those
revealed during our investigation may be present at the site.

If substantial variations in the site conditions do exist or are revealed during
construction operations, the recommendations given in this section may either
become invalid or need to be modified. With this in mind, the following engineering
recommendations are presented concerning site preparation and design
considerations.
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As previously mentioned, water is expected to be a problem during construction of the
proposed pump stations. If sufficient dewatering cannot be achieved through the
installation of the storm sewers, excavation instability may be encountered in the form
of bottom and sidewall seepage. Localized dewatering using sump/pumps may need
to be completed prior to and during fill construction. The number and location of the
sump/pumps will need to be determined in the field based on the volume and
direction of groundwater flow. It is highly recommended that the contractor excavate
several test pits outside the proposed pumps prior to start the construction to further
evaluate groundwater conditions.

5.1 Duplex Pump Station Design Considerations

5.1.1 Based oninformation provided to us by CT Consultants, Inc., the depth of
the proposed duplex pump station will be approximately (20) feet below
existing surface. Based on test boring B-1, and the standard penetration
testing (SPT) results, the natural soils encountered within the proposed
pump area are suitable to support the proposed pump station and should
be designed for a net, allowable bearing pressure of 1,500 pounds per
square foot.

5.1.2 A minimum of twelve (12) inches of aggregate material such as AASHTO
No. 57 limestone is recommended underneath the pre-cast concrete.

5.1.3 All bearing surfaces should be free of water or contamination prior to
aggregate placement. Furthermore, aggregate should not be placed on
frozen soil.

5.2 Triplex Pump Station Design Considerations

5.2.1 Based oninformation provided to us by CT Consultants, Inc., the depth of
proposed triplex pump station will be approximately twenty five (25) feet
below existing surface. Based on test boring B-2, and the standard
penetration testing (SPT) results, the natural soils encountered are
suitable to support the proposed pump station and should be designed
for a net, allowable bearing pressure of 1,500 pounds per square foot.

5.2.2 A minimum of twelve (12) inches of aggregate material such as AASHTO
No. 57 limestone is recommended underneath the pre-cast concrete.

5.2.3 All bearing surfaces should be free of water or contamination prior to
aggregate placement. Furthermore, aggregate should not be placed on
frozen soil.
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5.3 Site Preparation

5.4

§.5.1

5.3.2

5.3.3

534

5.3.6

5.3.6

Strip the entire proposed construction areas of all vegetation, topsoil,
soils contaminated with more than five (5) percent organics by weight,
and any other unsuitable soils or materials. The existing fill materials and
natural soils onsite are suitable to be reused as fill provided that they are
dried, backfilled and compacted as per the “General Fill Construction”
section of this report. Also, remove or relocate all of the utilities as
necessary to accommodate the proposed construction.

Remove remaining soils, where necessary, to proposed subgrade
elevations.

All areas, which will receive backfill, should be filled in with suitable
materials, from on site or hauled in from off site.

Stabilization of isolated unstable subsurface materials may be possible
using crushed stone, which is "bridged" or "choked" into the yielding
materials. An alternate method of subgrade stabilization in the case of
soft, moist soils would be to scarify, dry out, and then recompact the
moist areas.

All proofrolled areas should be inspected by an ACA geotechnical
engineer to ensure that all unsuitable materials have been removed.

Upon subgrade approval, fill the site to grade where necessary as per the
"GENERAL FILL CONSTRUCTION" section of this report.

General Fill Construction

5.4.1

5.4.2

543

The soil used for fill construction should be uncontaminated, clean, on-
site or off-site material approved by ACA and meeting the requirements
set forth in this report. The existing fill and natural soils on the site are
suitable to be re-used in the proposed pump station areas as long as they
are properly dried, backfilled, and compacted.

In the areas, which are to receive fill either as part of an undercut and
replacement process or for, grade rising, the subgrade should first be
properly prepared and scarified.

