BERKELEY COUNTY

Procurement Department
Scott Maxie, CPPB, Director

BERKELEY Post Office Box 6122

Tl B e Moncks Corner, South Carolina 29461-6120
PH: (843) 719-4118 FX: (843) 719-4117

TO: All Prospective Offerors
FROM: Scott Maxie
IFB NUMBER: IFB-BCWS-19-19/20

IFB TITLE: Mt. Holly Commerce Park Improvements Phase |
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Acknowledge receipt of this addendum by inserting its number, date and signature in the space provided
on Page 12- Bid Form Proposal, for receipt of Addenda. Failure to do so may subject Proposer as non-
responsive. This addendum should be attached to and become part of the solicitation.

A. Clarification/Changes:
1. Section XI, Article 7 (I) was intentionally deleted
2. Section XI, Article 2 shall be amended to state:

SCHEDULE OF VALUES: Within ten (10) calendar days of the effective date of the
contract, the Successful Bidder shall submit to the County a Schedule of Values allocated
to the various portions of the Work, prepared in such form and supported by such data to
substantiate its accuracy as the County may require. This schedule, unless objected to by
the County, shall be used only as a basis for the Successful Bidder's Applications for
Payments.

3. Delete Bid Form Page 1 of 12 and replace with attached Bid Form 1 of 12 REVISED
5.12.2020



Clarification/Changes Continued:
. SECTION 02733 Page 02733-3 Delete Paragraph 2.03 A and replace with the following:

A. 4-inch air release valves shall be Vent-Tech Model SXG- Series C. 145 psi (10 Bar)-
Combination Air Valve for Wastewater. 2-inch air release valves shall be Vent-Tech
Model SDG- Series C. 145 psi (10 Bar)- Combination Air Valve for Wastewater.
Locations shall be as indicated on the Drawings.

Delete drawing sheets: C201, C202, C203, C205, C206, C207, C209, C210, C211, C212,
M103, and MDO01 and replace with the attached revised drawing sheets.

. Let it be known: RIA (Rural Infrastructure Authority) is a source of funding for this
project in addition to SRF.

. Question/Answers:

. Question: While reviewing the documents for the above referenced Project | did not see
a Bid Bond Form. Is there a specific bid bond form we use?
Answer: No.

. Question: From the demolition drawings and notes it would appear through the sequence
of construction there would not be a need for bypass pumping on this project. If possible,
please confirm.

Answer: The Owner nor Engineer will direct the means and methods used during
construction. It is anticipated that bypass pumping may not be required for this project.

. Question: The bid date is currently scheduled for the Tuesday following Memorial Day.
Would the County consider moving the bid date back two days to May 28th?
Answer: Bid Date and Time will remain as is (The agenda deadline is 5/28).

. Question: The plans are only showing a limit of disturbance of 10” wide for the force
main. Will the Contractor have access to the rest of road right of way for construction?
Answer: Use of the SCDOT Right-of-Way during construction of the force main shall be
in complete compliance with approved SCDOT Encroachment Permit No. 232242 (see
attached).

. Question: From Sta. 92+00 to Sta. 105+00, is the existing 6” force main still in service?
Answer: Yes

. Question: From Sta. 107+00 to 14+00, is there any temporary easement or is the
contractor confined to the 15’ limit of disturbance shown?
Answer: All work in this section shall be limited to the Limits of Disturbance shown.

. Question: Specification Section 02733 indicates the use of aggregate bedding and
foundation stone. Which bedding detail in the drawings applies — Type B or Type C?
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Answer: Both details will apply, depending upon suitability of in-situ soils for
backfilling as defined in Specification Section 02733. Refer to the attached Geotechnical
Exploration report for soil borings conducted along the force main route.

Question: The specifications call for the PVC force main to be DR 25; the drawings call
out the force main to be DR 18. Please clarify.
Answer: PVC piping shall be DR 18 as indicated on the drawings.

Question: There are places on the drawings showing ductile iron pipe to be installed
under culvert pipes. Under what Pay Item does the ductile iron pipe get paid for?
Answer: A pay item has been added to the Bid Form (see attached).

Question: Specification Section 02340 references installing restrained joint ductile iron
pipe in bored crossings. The drawings do not indicate ductile iron pipe. Please verify the
pipe material to be installed in bored casings.

Answer: PVC piping, fully restrained, shall be used in bored casings.

Question: Does the Pay Item for Jack & Bore 42” Steel Casing include the carrier pipe?
Answer: No, the carrier pipe quantity is included in the total quantity of the PVC force
main line item.

Question: The Bids are due on 05-26-20 at 11:00 AM. That is the Tuesday after a long
Holiday weekend. Could the Bid Opening be moved to 05-27-20 or 05-28-20 and the
time changed to 3:00 PM?

Answer: See Answer 3.

Question: Is a lane closure required to install the FM along Hwy 52?
Answer: The Owner nor Engineer direct the means and methods used during
construction. Please refer to SCDOT Encroachment Permit No. 232242 (attached).

Question: Are the work hours limited?
Answer: Please see Terms and Conditions X, Article 4.

Question: What type of bedding is required for the FM? Please clarify.
Answer: See answer 7

Question: Will a Precast Wetwell be allowed for the PS?

Answer: A precast structure can be considered. This, however, will require a complete
design submittal that is signed and sealed by a licensed Professional Engineer in the State
of South Carolina.

Question: We did not see a Bid Bond Form in the Specs. Will a special bid bond form be
required?
Answer: See Answer 1.



18. Question: Have all the Permits been acquired? If so, could you send a copy with the
Addendum?
Answer: The following permits/approvals have been acquired: Berkeley County
Stormwater (MS4), Berkeley County Construction Activity Application (pending
approval), BCDGOG Approval, SCDOT Encroachment, SCDHEC Stormwater NOI,
SCDHEC Permit to Construct, OCRM CZC Compliance, and USACE Wetland Permit.
Copies of permits will be provided to the successful bidder at the time of contract award.

19. Question: Specification Section 02340 references Section 0900 (Special Provisions) for
specific SCDOT encroachment requirement. Please provide Section 0900 or a copy of
the SCDOT permit.

Answer: Please refer to SCDOT Encroachment Permit No. 232242 (see attached).

20. Question: Are any soil borings available at the pump station site?
Answer: Yes, see attached Geotechnical Exploration report (see attached).



Invitation for Bid
Mount Holly Commerce Park Improvements Phase I
BCWS-19-19/20

SECTION 5
BID FORM

Page 1 of 12 — REVISED 5.12.20

IFB TITLE:
IFB NUMBER:
CLOSING DATE AND TIME:

Mount Holly Commerce Park Improvements Phase I
BCWS-19-19/20
May 26, 2020 @ 11:00 PM

In compliance with this Invitation for Bid and subject to the terms conditions therein (including
subsequently received written addenda if any) the undersigned offers and agrees, if selected by the
County, to execute the entire work in the solicitation documents. The Total Base Bid Amount as
indicated herein, is inclusive of all costs, including all labor, supervision, materials, supplies,
equipment, taxes, insurance, permits and any other costs incidental or otherwise.

ITEM NO. | ITEM DESCRIPTIONS UNIT QTY UNIT PRICE TOTAL PRICE
1 Pump Station 094 Replacement (complete) LS 1
2 24" PVC Force Main, Fittings, and Appurt LF 12,174
3 Jack & Bore 42" Steel Casing (min t=0.563") LF 505
4 2" Air Release Valve (Model 02SDG-C) EA 15
5 4” Air Release Valve (Model 04SXG-C) EA 5
6 24” DIP Force Main LF 120
7 Force Main 24" Plug Valve EA 3
8 Force Main Pavement/Gravel Driveways R & R LS 1
9 36" PVC Gravity Sewer LF 207
10 7' Diameter Manholes (8'-10' Depth) EA 1
11 7' Diameter Doghouse/Drop Manhole (12'-14"'
Depth) EA 1
12 7' Diameter Manholes (12'-14' Depth) EA 1
13 Sediment & Erosion Control LS 1
14 Contingency Cash Allowance* LS 1 $500,000 $500,000
TOTAL OF BASE BID AMOUNT | $

*Contingency Cash Allowances shall be used at Owners discretion for project overruns or changes in Scope of Work.

TOTAL BASE BID AMOUNT WRITTEN

Company Name

Name of Authorized Representative

Signature of Authorized Representative
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Date




SOUTH CAROLINA DEPARTMENT OF TRANSPORTATION
Encroachment Permit

Permit No : 232242

Permit Decision Date ;
2/24/2020

Expiration Date : 2/24/2021
Type Permit : SEWER

Location:
District Work County Type Route Aux %Asgﬁ End MP
6 Berkeley, SC us 52 None 8.507 10.440
Contact Information
Applicant: BerkeleyCounty WaterandSanitation Phone:

Contact: Ashley Yeh
Address: 212 Oakley Plantation Dr.,
City: Moncks Corner State: SC Zip: 29461

Comments

Beginning at 2482 Hwy 52 and continuing North along Hwy 52
Right-of- Way to approximately 300' before Central Berkeley Drive
and crossing West under Hwy 52 to land that is owned by Berkeley
County Water and Sanitation.

Special Provisions:

9999 - See Attached for Additional Special Provisions

Page: 1 of 1 Permit Number : 232242



3. The undersigned applicant hereby requests the SCDOT to permit encroachment on the SCDOT
right of way as described herein. It Is expressly understood that the encroachment, If and when
constructed, shall be installed in accordance with the sketch attached hereto and made a part
hereof. The applicant aprees to comply with and be hound by the SCDOT's "A Policy for
Accommodating Utilities on Highways Rights of way", "Standerd Specifications for Highway
Construction”, the "General Provisions” and “Special Provisions"”, attached hereto ar made a
part hereof by reference, during the Installation, operation and maintenance of said
encroachment within the SCDOT's Right of Way. DISCHARGES OF STORM WATER AND
NON-STORM WATER: Work within State Highway right-of-way shall be conducted in
complinnce with all applicable requirements of the National Pollutant Discharge Elimination
System (NPDES) permit(s) issued to the Department of Transportation (Department), to govern
the discharge of storm water and non-storm water from {ts properties. Work shall also be in
compliance with al) other applicable Federal, State and Local laws and regulations, and with the
Department’s Encroachment Permits Manual and encroachment permit. The encreachment
permit will not be {ssued until the applicant has received an NPDES construction permit from
SC Department of Heslth and Eavironmental Control.

The applicant agrees to comply with all current SCDOT Standards Speclfications for
Highway Construction including all Supplemental Technical Specifications. The
applicant hereby further agrees, and binds his/her/its heirs, personal representatives,
successors, assigns, to assume any and all lability for accidents or injuries to persons,
or damage to property, including the highway, that may be caused by the
construction, maintenance, use, moving or removing of the physical appurtenances
contemplated herein, and the applicant agrees to indemnify and held SCDOT
harmless from and against any and all claims for personal Injury and/er property
damage which may be sustained by reason of the construction, maintenance or
existence of said encreachment on the SCDOT's right of way.

Applicent’s Name: Ashley Yeh Date: 10/17/2¢19

{Plente print or typ
Applicaat’s Sig: ( E‘ E t UL Title: Enginecring Director

Fon Mo b Chly

For Office Use Only

In accordance with your request and subject ta all the provislons, terms, conditions, and restrictions
stated in the application and the pencral and special provisions attached hercte, the SCDOT hereby approves
your application for an encroachment permit. This permit shall become null and vold unless the work
contemplated herein shall have been completed prior to:

See Attached Special Provision and/or Permit Requirements
NPDES Permit

{Thate received by res. Maint. Eogr.) (SCDh Apprér;g/b\‘¥ {Date)



9999 SPECIAL PROVISIONS

UNDERGROUND FORCE MAIN

The South Carolina Department of Transportation reserves the right to impose
additional conditions, provisions, and/or requirements on this permit to respond to any
unforeseen, specific problems that might arise during the life of this permit, and to take
any enforcement action necessary to ensure compliance with SCDOT specifications,
standards, or policies.

If in the future the proposed utility work to be performed under this permit is requested
to be removed by the SCDOT because of roadway improvements and the facilities are
left in place by the permittee, and the improvements are made and the facilities are then
located under new pavement or construction, any future access, taps, ties, or
maintenance on the covered facilities may be denied by SCDOT.

All of the following provisions may not apply to work being performed under this
permit. Any provision listed below along with those stated on the application
form, and any other provision added to and made part of this permit, will be
required to be executed to the extent expressed in these provisions.

The permittee fully understands and agrees with all conditions, requirements,
provisions, and specifications associated with or listed on this permit with the start of
any construction described or shown on this permit.

This permit has been approved with one year life duration; all work shown or detailed
on this permit must be completed and accepted in that time frame. If all of the work is
not finished the permit will be considered in noncompliance and the permittee will be
legally responsible for any actions which may result from the construction deficiencies.