The first lift of material should be only approximately four (4) inches thick
in the loose state. Each lift of soil thereafter should be placed in a
maximum eight (8) inch loose thickness and should be within plus or
minus two (2) percent of optimum moisture content as determined by the
Standard Proctor Test (ASTM D-698).
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5.5

5.4.4 Allfill should be compacted to a minimum density of 98% of maximum

5.4.5

5.4.6

5.4.7

54.8

dry density as determined by the Standard Proctor Test (ASTM D-698).
Based on the high moisture content and relatively wet condition of the
near surface soils, we anticipate a decrease in moisture content will be
necessary to bring the density to within 98% of minimum based on the
standard proctor test.

During fill construction and/or subgrade preparation, the contractor
should maintain good site drainage. Exposed surfaces should be
positively sloped to cause runoff to flow away from the site. If water does
pond in any sectors, those areas should be drained and all mud zones or
softened soils should be aerated and recompacted before further
construction takes place.

Silty and clayey soils were encountered on site and are susceptible to
breakdown by pumping under traffic loads. When silt pockets are
encountered during construction and if pumping is initiated, construction
traffic should be rerouted and the area should then be restabilized either
by drying and recompacting or by adding drainage and then drying and
recompacting. Areas allowed to break down will gradually worsen and
spread.

All fill densities should be evaluated by ACA inspectors using nuclear
densometers or other approved methods. At least one (1) test per every
2,000 square feet on each lift should be conducted.

The above recommendations encompass essential aspects of fill
construction. They are not, however, intended to be a complete set of
earthwork specifications.

Grading and Drainage Considerations

Site grading should take into consideration that areas with more fill placement
would experience greater settlements over time than areas with lesser or no fill
placement. Therefore, for the situation of maintaining proper drainage, grading
should allow for the above condition or should slope drainage pathways or piping
from areas of lesser fill placement down towards areas of more fill placement, so
that the effects of fill consolidation will not hinder drainage in the future.
Subgrade soils softened or otherwise disturbed during construction should be
disked and dried in-place and recompacted to the specified density. Where
stability cannot be achieved by moisture conditioning and compaction, the
unstable subgrade soils should be undercut and replaced.
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6.0 GENERAL CONSIDERATIONS

This report has been prepared to present our recommendations with regard to
geotechnical aspects of the proposed construction to the owner and the designer of
the Jamestown Wastewater Treatment Plant Improvements, Borough of Jamestown,
Mercer County, Pennsylvania. The scope of our services is limited to the specific
project and location described herein and described herein and the description of the
project represents ACA’s understanding of the significant aspects relevant to soil,
groundwater, and foundation characteristics. As a check, we request that we be
authorized to review the project plans and specifications to confirm that the
recommendations contained in this report have been interpreted and implemented in
accordance with our intent. ACA would welcome the opportunity to provide further
assistance with regard to the foundation designs, if required.

It is recommended that all construction operations dealing with earthworks and
foundation construction be reviewed by an experienced geotechnical engineer who
can evaluate the conditions encountered and make decisions regarding whether the
intent of the recommendations is fulfilled in the actual construction. If requested, ACA
would welcome the opportunity to provide field-monitoring services during
construction.

The analyses and recommendations presented herein are based upon data obtained
from borings at the locations indicated on the plan and from any other information
discussed in the report. Information presented regarding subsurface conditions
between borings is based on the engineering judgment of ACA and could be
interpreted differently by others. In the performance of subsurface explorations,
specific information is obtained at specific locations at specific times. However, it
should be recognized that variations might exist between boring locations and, also,
that such situations as groundwater levels vary from time to time. The nature and
extent of variations may not become evident until construction is initiated or even
completed. If variations become evident during construction, it will be necessary to
reevaluate the recommendations presented herein after performing on site
observations during the construction period.

In preparing this report, the professional services of ACA have been performed,
findings obtained, and recommendations prepared in accordance with generally
accepted engineering principles and practices. This statement is in lieu of all
warranties, either expressed or implied.

If you require additional information or clarification of the foundation
recommendations, please contact our office.

ACA ENGINEERING, INC. Reviewed by:
Nick Chammas, Tony Chammas, P.E.
Geotechnical Engineer Director of Engineering
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APPENDIX A

U.S.G.S. TOPOGRAPHIC MAP




U.S.G.S. TOPOGRAPHIC MAP

Source: USGS Greenville West Quadrangle Project: Proposed Pump Stations
Mercer County, PA Jamestown WWTP
7.5 Minute Series (Topographic) Jamestown, PA 16134
Scale 1: 24,000

ACA ENGINEERING, INC.
741 McClurg Road, Suite A
Boardman, OH 44512
P: (330) 729-1222
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Map Unit Description: Wayland silt loam, coarse variant---Mercer County, Pennsylvania Jamestown Wastewater Treatment
Plant & Pump Station

Mercer County, Pennsylvania

Wa—Wayland silt loam, coarse variant

Map Unit Setting
National map unit symbol: 9y8x
Elevation: 200 to 1,500 feet
Mean annual precipitation: 30 to 46 inches
Mean annual air temperature: 45 to 50 degrees F
Frost-free period: 110 to 187 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Wayland, variant, and similar soils: 50 percent
Wayland, variant, swpd, and similar soils: 30 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the
mapunit.

Description of Wayland, Variant

Setting
Landform: Flood plains
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Talf
Down-slope shape: Concave
Across-slope shape: Linear
Parent material: Recent alluvium

Typical profile
Ap - 0 to 4 inches: silt loam
Bg - 4 to 18 inches: silt loam
C - 18 to 60 inches: stratified gravelly fine sandy loam to silt loam

Properties and qualities

Slope: 0 to 5 percent

Depth to restrictive feature: More than 80 inches

Natural drainage class: Poorly drained

Runoff class: Very high

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

Depth to water table: About 0 inches

Frequency of flooding: Frequent

Frequency of ponding: None

Available water storage in profile: High (about 9.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3w
Hydrologic Soil Group: C/D

USDA  Natural Resources Web Soil Survey 6/8/2015
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Map Unit Description: Wayland silt loam, coarse variant---Mercer County, Pennsylvania Jamestown Wastewater Treatment
Plant & Pump Station

Description of Wayland, Variant, Swpd

Setting
Landform: Flood plains
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Talf
Down-slope shape: Concave
Across-slope shape: Linear
Parent material: Recent alluvium

Typical profile
Ap - 0 to 4 inches: silt loam
Bg - 4 to 18 inches: silt loam
C - 18 to 60 inches: stratified gravelly fine sandy loam to silt loam

Properties and qualities

Slope: 0 to 5 percent

Depth to restrictive feature: More than 80 inches

Natural drainage class: Somewhat poorly drained

Runoff class: Very high

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

Depth to water table: About 2 to 8 inches

Frequency of flooding: Frequent

Frequency of ponding: None

Available water storage in profile: High (about 9.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3w
Hydrologic Soil Group: C/D

Minor Components

Papakating
Percent of map unit: 10 percent
Landform: Depressions on flood plains
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Talf
Down-slope shape: Concave
Across-slope shape: Concave

Chenango, flooded
Percent of map unit: 5 percent
Landform: Flood plains
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Linear

Red hook, flooded
Percent of map unit: 5 percent
Landform: Flood plains
Landform position (two-dimensional): Toeslope

USDA  Natural Resources Web Soil Survey 6/8/2015
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Map Unit Description: Wayland silt loam, coarse variant---Mercer County, Pennsylvania Jamestown Wastewater Treatment
Plant & Pump Station

Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Linear

Data Source Information

Soil Survey Area: Mercer County, Pennsylvania
Survey Area Data: Version 8, Sep 19, 2014

USDA  Natural Resources Web Soil Survey 6/8/2015
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APPENDIX C

BORING LOCATION PLAN
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APPENDIX D

TEST BORING LOGS
&
SOIL CLASSIFICATION CHART




Project No: Y15024x10
Project: Jamestown Pump Stations
Client: CT Consultants, Inc.

Location: Jamestown, PA

Engineering, Inc.