Prior to the start of any work shown on this permit the permittee, the contractor,
and SCDOT will meet on site to discuss proposed work, these provisions, and all
required safety requirements and signage pertaining to this permit.

Approval of this permit is for the construction and installation of a new 42” force
main along US Hwy 52. The installation method will be trenching and jack and
bore. Project will begin on the eastern shoulder of US Hwy 52 where it will travel
north along the shoulder for approx. 10,400’ then turn west under US Hwy 52,
then leave the right-of-way. Approval of this permit will also include but is not
limited to clearing and grubbing of areas included in the work zone, new asphalt
paving needed for improvements, right-of-way excavation and final grading.

All work to be performed under this permit will be in accordance with

South Carolina Department of Transportation Standard Specifications
Jor Highway Construction, latest edition.
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All locations (2) crossing under existing box culverts shall be installed by
jack and bore method to include 42” encasement. Open trench method is
not permitted. - i

Jack and bore method shall be performed under all roadways to include
42" encasement to extend past edges of roadway. Open cutting is not
permitted. h

All driveways cut during installation of utility lines will be restored and
completely patched immediately to ensure property owner’s access, and
shall meet all South Carolina Department of Transportation specifications
that apply. All driveways will then be completely overlayed from the road
edge to the right-of-way line with the same material used in the
construction of the driveway.

The existing edge of US Hwy 52 is to be saw cut to straight and even edge,
and edge is to be clean and free of any loose material then asphalt/concrete
placement.

If any settlement occurs within the open cut(s), the permittee shall repair
the settled area and provide an overlay of asphalt covering the entire repair
and any additional area to be determined by SCDOT at that time.

The South Carolina Department of Transportation reserves the right to
impose additional conditions, provisions, and/or requirements on this
permit to respond to any unforeseen, specific problems that might arise
during the life of this permit, and to take any enforcement action necessary
to ensure compliance with SCDOT specifications, standards, or policies.
If in the future the facilities left in place by the permittee and the facilities
are located under new pavement or construction, any future access, taps,
ties, or maintenance on the covered facilities may be denied by SCDOT.
All of the following provisions may not apply to work being performed
under this permit. Any provision listed below along with those stated on
the application form, and any other provision added to and made part of
this permit, will be required to be executed to the extent expressed in these
provisions.

The permittee fully understands and agrees with all conditions,
requirements, provisions, and specifications associated with or listed on
this permit with the start of any construction described or shown on this
permit.

This office is to be notified a minimum of 24 hours prior to any work inside
SCDOT rights-of-way being started by calling, faxing or emailing the Permit
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Construction Notification form or by immediately calling if an accident
should occur during this construction. (843) 761-8481

If any settlement occurs within the open cut driveways, the permittee shall
repair the settled area and provide an overlay of asphalt covering the entire
driveway.

Backfilling of trenches is to be accomplished immediately after placement
of pipe.

Any installation of this sewer main between the ditch line and edge of
pavement must have a cover depth of 42 inches below the top of pavement.
Any installation of this sewer main between the ditch line and right-of-way
line must have a minimum cover depth of 36 inches.

The utility company to the extent required by law, shall hold harmless the
Department, its employees, contractors and agents, from any damages
caused to the utility installations by routine maintenance operations. The
utility company shall be responsible for any damages it causes to other
utility installations on the Department right-of-way.

Any existing pavement markings or traffic signage altered during the
installation of this permitted construction will be replaced by the permittee
to their original condition as soon as possible. All existing and required
construction signage will be maintained at all times during this permit.

No trenches or open excavations are to be left open overnight.

All areas disturbed inside SCDOT rights-of-way are to be compacted,
graded and grassed as soon as possible to prevent any erosion or
sedimentation in the drainage system.

Any work requiring a shoulder closure is to be done using SCDOT Standard
Dwg 610-205-00 for shoulder closure. All shoulder closure work is to be
done during daylight hours between 9:00 am to 3:00 pm Monday -
Thursday.

Traffic Control to follow SCDOT Standard Drawing 605-010-02 Construction
Signing Permanent Scheme C.

All construction signage is to be placed and maintained during the
construction of this project untit SCDOT final approval of work is given for
all work shown on this permit. All signage is the responsibility of the
permittee.

No lane closure will be allowed on US Hwy 52 for this project

No excavated material is to be placed or let accumulate on roadway surface
during the construction of this project. All material is to be removed from
roadway as soon as possible.

Any excavation within 5’ of the edge of pavement along the roadway will
be backfilled entirely with flowable fill. The excavated area will be
backfilled entirely with flowable fill.
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Any boring operation being made on this project shall be made by method
shown in permit and in such a manner as not to disturb the existing
pavement. The bore pit must not be any closer than five to six feet from
the edge of pavement and constructed as detailed in provision number 8.
Notice will be given to the South Carolina Department of Transportation a
minimum of 24 hours prior to the start of the boring operation, and
immediately if the bore turns and damages the existing roadway pavement
or shoulders in any way.

At all locations of jack and bore crossings, casing will extend from right-
of-way line to right-of-way line. Boring pit location will be determined by
the depth of boring, i.e. the distance from edge of pavement to the front
edge of the pit will be the same or greater than the depth of line crossing,
minimum of five or six feet.

Bore pits shall be closed immediately after installation. Disturbed area will
be backfilled in 6” lifts, compacted as required, graded to provide positive
drainage, raked, and cleared of all debris, then grassed as required.
Temporary construction entrances will be covered to form a knock-off area
(see attached detail) as required to prevent material from collecting on
roadway surface. If material starts to collect on pavement the knock-off
area is to be modified as required to eliminate any material from collecting
on roadway. Entrance is to be constructed with underlining SCDOT
approved geotextile fabric and a 6” thick layer of CR-14 gravel stone
(granite) average diameter of two to three inch diameter and having a
minimum length of 100’ from edge of roadway into the site as shown on
attached detail. No material is to be allowed to collect on pavement from
leaving vehicles from site. Debris is to be cleaned from roadway pavement
during entrance use at all times. When the entrance is not needed for
construction operations, the entrance shall be removed and the area
restored to its original condition. All areas will have a substantial stand of
grass established prior to receiving SCDOT final approval, as required.

Prior to any work on SCDOT right-of-way the permittee/contractor will
install “Trucks Entering Roadway” signs on both sides of entrance,
approximately 500’ from each entrance. If in the operation of the entrance

it becomes apparent that traffic and pedestrians living in the surrounding
areas are not taking notice of the signs, additional signs or methods will
be required to be installed or used as warranted to ensure public safety.
All ingress and egress from and to the work area must be made from

a safe location providing adequate and safe sight distance for the
workers and motorists.

Construction entrance shall be constructed with SCDOT approved
HDPE type S pipe (of appropriate size) of a minimum of 1°-0” of cover

- if available over pipe. If cover is not available, reinforced concrete
pipe will be required; SCDOT representative will verify pipe length
and size prior to the placement in existing ditch. Once the entrance

is no longer needed, pipe shall be removed along with ditch and
shoulder regarded and grassed (if applicable).
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¢ The temporary construction entrances need to be monitored to
ensure mud and debris are not carried onto the highway. It will be
the permittee’s responsibility to ensure pavement integrity while the
entrance is in use and the vehicles are using public roadways in this
operation, and by the installation and use of this entrance assumes
the liability of the repair of roadway resulting from any damage
associated with this operation for as long as the entrance exists.

» Temporary entrance is to be graded with a negative slope from edge
of roadway being tied into.

* Any construction materials or equipment to be stored or parked
alongside of roadway or in the right-of-way will be placed a minimum
of 30’ from the edge of pavement.

» All rocks, pebbles, dirt, mud, loose concrete, boards, other debris
along with any other spoil material will be kept clear of roadway at
all times as the work progresses.

* This office is to be notified 24 hours prior to the start of any boring or open
roadway cut operation is to begin. All necessary equipment and materials
needed to accomplish these tasks are to be on site, and inspected by
SCDOT inspector prior to the start of each operation. This also includes
all traffic control devices and signage. Call (843) 761-8481

» Any work requiring a traffic disruption or lane closure will be performed
during daylight hours between the hours of 9:00 AM and 3:00 PM with all
traffic control removed from the roadway at that time. Any closure will
require notifying all required media outlets, SCDOT, and emergency
agencies a minimum of one week prior to the implementation of the
closure.

UTILITY LINE CONSTRUCTION PROVISIONS

1.) All work to be performed under this permit will be in accordance with South Carolina
Department of Transportation manual “A Policy for Accommodating Utilities on Highway
Right-of-way”, latest edition.

2.) All underground utility lines are to be placed as indicated on attached drawings or detailed
in the permit. The line is to be placed in a uniform distance either off edge of roadway or
right-of-way lines with the least amount of deflective changes as possible. Al lines are to
be buried with a minimum cover as shown on drawings or indicated in the permit.

3.) Contractor will maintain access to all property owners at all times during construction, and
until final inspection, and approval is obtained. If in the course of construction driveways
are to be cut and access impaired the contractor will be responsible to inform each resident
of the inconvenience and the time, date and length of the work to be done.

4.} All utility valves, meters, vaults, air release valves, manholes, and others utility structures
are to be installed outside existing or proposed roadway surface, flush with the existing
ground, and behind ditches if at all possible, and/or 3'-0” inside the right-of-way lines.

5.) Any existing pavement markings or traffic signage altered during the installation of this
permitted construction will be replaced by the permittee to their original condition as socon
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as possible. All existing and required construction signage will be maintained at all times
during this permit. Some new construction will require new pavement markings and
permanent signage, see permit for details.

6.) Any request for a final inspection of a utility project will be made by either sending this
office a letter or email requesting final inspection or by calling and requesting the
inspection.

UTILITY LINE BORING PROVISIONS

7.} Any boring operation being made on this project shall be made by method shown in permit
and in such a manner as not to disturb the existing pavement. The bore pit must not be
any closer than five to six feet from the edge of pavement and constructed as detailed in
provision number 8. The cover over the casing shall not be less than 48 inches at any
point in the casing length from the lowest point of the roadway structure to the top of the
casing. Notice will be given to the South Carolina Department of Transportation a
minimum of 24 hours prior to the start of the boring operation, and immediately if the bore
turns and damages the existing roadway pavement or shoulders in any way.

8.} Atalllocations of jack and bore crossings, casing will extend from right-of-way line to right-
of-way line. Boring pit location will be determined by the depth of boring, i.e. the distance
from edge of pavement to the front edge of the pit will be the same or greater than the
depth of line crossing, minimum of five or six feet.

9.) Bore pits shall be closed immediately after installation. Disturbed area will be backfilled in
6 lifts, compacted as required, graded to provide positive drainage, raked, and cleared of
all debris, then grassed as required.

10.) This office is to be notified 24 hours prior to the start of any boring or open roadway
cut operation is to begin. All necessary equipment and materials needed to accomplish
these tasks are to be on site, and inspected by SCDOT inspector prior to the start of each
operation. This also includes all traffic control devices and signage. Call (843) 761-
8481

PAVEMENT PROVISIONS

11.) Any pavement to be used in the construction shown on this permit is to be placed
as specified and in accordance with the South Carolina Department of Transportation
standard specifications for highway construction (latest edition), whichever is greater. The
pavement structure listed or shown will be used in all areas where asphalt is to be placed
inside SCDOT right-of-way unless indicated differently on the permit.

12.) Any existing roadway pavement damaged or removed in connection with this work
will be replaced, using the same thickness and type of material destroyed, or according to
specifications called for in the South Carolina Department of Transportation construction
manual (latest edition), whichever is greater.

13) Where pavement is cut and replaced, the contractor shall cut the edges to a straight
and even line before removing the pavement. No ragged edges will be allowed or
accepted. All patches and repairs will have squared corners. Prior to placing new asphalt
all existing edges are to be tacked as per current SCDOT specifications. In some cases
an asphalt surface overlay may be required to smooth riding surface of roadway at patch,
see permit for details.

14.) Where roadway pavement is cut and is to be replaced, the trench is to be backfilled
with SCDOT approved flowable fill from top of pipe to riding surface, and steel plating is
to be placed over cut and secured as required. Then maintained until backfill has setup
and then surface treatment can to be placed. The top two inches {minimum) of flowable
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fill is to be removed and the equivalent amount and type of existing roadway asphalt
{minimum two inches) is to be placed in patch.

EXCAVATION PROVISIONS

15.) Any required excavation or mucking in connection with this work, will be backfilled
in six inch layers, and thoroughly compacted in a manner satisfactory to the South Carolina
Department of Transportation specifications. Density tests may be required with the
results to be furnished to the departments utility inspector on a weekly basis during
construction, see permit for details.

16.) Compaction requirements in these provisions apply to crosscuts and longitudinal
trench cuts from shoulder break to shoulder break. If compaction tests are required the
maximum distance between tests shall be 500 feet. In some cases additional tests may
be required, see permit for details.

17.) If unsuitable material is excavated, it will not be put back in the excavation, and will
be removed from the right-of-way as soon as possible. The material will be replaced with
suitable approved backfill, and be in compliance with the South Carolina Department of
Transportation specifications for backfill.

18.) There shall be no excavation of soil nearer than two feet from any public utility pole
or appurtenant facility without the written consent of the owner thereof. Special permission
of the South Carolina Department of Transportation after an opportunity to be heard is
given the owner of such pole or appurtenant facility may be given.

19.) If the side of the trench, pit, or any excavation is less than 3'-0” from the existing
edge of pavement, the excavated area will be backfilled entirely with flowable fill to an
elevation 6 inches from the existing ground elevation. Then brought to grade with suitable
topsoil, compacted, graded, and grassed as required to eliminate any erosion.

20.) Existing ditch slopes, if excavated, shall be backfilled in six inch layers and well
tamped with a mechanical tamp to 95% density (standard proctor). These lifts will be
benched into the existing embankment as required. The new slopes will then be graded
to match existing typical roadway cross section.

21.) No excavated material or spoil is to be placed on the pavement without the
permission of the South Carolina Department of Transportation, and if permission is
granted, this material must be removed daily, as soon as possible. The roadway is to be
cleaned of all material in a manner as to protect the existing pavement. Any pavement
destroyed, or marked by this operation will be removed and replaced as required.

22)) When shoulders and ditch slopes are reshaped and graded to a typical section, the
section will match existing road section. Where the existing section is less then state
standards (6’ wide shoulder @ 12:1, front slope of ditch @ 4:1, ditch bottom as required
to accommodate existing runoff, and back slope of ditch min. 3:1 or to right-of-way line)
the section will be upgraded to the standard. In either case positive drainage must be
established and approved by SCDOT.

23) Contractor will maintain positive drainage at all times during construction and until
final inspection and approval from South Carolina Department of Transportation is
obtained.

24) No excavation located between the edge of roadway pavement and the center of
sideline ditch or 15'0” where no ditch is present is to be left open overnight. The exaction
is to be either temporarily backfilled or a steel plate is to be secured of hole. In either case
reflective traffic cones are to be placed around the area of the excavation until the
excavation has been permanently backfilled as required and graded.

CONSTRUCTION CLEANUP PROVISIONS
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25)) All areas in SCDOT right-of-way disturbed during construction are to be restored to
original condition as soon as possible and maintained during entire length of project,

26.) All disturbed areas inside SCDOT rights-of-way will be seeded with a mixture of
grass seed as specified in the South Carolina Department of Transportation standard
specifications for highway construction, section 109b2, or latest edition. No rye grass will
be allowed inside SCDOT rights-of-way. A satisfactory stand of grass will be required,
prior to any acceptance or final approval is granted on this permit.

27.) All rocks, pebbles, boards, other debris along with any spoil material will be kept
clear of roadway at alf times as the work progresses.

TRAFFIC CONTROL PROVISIONS

28.) The permittee, owner, and/or contractor will be responsible for all required traffic
control for this construction. SCDOT will be available for any questions conceming the
required signage, types, size and placement.

29.) Signs are to be covered or removed each night or if no activity is present inside
interstate right-of-way.

30.) All men working in the SCDOT right-of-way will wear approved safety vests as
required.

31.) Traffic control, lights, signs, and flagmen will be furnished by the permittee
and/or contractor and will conform to “Manual on Uniform Tratfic Contro) Devices”,
latest edition. All devices and signs will be maintained during all phases of
construction. Signs not in use will be removed or coved as required.

GENERAL PROVISIONS
32.) All work to be performed under this permit will be in accordance with South Carolina
Department of Transportation specifications, latest edition.
33) All work indicated on this permit is to be completed within one (1) year of the

approval date of the permit. All utility line construction is to include the surface treatment
and all shoulder and ditch stabilization required.

34.) All roadway and work performed in the SCDOT right-of-way under this permit
including any utility installations will be the responsibility of the owner for the life of the
utility placed. If for any reason the utility line fails, this office is to be notified immediately.
If in the construction of the project detailed on the permit, the roadway or right-of-way
construction or any part of that construction is performed in a manner not specified in the
permit or according to SCDOT standards or specifications shall be corrected immediately.

35.) Appropriate South Carolina Department of Transportation officials will be notified
as of the start of any construction on this project, 24 hours prior to the start, and be kept
informed of the progress during construction, and when a final inspection is wanted at the
completion of the project.

36.) A reliable, properly insured, and licensed contractor will perform this construction.

37.) Any construction materials or equipment to be stored or parked alongside of
roadway or in the right-of-way will be placed a minimum of 30’ from the edge of pavement,
or have warning devices as required and approved by this office.

38.) Field changes, if necessary must be submitted in writing and approved prior to the
start of any actual construction on proposed change. An as-built set of pians will be
required upon completion of the project reflecting any and all changes to the original plans.

39.) If a time extension or a revision to an approved permit is required, a written request
along with any drawings required is to be submitted to this department for review and
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approval. No work is to be performed on any item not indicated on the permit, either
shown in a sketch or indicated in a description, prior to an amended permit being issued.

40.) The permittee shall be responsible for any and all damages that occur as a direct
result of this installation,
41)) A copy of this approved permit will be made available to the South Carolina

Department of Transportation at the work site at all times.
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SCCOT

South Carolina
Department of Transportation

Permit Construction Notification

Submit To: Encroachment Permit Manager - Don Riedel
SCDOT Berkeley Encroachment Permit Office
Email: Riede] DW @ scdot.org Fax: 843-761-5100

This notification is to inform the Department of the upcoming construction
commencement of the following permitted work:

Permit Number:

Road Name/Number:

Project Name:

Name of Permitee:

Contractor Name & Contact:

Contractor Office & Mobile Phone No:

Proposed Preconstruction Date:

Estimated Project Completion Time:

Notes:
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< Upon completion of all work you must contact the SCDOT-Berkeley
Maintenance Permit Office at
(843) 761-8481to schedule a final inspection.

% Once work has been satisfactorily completed SCDOT will issue a Letter
of Compliance.
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September 13, 2019

Hazen and Sawyer
1122 Lady Street, Suite 1230
Columbia, South Carolina 29201

Attention: Mr. Kevin M. Bair, P.E., P.L.S.

Reference: Geotechnical Exploration
BCWS Pump Station 094 and Force Main
Moncks Corner, South Carolina
S&ME Project No. 1413-18-076

Dear Mr. Bair:

We have completed our geotechnical exploration for a new force main and pump station for Berkeley County
Water and Sewer (BCWS) in Moncks Corner, South Carolina. Our services were performed pursuant to S&tME
Proposal No. 14-1800184 dated July 27, 2018. The purpose of our services was to characterize the subsurface
conditions along the proposed force main alignment and provide site preparation and foundation support
recommendations for the proposed pump station. This report presents our understanding of the project, the site
and subsurface conditions encountered, and our conclusions and recommendations.

Project Information

We understand Hazen and Sawyer is developing plans for a new force main and new pump station in Moncks
Corner, South Carolina. The project consists of a new force main that will connect a new pump station to the
existing Central Berkeley Wastewater Treatment Plant. The proposed force main alignment traverses north along
the east side of Highway 52 from the pump station for approximately 2 miles before crossing underneath Highway
52 near Central Berkeley Drive and traveling south and west of an existing, single-story commercial building into
the treatment plant. At each of the road crossings jack-and-bore techniques will be used.

The new pump station is planned to be located approximately 120 ft northeast of the existing Pump Station 094.
The pump station will have a top of slab elevation of +22 ft and a wetwell bottom elevation of -2 ft. Based on the
provided Site Plan (60% design review dated August 2019), the existing grade at the pump station is
approximately +19 ft. Fill heights of up to approximately 3 ft will be required, and that the wetwell will bear
approximately 21 ft below existing grade.

This project information is based on e-mails between Mr. Kevin Bair, P.E. of Hazen and Sawyer to Mr. Kyle

Murrell, P.E. of S&ME on February 27, 2017 and March 23, 2017. Additional project information was provided by
Mr. Leon Fanning, P.E. of Hazen and Sawyer to Mr. Robert Scott, E.I.T. of S&ME during a site meeting on August 3,
2018. Updated site plans, pump station drawings, and test location coordinates were provided via e-mail by Mr.
Fanning to Mr. Scott on August 21, 2018 and August 30, 2019.

S&ME, Inc. | 620 Wando Park Boulevard | Mount Pleasant, SC 29464 | p 843.884.0005 | www.smeinc.com



Geotechnical Exploration

BCWS Pump Station 094 and Force Main

—— Moncks Corner, South Carolina
— S&ME Project No. 1413-18-076

Methods of Exploration

Field Exploration

Our exploration included a site reconnaissance by a geotechnical staff professional and the performance of 12
cone penetrometer test (CPT) soundings. The jack-and-bore location for the Highway 52 crossing and the pump
station location were changed after our initial exploration of nine CPT soundings. S&ME remobilized to perform
additional CPT soundings at the new Highway 52 jack-and bore and pump station locations. The 12 CPT sounding
logs are included in Appendix |, but our conclusions and recommendations are based on the data collected at the
revised locations.

The CPT soundings were extended to depths of approximately 42 ft below the existing ground surface at the
proposed pump station and approximately 15 ft below the existing ground surface at the proposed jack-and-bore
locations. Within each sounding at jack-and-bore locations, a Macro-Core push tube sample was obtained at the
assumed depth of the bottom of the jack-and-bore pits for laboratory index-property testing. At locations C-01
and C-02, the initial soundings refused on a buried utility line. We performed additional soundings offset from
original locations and reached the target depth.

Hand-auger borings were performed at the CPT sounding locations to depths of approximately 4 ft below the
existing ground surface. Three additional hand-auger borings were performed along the proposed force main
alignment behind the existing office building at Central Berkeley Drive to explore near surface soil conditions.

Test locations were established in the field by S&ME personnel by referencing existing site features and measuring
distances and right angles with the assistance of Hazen and Sawyer personnel. Approximate test locations are
shown on the Test Location Plan in Appendix I. Hazen and Sawyer surveyed test locations C-1 through C-8 and
provided coordinates and ground elevations. More detailed descriptions of our field-testing procedures, the CPT
Sounding Logs, and the Hand Auger Logs are also included in Appendix I.

Laboratory Testing

Selected hand auger borings samples and push tube samples were subjected to laboratory natural moisture
content, grain size distribution, and Atterberg limits. The testing was performed in general accordance with ASTM
or other applicable standards. The index testing results are presented in Table 1. Laboratory data sheets are
included in Appendix II.
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Geotechnical Exploration

BCWS Pump Station 094 and Force Main
Moncks Corner, South Carolina

S&ME Project No. 1413-18-076

Table 1 - Laboratory Testing Summary

Approximate Natural Atterberg

. % Finer Limi

Test Sample uUSscs Moisture #4200 imits
Location Depth Symbol Content .
Sieve

(%) LL PI
C-01 3to 4 ft CL 447 76.8 -
C-01 10to 12 ft CH 36.7 95.8 89 64
C-04 6 to 8 ft CH 393 70.0 78 44
C-06 10to 12 ft SC 16.2 354 Non-Plastic
c-07 3to 4 ft SC 17.3 40.2 Non-Plastic
C-08 3to 4 ft CL 26.5 58.9 -

Site and Subsurface Conditions

Site Conditions

The project site starts at Pump Station 094 and continues north for approximately 2 miles to the intersection of
Highway 52 and Central Berkeley Road.

The area surrounding the existing Pump Station 094 was grassy with underbrush. The site of the proposed new
pump station was occupied with trees. Topographic information was provided at the pump station. Ground
elevations range from approximately +18 to +20. The ground elevation gradually rises moving north along the
alignment based on the provided elevations at the test locations. The elevation at C-02 was +42 ft at the time of
exploration.

Subsurface Conditions

Details of the subsurface conditions encountered by the soundings and hand auger borings are shown on the logs
in Appendix |. These logs represent our interpretation of the subsurface conditions based upon field data.
Stratification lines on the sounding logs represent approximate boundaries between soil behavior types’ ;

' Soil Behavior Type is calculated based on empirical correlations with tip resistance, sleeve friction, and pore pressure. A CPT
may define a soil based on its behavior as one type while its grain size and plasticity, the traditional basis for soil classification,
may define it as a different type.
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Geotechnical Exploration

BCWS Pump Station 094 and Force Main

—— Moncks Corner, South Carolina
— S&ME Project No. 1413-18-076

however, the actual transition may be gradual. The general subsurface conditions and their pertinent
characteristics are discussed in the following paragraph.