Borehole #: B-1

Elevation:

Engineer/Geologist: Nick Chammas

SUBSURFACE PROFILE SAMPLE 3
c
P g ©
o [a} > Remarks
= Description w 5 P & 05 Shear Strength 3
< i = Qo [o% n ]
2 |t g8  E| & E_ 5 | 8 20" w0 | 3
=) (/>)‘ a z |2’ nE o v ) 1 L =
0 Ground Surface 0
Tt 6" Topsoil
18de
T le0 g
3 .‘,.:. Brown and gray Silty CLAY, 4
2 @de Some rockfragments. (FILL) S-1| SS [1.0-25 6 Very moist
:‘..‘.‘ 4
3oae. 2
1802
1%« 2@ Brown Silty CLAY, trace rock
REt Y fragments. (FILL) 3 )
1@8® Waterat5.5 S-2 | SS |3.5-5.0 2 Moist
Tle® & 3
“8a® 55 v
woh
S-3 | SS |6.0-7.5 woh Wet
4
Very loose to loose brown } 4
| saturated fine SAND, trace S-4 | SS 85100 | 5 Wet
| sandstone fragments. (SP) | 6
14 |
2
S-5 | SS [13.5-15.0 1 | Very moist
1 i
| Very loose brown Clayey 5
| SAND, trace rock fragments. | |
1 (SC) \ ;
f ;
| | 5
185 » |
. S-6 | SS ‘ 18.5-200 | 6 Wet
19—:;;] E ‘ 1 i | S
3 | | | : |
207 . | | L

Drilled By: Shallenberger Construction
Drill Method: Hollow Stem Auger

Drill Date: 6-16-15

ACA ENGINEERING, INC.
741 McCLurg Road, Suite A
Boardman, Oh 44512

Phone: 330-729-1222 FAX: 330-729-9222

Hole Size: 7"

Weather: Cloudy

Sheet: 1 of 2




Project No: Y15024x10

Project: Jamestown Pump Stations

Client: CT Consultants, Inc.

Location: Jamestown, PA

Engineering, Inc.

Borehole #: B-1

Elevation:

Engineer/Geologist: Nick Chammas

SUBSURFACE PROFILE SAMPLE
£
> 2 [
Qo a > > | Remarks
o] Description w 5 o % § Shear Strength o
e a f= Q Q ©
£ g =1 = Q g g 8 blows/ft £
8 & 8§ 2 &£ 88 | a & P T Pl=
| Medium dense brown
-: saturated Silty SAND. (SM)
Water at 18.5'
e F o 24 -
3 Very stiff brown Sandy 3 3 v ist
:/ CLAY, trace rock fragments. g5 | =¥ | 85 1235250 14 sly nols
25 13
- (CL)
26 End of test boring at 25' 3
] Water @ completion: 6' !
27 !
28
29
30—
S
313 ;
32—
334 1
34 | |
3~ | | .
]
364 | ; |
7 [ ‘ \
: | | |
374 { | \
] | | ‘
] | \ 1
38j | | [
- | | 1
39~ | |
40— | | |
Drilled By: Shallenberger Construction Hole Size: 7"

Drill Method: Hollow Stem Auger

Drill Date: 6-16-15

Phone: 330-729-1222 FAX: 330-729-9222

ACA ENGINEERING, INC.
741 McCLurg Road, Suite A
Boardman, Oh 44512

Weather: Cloudy

Sheet: 2 of 2




Project No: Y15024x10
Project: Jamestown Pump Stations

Client: CT Consultants, Inc.

Borehole #: B-2

Elevation:

Engineer/Geologist: Nick Chammas

Location: Jamestown, PA E - :
ngineering, Inc.
SUBSURFACE PROFILE SAMPLE
£
a% § > T>J Remarks
- 3 Description % _?:’ % % § Shear Strength %
S = a | E 2 E 3 8 blows/ft g
8 | & 8 2 & o | i . -
0 Ground Surface 0
Z#cese 12" Topsoil
B opsoi 1
1
3 1
2 S-1 | SS |1.0-25 1 Moist
33 2
3 Gray Silty CLAY, trace sand 2
:_5 and reals. (FIEL) s2 | ss |355.0 3 Very moist
5 3 Water at 6' 6 3 P
= v 3
7 Loose gray Clayey Sand and s3 | ss 16075 2 Wet
Gravel. (SC) 4
8 8.5
CREHE S 3
E o S-4 | SS |8.5-10.0 2 Very moist
103 > 8
(RE= 3%
1230
13 -} Firm gray Sandy SILT, trace
" = = gravel. (ML) 3
3 " S-5 | SS [13.5-15.0 4 | Very moist
15_: 2 4 [
1625
1720
i 18
b Ezﬂj 4
193 ‘
3 S-6 | SS |18.5-20.0 3 Very moist
203 3
25 | F ff Silty CLAY
] | Firm to stiff gray Silty .
22 —E/ (CL) é
233 | |
24 :/ 4 ;
3 ‘ S-7 | SS |23.5-25.0 6 r Very moist
254 / 7 |
3 | 26
2 e
1 |
Drilled By: Shallenberger Construction Hole Size: 7"

Drill Method: Hollow Stem Auger

Drill Date: 6-16-15

ACA ENGINEERING, INC.
741 McCLurg Road, Suite A

Boardman, Oh 44512

Phone: 330-729-1222 FAX: 330-729-9222

Weather: Cloudy

Sheet: 1 of 2




Project No: Y15024x10
Project: Jamestown Pump Stations
Client: CT Consultants, Inc.

Location: Jamestown, PA

Engineering, Inc.

Borehole #: B-2

Elevation:

Engineer/Geologist: Nick Chammas

SUBSURFACE PROFILE SAMPLE

Description

—

=

Depth/Elev.
Number
Sample Depth
Blows/ft

Depth
Symbol
Type

Recovery

Shear Strength

blows/ft
20 410 60

Water Level

Remarks

Very stiff gray Sandy SILT,
-:| trace gravel. (ML) 3
End of test boring at 30'

Water @ completion:
Ground level

N
©
petlenn

)

28.5-30.0

o

pehi b

w w
A W
Ll

w
(&)
Ll

Ll

39

pee e b

19
@
Ll

54
55

EERIIRENE TN

a
o2}
|

k

Very moist

Drilled By: Shallenberger Construction ACA ENGINEERING INC
741 McCLurg Road, Suite A
Boardman, Oh 44512
Phone: 330-729-1222 FAX: 330-729-9222

Drill Method: Hollow Stem Auger

Drill Date: 6-16-15

Hole Size: 7"
Weather: Cloudy

Sheet: 2 of 2




SOIL CLASSIFICATION CHART - ASTM D2487

SILT (inorganic silt)
(rock flour)

CLAY (clay soil)

0.075MM to 0.005MM (#200 to 0.005MM)
Material passing the #200 (75-um) U.S. standard

sieve that is not plastic or very slightly plastic and
that exhibits little or no strength when air-dry.

Smaller than 0.005MM
Fine-grained soil or the fine-grained portion of soil
that can be made to exhibit plasticity (putty-like
properties) within a range of water contents, and
that exhibits considerable strength when air-dry.