Pump Station

The exploration initially encountered 4 in. of topsoil, underlain by loose, clayey and silty sands to a depth of
approximately 21 ft below the ground surface. Beneath these sands, the exploration encountered stiff to very stiff,
over-consolidated clays and silts to the deepest explored depth of approximately 40 ft below the ground surface.

Jack-and Bore Locations

Topsoil thicknesses ranged from 1 to 6in. at the jack-and-bore locations. Below the topsoil, the borings and
soundings generally encountered loose, silty and clayey sands and soft to firm, sandy clays in the upper 15 ft. The
sands in the upper 4 ft of several borings appears to be fill.

Subsurface Water

Subsurface water was measured five days after the completion of the soundings or at the time of the hand auger
borings at depths of approximately 1 to 10 ft along Highway 52 and at a depth of 6 ft below the existing ground
surface at the proposed new pump station location. Subsurface water levels at the site will fluctuate during the
year due to such things as seasonal and climatic variations and the construction activity in the area.

Conclusions and Recommendations

The exploration indicates the site is adaptable for the proposed construction. The primary concerns will be
dewatering during construction and subgrade preparation at the pump station and jack-and bore excavation
bearing depths.

The following presents our geotechnical considerations and recommendations regarding the proposed force main
and pump station construction. During review of these recommendations, it should be kept in mind that, with any
previously developed site, unexpected subsurface conditions will be encountered. These conditions could include
such things as deeper fill deposits, buried debris, or remnants of previous development. The unexpected
conditions can normally be handled during construction by on-site engineering evaluation.

Wet Well Support

We understand the wet well will bear at an approximate elevation of -2 ft in stiff, over-consolidated clays. We
assume the net stress increase (pump station load minus weight of soil removed) at the bearing elevation will be
minimal. Therefore, settlement and bearing capacity are not a concern provided the recommendations in the
Subgrade Stabilization section are followed. Design of all below-grade structures should include provisions to
resist buoyant/uplift forces. We assume uplift forces will be resisted by the weight of the structure.
Recommendations for frictional resistance from soil can be provided upon request.
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Lateral Earth Pressure Parameters

Retaining wall structures must be capable of resisting lateral earth pressures that will be imposed on them. Lateral
earth pressures to be resisted by the walls will be partially dependent upon the method of construction. Assuming
the walls are relatively rigid and structurally braced against rotation, they should be designed for a condition
approaching the "at-rest" lateral pressure. However, in the event the walls are not restrained or rigidly braced, the
"active" pressure conditions will be applicable for design. The lateral earth pressure parameters in Table 2 are
recommended for design. These parameters are based on the excavation backfill material meeting the
requirements of the Controlled Fill or the Reuse of Excavation Spoils sections of this report. These parameters
assume a level backfill, a frictionless wall, and no hydrostatic pressure.

Table 2 — Lateral Earth Pressure Parameters

Equivalent Fluid

Lateral Earth Pressure Condition Coefficient Pressure
At-Rest Condition (Ko) = 0.47 56.4 psf/ft
Active Condition (Ka) = 0.31 36.9 psf/ft
Passive Condition (Kp) = 3.25 390.6 psf/ft

Unit Weight of Soil (Moist) 110 pcf

Friction Factor for Foundations
and Bearing Soils

0.39

The recommended lateral earth pressure coefficients do not consider the development of hydrostatic pressure
behind the earth retaining wall structures. As such, positive wall drainage must be provided for all earth retaining
structures. These drainage systems can be constructed of open-graded washed stone isolated from the soil
backfill with a geosynthetic filter fabric and drained by perforated pipe, or several wall drainage products are
made specifically for this application. Lateral earth pressures arising from surcharge loading and any slopes above
the walls should be added to the above earth pressures to determine the total lateral pressure.

Lateral Earth Pressure Parameters with Earthquake Effects using Woods Method.

Section 1803.5.12 of IBC 2015 requires structures that are determined to be in Building Design Category D, E, or F
be evaluated for lateral pressures on retaining walls due to earthquake motions. For smooth rigid (i.e., non-
yielding) walls, Wood? developed the following equations for determining the dynamic thrust and dynamic
overturning moment about the base of the wall:

2 "Earthquake-induced soil pressures on structures,” Report EERL 73-05, California Institute of Technology, Pasadena, California,
311 pp.
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Geotechnical Exploration

BCWS Pump Station 094 and Force Main
Moncks Corner, South Carolina

S&ME Project No. 1413-18-076

Where H is the height of the wall, L is the distance between walls, g is gravity, an is the amplitude of the harmonic
base acceleration (1.14g for this project), and F, and Fr, are the dimensionless dynamic thrust and moment factors
shown in the Figures 2 and 3, respectively.

1.2
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0.8

0.6

0.4}

0.2

Figure 1 - Dimensionless thrust factor for various geometries and soil Poisson’s

ratio values.
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Figure 2 — Dimensionless moment factor for various geometries and soil Poisson’s
ratio values.

The point of application of the dynamic thrust is at a height Heq above the base of the wall where:
Heq = AMeq / APeq

A Poisson’s ratio of 0.3 may be used for the native soils. If the below grade walls are designed as yielding,
cantilevered elements, then the above equations will not apply and those developed by Mononobe-Okabe (MO)
will be more applicable. We can provide MO parameters if necessary.

Seismic Considerations

We performed a liquefaction analysis based on the design earthquake prescribed by the 2015 edition of the
International Building Code (IBC 2015).2 This analysis indicates sand layers between the subsurface water level and
a depth of approximately 20 ft of the site have the potential to liquefy during the design seismic event. Potentially
liquefiable soils are not present below the bearing depth of the wet well; therefore, liquefaction settlement is not a
concern for the pump station. Our analyses predict up to 5 in. of free-field liquefaction settlements are possible
for ancillary structures supported at grade. We assume this magnitude of settlement is acceptable. Ground
improvement recommendations for liquefaction mitigation can be provided upon request.

3 Liquefaction, the loss of a soil's shear strength due to the increase in porewater pressure resulting from seismic vibrations, is always a
potential concern in coastal South Carolina. Analysis was performed using the “simplified procedure” presented by Youd et al. (2001).

The IBC design earthquake has a 2% probability of exceedance in 50 years. This is statistically equivalent to an event that occurs about once
every 2,500 years. Our liquefaction analysis was based on an earthquake with a magnitude of 7.3 and ground surface acceleration of 1.14g.
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Section 1613.3.2 of the IBC 2015 classifies sites with the potential for liquefaction as Seismic Site Class F. However,
the IBC 2015 allows the design spectral response accelerations for a site to be determined without regard to
liquefaction provided the structures have a fundamental period of less than or equal to 0.5 seconds and the risks
of liquefaction are considered in design. The proposed structure should meet this criteria; however, this must be
confirmed by the Structural Engineer. The site should be considered a site class F. Provided the above criteria are
met, the design accelerations may be calculated on the basis of a Site Class D assumption. The spectral response
accelerations and site coefficients for the site are presented in Table 3.

Table 3 — Seismic Design Parameters

Site Class

F 181g 0.63g 0.90 2.40 1.14g 1.08g 1.00g

Construction Considerations

Subgrade Stabilization

We anticipate that each of the jack-and-bore pits will bear between 5 and 15 ft below the existing grade. Based on
the subsurface conditions encountered in soundings C-01 to C-06, loose sands and soft to firm clays are present
at these depths. At the anticipated wet well bearing depth of 19 ft below existing grade (elevation -2 ft), stiff clay
was encountered.

Excavations will likely encounter subsurface water. Subgrade stabilization will likely be required to provide a
working surface. Excavation bottoms can be stabilized with placement of a non-woven geotextile fabric and/or
placement of 18 to 24 in. of crushed stone. This will aid in dewatering and provide a stable working platform and
bedding layer. Slag is not recommended as backfill due to its potentially expansive nature.

Excavations

Permanent and temporary retaining walls and shoring (such as trench boxes) must be capable of resisting lateral
earth pressures that will be imposed on them. Final design and construction of excavation support is the
responsibility of the contractor. To determine the total lateral pressure, excavation support design should consider
the development of hydrostatic pressure behind the earth retaining structures and lateral earth pressures arising
from surcharge loading or any slopes above the structure.

All excavations should be sloped or shored in accordance with local, state, and federal regulations, including
OSHA (29 CFR Part 1926) excavation trench safety standards. Stockpiles should be placed a distance equal to or
greater from the edge of the excavation as the depth of the excavation, and the stockpile height should be
controlled so they do not surcharge the sides of the excavation. The responsibility for excavation safety and
stability of temporary construction slopes should lie solely with the contractor. This information is provided only
as a service, and under no circumstances should S&ME be assumed to be responsible for construction site safety.
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Dewatering

As previously stated, subsurface water was encountered at depths of approximately 1 to 10 ft below the existing
ground surface. Excavations for the jack-and-bore pits, wet well, and some open cut trenches will likely extend
below the subsurface water levels measured at the time of our exploration. Water level should be maintained at
least 2 ft below excavation bottoms throughout construction to maintain bottom stability. This can be
accomplished during construction with a combination of temporary well-points and/or pumping from sumps
located within the excavation. The effects of dewatering on nearby structures should be evaluated and are the
responsibility of the designer of any dewatering system.

Controlled Fill

Off-site borrow used as Controlled Fill material should be cohesionless soil containing no more than 15% fines
(material passing the No. 200 sieve) by weight and having a maximum dry density of at least 100 pcf as
determined by a laboratory modified Proctor compaction test (ASTM D 1557). The soil should be relatively free of
organics, deleterious matter, and elongated or flat particles susceptible to degradation. All fill should be placed in
uniform lifts of 10 in. or less (loose measure) and compacted to at least 95% of the modified Proctor maximum dry
density.

Excavations, fill placement, and compaction operations should be observed by a qualified engineering technician
working under the direction of the Geotechnical Engineer. In addition to this visual evaluation, the technician
should perform a sufficient number of in-place field density tests to confirm the contractor’'s equipment and
methods are capable of achieving the required degree of compaction.

Reuse of Excavation Spoils

The soils along the force main alignment, at the jack-and-bore pits, and at the pump station consist of sands with
varying fines content, silts, and clays. The majority of the soils are moderately plastic and are moisture sensitive.
When wet, these soils will become unstable and difficult to work.

The reuse of excavation spoils will be heavily dependent on final grades; the climatic conditions during
construction; the aggressiveness of the earthwork schedule; site drainage; and the grading contractor’s
experience, equipment, means, and methods.

Limitations of Report

This report has been prepared in accordance with generally accepted geotechnical engineering practice for
specific application to this project. The conclusions and recommendations contained in this report are based upon
applicable standards of our practice in this geographic area at the time this report was prepared. No other
representation or warranty either express or implied, is made.

We relied on project information given to us to develop our conclusions and recommendations. If project
information described in this report is not accurate, or if it changes during project development, we should be
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notified of the changes so that we can modify our recommendations based on this additional information if
necessary.

Our conclusions and recommendations are based on limited data from a field exploration program. Subsurface
conditions can vary widely between explored areas. Some variations may not become evident until construction. If
conditions are encountered which appear different than those described in our report, we should be notified. This
report should not be construed to represent subsurface conditions for the entire site.

Unless specifically noted otherwise, our field exploration program did not include an assessment of regulatory
compliance, environmental conditions or pollutants or presence of any biological materials (mold, fungi, bacteria).
If there is a concern about these items, other studies should be performed. S&ME can provide a proposal and
perform these services if requested.

S&ME should be retained to review the final plans and specifications to confirm that earthwork, foundation, and
other recommendations are properly interpreted and implemented. The recommendations in this report are
contingent on S&ME's review of final plans and specifications followed by our observation and monitoring of
earthwork and foundation construction activities.

Closure

We appreciate the opportunity to be of service on this project. If you have any questions concerning this report,
please call.
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Robert A. Scott, E.I.T. Kyle Murrell, P.E.
Geotechnical Staff Professional Senior Engineer / Project Manager

September 13, 2019 10



Appendix I

Test Location Plans (Figures I-1 to |-7)
CPT Sounding Logs
Hand Auger Boring Logs Field Testing

Procedures
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Test location is approximate. This plan should not be
used for estimating distances or quantities.

SCALE:
TEST LOCATION PLAN FIGURE MAP Not to Scale FIGURE NO.
8/22/2019 I-1
PUMP STATION 094 IMPROVEMENTS PROJECT NUMBER
MONCKS CORNER, SOUTH CAROLINA 1413-18-076




LEGEND:

Hand-Auger Boring

Note:

Test Locations shown should be considered

approximate. This plan is for general reference CPT & Hand—Auger Boring
only and should not be used for estimating

distances or quantities.