GROUP
MAJOR DIVISIONS SYMBOL GROUP NAME
CLEAN GRAVELS GW Well graded gravel.
GRAVEL
Less than 5% fines GP Poorly graded gravel.
More than 50% of -
COARSE- coarse fraction retained | GRAVELS WITH FINES GM Silty gravel.
GRAINED on No. 4 sieve
SOILS More than 12% fines GC Clayey gravel.
More than 50% CLEAN SANDS sw Well graded sand.
retained on the | SANDS
No. 200 sieve Less than 5% fines SP Poorly graded sand.
50% f
fraction passes No 4|  SAND WITH FINES sM_ | Sity sand.
sieve
More than 12% fines SC Clayey sand.
. ML Silt.
SILTS AND CLAYS Inorganic
CL Lean clay.
i Liquid Limit < 50
GRAINED iquia Limi . Organic silt and organic clay of
SOILS Organic OL | low plasticity.
50% or more MH Elastic silt.
passes the SILTS AND CLAYS Inorganic
No. 200 sieve CH Fat clay.
Liquid Limit > 50 Oraanic Organic silt and organic clay of
g OH high plasticity.
Primarily organic matter,
HIGHLY ORGANIC SOILS dark in color, and PT Peat.
organic odor.
COMPONENT SIZE TERMS RANGE
BOULDERS Larger than 12" Trace 0-10%
COBBLES 12" to 3" Little 10 - 20%
GRAVEL COARSE  3"to 3/4" Some 20 - 35%
FINE 3/4" to 4.75MM (3/4” to #4 sieve)
And 35 -50%
SAND COARSE 4.75MM to 2.0MM (#4 to #10 sieve)
MEDIUM  2.0MM to 0.425MM (#10 to #40 sieve) Criteria for Describing Moisture Condition
FINE 0.425MM to 0.075 MM (#40 to #200 sieve) Description Criteria

Dry Absence of moisture, dusty, dry
to the touch

Moist Damp but no visible water

Wet  Visible free water, usually soil is

below water table
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LABORATORY TESTING RESULTS




Particle Size Distribution Report
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70
I I L Tl I I | [
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Z
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E I | e 1 [ | [ LTI
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B 40 O AR 1 I A
o | | I O | | I [l
) | I [ O | I | I b
30 I | T | | I L
I I [ | I | I I | L
20 | | I | | | | I |
| | [ O I | | | | LI
| I [ S | | I | LTI
10 + I Tt f I I 7t
I I I | I I | I I
0 I | I (I | I | I I
100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm.
o +3" % Gravel % Sand % Fines
’ Coarse Fine Coarse Medium Fine Silt | Clay
0.0 0.0 0.0 0.0 0.0 0.5 99.5
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT (X=NO) Brown Silty CLAY.
12" 100.0
3/8" 100.0
100.
zg 1888 Atterberg Limits
gg }888 Coefficients
: Dgo= Dgs5= Dg0=
440 100.0 Dag= D3o= Doo=
#50 99.6 D10= Cy= Co=
#100 99.5 R
4200 99.5 Classification
USCS= CL AASHTO= A-4(9)
Remarks
¥ (no specification provided)
Location: Jamestown, PA
Sample Number: B-1 Depth: 3.5'-5.0' Date: 6-17-15
Client: CT Consultants, Inc.
/4 Project: Proposed Pump Stations
Jamestown WWTP
ENGINEERING, INC. Project No:  Y15024x10 Figure SAl

Tested By: George Chammas

Checked By: Nick Chammas




Report

100 T T T T 2 ] T 1T T T T
| | [ I I I
% T A e SN 1 R S A
| | [ (| | TS P IRV U Ehg
I | R | I I 1
80 i f L f I T 1
I | R | I 1
| | Ly | I 1 1A
70
I I R | [ 1 A
¢ Gl L R IR
Z T T T T I I T I I T I T I 1
S LA TR
'_
50
e [ I LT T [ [ 107 1T 1
Q | I R | | I
T a0 Loy IR -
0. | I R | | NI
| I LI Tl | | NI
30 | | T | | L
| I I | | N I
20 | | O | | | | | | A
| I R | I I .|
| I R | I NI
10 i I 1t I } I 111
| | L Tl | I I
0 | I L | I [
100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
° Coarse Fine Coarse Medium Fine Silt I Clay
0.0 0.0 5.7 3.5 3.7 0.6 86.5
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT (X=NO) Gray Sandy SILT, trace gravel
12" 100.0
3/8" 100.0
#4 94.3
48 91.3 Atterberq Limits
#16 89.1 PL= 22 LL= 25 Pl= 3
#30 87.6 Coefficients
#50 86.7 Dgo= 1.5855 Dgs= Dgo=
#100 86.6 Dgo= D3p= D15=
#200 86.5 D1o= C Co—
Classification
Uscs= ML AASHTO=  A-4(1)
Remarks
; (no specification provided)
Location: Jamestown, PA
Sample Number: B-2 Depth: 8.5'-10.0' Date: 6-18-15
Client: CT Consultants, Inc.
/4 Project: Proposed Pump Stations
Jamestown WWTP
ENGINEERING, INC. Project No:  Y15024x10 Figure SA2

Tested By: George Chammas

Checked By: Nick Chammas




LIQUID AND PLASTIC LIMITS TEST REPORT

60
Dashed line indicates the approximate -

upper limit boundary for natural soils

S
o

!