SCALE: FIGURE NO.
TEST LOCATION PLAN AS SHOWN
DATE: _
I-2

PUMP STATION 094 IMPROVEMENTS :
MONCKS CORNER, SOUTH CAROLINA Byeiigct




LEGEND:

® CPT & Hand-Auger Boring

Note:

Test Locations shown should be considered
approximate. This plan is for general reference
only and should not be used for estimating
distances or quantities.

SCALE: FIGURE NO.
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MONCKS CORNER, SOUTH CAROLINA Byeiigct




Note:

Test Locations shown should be considered
approximate. This plan is for general reference
only and should not be used for estimating
distances or quantities.
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Note:

Test Locations shown should be considered
approximate. This plan is for general reference
only and should not be used for estimating
distances or quantities.
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LEGEND:

Note:

Test Locations shown should be considered ® CPT & Hand-Auger Boring
approximate. This plan is for general reference

only and should not be used for estimating

distances or quantities.
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PUMP STATION 094 IMPROVEMENTS :
MONCKS CORNER, SOUTH CAROLINA Byeiigct
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p— Moncks Corner, South Carolina Date: Aug. 15, 2018 Total Depth:  15.1 ft
H . -18. Estimated Water Depth: 6 ft Termination Criteria:  Target Depth
' l -—— S&ME Prolect No: 1413-18-076 Rig/Operator: Morooka/A. Feix Cone Size: 1.75
Depth Tip Resistance Sleeve Friction Pore Pressure Friction Ratio Equivalent SBTy, Elev
(ft) - q — u; ——u, — Ng, MAI =5 (ft)
(tsf) (tsf)
0 40 80 120 160 0 10 20 30 1 10 . . .100
: : : : - : : : : Do Gravelly Sand to Sand __ 40 __
5 ] o - ]
I Sands-Clean Sand to
Silty Sand
o i B L ] [ 5 |
Sands-Clean Sand to
Silty Sand
15 l
Cone Penetration Test
Page 1 of 1 Electronic Filename: C-01A(013) PD.DAT




CPT REPORT - STANDARD - SBT BQ \ 1413-18-076_CPT LOGS.GPJ \ LIBRARY 2011 _06_28.GDT \ 9/3/19

— . Northing: 475376.37 Soundlng ID: C-02
BCWS Force Main Improvements Easting: 2296450.82
L M k C S h C I- Elevation: 42 ft
— oncks Corner, South Carolina Date: Aug. 15, 2018 Total Depth: 6.4 ft
i . -18. Estimated Water Depth: 6 ft Termination Criteria:  Utility Encountered
' l -—— S&ME Prolect No: 1413-18-076 Rig/Operator: Morooka/A. Feix Cone Size: 1.75
Depth Tip Resistance Sleeve Friction Pore Pressure Friction Ratio Equivalent SBTy, Elev
(ft) - q — u; ——u, — R — Ng, MAI =5 (ft)
(tsf) (tsf) (%)
0 40 80 120 160 0 10 20 30 2 4 6 8 1 10 100
- 40 -
5 )t p Sand Mixtures—SiItySand:
to Sandy Silt
Cone Penetration Test
Page 1 of 1 Electronic Filename: C-02(009) PD.DAT




CPT REPORT - STANDARD - SBT BQ \ 1413-18-076_CPT LOGS.GPJ \ LIBRARY 2011_06_28.GDT \ 9/3/19

Elev
(ft)

- 40

p— _ Northing: 475376.37 Sounding ID: C-02A
BCWS Force Main Improvements Easting: 2296450.82
L M k C S th C I- Elevation: 42 ft
— ONCKs Lorner, oou arolina Date: Aug. 15, 2018 Total Depth: 5.3 ft
i . -18. Estimated Water Depth: 6 ft Termination Criteria:  Utility Encountered
' l -—— S&ME Prolect No: 1413-18-076 Rig/Operator: Morooka/A. Feix Cone Size: 1.75
Depth Tip Resistance Sleeve Friction Pore Pressure Friction Ratio Equivalent SBTy,
(ft) - q —_— u; ——u, — Ng, MAI =35
(tsf) (tsf)
0 40 80 120 160 0 10 20 30 1 10 ~.100
Sands-Clean Sand to
Silty Sand |
Sand Mixtures-Silty Sand |
s dboioid i) e b to Sandy Silt
Cone Penetration Test
Page 1 of 1 Electronic Filename: C-02A(010) PD.DAT




CPT REPORT - STANDARD - SBT BQ \ 1413-18-076_CPT LOGS.GPJ \ LIBRARY 2011 _06_28.GDT \ 9/3/19

p— _ Northing: 475376.37 Sounding ID: C-02B
BCWS Force Main Improvements Easting: 2296450.82
L M k C S th C I- Elevation: 42 ft
— ONncCKs Lorner, sou arolina Date: Aug. 15,2018 Total Depth:  15.4 ft
H . -18. Estimated Water Depth: 6 ft Termination Criteria:  Target Depth
' l -—— S&ME PI"OjeCt No: 1413-18-076 Rig/Operator: Morooka/A. Feix Cone Size: 1.75
Depth Tip Resistance Sleeve Friction Pore Pressure Friction Ratio Equivalent SBTy, Elev
(ft) - q — f — U; ——u, — Ng, MAI =5 (ft)
(tsf) (tsf) (tsf)
0 40 80 120 160 1 2 3 4 0 10 20 30 1 10 - 100
Sands-Clean S i 1
ands Cloan senato 4
Sand Mixtures-Silty Sand |
5 i b L i to Sandy Silt
! Silt Mixtures-Clay Siltto | 1
Silty Clay - 35
10 B I S B R Sand Mixtures—SiIty sand |
to Sandy Silt 1
- 30 -
Silt Mixtures-Clay Siltto |
15 b Silty Clay
Cone Penetration Test
Page 1 of 1 Electronic Filename: C-02B(011) PD.DAT




CPT REPORT - STANDARD - SBT BQ \ 1413-18-076_CPT LOGS.GPJ \ LIBRARY 2011 _06_28.GDT \ 9/3/19

pa— _ Northing: 473865.85 Sounding ID: C-03
BCWS Force Main Improvements Easting: 2296763.34
L M k C S th C I- Elevation: 32.8 ft
— ONcCkKs Lorner, sou arolina Date: Aug. 14,2018 Total Depth: 155 ft
H . -18. Estimated Water Depth: 3 ft Termination Criteria:  Target Depth
' l -—— S&ME Prolect No: 1413-18-076 Rig/Operator: Morooka/A. Feix Cone Size: 1.75
Depth Tip Resistance Sleeve Friction Pore Pressure Friction Ratio Equivalent SBTy, Elev
(ft) - q — f — u; ——u, — R — Ng, MAI =5 (ft)
(tsf) (tsf) (tsf) (%)
0 40 80 120 160 1 2 3 4 0 10 20 30 2 4 6 8 1 10 . . .100
? A / - 30
Sand Mixtures-Silty Sand | 1
T e 7 P P i to Sandy Silt
| |
Sand Mixtures-Silty Sand
to Sandy Silt i )
- 25 -
Sand Mixtures-Silty Sand [ 1
10 4 Bl e to Sandy Silt
Sandss—i(l'ilfgr;nsdandto :- 20 -:
15 -b--eeeeinittii Radeeieinhideeeeideeeee ] e g .
Cone Penetration Test
Page 1 of 1 Electronic Filename: C-03(008) PD.DAT
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— . Northing: 473749.77 Soundlng ID: C-04
BCWS Force Main Improvements Easting: 2296783.57
L M k C S th C I- Elevation: 31.7 ft
— ONncCKs Lorner, sou arolina Date: Aug. 14,2018 Total Depth:  15.2 ft
H . -18. Estimated Water Depth: 2 ft Termination Criteria:  Target Depth
' l -—— S&ME Prolect No: 1413-18-076 Rig/Operator: Morooka/A. Feix Cone Size: 1.75
Depth Tip Resistance Sleeve Friction Pore Pressure Friction Ratio Equivalent SBTy, Elev
(ft) - q — f — u; ——u, — Ng, MAI =5 (ft)
(tsf) (tsf) (tsf)
0 40 80 120 160 1 2 3 4 0 10 20 30 1 10 - 100
Y .
Sands-Clean Sand to 1
Silty Sand
5 B B R R R . I R, R I I R I Y R R - | ]
Sands-Clean Sandto |- 25
Silty Sand | ]
Sand Mixtures-Silty Sand |
to Sandy Silt
10 B R R e e B T LR R R R e et [ SUP
Sands-Clean Sand to 20 o
Silty Sand
15 [ PN PRSI TTTST TSI PTTRTET B xS DI PIEDS I T | P S P =
Cone Penetration Test
Page 1 of 1 Electronic Filename: C-04(007) PD.DAT




CPT REPORT - STANDARD - SBT BQ \ 1413-18-076_CPT LOGS.GPJ \ LIBRARY 2011 _06_28.GDT \ 9/3/19

Depth Tip Resistance
(ft) - q
(tsf)

Sleeve Friction

BCWS Force Main Improvements
Moncks Corner, South Carolina
S&ME Project No: 1413-18-076

Pore Pressure
—_—u, ——u,

(tsf)

Northing:

Easting:

Elevation:

Date:

Estimated Water Depth:
Rig/Operator:

Friction Ratio

471716.59
2297173.69
234 ft

Aug. 14,2018
4 ft

Morooka/A. Feix

Sounding ID: C-05

Total Depth: 15.5ft
Termination Criteria: Target Depth
Cone Size: 1.75
Equivalent SBTy,
— N, MAI =5
..100

Elev
(ft)

40 80 120 160

.................................

0 10 20 30

...........................

10

Sands-Clean Sand to
Silty Sand

Sand Mixtures-Silty Sand I

to Sandy Silt

Sands-Clean Sand to
Silty Sand

_20_
_15_

_10_

Page 1 of 1

Cone Penetration Test
Electronic Filename: C-05(006) PD.DAT
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Elev
(ft)

25

20

- 15

10

— _ Northing: 471580.66 Sounding ID: C-06
BCWS Force Main Improvements Easting: 2297216.89
L M k C S th C I- Elevation: 25.7 ft
— ONcCkKs Lorner, sou arolina Date: Aug. 14,2018 Total Depth: 158 ft
H . -18. Estimated Water Depth: 6 ft Termination Criteria:  Target Depth
' l -—— S&ME Prolect No: 1413-18-076 Rig/Operator: Morooka/A. Feix Cone Size: 1.75
Depth Tip Resistance Sleeve Friction Pore Pressure Friction Ratio Equivalent SBTy,
(ft) - q — f — u; ——u, — Ng, MAI =5
(tsf) (tsf) (tsf)
0 40 80 120 160 1 2 3 4 0 10 20 30 1 10 . . .100
Sands-Clean Sand to
Silty Sand
5 B A . L T (D I T I B Y ! ........................... e
f— Sand Mixtures-Silty Sand :
to Sandy Silt
Sands-Clean Sand to
10 B L T T B DR T s [ Silty Sand
Sands-Clean Sand to
Silty Sand
Sand Mixtures-Silty Sand |
15 F- ¥ it Bt R et g to Sandy Silt
Cone Penetration Test
Page 1 of 1 Electronic Filename: C-06(005) PD.DAT
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pa— _ Northing: 469568.91 Sounding ID: C-07
BCWS Force Main Improvements EIEas:gng: %37228-15
-— . evation: .
pa— Moncks Corner, South Carolina Date: Aug. 14,2018 Total Depth: 102 ft
H . 18. Estimated Water Depth: 6 ft Termination Criteria:  Target Depth
' l -—— S&ME Prolect No: 1413-18-076 Rig/Operator: Morooka/A. Feix Cone Size: 1.75
Depth Tip Resistance Sleeve Friction Pore Pressure Friction Ratio Equivalent SBTy, Elev
— £ — U, ——Uu, — R — Ny MAI =5 (ft)
(tsf) (tsf) (%)
12 3 4 0 10 20 3 2 4 6 8 1 10 100
Sands-Clean S 1
S | s -
Sand Mixtures-Silty Sand [
to Sandy Silt
Sands-Clean Sand to 20 A
............................... = SiItySand

Page 1 of 1

Cone Penetration Test
Electronic Filename: C-07(004) PD.DAT




CPT REPORT - STANDARD - SBT BQ \ 1413-18-076_CPT LOGS.GPJ \ LIBRARY 2011 _06_28.GDT \ 9/3/19

Depth Tip Resistance
(ft) - q

BCWS Force Main Improvements
Moncks Corner, South Carolina
S&ME Project No: 1413-18-076

Sleeve Friction Pore Pressure
—_ u, =y
(tsf)

Northing:

Easting:

Elevation:

Date:

Estimated Water Depth:
Rig/Operator:

Friction Ratio

466168.11
2297425.31
21.8 ft

Aug. 14,2018
6 ft

Morooka/A. Feix

40 80 120 160

Sounding ID: C-08

Total Depth:  10.1 ft
Termination Criteria: Target Depth
Cone Size: 1.75

Equivalent SBTy,
= Ng, MAI =5

Elev
(ft)

4 0 10 20 30

10 . .100

to Sandy Silt

Sands-Clean Sand to
Silty Sand

Sand Mixtures-Silty Sand |

_20_

_15_

Page 1 of 1

Cone Penetration Test

Electronic Filename: C-08(003) PD.DAT
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P

‘\l

Depth Tip Resistance

Sleeve Friction

BCWS Force Main Improvements
Moncks Corner, South Carolina
S&ME Project No: 1413-18-076

Pore Pressure
— u2 _— —uo

(tsf)

Date: Aug. 14,2018

Estimated Water Depth: 14 ft

Rig/Operator: Morooka/A. Feix

Friction Ratio
— R
(%)
2 4 6 8

Sounding ID: C-09

Total Depth:
Termination Criteria:
Cone Size:

Equivalent

NGO

..100

39.7 ft
Target Depth
1.75

SBT,,
MAI =5

0 10 20 30

..........................

....................................

Page 1 of 1

1 10

Sands-Clean Sand to
Silty Sand

Sands-Clean Sand to
Silty Sand

Sands-Clean Sand to
Silty Sand

Sand Mixtures-Silty Sand :

to Sandy Silt

Silt Mixtures-Clay Siltto |

Silty Clay

Silt Mixtures-Clay Silt to

Silty Clay

Gravelly Sand to Sand |

Cone Penetration Test
Electronic Filename: C-09(002) PD.DAT
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BCWS Force Main Improvements
Moncks Corner, SC
S&ME Project No: 1413-18-076

Sounding ID: C-10

Total Depth: 15.0 ft
Termination Criteria: Target Depth
Cone Size: 1.75

Date: Jan. 11,2019
Estimated Water Depth: 5 ft
Rig/Operator: Morooka/A. Feix

Depth Tip Resistance Sleeve Friction Pore Pressure Friction Ratio Equivalent SBTy, Depth
(ft) - q — f — u; ——u, — R — Ng, MAI =5 (ft)
(tsf) (tsf) (tsf) (%)
, .40 80 120 160 12 3 4 010 20 30 2 4 6 8 1 10 100 .
: : : : : : : : : : Pl Gravelly Sand to Sand |
5 B B A R R B SRRy R - 5 -
Sands-Clean Sand to
Silty Sand
10 B IR R R EET T Y. I D . YT - 10 -
Sand Mixtures-Silty Sand :
to Sandy Silt
15 15 A
Cone Penetration Test
Page 1 of 1 Electronic Filename: C-1(003) PD.DAT
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Depth

BCWS Force Main Improvements
Moncks Corner, SC

Sounding ID: C-11

pr— Date: Jan. 11,2019 Total Depth: 429 ft
i . 18. Estimated Water Depth: 10 ft Termination Criteria: Target Depth
' l -—— S&ME PI’OjeCt No: 1413-18-076 Rig/Operator: Morooka/A. Feix Cone Size: 1.75
Tip Resistance Sleeve Friction Pore Pressure Friction Ratio Equivalent SBTy,
—_— T, —_u, ——u, — R Neo MAI =5
(tsf) (tsf) (%)
12 3 ¢4 0 10 20 3 2 4 6 8 1 10 100

.................................

...........................

Depth
(ft)

Sands-Clean Sand to
Silty Sand

Sands-Clean Sand to
Silty Sand

to Sandy Silt
Sands-Clean Sand to
Silty Sand

to Sandy Silt

to Sandy Silt

Silty Clay

Page 1 of 1

Gravelly Sand to Sand [

Sand Mixtures-Silty Sand |

Sand Mixtures-Silty Sand :

Sand Mixtures-Silty Sand

Silt Mixtures-Clay Siltto [

Cone Penetration Test

10—:
15
20-:
2 |
30-:
3

40 o

Electronic Filename: C-2(001) PD.DAT
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BCWS Force Main Improvements
Moncks Corner, South Carolina
S&ME Project No: 1413-18-076

Date:
Estimated Water Depth:
Rig/Operator:

Sounding ID: C-12

Mar. 7, 2019
6 ft
Gyrotrack/A. Feix

Total Depth:
Termination Criteria:
Cone Size:

40.1 ft
Target Depth
1.75

SBT,,
MAI =5

Sands-Clean Sand to
Silty Sand

Sand Mixtures-Silty Sand __

to Sandy Silt

Sand Mixtures-Silty Sand [

to Sandy Silt

Silt Mixtures-Clay Silt to
Silty Clay

Cone Penetration Test

Depth Tip Resistance Sleeve Friction Pore Pressure Friction Ratio Equivalent
(ft) - q, — £ —_— u; ——uy, — R — Ny
(tsf) (tsf) (tsf) (%)
0 40 80 120 160 05 10 15 20 0 10 20 30 2 4 6 8 1 10 - 100
5 4 oieiin Lo a0 B ! ..... i
10 P R R T L Y e T e
Ao Loz L DS SR
1 | :
| :
| :
1 1 :
20 + -1 [ S F N e X < T O T 1 .................. ., ..... .
1 1 :
1 :
1
] 1
25 it s e e I ....................... 4
1 1
1
1
30 (S SRPREES. CCREEEEEEEEXER R R FRpRTET B SRPPRRE S R R R R PR Rr oppr e I ll ................. e
|
i |
35 B O S B T T I S Y R IR ECE Y. e ey | .............. e
|l
i
|
40 :
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PROJECT: BCWS Force Main Improvements
Moncks Corner, South Carolina HAND AUGER BORING LOG: C-01
1413-18-076
DATE STARTED: 1/8/19 DATE FINISHED: 1/8/19 NOTES:
SAMPLING METHOD: Hand-Auger PERFORMED BY: R. Scott
WATER LEVEL: 3.5' ATD
z
P Q o . o _,
2% E (0] =3 [T}
&8 0 MATERIAL DESCRIPTION <o |k
e é - T =4
© o
ORGANIC LADEN TOPSOIL =6 in.
FILL: CLAYEY SAND (SC)
Grayish brown, moist, fine
- - - Yellowish brown
1 — p—
- - - Brown with dark gray
2 —4 -_—
- - - Light reddish brown
- - - Small piece of plastic encountered
CLAYEY SAND (SC)
Light reddish brown, moist, fine
3 - p—
- - - Reddish brown
VA
- - - Dark gray
4 - -
Boring terminated at 4 ft
— DCP INDEX IS THE DEPTH (IN.) OF PENETRATION PER BLOW OF A10.1 LB
HAMMER FALLING 22.6 IN., DRIVING A 0.79 IN. O.D. 60 DEGREE CONE.
-_—s
Page 1 of 1




PROJECT: BCWS Force Main Improvements
Moncks Corner, South Carolina HAND AUGER BORING LOG: C-02
1413-18-076
DATE STARTED: 1/8/19 DATE FINISHED: 1/8/19 NOTES:
SAMPLING METHOD: Hand-Auger PERFORMED BY: R. Scott
WATER LEVEL: Not encountered

MATERIAL DESCRIPTION

WATER
LEVEL

Depth
(feet)
GRAPHIC
LOG
ELEVATION
(feet)

ORGANIC LADEN TOPSOIL =4 in.

CLAYEY SAND (SC)

Yellowish brown, moaist, fine

- - - Brown with some yellowish red

- - - Gray with yellowish brown

- - - Yellowish brown

- - - Light gray

Boring terminated at 4 ft

DCP INDEX IS THE DEPTH (IN.) OF PENETRATION PER BLOW OF A 10.1 LB
HAMMER FALLING 22.6 IN., DRIVING A 0.79 IN. O.D. 60 DEGREE CONE.

Page 1 of 1



PROJECT: BCWS Force Main Improvements
Moncks Corner, South Carolina HAND AUGER BORING LOG: C-03
1413-18-076
DATE STARTED: 8/8/18 DATE FINISHED: 8/8/18 NOTES:
SAMPLING METHOD: Hand-Auger PERFORMED BY: R Scott
WATER LEVEL: Not Encountered

MATERIAL DESCRIPTION

(feet)
LOG

Depth
ELEVATION
(feet)
WATER
LEVEL

GRAPHIC

ORGANIC LADEN TOPSOIL =4 in.

FILL: SILTY SAND (SP-SM)

Light brown with crushed stone, moist, fine

X
&
X

R
SRR
KRR
S

%S
35
&S

CLAYEY SAND (SC)

Brown with reddish brown, moist, fine

SANDY LEAN CLAY (CL)

Bluish gray, moist, fine

- - - Wet

Boring terminated at 4 ft

DCP INDEX IS THE DEPTH (IN.) OF PENETRATION PER BLOW OF A 10.1 LB
HAMMER FALLING 22.6 IN., DRIVING A 0.79 IN. O.D. 60 DEGREE CONE.

Page 1 of 1



PROJECT: BCWS Force Main Improvements
Moncks Corner, South Carolina HAND AUGER BORING LOG: C-04
1413-18-076
DATE STARTED: 8/8/18 DATE FINISHED: 8/8/18 NOTES:
SAMPLING METHOD: Hand-Auger PERFORMED BY: R Scott
WATER LEVEL: Not Encountered
z
e o x_
= T |To Eg |w
8 |ZO MATERIAL DESCRIPTION <o |k
8 |33 ze |29
© o

. ORGANIC LADEN TOPSOIL = 2 in.

SILTY SAND (SP-SM)
Light Brown, Moist, Fine

SILTY SAND (SM)

Dark Brown, Moist, Fine

2 —
3 - -
SAND (SP
Yellowish Brown, Moist, Fine
SILTY SAND (SM)
Dark Gray, Moist, Fine
4 - -
Boring terminated at 4 ft
— DCP INDEX IS THE DEPTH (IN.) OF PENETRATION PER BLOW OF A 10.1 LB
HAMMER FALLING 22.6 IN., DRIVING A 0.79 IN. O.D. 60 DEGREE CONE.
———
Page 1 of 1



PROJECT: BCWS Force Main Improvements
Moncks Corner, South Carolina

HAND AUGER BORING LOG: C-05

1413-18-076
DATE STARTED: 8/8/18 DATE FINISHED: 8/8/18 NOTES:
SAMPLING METHOD: Hand-Auger PERFORMED BY: R Scott
WATER LEVEL: 3'ATD
z
[®) o o _,
£ %)7 T = %)7 W
8 |ZO MATERIAL DESCRIPTION <o |k
as | g2 e |SU
° d

. ORGANIC LADEN TOPSOIL = 2 in.

SAND (SP)

Yellow, Moist, Fine

CLAYEY SAND (SC)

Dark Brown, Moist, Fine

- - - Reddish Brown

27 - - - Gray

- - - Gray with Reddish Brown
3 v,
4 - -

Boring terminated at 4 ft
— DCP INDEX IS THE DEPTH (IN.) OF PENETRATION PER BLOW OF A10.1 LB

HAMMER FALLING 22.6 IN., DRIVING A 0.79 IN. O.D. 60 DEGREE CONE.
-_—s
Page 1 of 1



PROJECT: BCWS Force Main Improvements
Moncks Corner, South Carolina HAND AUGER BORING LOG: C-06
1413-18-076
DATE STARTED: 8/8/18 DATE FINISHED: 8/8/18 NOTES:
SAMPLING METHOD: Hand-Auger PERFORMED BY: R Scott
WATER LEVEL: Not Encountered
z
e o x_
£3 |29 =3 |ug
o0 0 MATERIAL DESCRIPTION <o |k
as | g2 e |SU
© o
. ORGANIC LADEN TOPSOIL = 3 in.
CLAYEY SAND (SC)
Reddish Brown, Moist, Fine
] - --Brown N
27 - - - Dark Gray N
3 - p—
- - - Encountered 1/8" wood roots
4 - - - Greenish Gray
Boring terminated at 4 ft
— DCP INDEX IS THE DEPTH (IN.) OF PENETRATION PER BLOW OF A 10.1 LB
HAMMER FALLING 22.6 IN., DRIVING A 0.79 IN. O.D. 60 DEGREE CONE.
-_—s
Page 1 of 1



PROJECT: BCWS Force Main Improvements
Moncks Corner, South Carolina HAND AUGER BORING LOG: C-07
1413-18-076
DATE STARTED: 8/8/18 DATE FINISHED: 8/8/18 NOTES:
SAMPLING METHOD: Hand-Auger PERFORMED BY: R Scott
WATER LEVEL: Not Encountered
z
- O o o _,
= %‘ E (0] = %‘ [T}
5] 0 MATERIAL DESCRIPTION <9 | ko
8 |33 z€ |58
© o
ORGANIC LADEN TOPSOIL =1 in.
FILL: SILTY SAND (SM)
Dark Brown, Moist, Fine
1 - -
2 - p—
- - - Light Brown
3 - p—
CLAYEY SAND (SC)
Reddish Brown, Moist, Fine
Finer #200 Sieve= 40.3%, Moisture Content = 17.3%
4 - - - Dark Gray
Boring terminated at 4 ft
— DCP INDEX IS THE DEPTH (IN.) OF PENETRATION PER BLOW OF A10.1 LB
HAMMER FALLING 22.6 IN., DRIVING A 0.79 IN. O.D. 60 DEGREE CONE.
-_—s
Page 1 of 1



PROJECT: BCWS Force Main Improvements
Moncks Corner, South Carolina HAND AUGER BORING LOG: C-08
1413-18-076
DATE STARTED: 8/8/18 DATE FINISHED: 8/8/18 NOTES:
SAMPLING METHOD: Hand-Auger PERFORMED BY: R Scott
WATER LEVEL: Not Encountered

MATERIAL DESCRIPTION

(feet)

Depth
GRAPHIC
LOG
ELEVATION
(feet)
WATER
LEVEL

ORGANIC LADEN TOPSOIL =1 in.