N\

8
l
\

PLASTICITY INDEX
\
\
\

20— £ (O\' A
e \,c
p c /
/
Ve /
10—
<
| / ‘ C')T‘"‘L ‘ / ML c\;r oL MH or OH
0 |
0 10 20 30 40 50 60 70 80 90 100 110
LIQUID LIMIT
33.6
33.2
32.8
° .
32.4
£
'_Llf 32
8
O 31.6
o
L
a2
=
30.8
[}
30.4
30 :
29.6 i i % ;
5 6 7 8 9 10 20 25 30 40
NUMBER OF BLOWS
MATERIAL DESCRIPTION LL PL Pl %<#40 %<#200 USCS
® Brown Silty CLAY. 31 22 9 100.0 99.5 CL
Project No. Y15024x10 Client: CT Consultants, Inc. Remarks:
Project: Proposed Pump Stations
Jamestown WWTP
Location: Jamestown, PA
Sample Number: B-1 Depth: 3.5-5.0'
ENGINEERING, INC. Figure ATT1

Tested By: James Harrison Checked By: Nick Chammas




LIQUID AND PLASTIC LIMITS TEST REPORT

e

60

Dashed line indicates the approximate

upper limit boundary for natural soils

e
50—
A
s
7
7

40— —

PLASTICITY INDEX
N\
N\
\

s /
10

Project: Proposed Pump Stations

Jamestown WWTP
Location: Jamestown, PA
Sample Number: B-2 Depth: 8.5-10.0'

AL

ENGINEERING. INC.

- A4
| / "‘)T“’L / ML or OL MH or OH
0 | 1]
0 10 20 30 40 50 60 70 80 90 100 110
LIQUID LIMIT
272 ®
27
\
26.8
26.6
l_
é 26.4 \
2 | |
O 26.2 =
o | o\ |
= | X i
< 26 i
=
25.8
25.6 X
254 (]
25.2 | |
5 6 7 8 9 10 20 25 30 40
NUMBER OF BLOWS
MATERIAL DESCRIPTION LL PL Pl %<#40 %<#200 USCS
® Gray Sandy SILT, trace gravel 25 22 3 87.1 86.5 ML
Project No. Y15024x10 Client: CT Consultants, Inc. Remarks:

Figure ATT2

Tested By: George Chammas Checked By: Nick Chammas




ACA ENGINEERING, INC.
741 McClurg Road, Suite A
Boardman, Ohio 44512
P: (330) 729-1222 F: (330) 729-9222
info@acaohio.com

MOISTURE CONTENT REPORT

PROJECT: Proposed Pump Stations, Jamestown WWTP
CLIENT: CT Consultants, Inc.

PROJECT NO: Y15024x10

DATE: 6/17/2015

BORING NO. SAMPLE DEPTH (ft) MOISTURE CONTENT (%)
B-1 3.5-5.0 26.9
B-1 6.0-7.5 20.6
B-1 8.5-10.0 11352
B-1 13.5-15.0 20.0
B-2 3.5-5.0 13.7
B-2 8.5-10.0 21.6
B-2 13.5-15.0 23.1
B-2 18.5-20.0 27.6
ACA ENGINEERING, INC. Page 1 of 1 330-729-1222 Phone

info@acaohio.com 330-729-9222 Fax




APPENDIX F

PHOTOGRAPHS




Photo 1

Photo 2

[View looking southeast at the proposed Pump Station Area]

[View looking west at the proposed Site]

Photo 3

Photo 4

[View looking northeast at the proposed Pump Station area]

[View looking southeast at the proposed Pump Station area]