FILL: SILTY SAND (SM)
Dark Brown, Trace Red, Moist, Fine

- - - Light Brown, Trace Reddish Brown

SANDY CLAY (CL
Reddish Brown, Moist, Fine

- - - Gray
Finer #200 Sieve = 58.9%, Moisture Content = 26.5%

- - - Red with Reddish Brown

Boring terminated at 4 ft

DCP INDEX IS THE DEPTH (IN.) OF PENETRATION PER BLOW OF A 10.1 LB
HAMMER FALLING 22.6 IN., DRIVING A 0.79 IN. O.D. 60 DEGREE CONE.

Pt Page 1 of 1



PROJECT: BCWS Force Main Improvements
Moncks Corner, South Carolina

HAND AUGER BORING LOG: C-09

1413-18-076
DATE STARTED: 3/5/19 DATE FINISHED: 3/5/19 NOTES:
SAMPLING METHOD: Hand-Auger PERFORMED BY: R Scott
WATER LEVEL: Not Encountered

MATERIAL DESCRIPTION

(feet)

Depth
GRAPHIC
LOG

ELEVATION
(feet)
WATER
LEVEL

ORGANIC LADEN TOPSOIL =4 in.

SILTY SAND (SM)
Dark Gray, Moist, Fine

CLAYEY SAND (SC)
Gray with Red, Moist, Fine

- - - Yellowish brown with reddish brown

27 - - - Reddish yellow with gray and red
- - - Gray with brownish yellow
3 - p—
- - - Dark gray with red and yellow
7 SANDY LEAN CLAY (CL)
/- /| Greenish Gray, moist, fine
4 - -
Boring terminated at 4 ft
— DCP INDEX IS THE DEPTH (IN.) OF PENETRATION PER BLOW OF A 10.1 LB
HAMMER FALLING 22.6 IN., DRIVING A 0.79 IN. O.D. 60 DEGREE CONE.
-_—s

Page 1 of 1



PROJECT: BCWS Force Main Improvements
Moncks Corner, South Carolina HAND AUGER BORING LOG: HA-01
1413-18-076
DATE STARTED: 1/8/19 DATE FINISHED: 1/8/19 NOTES:
SAMPLING METHOD: Hand-Auger PERFORMED BY: R. Scott
WATER LEVEL: 1'ATD
z
[®) o o _,
£3 |29 =3 |ug
o0 e MATERIAL DESCRIPTION <o |k
3¢ |53 3¢ |38
© o
ORGANIC LADEN TOPSOIL =6 in.
SLIGHTLY CLAYEY SAND (SP-SC)
Grayish brown, moist, fine
- - - Yellow
VA

CLAYEY SAND (SC)

Reddish brown, moist, fine

27 - - - Gray with red and yellowish brown

3 - p—

4 - -

Boring terminated at 4 ft
— DCP INDEX IS THE DEPTH (IN.) OF PENETRATION PER BLOW OF A10.1 LB
HAMMER FALLING 22.6 IN., DRIVING A 0.79 IN. O.D. 60 DEGREE CONE.
-_—s
Page 1 of 1



PROJECT: BCWS Force Main Improvements
Moncks Corner, South Carolina HAND AUGER BORING LOG: HA-02
1413-18-076
DATE STARTED: 1/8/19 DATE FINISHED: 1/8/19 NOTES:
SAMPLING METHOD: Hand-Auger PERFORMED BY: R. Scott
WATER LEVEL: Not encountered

WATER
LEVEL

MATERIAL DESCRIPTION

(feet)

Depth
GRAPHIC
LOG
ELEVATION
(feet)

ORGANIC LADEN TOPSOIL =4 in.

SLIGHTLY CLAYEY SAND (SP-SC)

Brownish yellow, moist, fine

CLAYEY SAND (SC)

Yellowish brown, maist, fine

- - - 1/2" root encounered

- - - Yellowish brown with red and gray

3 -
- - - Red with yellowish brown and gray
4 - -
Boring terminated at 4 ft
— DCP INDEX IS THE DEPTH (IN.) OF PENETRATION PER BLOW OF A10.1 LB
HAMMER FALLING 22.6 IN., DRIVING A 0.79 IN. O.D. 60 DEGREE CONE.
-_—s

Page 1 of 1



PROJECT: BCWS Force Main Improvements
HAND AUGER BORING LOG: HA-03

Moncks Corner, South Carolina

1413-18-076
DATE STARTED: 1/8/19 DATE FINISHED: 1/8/19 NOTES:
SAMPLING METHOD: Hand-Auger PERFORMED BY: R. Scott
WATER LEVEL: Not encountered

MATERIAL DESCRIPTION

WATER
LEVEL

(feet)

ELEVATION
(feet)

Depth
GRAPHIC
LOG

ORGANIC LADEN TOPSOIL = 6 in.

CLAYEY SAND (SC)

Grayish brown, moist, fine

- - - Red with gray and yellowish brown

Boring terminated at 4 ft

DCP INDEX IS THE DEPTH (IN.) OF PENETRATION PER BLOW OF A 10.1 LB
HAMMER FALLING 22.6 IN., DRIVING A 0.79 IN. O.D. 60 DEGREE CONE.

Page 1 of 1



FIELD TESTING PROCEDURES

Cone Penetrometer Test (CPT) Sounding

The cone penetrometer test soundings (ASTM D 5778) were performed by hydraulically pushing
an electronically instrumented cone penetrometer through the soil at a constant rate. As the cone
penetrometer tip was advanced through the soil, nearly continuous readings of point stress,
sleeve friction and pore water pressure were recorded and stored in the on-site computers. Using
theoretical and empirical relationships, CPT data can be used to determine soil stratigraphy and
estimate soil properties and parameters such as effective stress, friction angle, Young’s Modulus
and undrained shear strength.

The consistency and relative density designations, which are based on the cone tip resistance, q;
for sands and cohesive soils (silts and clays) are as follows:

SANDS SILTS AND CLAYS
Cone qugz (FtQ;;istance, Relative Density Cone qupt (If;;istance, Consistency
<20 Very Loose <5 Very Soft
20 - 40 Loose 5-10 Soft
40 - 120 Medium Dense 10-15 Firm
15-30 Stiff
120 — 200 Dense 30 -60 Very Stiff
>200 Very Dense >60 Hard

CPT Correlations

References are in parenthesis next to the appropriate equation.

General

p. = atmospheric pressure (for unit normalization)
q; = corrected cone tip resistance (tsf)

fs = friction sleeve resistance (tsf)

Rf=100% * (fs/qr)

U, = pore pressure behind cone tip (tsf)

Uo = hydrostatic pressure
Bq = (U2-Uo)/(qt-0v0)

Qt = (qrov)/ T'vo
Fr=100% * f/(qr- Ovo)

le = ((3.47-logQ,)*+(logF+1.22)%)%°

N-Value
Ngo = (q¢/pa)/[8.5(1-1/4.6)]

(6)

(6) Jefferies, M.G. and Davies, M.P., (1993), “Use of CPTu to estimate equivalent SPT N60”, ASTM
Geotechnical Testing Journal, Vol. 16, No. 4




CPT Soil Classification Legend

Sand Mixtures-Silty Sand to Sandy Silt

Zone QN Description
1 . 2 Sensitive, Fine Grained
2 - 1 Organic Soils-Peats
3 . 1.5 Clays-Clay to Silty Clay
4+ B Silt Mixtures-Clayey Silt to Silty Clay
s I
6 D 4.5 Sands-Clean Sand to Silty Sand
) . Gravelly Sand to Sand
8 [ ] 1 ver stiff Clay to Clayey Sand*
9 B 2 Ve stiff, Fine Grained*
{*] Heavily Overconsolidated or Cemented

Robertson's Soil Behavior Type (SBT), 1990
. Ic

Group # Description Min ] Max

1 Sensitive, fine grained N/A

2 Organic soils - peats 3.60 N/A

3 Clays - silty clay to clay 2.95 3.60

4 Silt mixtures - clayey silt to silty clay 2.60 2.95

5 Sand mixtures - silty sand to sandy silt 2.05 2.60

6 Sands - clean sand to silty sand 1.31 2.05

7 Gravelly sand to dense sand N/A 1.31

8 Very stiff sand to clayey sand (High OCR or cemented) N/A

9 Very stiff, fine grained (High OCR or cemented) N/A

Soil behavior type is based on empirical data and may not be representative of soil classification

based on plasticity and grain size distribution.

Relative Density and Consistency Table

Consistency

SANDS SILTS and CLAYS
Cone Tip Stress, qt (tsf) Relative Density Cone Tip Stress, qt (tsf)
Less than 20 Very Loose Less than 5
20 - 40 Loose 5-15
40 - 120 Medium Dense 15-30
120 - 200 Dense 30-60

Greater than 200

Very Dense

Greater than 60

Very Soft
Soft to Firm
Stiff
Very Stiff
Hard




Appendix II

Laboratory Data Sheets

Laboratory Testing Procedures



Form No: TR-D422-WH-1Ga SIEVE ANALYSIS OF SOILS

Revision No. 1

Revision Date: 8/10/17

ASTM D 422
S&ME, Inc. - Charleston: 620 Wando Park Boulevard, Mt. Pleasant, SC 29464
Project #: 1413-18-076 Report Date: 9-10-18
Project Name: PS904 Improvements Test Date(s): 8-20-18
Client Name: Hazen and Sawyer
Client Address: 1122 Lady Street, Suite 1230: Columbia, SC 29201
Sample Id.  C-01 Type: Grab Sample Sample Date: 8/14/18
Location: Sample: #1 Depth 3-41t
Sample Description: Sandy Clay (CL), Greenish Gray, moist
4 ™\
3" 1.5" 1"3/4" 3/8" #4 #10 #20 #40  #60 #100 #200
100% &> ———op & & & & & s
90%
_? 80% v\‘
é 70%
on
i
Z 60%
A
gl s50%
e
=l 4%
30%
20%
10%
0% ¢ * .
100.00 10.00 1.00 0.10 0.01
Millimeters
L | Millimeters | )
Cobbles < 300 mm (12") and > 75 mm (3") Fine Sand < 0.425 mm and > 0.075 mm
Gravel < 75 mm and > 4.75 mm (#4) Silt < 0.075 and > 0.005 mm
Coarse Sand <475 mm and >2.00 mm (#10) Clay < 0.005 mm
Medium Sand < 2.00 mm and > 0.425 mm (#40) Colloids < 0.001 mm
Maximum Particle Size 1/2" Coarse Sand 0.2% Fine Sand 15.6%
Gravel 4.1% Medium Sand 3.3% Silt & Clay 76.8%
Liquid Limit Plastic Limit Plastic Index
Specific Gravity Moisture Content 44.7%
Coarse Sand 0.2% Medium Sand 3.3% Fine Sand 15.6%
Description of Sand & Gravel Particles: Rounded O Angular O
Hard & Durable O Soft O Weathered & Friable O
Notes / Deviations / References:
- .,,:”,;fi ot Z LGy e ‘{7
Telford Wood Group Leader 8/6/2018
Technical Responsibility Signature Position Date

This report shall not be reproduced, except in full, without the written approval of S&ME, Inc.

S&ME, Inc. - Corporate 3201 Spring Forest Road Grain - C-01A - #1 - 9-10-18.xlsx
Raleigh, NC. 27616 Page 1 of 1




Form No: TR-D422-WH-1Ga SIEVE ANALYSIS OF SOILS

Revision No. 1
Revision Date: 8/10/17

ASTM D 422
S&ME, Inc. - Charleston: 620 Wando Park Boulevard, Mt. Pleasant, SC 29464
Project #: 1413-18-076 Report Date: 9-10-18
Project Name: PS904 Improvements Test Date(s): 8-20-18
Client Name: Hazen and Sawyer
Client Address: 1122 Lady Street, Suite 1230: Columbia, SC 29201
Sample Id.  C-01 Type: Push Tube Sample Date: 8/14/18
Location: Sample: #2 Depth 10 to 12 ft
Sample Description: Sandy Fat Clay (CH) Greenish Gray, moist, fine
3" 15" 1"3/4"  3/8" #4 #10 #20 #40  #60 #100  #200
100% O _ *~—o *~—o ® ® .4;
90%
80%
3\0/ 70%
g
gl 60%
&
€ 50%
8
2l 40%
30%
20%
10%
00/‘ioo oo: 10.00 1.00 * 0.10 * 0.01
)
Cobbles < 300 mm (12") and > 75 mm (3") Fine Sand < 0.425 mm and > 0.075 mm
Gravel < 75 mm and > 4.75 mm (#4) Silt < 0.075 and > 0.005 mm
Coarse Sand < 4.75 mm and >2.00 mm (#10) Clay < 0.005 mm
Medium Sand < 2.00 mm and > 0.425 mm (#40) Colloids < 0.001 mm
Maximum Particle Size #20 Coarse Sand 0.0% Fine Sand 3.9%
Gravel 0.0% Medium Sand 0.2% Silt & Clay 95.8%
Liquid Limit 89 Plastic Limit 25 Plastic Index 64
Moisture Content 34.3%
Coarse Sand 0.0% Medium Sand 0.2% Fine Sand 3.9%
Description of Sand & Gravel Particles: Rounded O Angular O
Hard & Durable O Soft O Weathered & Friable O
Notes / Deviations / References:
— _,{’_,;ﬂ U 4
Telford Wood Group Leader 8/6/2018
Technical Responsibility Signature Position Date

This report shall not be reproduced, except in full, without the written approval of S&ME, Inc.

S&ME, Inc. - Corporate 3201 Spring Forest Road Grain - C-01A - #2 - 9-10-18.xlsx
Raleigh, NC. 27616 Page 1 of 1



Form No: TR-D422-WH-1Ga SIEVE ANALYSIS OF SOILS

Revision No. 1
Revision Date: 8/10/17

ASTM D 422
S&ME, Inc. - Charleston: 620 Wando Park Boulevard, Mt. Pleasant, SC 29464
Project #: 1413-18-076 Report Date: 9-10-18
Project Name: PS904 Improvements Test Date(s): 8-20-18
Client Name: Hazen and Sawyer
Client Address: 1122 Lady Street, Suite 1230: Columbia, SC 29201
Sample Id. C-04 Type: Push Tube Sample Date: 8/14/18
Location: Sample: #1 Depth 6 to 8 ft
Sample Description: Sandy Fat Clay (CH) Gray to Greenish Gray, moist, fine
3" 15" 1"3/4"  3/8" #4 #10 #20 #40  #60 #100  #200
100% & *——0—0—0—0 . O O O s
\.d“
90%
—_— 80% \
Sl 70% .,
g
a 60%
&
€ 50%
8
2l 40%
30%
20%
10%
00/‘ioo oo: 10.00 1.00 * 0.10 * 0.01
)
Cobbles < 300 mm (12") and > 75 mm (3") Fine Sand < 0.425 mm and > 0.075 mm
Gravel < 75 mm and > 4.75 mm (#4) Silt < 0.075 and > 0.005 mm
Coarse Sand < 4.75 mm and >2.00 mm (#10) Clay < 0.005 mm
Medium Sand < 2.00 mm and > 0.425 mm (#40) Colloids < 0.001 mm
Maximum Particle Size #10 Coarse Sand 0.1% Fine Sand 26.2%
Gravel 0.0% Medium Sand 3.7% Silt & Clay 70.0%
Liquid Limit 78 Plastic Limit 34 Plastic Index 44
Moisture Content 39.3%
Coarse Sand 0.1% Medium Sand 3.7% Fine Sand 26.2%
Description of Sand & Gravel Particles: Rounded O Angular O
Hard & Durable O Soft O Weathered & Friable O

Notes / Deviations / References:

7
..{’.;jﬁ o Z LTy e (

-

Telford Wood Group Leader 8/6/2018
Technical Responsibility Signature Position Date

This report shall not be reproduced, except in full, without the written approval of S&ME, Inc.

S&ME, Inc. - Corporate 3201 Spring Forest Road Grain - C-04 - #1 - 9-10-18.xlsx
Raleigh, NC. 27616 Page 1 of 1




Form No: TR-D422-WH-1Ga SIEVE ANALYSIS OF SOILS

Revision No. 1
Revision Date: 8/10/17

ASTM D 422
S&ME, Inc. - Charleston: 620 Wando Park Boulevard, Mt. Pleasant, SC 29464
Project #: 1413-18-076 Report Date: 9-10-18
Project Name: PS904 Improvements Test Date(s): 8-20-18
Client Name: Hazen and Sawyer
Client Address: 1122 Lady Street, Suite 1230: Columbia, SC 29201
Sample Id.  C-06 Type: Push Tube Sample Date: 8/14/18
Location: Sample: #1 Depth 10 to 12 ft
Sample Description: Clayey Sand (SC) Gray to Reddish Brown, moist, fine
3" 15" 1"3/4" 3/8" #4 #10 #20 #40  #60 #100  #200
100% & *——0—0—0—0 . \ > O & S &
909«
(0] \\
\
— 80% \'\
< N\
= 70%
E \\
a 60%
© \
po \
€ 50%
g \\
& 4% <
30%
20%
10%
0% ¢ . 4
100.00 10.00 = 1.00 0.10 0.01
Millimeters
 Millimeters | )
Cobbles < 300 mm (12") and > 75 mm (3") Fine Sand < 0.425 mm and > 0.075 mm
Gravel < 75 mm and > 4.75 mm (#4) Silt < 0.075 and > 0.005 mm
Coarse Sand < 4.75 mm and >2.00 mm (#10) Clay < 0.005 mm
Medium Sand < 2.00 mm and > 0.425 mm (#40) Colloids < 0.001 mm
Maximum Particle Size #4 Coarse Sand 0.5% Fine Sand 43.9%
Gravel 0.0% Medium Sand 20.2% Silt & Clay 35.4%
Liquid Limit Plastic Limit Plastic Index
Moisture Content 16.2%
Coarse Sand 0.5% Medium Sand 20.2% Fine Sand 43.9%
Description of Sand & Gravel Particles: Rounded O Angular O
Hard & Durable O Soft O Weathered & Friable O
Notes / Deviations / References:
b o E -\’”
Telford Wood Group Leader 8/6/2018
Technical Responsibility Signature Position Date

This report shall not be reproduced, except in full, without the written approval of S&ME, Inc.

S&ME, Inc. - Corporate 3201 Spring Forest Road Grain - C-06 - #1 - 9-10-18.xlsx
Raleigh, NC. 27616 Page 1 of 1



Form No: TR-D422-WH-1Ga SIEVE ANALYSIS OF SOILS

Revision No. 1
Revision Date: 8/10/17

ASTM D 422
S&ME, Inc. - Charleston: 620 Wando Park Boulevard, Mt. Pleasant, SC 29464
Project #: 1413-18-076 Report Date: 9-10-18
Project Name: PS904 Improvements Test Date(s): 8-20-18
Client Name: Hazen and Sawyer
Client Address: 1122 Lady Street, Suite 1230: Columbia, SC 29201
Sample Id.  C-07 Type: Grab Sample Sample Date: 8/14/18
Location: Sample: #1 Depth 3to4ft
Sample Description: Clayey Sand (SC) Dark Brown to Reddish Brown, moist, fine
3" 15" 1"3/4"  3/8" #4 #10 #20 #40  #60 #100  #200
100% & *——0—0—0—0 > O O O s
oy
90% \\
'\
0,
§ 80% \\
= 70%
= \
§ 60% \\
€ 50%
2 i
2l 40%
30%
20%
10%
00/(ioo oo: 10.00 1.00 * 0.10 * 0.01
)
Cobbles < 300 mm (12") and > 75 mm (3") Fine Sand < 0.425 mm and > 0.075 mm
Gravel < 75 mm and > 4.75 mm (#4) Silt < 0.075 and > 0.005 mm
Coarse Sand < 4.75 mm and >2.00 mm (#10) Clay < 0.005 mm
Medium Sand < 2.00 mm and > 0.425 mm (#40) Colloids < 0.001 mm
Maximum Particle Size 3/8" Coarse Sand 0.5% Fine Sand 50.6%
Gravel 0.8% Medium Sand 7.9% Silt & Clay 40.2%
Liquid Limit Plastic Limit Plastic Index
Moisture Content 17.3%
Coarse Sand 0.5% Medium Sand 7.9% Fine Sand 50.6%
Description of Sand & Gravel Particles: Rounded O Angular O
Hard & Durable O Soft O Weathered & Friable O
Notes / Deviations / References:
— _,{’_,;ﬂ U 4
Telford Wood Group Leader 8/6/2018
Technical Responsibility Signature Position Date

This report shall not be reproduced, except in full, without the written approval of S&ME, Inc.

S&ME, Inc. - Corporate 3201 Spring Forest Road Grain - C-07 - #1 - 9-10-18.xlsx
Raleigh, NC. 27616 Page 1 of 1



Form No: TR-D422-WH-1Ga SIEVE ANALYSIS OF SOILS

Revision No. 1
Revision Date: 8/10/17

ASTM D 422
S&ME, Inc. - Charleston: 620 Wando Park Boulevard, Mt. Pleasant, SC 29464
Project #: 1413-18-076 Report Date: 9-10-18
Project Name: PS904 Improvements Test Date(s): 8-20-18
Client Name: Hazen and Sawyer
Client Address: 1122 Lady Street, Suite 1230: Columbia, SC 29201
Sample Id.  C-08 Type: Grab Sample Sample Date: 8/14/18
Location: Sample: #1 Depth 3to4ft
Sample Description: Sandy lean CLAY (CL) Reddish Brown, moist, fine
3" 15" 1"3/4"  3/8" #4 #10 #20 #40  #60 #100  #200
100% & *——0—0—0—0¢ p———— O O O s
90% N
80%
S
§ 70%
21 60% A
&
€ 50%
8
2l 40%
30%
20%
10%
00/‘ioo oo: 10.00 1.00 * 0.10 * 0.01
)
Cobbles < 300 mm (12") and > 75 mm (3") Fine Sand < 0.425 mm and > 0.075 mm
Gravel < 75 mm and > 4.75 mm (#4) Silt < 0.075 and > 0.005 mm
Coarse Sand < 4.75 mm and >2.00 mm (#10) Clay < 0.005 mm
Medium Sand < 2.00 mm and > 0.425 mm (#40) Colloids < 0.001 mm
Maximum Particle Size 3/8" Coarse Sand 0.5% Fine Sand 27.2%
Gravel 0.4% Medium Sand 13.1% Silt & Clay 58.9%
Liquid Limit Plastic Limit Plastic Index
Moisture Content 26.5%
Coarse Sand 0.5% Medium Sand 13.1% Fine Sand 27.2%
Description of Sand & Gravel Particles: Rounded O Angular O
Hard & Durable O Soft O Weathered & Friable O

Notes / Deviations / References:

7
. ..{’.;jﬁ 5 gy e

P

Telford Wood Group Leader 8/6/2018
Technical Responsibility Signature Position Date

This report shall not be reproduced, except in full, without the written approval of S&ME, Inc.

S&ME, Inc. - Corporate 3201 Spring Forest Road Grain - C-08 - #1 - 9-10-18.xlsx
Raleigh, NC. 27616 Page 1 of 1



LABORATORY TESTING PROCEDURES

Atterberg Limits Test (ASTM D-4318)

Atterberg Limits tests were performed to determine the soil plasticity characteristics. The
soil plasticity index (PI) is representative of this characteristic and is bracketed by the liquid
limit (LL) and the plastic limit (PL). The liquid limit is the moisture content at which the
soil will flow as a heavy viscous fluid. The plastic limit is the moisture content at which
the soil begins to lose its plasticity. The difference between the liquid limit and plastic
limit is the plasticity index.

Grain Size Tests (ASTM D 1140 and ASTM D 422)

Grain size tests were performed to determine the soil particle size distribution. The
amount of material finer than the #200 sieve was determined by washing the sample over
that particular size sieve. The grain size distribution of the soil retained on the #200 sieve
was then determined by passing the retained portion through a standard set of nested
sieves.

Natural Moisture Content Test (ASTM D 2216)

Moisture content tests were conducted to determine the ratio, expressed as a percentage,
of the weight of water in a given amount of soil to the weight of the solid particles.
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